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Participants of the BioSystematics Berlin 2011: 
 

Welcome to Berlin! 
 

 
With more than 600 participants from 55 countries presenting more than 
570 contributions (10 plenaries, 300 talks in 50 Symposia, 250 Poster und 
a „Software Bazaar“), we are looking forward to five days of intensive work 
and discussion. This great interest in an International Congress on 
Evolutionary and Systematic Biology encompassing all groups of 
organisms reflects the growing significance of this field of research.   
 
The five major conference topics – Trends in Taxonomy, Evolution of 
Organisms in Time and Space, Evolution of Form and Function, The 
Evolutionary Thought: History, Philosophy and Society, Inventorying and 
Managing Biodiversity – are of fundamental importance in the current 
discussion on new and integrative approaches in evolutionary biology and 
systematics, as well as in biodiversity research. This includes assessing 
and managing the diversity of organisms on our planet, illuminating the 
history that has led to this diversity, and understanding the mechanisms 
that shape the evolution of organisms. Biosystematics is the basis for all 
these topics which require a precise understanding of species as the 
structural units of biodiversity.  
 
The need to sustainably conserve and manage biological diversity is now 
widely recognized in society. But there needs to be urgent action taken: An 
evaluation of the 2010 targets made it clear that more has to be done to 
halt loss of biodiversity. Our research provides tools needed to support 
such urgently needed measures. The change in biodiversity patterns is 
having great impact locally but can only be understood and solved globally.  
 
The Congress Biosystematics 2011 is organized in close cooperation 
between the International Organization of Systematic and Evolutionary 
Biology (IOSEB), the Society for Biological Systematics (GfBS), and the  
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Section of Biodiversity and Evolutionary Biology of the German Botanical 
Society (DBG). We are especially pleased that twenty years after the 
unification of Berlin (and Germany), close collaborations between the 
Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universität 
Berlin, located in the South West, and the Natural History Museum at the 
Humboldt Universität Berlin, located in the former East of the city, has 
turned into normality. This congress marks the first jointly supported large 
event. We are very grateful to each individual of the Organizing Committee 
who spent many hours planning and organizing this congress. 
Wishing you all a very pleasant stay in Berlin and a fruitful as well as 
productive meeting with stimulating discussions, 
 

 
 
 
Regine Jahn and Thomas Borsch for the Organizing Committee 
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Awards 
 
 
 

Winner of the Rensch Award of the GfBS 

I. Werneburg 

 

 

Winners of the ICSEB Student Award 

B. Bernardini 

P.R.C. Doddala 

F. Fernández Mendoza 

N. Holstein 

Ch. König 

E. Shevtsova 

A. Teimori 

E. Thanou 

V. Ung 

A.-C. Zakrzewski 

 

 

GfBS Student Prize for the best posters and talks 

Student presentations eligible for the GfBS Student Prize (marked with an asterisk * in 
the conference programme) will be evaluated during the congress by a selected jury. 
The three best oral and poster presentations will be granted the award. The award 
ceremony will take place Saturday, 26 February 2011, at 3 p.m. (‘Closing and Bestowal 
of GfBS Student Prizes’). 
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Conference Programme 
 
 

Please refer to registration desk for updates! 
 

 
 
 
Congress Venues 
 
The whole programme on Monday, 21 Feb 2011, will take place at the 
Museum of Natural History (Museum für Naturkunde, MfN, Invalidenstraße 
43, 10115 Berlin) 
 
The main congress venue for the programme starting on Tuesday, 22 Feb 
2011, including all presentations, is at the Seminaris Conference Center 
(Takustr. 39, 14195 Berlin-Dahlem). 
 
The Social Evening with Promenade Concert and Buffet Dinner will take 
place in the Greenhouses of the Botanic Garden in Berlin-Dahlem. 
 
Please refer to the registration desk for venues of post-congress 
workshops and excursions. 
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 Monday, 21 Feb 2011 

Please Note:  
The whole programme on Monday, 21 Feb, will take place at the Museum of Natural 
History (Museum für Naturkunde, MfN, Invalidenstraße 43, 10115 Berlin) 
 
 

13:00 – 17:00 Executive Committee Meeting of GfBS (MfN) 

13:00 – 18:00 Special Symposium (by pre-registration only): Recent aspects in 
the collection management of natural history wet collections – 
Schuda, M. & Neuhaus, B. 

Lecture Hall HS 201, Museum of Natural History, Berlin 

 

Introduction 

13.00h Bartsch, P. (MfN Berlin): Welcome and general introduction 
to the programme 

13.10h Neuhaus, B. (MfN History Berlin): The wet collections of the 
Museum of Natural History Berlin: specific problems and the KUR 
project  

13:35h Curators (MfN History Berlin): Guided tour: rebuilding the 
East Wing of the Museum of Natural History Berlin as storage for the 
wet collections 

 

Ethanol & Jars  

14.35h Kotrba, M. (Bavarian State Collection for Zoology, Munich): 
PH in ethanol preserved natural history collections - an intricate and 
problematic issue 

15.00h Neuhaus, B. (MfN Berlin): Jars in wet collections 

15.25h General discussion  

 

15.45h Tea break  

 

Labels, Paper Aging & Label Printing 

16.15h Schuda, M. (MfN Berlin): Labels in wet collections: what do 
alternatives to paper offer? 

16.40h Schönbohm, D. (Berlin): Considerations in the conservation 
of dry historic labels - adaptation of treatment procedures. 

17.05h Potthast, A. (University of Natural Resources and Life 
Sciences, Vienna): Degradation of paper during natural aging. 

17.30h General discussion  

16:30 – 20:00 Registration – Museum of Natural History Berlin (MfN) 

17:00 – 18:00 Guided tours through the collections of the MfN 

From 18:00 Ice-Breaker-Party ‘Under the dinosaurs’ (MfN) 
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BioSystematics Berlin 2011  Programme 

8:00  Registration - Congress Venue at Seminaris Conference Center (Takustr. 39 
9:00  Welcome and Opening – (Main Lecture Hall – 2nd floor) 
9:30 Opening Plenary: 60 Years of Phylogenetic Systematics: Progress and

(Main Lecture Hall – 2nd floor) 
10:30  Plenary Lecture:   Back to the Future – the Changing Face of Taxonomy

(Main Lecture Hall – 2nd floor) 
11:30 Coffee and lunch  

13:30 – 
15:30 

Room: Cambridge  
(2nd floor) 

S1) SYMPOSIUM: Chromosomal 
Studies in Plants and Animals: Still 
a Significant Approach in the 
Elucidation of Phylogenetic and 
Taxonomical Problems? – Georgia 
Kamari, Eva Giagia-Athanasopoulou 
 
1. Kamari, G. & Bareka, P.: Karyological 
studies contribute significantly in the 
elucidation of phylogenetic and 
taxonomical problems: case studies from 
plants. 
2. Bedini, G.; Garbari, F. & Peruzzi, L.: 
Does chromosome number count? 
Mapping karyological knowledge on Italian 
flora in a phylogenetic framework. 
3. Özhatay, N. & Koçyiğit, M.: Karyotypes 
of Turkish Allium species (Sect. 
Codonoprasum). Does karyotype help to 
solve their taxonomic problems? 
4. Bou Dagher-Kharrat, M. & Yakovlev, S.: 
When cytogenetic and molecular markers 
help with understanding phylogeny of the 
genus Cedrus. 
5. Mitsainas, G.P. et al.: Classical 
cytogenetic techniques still provide a 
wealth of data of phylogenetic value: 
Recent evidence from the Greek 
mammalian fauna. 
6. Vujošević, M. et al.: Where do 
chromosomes meet with molecular 
markers and morphometric data in 
phylogenetic studies of the genus 
Apodemus? 
7. Marchal, J.A. et al.: Dissecting vole sex 
chromosomes by chromosome painting: 
What does it tell us about species 
karyotypic evolution? 
 
 

 

Room: Oxford  
(2nd floor) 

S2) CONTRIBUTED PAPERS – Session 
1 
 
1. Gottschling, M. & Bravo, I. G.: 
Nomenclature and taxonomy of 
papilloma viruses: More problems 
than solutions in sight. 
2. (1)Doddala, P.: Taxonomic 
inflation?  Assessing the case of a 
native beetle genus, Eucolaspis from 
New Zealand.  
3. von Reumont, B.M.; Misof, B. & 
Wägele, J.-W.: Phylogenomics of 
crustaceans – hope and headache. 
4. Stevenson, D.W. et al.: Functional 
phylogenomics of the seed plants. 
5. Letsch, H.; Misof, B. & Kjer, K.: 
The future of phylogenetic ribosomal 
RNA data in the age of 
phylogenomics. 
6. Predel, R.; Neupert, S. & Roth, S.: 
Peptidomics-based phylogeny of 
Mantophasmatodea (Insecta). 

15:30  Coffee break  
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 Tuesday, 22 Feb 2011 

14195 Berlin-Dahlem) 

 

Issues (Edward O. Wiley) 
 

in the 21st Century (Sandra Knapp)  
 

Meeting of JuSys (Junge Systematiker of GfBS) – (Room: Princeton – 1st floor)       

Room: Sorbonne 
(2nd floor) 

S3) SYMPOSIUM: 
Recent 
Paleontologic 
Contributions to 
the Study of 
Evolution 
David Lazarus, 
Wolfgang Kiessling, 
Johannes Müller  
 
1. Lazarus, D.: 
Micropaleontologic 
contributions to the 
study of evolution. 
2. Kiessling, W.: 
Marine bio-diversity 
dyna-mics in deep 
time: New in-sights 
from new tools. 
3. Müller, J. & 
Hipsley, C.A.: 
Integrating genes 
and fossils: 
examples from 
vertebrate 
paleontology. 
 
3 talks à 40 minutes 

Room: Harvard  
(1st floor) 

S4) SYMPOSIUM: New Frontiers in 
Morphology: Potential and Limits 
of Synchrotron / High Energy 
Radiation – Rolf Beutel, Thomas 
Hörnschemeyer 

* 1. Büsse, S. & Hörnschemeyer, T.: 
Comparative morphological study of 
prothoracic legs of Embioptera 
(Insecta) from various ecotypes via 
SRµCT. 
2. Hammel, J.U.; Heer, C.; Herzen, 
J.; Beckmann, F.; Filatov, M.; Kaan-
dorp, J. & Nickel, M.: 3D-topology of 
a poriferan leuconoid aquiferous 
system studied by quantitative 
analysis of micro-tomography data. 
3. Vogt, L.; Grobe, P. & Hörnsche-
meyer, T.: Long-term storage, 
documentation and accessibility of 
volume-data of biological objects 
based on Morph D Base - current 
state of the project. 
4. Beutel, R.: The phylogeny and 
evolution of Holometabola and 
morphological data in modern 
insect systematics. 
5. Wirkner, C.S.: Old and new 
frontiers in evolutionary morpho-
logical research exemplified by the 
circulatory organs in Crustacea. 
6. Giere, P.; Möller, L.; Hilger, A.; 
Paulke, A.; Riesemeier, H. & Kueh-
bacher, M.: Revealing the orbital 
mosaic in shrews: phylogenetic 
implications of an ethmoid exposure 
in the orbit of Sorex araneus 
Linnaeus, 1758 (Soricidae, 
Lipotyphla, Mammalia).  

Room: Stanford  
(1st floor) 

S5) SYMPOSIUM: Data 
Quality and Phylogenies 
– Wolfgang Wägele 
 
1. Misof, B.: Quality of 
phylogenomic data. 
2. Kück, P.: Detection of 
long branch artefacts in 
simulated and real data. 
3. Wilkinson, M.: 
Compatibility analysis and 
data quality in 
morphological and 
molecular phylogenetics. 
4. Klopfstein, S.: On 
evolutionary rates and 
phylogenetic information. 
5. Jenner, R.: Gauging the 
phylogenetic quality of 
morphological characters: 
art or science? 
6. Filipowicz, N.: Placing 
holoparasites in the overall 
angiosperm tree, using 
amino acid alignments and 
non-contaminated 
sequences. 
7. Meusemann, K.; Meyer, 
B. & Misof, B..: MARE 
(MAtrix REduction): A tool 
to select optimal data 
subsets with high 
information content for 
phylogenomic tree 
inference. 

 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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16:00 –  
18:00 

Room: Cambridge  
(2nd floor) 

S7) SYMPOSIUM: Next 
Generation Sequencing 
and Genomics in 
Biodiversity Research.  
Gernot Glöckner, Michael 
Monaghan 
 
1. Bellot, S.: The complete 
chloroplast genome of 
Spartina maritima 
(Poaceae, Chloridoideae) 
using 454 sequencing. 
2. Epp, L.S. et al: Ancient 
archives in the dirt: 
Environmental barcoding 
to study past Arctic 
ecosystem changes. 
3. Wicke S., Latvis M., 
Quandt D., Schneeweiss 
G.M., Soltis P.S., 
dePamphilis C.W., Soltis 
D.E. & Müller K.: Minimum 
requirements for de novo 
organelle genome 
reconstruction using whole 
genome shotgun 
sequencing. 
4. Glöckner, G.: The 
genome of a Rhizarian 
species. 
5. Mazzoni, C.J.: Berlin 
Center for Genomics in 
Biodiversity Research: 
biodiversity in the genomic 
era. 
6. Simon, S. & Hadrys, H.: 
Identification of 
phylogenetic informative 
proteins using 
comparative 
phylogenomics: A case 
study on pterygote 
relationships. 
 

Room: Oxford  
(2nd floor) 

S6) SYMPOSIUM: 
World Wide Access 
to Biodiversity 
Literature: Digital 
and Virtual Libraries 
for Taxonomists 
Boris Jacob, Jana 
Hoffmann 
 
1. Scholz, H.: World 
wide access to 
biodiversity literature: 
The Biodiversity 
Heritage Library. 
2. Freeland, C.: 
Digitization and 
enhancement of 
biodiversity literature 
through OCR, 
scientific names 
mapping and crowd-
sourcing. 
3. Bisby, F.: Taxa, 
Names and Indexing 
Infrastructures. 
4. Kohlbecker, A.: 
Scientific literature in 
the EDIT Platform for 
Cybertaxonomy. 
5. Kasperek, G. et al.: 
The Virtual Library of 
Biology (vifabio): A 
portal to library and 
internet resources for 
biologists. 
6. Bénichou, L. et al.: 
EJT - A European 
Journal of Taxonomy. 
 

Room: Sorbonne  
(2nd floor) 

S8b) CONTRIBUTED 

PAPERS – Session 2b 
 
1. Koch, M.A. & 
Schmickl, R.: Adaptation 
and speciation: The 
acquisition of new traits 
and adaptive potential 
via introgression. An 
Arabidopsis lyrata - 
arenosa introgression 
zone as example. 
2. Fuentes B., S.; 
Mansion, G. & Borsch, 
T.: Towards a species 
level tree of the globally 
diverse genus 
Chenopodium: Five 
isolated lineages within 
Chenopodioideae 
(Chenopodiaceae)  
3. Vogt, L.:  What are 
data and metadata and 
what is the role of media 
content in morphology? 
4. Khan, S. Y. et al.: 
Taxonomic studies on 
some spiders of district 
Sargodha, Pakistan. 
* 5. Vakili B. & Sari A.: A 
study on post-embryonic 
development of Artemia 
urmiana and 
parthenogenetic Artemia 
sp. from the Urmia lake, 
Iran. 
6. Seckbach, J. & Chela-
Flores, J.: Microbial 
biodiversity: Implications 
for astrobiology. 
 

18:30 IOSEB-Council Meeting (Room: Princeton – 1st floor) 
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 Tuesday, 22 Feb 2011 

Room: Harvard  
(1st floor) 

S8a) CONTRIBUTED PAPERS  
– Session 2a 
 
* 1. Kühnel, S. & Kupfer, A.: 
Evolution underground: 
insights into the cloacal 
morphology of caecilian 
amphibians (Gymnophiona).  
2. Schunke, A.C. & Tautz, D.: 
Family ties or you are what 
you eat – The effects of 
phylogenetic relationships and 
diet on the rodent mandible. 
* 3. Kutschera, V.; Haug, C.; 
Haug, J.T.; Maas, A.; & 
Waloszek, D.: The pleon of 
Syncarida (Crustacea: 
Malacostraca) and its 
phylogenetic implications. 
* 4. Zimmermann, D.; Randolf, 
S.; Metscher, B. & Aspöck, U.: 
Phylogenetic and functional 
importance of the tentorium in 
Neuroptera (Insecta). 
* (1) 5. Shevtsova E. & 
Kjaerandsen J.: The iWing 
concept – Complex function of 
simple form. 
6. Rancka, B; & Bininda-
Emonds, O.R.P.: Re-
assessing the phylogenetic 
position of Puijila darwini 
(Mammalia: Carnivora). 
 

Room: Stanford  
(1st floor) 

S9) SYMPOSIUM: ENNREB 
– European Network for 
Neotropical Research in 
Evolution and Biogeo-
graphy – Alexandre 
Antonelli, Colin E. Hughes, 
Isabel SanMartin, Toby R. 
Pennington 
 
* 1. Antunes Carvalho, F. 
& Renner, S.S.: The 
papaya tree (Carica 
papaya) belongs in an 
herbaceous Mesoamerican 
clade. 
2. Sklenár, P. et al.: 
Phylogeny and evolution of 
freezing resistance in high-
Andean genus 
Lasiocephalus 
(Asteraceae, 
Senecioneae).  
* 3. Fernandes, A. et al.: 
Phylogeography and 
speciation of Southern 
Chestnut-tailed Antbird, 
Myrmeciza hemimelaena 
(Aves, Thamnophilidae) – 
Implications for Amazonian 
historical biogeography. 
4. Lötters, S. et al.: 
Puzzling Amazonian 
biodiversity: the case of 
the Atelopus frogs. 
5. Pennington, R.T.: 
Contrasting plant 
diversification histories in 
neotropical rain forests, 
seasonally dry forests and 
savannas. 
 
Round table and General 
discussion 

Room: Princeton  
(1st floor) 

S10) CONTRIBUTED 

PAPERS – Session 3 
 
1. Bastos-Silveira, C.: 
Recovering data from 
African fauna through 
Portuguese Natural 
History Collections. 
* 2. Bloch, R.: There’s 
always more: Integrative 
inventory of Bolivia´s 
lowland frogs increases 
species richness 
estimates. 
3. Jordaens, K. et al.: 
DNA-based 
identification of 
forensically important 
flesh flies (Diptera: 
Sarcophagidae).  
4. Pagano, M.C. et al. 
Biosystematics in the 
arbuscular mycorrhizal 
fungi world. 
5. Tahir, H.M. et al.: 
Biodiversity of spiders in 
wheat ecosystems. 

BioSyst. EU Council Meeting (Room: Yale – 1st floor) 

 
 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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9:00 Plenary Lecture: The Advent of the Modern Fauna – The Role of 
(Niles Eldredge) – (Main Lecture Hall – 2nd floor) 

10:00 Plenary Lecture: Evolution of the High Elevation Flora of the South 
– (Main Lecture Hall - 2nd floor) 

11:00  Coffee break and Poster Session I  

12:30 Lunch Break      

13:30 – 
15:30 

Room: Cambridge 
(2nd floor) 

S14) SYMPOSIUM: 
Modernizing the 
Nomenclatural 
Codes to meet 
Future Needs of 
Scientific 
Communities 
(BIOCODE) 
David Hawksworth, 
Regine Jahn 
 
Chair: Sandra 
Knapp  
Roundtable  
(International 
Committee on 
Bionomenclature) 
and  
General Discussion 
with statements (10 
– 20 minutes) by:  
1. Hawksworth, D.: 
The road to, and 
need for, the 
BioCode  
2. Greuter, W.: The 
Draft BioCode 
(2011): key features 
and implementation 
3. Jahn, R.; Kusber, 
W.-H. & Patterson, 
D.: The naming of 
microalgal protists: 
an example of the 
problems for the 
BioCode to resolve 

Room: Oxford  
(2nd floor) 

S11) CONTRIBUTED PAPERS  
– Session 4 
 
1. Schüller, M.: Phylo-
geographic evidence for a role 
of bathymetry in the genus 
Glycera (Glyceridae, 
Polychaeta) from the deep 
Eastern Weddell Sea. 
2. Huelsken, T. et al.: Determi-
nation of biogeographical 
patterns and biodiversity of the 
infaunal gastropod family 
Naticidae based on molecular 
analysis of egg masses. 
*3. Elsner, N.O. & Brandt, A.: 
Deep-sea isopod biodiversity 
in the Sea of Japan. 
*4. Riehl, T.; Brix, S. & Leese, 
F.: A molecular-genetic 
approach to the inference of 
biodiversity in deep-sea 
Isopoda: The case of 
Haploniscus (Crustacea: 
Isopoda: Haploniscidae) in the 
South Atlantic. 
*5. Soehner, S. et al.: Large 
molecular data sets – 
Improving the phylogeny of 
calcareous dinoflagellates 
(Thoraco-sphaeraceae, 
Dinophyceae). 
*6. Zinssmeister, C. et al.: The 
taxonomic identity of 
Scrippsiella trochoidea 
(Thoracosphaera-ceae, 
Dinophyceae), an ecologically 
important species of the 
marine phytoplankton. 

Room: Sorbonne  
(2nd floor) 

S12) SYMPOSIUM: 
Deciphering Mid-
Cretaceous Terrestrial 
Eco-systems – 
Barbara Mohr, Clément 
Coiffard, Alexander 
Schmidt 
 
1. Heinrichs, J. et al.: 
Bryophyte evolution in 
the late Mesozoic: 
insights from fossils and 
molecules. 
2. Schmidt, A. R.: 
Microorganisms and 
microbiocoenoses of 
mid-Cretaceous amber 
forests. 
3. Coiffard, C. et al.: 
Early monocot evolution 
and monocot ecology. 
4. Mohr, B.A.R.; 
Coiffard, C. & 
Bernardes-de-Oliveira, 
M.E.C.: Onset, diversity 
and ecology of 
eudicotyledons during 
the early and mid-
Cretaceous. 
5. Perrichot, V.: Mid-
Cretaceous insect 
evolution in the context 
of changing vegetation. 
6. Wedmann, S. & 
Dlussky, G. M.: 
Poneromorph ants of 
Grube Messel, 
Germany: High 
biodiversity in the 
Eocene. 

15:30 Coffee break  
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 Wednesday, 23 Feb 2011 

Systematics and Paleontology at the Dawn of Modern Evolutionary Biology  
 
American Andes in Time and Space (Mary T. K. Arroyo)  
 
 
 

Room: Harvard  
(1st floor) 

S13) CONTRIBUTED PAPERS – 
Session 5 
 
 
 
1. Bull-Hereñu, K. & Claßen-
Bockhoff, R.: Circumscribing 
terminal units in 
inflorescences. 
2. Damerval, C.; Dutheil, J.; 
Citerne, H.; Domenichini; S.; 
Le Guilloux, M. & Nadot, S.: 
Evolution of floral symmetry 
in Papaveraceae: genetic 
and developmental aspects.  
3. Nadot, S.; Jabbour, F. & 
Damerval, C.: A phylogenetic 
analysis of the evolution of 
floral symmetry in flowering 
plants. 
4. Vrijdaghs, A.; Reynders, 
M.; Larridon, I.; Muthama 
Muasya, A.; Smets, E. & 
Goetghebeur, P.: Metatopic 
displacements as an 
explanation for deriving 
morphologies in spikelets of 
Cyperoideae, Cyperaceae. 
5. Hameister S.; Bleeker, W. 
& Barbara, N.: Single versus 
multiple origin of a floral 
homeotic variant of Capsella 
bursa-pastoris 
(Brassicaceae). 

Room: Stanford  
(1st floor) 

S15) SYMPOSIUM: Bio-
diversity Informatics for 
Biosystematics  
Walter Berendsohn, Pier 
Luigi Nimis 
 
1. Güntsch, A. et al.: The 
EDIT Platform for 
Cybertaxonomy – An open 
architecture for taxonomic 
data processing. 
2. Kilian, N.: The 
Cichoriaceae Portal of the 
International Cichorieae 
Network, an exemplary 
application of the EDIT 
Platform for 
Cybertaxonomy.  
3. Vignes, R. (UPMC Paris): 
Editing and publishing 
descriptive data with the 
EDIT platform. 
4. Mergen, P.: EDIT 
MapViewer and Map REST 
services. 
5. Raab-Straube, E. von: 
Euro+Med PlantBase and 
PESI: The European 
taxonomic backbone. 
6. Kattge, J; Díaz, S.; 
Lavorel S.; Prentice C.; 
Leadley P.; Bönisch G. & 
Wirth C.: TRY: towards a 
unified global database of 
plant functional traits. 

Room: Princeton  
(1st floor) 

S 16) SYMPOSIUM: 
Disaster Preparedness 
and Mitigation in Natural 
History Museums 
Peter Giere 
 (Meeting of the GfBS 
Curators’ Working Group, 
open to all) 
 
 
4 talks at 20-30 minutes 
plus general discussion 
 
 
1. Giere, P.: Introduction 
to Disaster Preparedness 
in Museums 
2. Valentine, C.: How to 
write a Disaster Plan! 
Business Continuity and 
Collections Salvage: An 
integrated European 
Approach 
3. Pennock, H.: A Safety & 
Security Centre for 
Cultural Heritage 
4. Quaisser, C & 
Valentine, C.: “ Sharing 
experiences & exchanging 
knowledge across Europe 
– first steps towards a 
European Collection 
Managers Forum 
 
 
 

Business meeting of the GfBS Curators' Working Group  (Room: Princeton - 1st floor)   

 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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16:00 –  
18:00 

Room: Cambridge  
(2nd floor) 

S19) SYMPOSIUM: Bio-
systematics of Polyploid 
Plant Complexes: 
Progress, Challenges, 
and Prospects (part 1) 
Karol Marhold, Jan Suda  
 
1. Mandakova, T.; 
Heenan, P.B.; Marhold, K. 
& Lysak, M.A.: Multiple 
polyploidy events in the 
evolution of crucifers 
(Brassicaceae). 
2. Ainouche, M.L.: 
Genome evolution and 
allopolyploid speciation: 
Insights from Spartina 
(Poaceae). 
3. Hörandl, E.: The 
evolution of apomixis and 
polyploidy in angiosperms:
a reappraisal. 
4. Marhold, K.: Towards 
resolving the taxonomy 
and evolutionary history of 
the Alyssum montanum – 
A. repens group: insights 
from morphological, 
cytotype and genetic 
variation. 
5. Peterson, A. & Harpke, 
D.: Molecular insights in 
the species-rich polyploidy 
Liliaceae genus Gagea: 
Impact of molecular data 
for determination of 
hybridogenic taxa and 
species boundaries. 
6. Schönswetter, P.: 
Polyploid speciation in 
Senecio carniolicus Willd. 
(Asteraceae)  – Genetic, 
morphological and 
ecological differentiation 
among and within 
cytotypes. 

Room: Oxford  
(2nd floor) 

S17) CONTRIBUTED PAPERS

– Session 6  
 
 
1. Carlson, S. E. & 
Donoghue, M.J.: 
Innovation, dispersal, and 
diversification in the plant 
clade Dipsacaceae 
(Dipsacales). 
*2. Scheunert, A. & Heubl. 
G.: Phylogenetic 
relationships among New 
World Scrophularia L. 
(Scrophulariaceae): new 
insights inferred from DNA 
sequence data. 
3. Wanntorp, L. & 
Anderberg, A.A.: Evolution 
and diversification of brook 
weeds (Samolus, 
Samolaceae, Ericales). 
4. Huertas, M.L. ; Schulte, 
K. ; Fuertes, J.  & 
Schneider, J.V.: 
Corroborating 
hybridization and 
introgression in Palaua 
(Malvaceae) using nuclear 
ITS and cellulose 
synthase DNA sequences.
5. Echternacht, L.; Sano, 
P.T. & Dubuisson, J.-Y.: 
Phylogeny of the 
threatened everlasting 
plants Comanthera 
L.B.Sm (Eriocaulaceae) 
inferred from molecular 
and morphological data. 
*6. Klatte-Asselmeyer, V.; 
Bressler, S., Saukel, J. & 
Dobeš, Ch.: Karyological 
diversification and genome 
size variation in Valeriana 
officinalis L. 

Room: Sorbonne  
(2nd floor) 

S22) SYMPOSIUM: 
Long Term Storage 
and Availability of 
Primary Data - 
Where, What, How? 
Birgit Gemeinholzer 
 
1. Enke, N. & 
Gemeinholzer, B.:  
Do scientists want 
repositories for 
biodiversity data? 
2. Hartig, K.: 
Perspective of a 
funding agency. 
3. Vogt, L.: 
Morph.D.Base – An 
Online Database for 
Morphological Data 
and Metadata. 
4. Robert, V. A.: 
Mycobank, online 
mycological 
repository. 
5. Diepenbroek, M.: 
PANGAEA® and the 
ICSU World Data 
System (WDS) - 
towards a global 
system of data 
publishers and data 
libraries.  
6. Danis, B.: SCAR-
MarBIN and 
ANTABIF: Free and 
Open Access to 
Antarctic biodiversity 
data. 

18:15 General Meeting of GfBS – Room: Cambridge (2nd floor)   |   General Meeting
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 Wednesday, 23 Feb 2011 

Room: Harvard  
(1st floor) 

S20) SYMPOSIUM: Plant-
Animal Interactions 
Sigrid Liede-Schumann, Jeff 
Ollerton 
 
1. Dorchin, N. & Joy, J.B.: 
Evolutionary trends in the 
radiation of Rhopalomyia 
(Diptera: Cecidomyiidae) on 
its Asteraceae hosts. 
2. Dötterl, S.; Jürgens, A.; 
Meve, U.; Heiduk, A. & 
Liede-Schumann, S.: Scent 
in Apocynaceae – 
Asclepiadoideae: Diversity 
and biological significance. 
3. Kocyan, A. et al.: Other 
than expected: the orchid 
genus Luisia is not sexual 
deceptive. 
4. Bröderbauer, D.: 
Structure, functionality and 
evolution of trapping 
inflorescences in the 
Araceae. 
5. Chauveau, O.: Evolution of 
oil-producing structures 
related to specialized oil-
pollination within the genus 
Sisyrinchium L. (Iridaceae). 
*6. Mittelbach, M.; 
Ackermann, M.; Hilger, H.H. 
& Weigend, M.: Buzz for 
pollen - buzz for nectar? 
Floral rewards in 
Boraginaceae. 

Room: Stanford  
(1st floor) 

S21) CONTRIBUTED PAPERS 
– Session 8 
 
*1. Steinert, G. et al.: 
Population structure and 
phylogeny of the Blue 
Mussel (Mytilus edulis) of 
the Wadden Sea of Lower 
Saxony (Germany). 
*2. Otto, T.; Brandis, D. & 
Hartl, G.B.: Population 
biology of the alien Chinese 
mitten crab (Eriocheir 
sinensis) in Schleswig 
Holstein (northern 
Germany).  
* (1)3. König, C.; Steidle, 
J.L.M. & Tolasch, T.: 
Chemical communication as 
a genetically barrier – When 
sex pheromones do not 
attract mating partners from 
other populations. 
* (1)4. Teimori, A.: Do 
phenotypically different 
populations form 
operational taxonomic units 
(OTU)? – Case study on the 
common tooth-carp 
Aphanius dispar (Rüppell, 
1829) from southern Iran. 
5. Dunlop, J.A.: Acariform 
mites and camel spiders: 
more than just good 
friends? 
6. Krause, S. & Ohl, M.: 
Comparative morphology of 
antennal sensilla and their 
phylogenetic significance in 
apoid wasps (Hymenoptera: 
Apoidea). 
 
 
 
 

Room: Princeton  
(1st floor) 

S18) CONTRIBUTED PAPERS

– Session 7 
 
1. Daud, S.K. et al.: 
Phylogenetics of Puntius 
spp inferred from 
mitochondrial and nuclear 
genes. 
2. Motamedi, M. et al.: 
Systematics and 
biogeography of the 
Barbus lacerta complex 
(Pisces: Cyprinidae) from 
Iran-inferred by molecular 
and morphological 
evidence. 
3. Sonnenberg, R. & 
Misof, B.: Where did they 
survive? - Comparison of 
rainforest fish distribution 
pattern and 
phylogeography with two 
different hypotheses of 
potential pleistocene forest 
refuges. 
4. Bradler, S. & Buckley, 
T.R.: Monophyly and 
ancient radiation of the 
Mascarene stick insects. 
* (1)5. Thanou, E.: Ancient 
DNA clarifies the 
systematic and 
phylogenetic status of the 
only vole species living in 
Africa. 
*6. König, E. & Bininda-
Emonds, O.R.P.: Evidence 
for convergent evolution in 
the antimicrobial peptide 
system in anuran 
amphibians. 

of DBG (Section Biodiversity and Evol. Biol) – Room: Oxford (2nd floor) 

 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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8:30 –  
10:30 

Room: Cambridge  
(2nd floor) 

S23) SYMPOSIUM: 
Integrating genes, 
genomes and 
morphology: Towards a 
comprehensive picture of 
angiosperm evolution. 
Thomas Borsch, Eric Smets
 
1. Erbar, C.: Sequence-
based plant phylogenies – a 
challenge for ontogenetical 
flower morphology: the case 
study Paulowniaceae. 
2. Schäferhoff, B. et al.: 
Towards resolving Lamiales 
relationships: insights from 
rapidly evolving chloroplast 
sequences. 
3. Groeninckx, I., Vrijdaghs, 
A. & Smets, E.: 
Development of corolla 
tubes and corolla slits in the 
subfamily Rubioideae 
(Rubiaceae). 
4. Borsch, T., Löhne, C. & 
Wiersema, J.H.: Evolution 
of the water-lily clade 
(Nymphaeales): Analysis of 
morphological characters 
reveals stepwise adaptation 
to aquatic habitats. 
5 Hilger, H.H., Gottschling, 
M. & Weigend, M.: 
Boraginaceae – the major 
lineages based on 
molecules and morphology.
6. Lohwasser, U. et al.: 
Taxonomy of plant genetic 
resources – an interaction 
of morphological, molecular 
and phytochemical data.  

Room: Oxford  
(2nd floor) 

S24) SYMPOSIUM: 
Evolutionary Patterns 
in Pathogenic and 
Symbiotic Relation-
ships. 
Marco Thines, Hermann 
Voglmayr 
 
* (1)1. Fernández-
Mendoza, F. et al.: 
Does a switch in 
photobiont shape the 
evolution of the lichen 
Cetraria aculeata? 
2. Thines, M.: Host 
jumping, co-evolution 
and niche conservation 
in biotrophic 
oomycetes. 
3. Voglmayr, H.: 
Evolutionary radiation of 
the downy mildews 
(Peronosporales) on 
their hosts. 
4. Göker, M.: Clustering 
optimization for 
molecular taxonomy. 
5. Begerow, D.: Host 
specificity and host 
jumps of smut fungi. 
* 6. Suh, A. et al.: 
Genomic fossils of 
hepadnavirus activity 
during early songbird 
evolution. 
 

Room: Sorbonne  
(2nd floor) 

S25) CONTRIBUTED 

PAPERS – Session 9  
 
* 1. Benor, S. & 
Blattner, F.R.: 
Phylogeny and 
biogeography of the 
genus Corchorus 
(Malvaceae s.l.). 
2. Couvreur, T.L.P.: 
Diversification of palms 
in the earliest tropical 
rain forests. 
3. Rubite, R.R. et al.: 
An endemic Philippine 
radiation: biogeography 
and delimitation of 
Begonia sect. 
Diploclinium in the 
Philippines. 
* 4. Chacón, J. & 
Renner, S.S.: 
Phylogeny and 
biogeography of the 
Alstroemeriaceae, an 
important clade of the 
Austral floristic realm. 
5. Cusimano, N. & 
Renner, S.S.: 
Slowdowns in 
diversification rates 
from real phylogenies 
may not be real. 
* (1) 6. Ung, V.; 
Zaragüeta-Bagils, R. & 
Williams, D.W.: South 
East Asia 
Biogeography: new 
insights with a new 
methodological 
approach. 

10:30 Coffee break 
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 Thursday, 24 Feb 2011 

Room: Harvard  
(1st floor) 

S26) CONTRIBUTED PAPERS  
– Session 10 

 
1. Krapp, F. & Weising, K.: Young and 
successful: Phylogeny and evolutionary 
history of the large genus Dyckia 
(Bromeliaceae) inferred from chloroplast 
and nuclear sequence data. 
2. Drummond, C.; Eastwood, R.; Miotto, S. 
& Hughes, C.: Multiple continental 
radiations and ecological correlates of 
diversification in Lupinus (Leguminosae). 
* 3. Masson, R. & Kadereit, G.: Discovering 
Polycnemoideae – an old, rare, strangely 
distributed and largely unknown subfamily 
of the Amaranthaceae/Chenopodiaceae 
alliance. 
4. Löser, C.: A species tree perspective on 
life history evolution in Cyanus. 
* 5. Nürk, M.N.; Mandriñán, S.; Carine, M. & 
Blattner, F.R.: Molecular phylogeny and 
historical biogeography of Hypericum. 
* 6. Appelhans, M.S.; Janssens, S.B.; 
Smets, E. & Keßler, P.J.A.: The 
Spathelioideae: Molecular phylogeny and 
historical biogeography of a subfamily of 
Rutaceae (Sapindales) with remarkable 
morphological diversity. 
 
 
 
 
 
 
 
 
 
 
 

Room: Stanford  
(1st floor) 

S27) CONTRIBUTED PAPERS  
– Session 11 

 
1. Häuser, C. et al. Mobilizing taxonomic 
expertise for biodiversity inventories and 
monitoring: experiences and lessons 
learned from an ATBI+M approach. 
2. Quaisser, C.: Integrating the research 
infrastructure basis - towards agreed 
collection management principles in 
European natural history collections. 
3. Brake, I. et al.: Scratchpads - Social 
websites to mobilise taxonomic data. 
4. Zetzsche, H.; Dröge, G. & 
Gemeinholzer, B.: DNA Bank Network – 
Access to voucher referenced DNA for 
biodiversity genomics. 
5. Zitterbart, D.P.: anymals.org – a 
community driven biodiversity information 
and logging tool for mobile phones. 
6. Janssen, T. et al.: The Flore d’Afrique 
centrale in the context of the "European 
e-Floras Initiative". 

 

 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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11:00 –  
13:00 

Room: Cambridge  
(2nd floor) 

S29) SYMPOSIUM: Bio-
systematics of Polyploid 
Plant Complexes: 
Progress, Challenges, and 
Prospects (part 2)  
Karol Marhold, Jan Suda 
 
1. Moore, A.J. et al.: 
Population structure in 
autotetraploid Grindelia of 
the California Floristic 
Province. 
2. Brassac, J. et al.: 
Analysis of phylogenetic 
relationships of Hordeum 
(Poaceae) polyploids. 
3. Tremetsberger, K.: 
Adaptive value of polyploidy: 
recurrent replacements of 
diploids by tetraploids in local 
populations of the 
Patagonian and Subantarctic 
plant Hypochaeris incana 
(Asteraceae). 
4. Ritz, C.M. et al.: Allele 
specific gene transcription in 
pentaploid dogroses. 
5. Pachschwöll, C. et al.: 
Molecular systematics and 
phylogeography of the 
Doronicum clusii agg. 
(Asteraceae in the Alps and 
Carpathians). 
6. Tribsch, A.: Genome 
evolution, phylogeography 
and speciation patterns of 
the small, blue-flowered 
European Gentians 
(Gentiana sect. Calathianae, 
Gentianaceae). 

Room: Oxford  
(2nd floor) 

S28) SYMPOSIUM: 
Towards a more com-
prehensive under-
standing of Western 
Eurasian refugia – 
Integrating botanical 
and zoological 
approaches  
David Tarkhnishvili, 
Gerald Parolly 
 
1. Krystufek, B. & Buzan, 
E.V.: Small mammals in 
the Balkan glacial 
refugium: What we have 
learned so far? 
2. Weigand, A.M.: 
Comparative 
phylogeography of two 
sympatric microsnail 
species (Pulmonata, 
Carychiidae). 
3. Tarkhnishvili, D., et al.: 
Molecular data and 
shaping glacial regufia in 
the Caucasus.  
4. Nemomissa, S. et al.: 
Afro-alpine plant 
Evolution and the 
Eurasian connections: 
the legacy of Pleistocene 
climate change. 
* 5. Maltcev, A.N.: 
Evaluation of fertility in 
males of the house mice 
from Transcaucasian 
hybrid zone. 

Room: Sorbonne 
(2nd floor) 

S30) CONTRIBUTED 

PAPERS – Session 
12  
 
 
1. Pásztor, L. et 
al.: The 
reconstruction of 
the Darwinian 
paradigm. 
2. Pécaud, S.: 
What can the 
axiomatization of 
cladistics teach us 
about its 
relationships to 
evolutionary 
biology?  
3. Glaubrecht, M.: 
Cleansing 
taxonomy’s 
Augean stables: 
toward an 
evolutionary 
systematics. 
4. Loos, G.H.: 
Redifining 
species: The need 
of consistency in 
taxonomic ranks. 
5. Vohland, K. et 
al.: Taxonomic 
research in 
Germany – an 
overview and 
perspectives. 
 

13:00  Lunch break 

15:00  Plenary Lecture: 250 Years of Solitude: The Taxonomist as Individu- 

16:00  Plenary Lecture: The Series, the Network, and the Tree: Changing  

17:00  Coffee break 

17:30 Evening Lecture: Alexander von Humboldt and the Botanical  

19:00 Social Evening (Promenade Concert and Buffet Dinner in the Greenhouses 
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 Thursday, 24 Feb 2011 

Room: Harvard  

S31) SYMPOSIUM: 
Tempo and Mode 
of Change – 
Reconstructing 
Morphological 
Evolution in the 
Light of the 
Current Debate 
on Evolutionary 
Processes 
Alessandro Minelli 
 
1. Moczek, A.: On 
the origins of 
novelty and 
diversity in 
development and 
evolution: insights 
from horned 
beetles. 
2. Braendle, C.: 
Quantifying 
developmental 
bias, mutability 
and evolutionary 
trends in Caeno-
rhabditis 
nematodes. 
3. Bateman, R.: 
Saltation and 
gradualism are 
essential and 
complementary 
components of 
any credible 
macroevolutionary 
paradigm. 
4. Minelli, A. & 
Fusco, G.: The 
evolvability of 
segmentation. 

Room: Stanford  

S32) CONTRIBUTED 

PAPERS - Session13 
 
1. Greiner, S.: 
Oenothera – a model 
for the evolution of 
sex and speciation. 
2. Kropf, M. et al.: 
Seasonal 
differentiation in 
Gentianella bohemica 
(Gentianaceae) – 
molecular and 
reproductive insights. 
3. Weigend, M. et al.: 
Same, same, but 
different – evolution of 
fruit dispersal 
mechanisms in 
Mediterranean-
Macaronesian islands 
nettles (Urtica, 
Urticaceae). 
* (1)4. Bernardini, B. et 
al.: Drivers of 
speciation in large 
rainforest Myrtaceae 
genera. 
5. Pirie, M.D. et al.: A 
densely sampled ITS 
phylogeny of the 
Cape flagship genus 
Erica L. reveals 
numerous shifts in 
floral macro-
morphology. 
6. Nyffeler, R. et al.: 
Evolution of 
succulence in 
Senecio and relatives 
(Asteraceae). 

Room: Yale + Princeton (1st floor)  
10:30 – 15:00 !! 

S33) SOFTWARE BAZAAR: Software Tools 
for Systematists, Manage and Share 
your Data Gabriele Dröge, Agnes 
Kirchhoff  

1. Brake, I. et al.: Scratchpads - Social 
websites to mobilise taxonomic data. 
2. Davy, J. et al.: EDIT MapViewer and Map 
REST services. 
3. Droege, G. et al.: "DNA Bank Network". 
4. Garrity, G.: NamesforLife semantic 
resolution services for the life sciences: 
Moving towards an extensible and 
interoperable system of nomenclature. 
5. Grand, A. et al.: LisBeth: a new cladistic 
tool for phylogenetics and biogeography 
6. Grobe, P. & Vogt, L.: Editing 
morphological character matrices in Morph-
D-Base: Live & collaboratively.  
7. Güntsch, A. et al.: Biodiversity 
information standards (TDWG). 
8. Hagedorn, G. et al.: Identification keys in 
a wiki environment. 
9. Holetschek, J. et al.: The BioCASe 
technology suite for publishing biodiversity 
data. 
10. Kohlbecker, A. et al.: Building rich 
biodiversity data portals using the EDIT 
Platform for Cybertaxonomy. 
11. Kroupa, A.: Mobile data recording tools 
for nature inventories. 
12. Kumar, S.: MEGA5: Molecular 
evolutionary genetics analysis software for 
maximum likelihood, minimum evolution, 
and maximum parsimony analysis in 
molecular phylogenetics. 
13. Kusber, W.-H.: "AlgaTerra". 
14. Schunke, A.: "3D-Landmarks". 
15. Triebel, D. & Weiss, M.: The Diversity 
Workbench – a virtual biodiversity research 
environment. 
16. Ung, V. et al.: Xper²: from names to 
expertises. 

 

alist (Peter F.Stevens) - (Main Lecture Hall - 2nd floor) 

Metaphors of Order in Nature (Olivier Rieppel) - (Main Lecture Hall - 2nd floor) 

 

Exploration of the Americas (Hans Walter Lack) - (Main Lecture Hall - 2nd floor) 

of the Botanic Garden) 

*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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9:00 Plenary Lecture: Mimicry in Butterflies: from Local Variation to  

10:00  Plenary Lecture: Reproductive Evolution in Early Angiosperms (Paula J. 

11:00 Coffee break and Poster Session II  

12:30 Lunch break 

13:30 – 
15:30 

Room: Cambridge  
(2nd floor) 

S37) SYMPOSIUM:  
Niche Evolution  
Joachim W. Kadereit, 
Peter B. Pearman 

1. Pearman, P. B. et al.: 
Divergent patterns of 
niche evolution in Western 
Palearctic birds. 
2. Schiffers, K. et al.: 
Getting the measure of 
evolutionary rate in 
climatic niches: synthesis 
and analytical 
perspectives. 
3. Lavergne, S. & Thuiller, 
W.: The “dechronization” 
of climatic niches and 
species diversification 
amongst major 
angiosperms clades. 
4. Jacob, S. S. et al.: 
Population demography 
influences climatic niche 
evolution: Evidence from 
diploid American Hordeum 
species (Poaceae). 
* (1) 5. Holstein, N. & 
Renner, S.S.: Rapid filling 
of climatic niches in the 
African cucurbit Coccinia. 
6. Gehrke, B.: Do different 
plant elements show 
differential niche evolution 
in the African high 
mountains? 
7. Schnitzler, J.; 
Barraclough, T.G.; 
Klussmann-Kolb, A. & 
Muellner, A.N.: 
Comparative analysis of 
niche evolution in the 
Cape Floristic Region. 

Room: Oxford (2nd floor)

S34) CONTRIBUTED 

PAPERS – Session 14 

1. Degtjareva, G.; Vallejo-
Roman, C.; Kljuykov, E. & 
Sokoloff, D.: Mutational 
dynamics in the plastid 
psbA-trnH intergenic 
spacer: a comparative 
study in some groups of 
two unrelated eudicot 
families, Umbelliferae and 
Leguminosae. 
2. Wöhrmann, T. & 
Weising, K.: In silico 
mining for simple 
sequence repeat (SSR) 
loci in a pineapple EST 
database and cross-
species transferability of 
EST-SSR markers across 
Bromeliaceae. 
* 3. Greve, C.; Kück, P.; 
Misof, B. & Fimnich, F.: 
Automated curation of 
AFLP markers improves 
reliability in phylogenetic 
analyses. 
4. Krug, M.; Müller, K.; 
Borsch, T.; Kelchner, S.; 
Barniske, A.-M. & Quandt, 
D.: Evaluating chloroplast 
markers via a new 
measure of phylogenetic 
structure. 
5. Grand, A. et al.: 
Retention of what? A 
reassessment of the 
retention index as a 
measure of the quality of 
characters. 
6. Bininda-Emonds, 
O.R.P.: Reconciling the 
timing of placental 
mammal evolution through 
gene cross validation. 

Room: Sorbonne  
(2nd floor) 

S35) SYMPOSIUM: 
Microbial Biogeogra-
phy and Diversity 
Patterns: Extending 
Classical Ecology 
Theories or Defining 
New Paradigms?  
Annick Wilmotte, Alban 
Ramette 

1. Verleyen, E.;  Sabbe, 
K. et al.: Allopatric 
speciation, local 
extinction, and selective 
survival in lacustrine 
diatom communities. 
2. Wilmotte, A. et al.: 
Antarctic cyanobacterial 
diversity: how important 
are the geographical and 
ecological factors. 
3. Philippot, L.: Use of 
functional traits to study 
microbial spatial 
patterns. 
4. Ramette, A.: Bacterial 
diversity patterns in 
marine sediments: 
disentangling the effects 
of historical and 
contemporary 
environmental factors. 
5. Seddon, A.W.R.: 
Local endemics or rare 
ecological specialists? 
Are the Galápagos 
Islands isolated for 
diatoms? 
6. Kauff F., Capella-
Gutierrez, S.J. & 
Gabaldon, T.: Towards a 
phylogeny of 
cyanobacteria – a 
phylogenomic approach.

15:30  Coffee break 
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 Friday, 25 Feb 2011 

Speciation (James Mallet) - (Main Lecture Hall - 2nd floor) 

Rudall) - (Main Lecture Hall - 2nd floor) 

 

 

Room: Harvard (1st floor) 

S36) CONTRIBUTED PAPERS – 
Session 15 
 
1. Tietze, D. T.; Hooper, D. 
M. & Price, T. D.: What 
drives latitudinal gradients in 
clades of Himalayan 
songbirds?  
2. Päckert, M.: 
Phylogeography and 
evolutionary timescale of 
Himalayan and South East 
Asian passerine radiations. 
3. Bansal, R. & Praveen 
Karanth, K.: Molecular 
phylogeny of Hemidactylus 
geckos (Squamata: 
Gekkonidae) of the Indian 
subcontinent reveals a 
unique Indian radiation and 
an Indian origin of Asian 
house geckos.  
* 4. Arida, E. et al.: 
Phylogeography of Komodo 
monitor (Varanus 
komodoensis) and the 
implication for conservation. 
* 5. Koch, A.: The 
amphibians and reptiles of 
Sulawesi, Indonesia: 
underestimated diversity in a 
dynamic environment.  
6. Arif, J. & de Vos, J.: 
Evolutionary molar size 
reduction in Javanese Homo 
erectus and prehistoric 
Javanese Homo sapiens 

Room: Stanford  
(1st floor) 

S38) CONTRIBUTED 

PAPERS – Session 16 
 
1. Haszprunar, G.; Hawe, 
A.; Speimann, E. & Heß, 
M.: Hyaloyrinidae in 3D: 
rhipidoglossate 
Heterobranchia shake 
the origin of higher 
Gastropoda. 
* 2. Richter, R. & v. 
Rintelen, T.: Evolution of 
Southeast Asian 
viviparids (Gastropoda: 
Caenogastropoda): new 
insights from molecular 
and anatomical data. 
* (1) 3. Zakrzewski, A.-C.; 
Bleidorn, C.; Raible, F. & 
Hausen, H.: Comparing 
the formation of chaetae 
in Lophotrochozoa on the 
molecular and structural 
level. 
* 4. Kaul, S & Stach, T.: 
Schizocoely in 
deuterostomes: the 
ontogeny of the 
pericardium in S. 
kowalevskii 
(Hemichordata: 
Enteropneusta). 
5. Merker, S. & Stach, T.: 
A matter of heart: 
comparative 3D-
ultrastructure of the axial 
complex of 
Cephalodiscus gracilis 
(Pterobranchia, 
Deuterostomia). 
 

Room: Princeton (1st floor) 

S39) CONTRIBUTED PAPERS – 
Session 17 
 
1. Sumida, M.: Attempt at 
artificial breeding for 
conservation and analyses of 
genetic divergences and 
postmating isolation 
mechanisms in an 
endangered frog Odorrana 
ishikawae from Japan. 
* 2. Brokamp, G. et al.: Trade 
in Palm products in 
northwestern South America 
– bad future prospects for 
sustainable resource 
extraction. 
* 3. Fongnzossie F.E. et al.: 
Habitat characteristics and 
tree diversity in the Kom-
Mengamé forest Complex 
(South Cameroon). 
4. Lohwasser, U. et al.: 
Longevity of seeds – 
intraspecific differences in 
germplasm collections. 
5. Nakhutsrishvili, G.: 
Vegetation diversity on the 
Central Caucasus, its 
databasing and managing. 

 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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16:00 – 
18:00 

Room: Cambridge  
(2nd floor) 

S45a) SYMPOSIUM: Digital 
Identification Methods in 
the Digital Age - 
Morphological and 
Molecular, Computer-
aided and Fully 
Automated, Research and 
Citizen Science (part 1) 
Gregor Hagedorn,  
Régine Vignes Lebbe  
 
1. Barthélémy D.; Bonnet, 
P. et al.: The Pl@ntNet 
project: Plant 
Computational Identification 
& Collaborative Information 
System. 
2. Baylac, M. et al.: 
ApiClass: A web geometric 
morphometrics-based 
expert system for 
identification of honey bee 
workers origins. 
3. Vignes Lebbe, R., 
Causse, F., Ung V.: Free 
access keys: not only an 
identification service. 
4. Neubacher, D., Weiss, M.
et al.: NaviKey – a Java-
based tool for the multi-
access identification of taxa 
and its deployment in the 
information system for 
lichens LIAS. 
* 5. Von Mering, S.: Tool 
ecosystems or survival of 
the fittest? A case study in 
Juncaginaceae. 
6. Lyubomir Penev: 
Publishing of interactive and 
semantically enhanced 
identificatiion keys under 
the open access model: the 
ZooKeys and PhytoKeys 
experience. 

Room: Oxford  
(2nd floor) 

S41) SYMPOSIUM: 
Cenozoic 
Diversification and 
Climate Change.  
Annette Klussmann-
Kolb, Alexandra Müllner
 
1. Donoghue, M.J.: 
Phylogenetic insights 
into plant diversification 
through the Cenozoic. 
* 2. Nauheimer, L.; 
Boyce, P.C. & Renner, 
S.S.: Reconstructing 
the biogeography of the 
78 species of a 
Miocene 
Asian/Australian 
Araceae clade. 
3. Salzburger, W.: 
Patterns and triggers of 
diversification in the 
adaptive radiations of 
cichlid fishes in East 
Africa. 
4. Zarza, E.: Biological 
Diversification in the 
Cenozoic: The role of 
climate dynamics 
revised. 
5. Silvestro, D.: A 
reversible-jump MCMC 
to detect changes in 
diversification rate. 
6. Pauls, S.: 
Diversification of 
highland caddisflies 
from the subfamily 
Drusinae. 

Room: Sorbonne  
(2nd floor) 

S42) SYMPOSIUM: 
Plant Diversity in the 
Euro-Mediterranean 
Area (part 1) 
Guilhem Mansion, 
Panayotis Dimopoulos
 
* 1. Hilpold, A., 
Oxelman, B., 
Vilatersana R. & 
Garcia-Jacas, N.: 
Evolution of the 
Iberian Centaurea 
alba complex. 
2. Frajman, B. & 
Schönswetter, P.: The 
Heliosperma pusillum 
group revisited: 
phylogeographic 
structure does not 
reflect morphological 
diversity. 
3. Celep, F. et al.: 
Biodiversity in the 
genus Salvia L. 
(Labiatae) in Turkey. 
4. Habibi Tirtash, F. & 
Keshavarzi, M.: 
Taxonomy and 
evolution of Fumaria 
species in Iran. 
5. Malécot, V.: Sorting 
out macaronesian 
Genista (Fabaceae). 
6. Bağcı, Y.; Tutar, L. 

& Özbolat, G.A 
taxonomical 
evaluation of Rorippa 
Scop. (Brassicaceae) 
species in Turkey. 

18:15 IOSEB Council Meeting – Room: Yale (1st floor) 
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 Friday, 25 Feb 2011 

Room: Harvard  
(1st floor) 

S40) CONTRIBUTED PAPERS – 
Session 18 
 
1. Rastegar Pouyani, E. & 
Wink, M.: Reevaluation of 
taxonomic status within the 
Eremias strauchi complex 
(Sauria, Lacertidae) based 
on sequences of the 
mitochondrial genome and 
morphology. 
* 2. Rajaei, S.H.; Ahrens, D. 
& Wägele, J. W.: Integration 
of DNA taxonomy and 
geometric morphometry for 
species delimitation as a tool 
for solving taxonomic 
problems in the genus 
Gnopharmia Staudinger, 
1892 (Lepidoptera, 
Geometridae, Enominae). 
* 3. Sukkharak, P.; 
Gradstein, S.R. & Stech, M.: 
A monograph of the genus 
Thysananthus 
(Marchantiophyta, 
Lejeuneaceae): New insights 
on generic circumscription 
and speciation. 
4. Laoaur, M.; Huguet, T. & 
Abdelguerfi, A.: A new taxon 
in intertextae section of 
Medicago genus. 
5. Darvish, J.: Five toad 
jerboas species of genus 
Allactaga (Dipodidae, 
Rodentia) as a model for 
integrative perception of 
species concept in desert 
rodents, Iran. 
* 6. Hasan, M. et al.: Genetic 
divergences and 
phylogenetic relationships in 
the frogs from South to East 
Asia. 

Room: Stanford  
(1st floor) 

S44) SYMPOSIUM: 
Prokaryotes: from 
Genes to Cells  
Brian Tindall 
 
1. Glöckner, F.O.: 
Microbial Genomics. 
2. Vollmer, W.: 
Molecular control of 
bacterial growth and 
form.  
3. Schink, B.: 
Physiological and 
biochemical diversity of 
prokaryotes. 
4. Tindall, B.: The 
chemical diversity of 
prokaryotes. 
 

 
18:00 – 18:40 
 
5. Garrity, G.M. et al.: 
Standards in Genomic 
Sciences: A standards 
compliant open-access 
journal for the ‘omics 
community. 
6. Buttigieg, P.L. et al.: 
Exploring niche 
specialisation in marine 
microbes by context-
enabled comparative 
genomics. 
 

Room: Princeton  
(1st floor) 

S43) SYMPOSIUM: Stalk-Eyed 
Flies (Diopsidae): a Model 
Organism for Studying the 
Evolution of Form and 
Function 
Marion Kotrba, Philip Johns 
 
1. Baker, R.: Gene movement 
and the evolution of sex 
chromosome composition in 
stalk-eyed flies. 
2. Foldvari, M.: Aggressive 
behaviour among male stalk-
eyed flies. 
3. Johns, P.: Gene expression 
differences in adult male and 
female heads in stalk-eyed 
flies. 
4. Kotrba, M.: XXL- Giant 
spermatozoa in Diasemopsis 
comoroensis. 
5. Pomiankowski, A. et al.: 
Stalk-eyed fly sexual 
ornaments are predictors of 
long-term viability under 
inbreeding as predicted by the 
handicap hypothesis. 
* 6. Prokop, Z.M.: Low 
inbreeding depression in a 
sexual trait in the stalk-eyed fly 
Teleopsis dalmanni. 
7. Wilkinson, G.S.: Genomic 
conflict, extraordinary sex 
ratios and reproductive 
isolation in stalk-eyed flies. 

 
 
*Student Presentation (eligible for GfBS Student Prize); (1) ICSEB Student Award Winner 
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9:00 – 
11:00 

Room: Cambridge  
(2nd floor) 

S49) SYMPOSIUM: All you Need is 
Light? Gain and Loss of 
Photosynthesis  
Gela Preisfeld, Jens Boenigk  
 
1. Preisfeld, A.: Gain and loss of 
photosynthesis in protists. 
2. Wägele, H.: Longevity of stolen 
plastids in photosynthetic slugs 
(Sacoglossa) – are algal nuclear 
genes required?  
3. Christa, G.; Händeler, K.; 
Schäberle, T. & Wägele, H.: Is the 
origin of chloroplasts responsible for 
functional kleptoplasty in Sacoglossa 
(Opisthobranchia)? 

Room: Oxford  
(2nd floor) 

S46) SYMPOSIUM: Next Generation 
Phylogenetics: From Gene Trees to 
Species Trees  
Christoph Oberprieler 
 
1. Marcussen, T. et al.: Inferring 
species networks from gene trees in 
high-polyploid North American and 
Hawaiian violets (Viola, Violaceae). 
2. Oberprieler, C.: Next generation 
phylogenetics – from gene trees to 
species trees. 
3. Oxelman, B. & Pfeil, B.: Species 
trees and species delimitation when 
gene tree resolution is poor. 
4. Flot, J.-F.: Haplowebs, a graphical 
approach to species delimitation 
based on the criterion of mutual allelic 
exclusivity. 
5. Korotkova, N.; Borsch, T.; Quandt, 
D.; Taylor, N.; Müller, K.; Barthlott, W.: 
How much sequencing effort does it 
take to resolve relationships and to 
identify species with molecular 
markers? An example from Cactaceae 
– Rhipsalideae. 
6. Baum, B.: Application of 
cophylogenic tools to gene sets. 

 
10:00h-11:00h:  
Bestowal Ceremony for the 
Rensch Award (GfBS) 
 
Laudation: Olivier Rieppel 
Laureate Ingmar Werneburg, Zurich: 
Evolution and development of turtles: 
organogenesis and cranial 
musculature 

11:00 Coffee and lunch break 
13:00 Plenary Lecture: Scientific Collections: a Vital Infrastructure for  
14:00 Plenary Lecture: Translating Biodiversity Studies into Management  
15:00 IOSEB General Meeting and Closing Session: Adoption of Resolutions, 
15:45 Coffee break 
16:00 –  
18:00 

Workshops (by pre-registration only):  
1. "Species delimitation using nuclear sequence markers: a practical training  
 – Jean-François Flot (Room: details to be announced on-site) 
2. “Biodiversity Heritage Library: Hands-on training on search and retrieval of 

– Henning Scholz (Room: Stanford – 1st floor) 
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 Saturday, 26 Feb 2011 

Room: Sorbonne (2nd fl.) 

S47) SYMPOSIUM: Plant 
Diversity in the Euro-
Mediterranean Area  
(pt 2) Guilhem Mansion, 
Panayotis Dimopoulos 
 
1. Mayrhofer, H. & Bilovitz, 
P.O.: Lichen diversity of the 
Balkan Peninsula. 
2. Albach, D.C. et al.: 
Speciation on the Balkan 
Peninsula – three case 
studies from Veronica 
(Plantaginaceae s.l.). 
3. Jabbour, F. & Renner, S. 
S.: The spatiotemporal 
unfolding of the 
Delphinium/Consolida clade 
(Ranunculaceae) in the 
Eastern Mediterranean 
area. 
4. Mansion, G. et al.: An 
extensive phylogeny as a 
first step towards a better 
understanding of the natural 
history and systematics of 
the species-rich flowering 
plant lineage Campanula 
s.l. (blue bells). 
5. Kallimanis, A.S.; Strid, A.; 
Bergmeier, E.; Panitsa, M. 
& Dimopoulos, P.: Mountain 
vs. island biogeographic 
plant diversity patterns in 
Greece. 
6. Harpke, D. et al.: Two 
times into Asia Minor: 
Phylogeny of Crocus 
(Iridaceae) based on ITS 
sequences of nuclear rDNA. 

Room: Harvard (1st floor) 

S48) CONTRIBUTED PAPERS 
– Session 20 

1. Kries, A. et al.: Topic maps 
as a solution for mapping 
complex morphological data – 
an example in myxogastrids. 
2. Schnittler, M.; Fiore-
Donno, A.M. & Novozhilov, 
Y.K.: Species concepts in 
Myxomycetes (Amoebozoa): 
Morphology, mating, and 
molecules. 
3. Fiore-Donno A. M .; Meyer 
M .; Novozhilov Y. & 
Schnittler M.: Genetic 
stucture of two protist species 
complexes (Myxomycetes, 
Amoebozoa): possible 
predominant asexual 
reproduction in sexual 
amoebae 
4. Samani, P. & Bell, G.: 
Adaptation of experimental 
yeast populations to stressful 
conditions in relation to 
population size. 
5. Weiß, M.; Bauer, R.; 
Oberwinkler, F. & Garnica, S.: 
The hidden realm of the 
Sebacinales – cryptic 
basidiomycetes are global 
players in mutualistic plant-
fungus associations. 
6. Meier, K.J.S. & 
Gottschling, M.: 
Biomineralisation modes in 
calcareous dinoflagellates 
(Thoracosphaeraceae, 
Dinophyceae) and their 
phylogenetic significance. 

Room: Stanford (1st floor) 

S45b) SYMPOSIUM: Digital 
identification Methods in 
the Digital Age…  (part 2)
Gregor Hagedorn, Régine 
Vignes Lebbe 
 
1. Hendrich, L. et al.: 7500 
species in 24 months: The 
Barcoding Fauna Bavarica 
Project captures Central 
European animal diversity. 
2. Samadi, S. et al.: DNA 
barcode, type specimens & 
species delimitation. 
3. Persoh, D. et al.: 
Assessing fungal 
biodiversity using molecular 
methods – from nucleotide 
sequence data to taxa and 
distribution patterns. 
4. Hagedorn, G. et al.: Open 
Nature Guides ("Offene 
Naturführer") – success and 
problems of an open access 
publication and 
collaboration site for 
biodiversity education. 
5. Kerbiriou, C. et al.: 
Taxonomic approaches to 
monitor biodiversity 
changes in the wider 
countryside: the French 
experience of a participatory 
network in a large country 
without participatory 
tradition. 
6. Barberousse, A. & 
Samadi, S.: Exploratory 
projects and the dynamics 
of biology. 

 
Biodiversity Studies (Richard Lane) - (Main Lecture Hall - 2nd floor) 
Strategies (Daeseok Kang) - (Main Lecture Hall - 2nd floor) 
Next Venue,  and Bestowal of GfBS Student Prizes - (Main Lecture Hall – 2nd floor) 
 
 
in software tools used to resolve heterozygous chromatograms without cloning"  
 
digital  literature” 
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Sunday, 27 February 2011 

EXCURSIONS:  2 hours Berlin City Walking Tour ("Unter den Linden") 

 2 hours Short Berlin City Tour 

 1 hour Pergamon Museum 

 4 hours Berlin City Tour including "Berlin from below" 

 4 hours Berlin City Tour including "Story of Berlin" 

 Half day Half-day trip to Potsdam 

 All day Day trip to Dresden 

 All day Day trip to Stralsund with Ozeaneum 
 
 
Monday, 28 February 2011 

WORKSHOP:  

 

All day Data Management Workshop of the “Pan-Caucasian 
Plant Biodiversity Initiative” – part one 
Thomas Borsch, Gerald Parolly 

 
 
Tuesday, 1 March 2011 

WORKSHOP:  

 

All day Data Management Workshop of the “Pan-Caucasian 
Plant Biodiversity Initiative” – part two 
Thomas Borsch, Gerald Parolly 
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Abstracts 
 

Talks and posters 
 

In alphabetical order by first author. First and all coauthors are listed in the Author Index 
at the end of this volume. 
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Poster II-20 
 

Evidence from AFLP fingerprinting, analyses of morphological landmark data, 
and GC/MS analyses of floral volatiles for 

introgressive hybridisation in a mixed stand of Viola hirta, V. odorata and their 
hybrid V. × scabra (Violaceae) 

 
Achhammer, S.1; Steinmeyer, F.1; Ruther, J.2 & Oberprieler1 

 
1Institute of Botany, University of Regensburg, Regensburg, Germany 
christoph.oberprieler@biologie.uni-regensburg.de 
2Institute of Zoology, University of Regensburg, Regensburg, Germany 
 
We have studied a mixed stand of Viola hirta and V. odorata in the vicinity of 
Regensburg (SE Germany) using AFLP fingerprinting, multivariate statistics of 
morphological characters, and GC/MS analyses of floral volatiles in order to detect and 
assess the intensity of hybridisation between these two species. AFLP analyses of 55 
individuals from the surveyed population resulted in a matrix of 374 polymorphic loci 
that was analysed with Bayesian cluster algorithms implemented in the software 
programmes Structure and NewHybrids. These analyses demonstrate the presence of a 
small number of intermediate genotypes along with F2- and backcross individuals. For 
the assessment of morphological variation in leave and flower shapes, we used a 
multivariate statistical analysis (PCA, principal component analysis) of landmark data. 
The results from these analyses support the molecular genetic findings of intensive 
gene flow between taxa. Finally, a further corroboration for introgressive hybridisation 
comes from the GC/MS analyses of floral volatiles sampled in the field via a head-space 
technique: While Viola odorata individuals were found to owe their flower fragrance to 
the combination of 1,4-Dimethoxybenzen and five members of the class of Ionones and 
the flowers of V. hirta are scentless, flowers of some genetically and/or morphologically 
intermediate individuals either produce lower levels of these compounds or express only 
some of these.  

 
 

Poster II-21 
 

Bees to birds – nectar production and  
shifts in pollination syndrome in Boraginaceae 

 
Ackermann, M.; Mittelbach, M.; Hilger, H.H. & Weigend, M.  
 
Morphologie und Systematik der Angiospermen, Institut für Biologie, Freie Universität 
Berlin, Altensteinstr. 6, 14195 Berlin, Germany 
ackermal@zedat.fu-berlin.de 
 
Boraginaceae are known for their blue, hypocrateriform corollas of the “forget-me-not”-
type, but floral morphology in Boraginaceae shows considerable diversity. Nectar is 
probably the primary reward in Boraginaceae and a wide range of flower visitors (flies, 
bees, birds) have been reported. In the last few years we investigated the nectar from 
bagged flowers of 143 cultivated species of the Boraginaceae, covering three of the four 
tribes of the family. There was considerable variability of nectar amounts and 
concentration within genera where several species were investigated (e.g., Onosma, 
Cerinthe, Pulmonaria, Symphytum, Anchusa, Cynoglossum, Cryptantha). 



33 
 

Predominantly selfing species produce little or no nectar, even if closely allied 
outcrossing species produced large amounts. Overall, the bulk of the taxa investigated 
had comparatively low amounts of nectar with high concentrations, correlating with bee 
and fly pollination as the most common pollination syndromes across the family. 
Comparing the nectar production of the tribes, nectar volume of Cynoglosseae species 
range from 0,02―7,4 μl; concentration from 10―74 % and amount of sugar from 
0,01―2,8 mg, and values from Boragineae species are very similar (0,1―8,4 μl, 
13―68 %, 0,03―3,42 mg). Lithospermeae have a wider range (0,1―38 μl, 12―61 %, 
0,04―6,55 mg) than the other two tribes. Especially some Echium species from the 
Macaronesia produce large amounts of nectar with low nectar concentrations. E. 
wildprettii is generally considered as the only bird pollinated Echium, but bees have also 
been reported as visitors (Dupont et al. 2004). Nectar from some other Macaronesian 
Echium species, considered as bee-pollinated, is even more copious and dilute and 
even more typical for bird visitors. We therefore argue that these taxa are likely primarily 
bird pollinated. There seems to be an evolutionary trend from bee- to bird pollination in 
Macaronesian Echium. Also, nectar data indicate that there may be other overlooked 
ornithophilic species in Boraginaceae: Mertensia also shows highly divergent nectar 
characters and those of M. virginica are very similar to those of the bird-pollinated E. 
wildpretii.  

 
 

Poster I-01 
 

Papaver sect. Argemonidium Spach (Papaveraceae):  
Some new taxonomic data 

 
Aghababyan, M. 
 
Institute of Botany NAS RA., Address: Acharyan-1, 0063 Yerevan, Armenia 
m_agababian@hotmail.com 
 
A number of papers on the phylogeny of Papaveraceae have been published during the 
last years. However, work on the morphology of the taxa concerned has been lagging 
behind. The present study, based on extensive herbarium material and field 
observations, results in a detailed description and improved delimitation of the taxa 
belonging to Papaver sect. Argemonidium. As a result, 7 species are recognised: P. 
argemone, comprising 4 subspecies, P. hybridum, P. apulum, P. minus, P. ocellatum, P. 
pavoninum, and the newly described P. meghricum. The latter is only known from 
Armenia. 
 
The section is characterised by a bristly capsule, globose to narrowly cylindrical in 
shape, clavate dark filaments, and a peculiar general habit. All these features are 
reminiscent of the genus Roemeria. By the structure of its stigmatic disc, deciduous at 
maturity, the members of this section resemble Papaver macrostomum of the monotypic 
P. sect. Carinatae, but this similarity probably results from convergent evolution. In all 
other characters, P. macrostomum shows affinity with P. sect. Rhoeadium and P. sect. 
Papaver. 
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Poster I-80 
 

Fungi associated with Pinus eldarica in Azerbaijan 
 

Aghayeva, D.N.1 & Harrington, T.C.2 

 

1Institute of Botany, Azerbaijan National Academy of Sciences, Baku AZ1073 Azerbaijan  
a_dilzara@yahoo.com 
2Department of Plant Pathology, Iowa State University, Ames, IA 50011 USA 
 
Coniferous forests in Azerbaijan occupy a small area of the Great and Lesser Caucasus 
regions, mainly consisting of Pinus hamata (Steven) Fomin, P. kochiana Klotasch ex 
C.Koch. or P. sosnovskyi Nakai, P. sylvestris L. and P. eldarica Medw. P. sylvestris and 
P. eldarica are widely used in plantations. During the last few years planted P. eldarica 
in different sites have shown symptoms of decline. Despite a few attempts by ecological 
and forestry organizations to understand the reason for the pine mortality, little is known 
on the mechanism of decline of planted pines in Azerbaijan. Collections were made in 
three different pine stands (near to Shamachi Distict and in Baku) where pine trees 
were showing severely symptoms of decline and trees were attacked by bark beetles. 
Samples were collected from various parts of trees such as roots, stemwood and cones. 
Beetles were excavated from galleries in the inner bark.  
In total, 195 isolates were collected during the expeditions in 2009 and 2010. Fungal 
isolates included 41 from cones, 46 from roots, 66 from stemwood, and 42 from bark 
beetles or their galleries. Fungal specimens were characterised based on morphology 
and rDNA (ITS1/5.8S/ITS2) sequences. Orthotomicus erosus (Wollaston) and Hylurgus 
ligniperda (Fabricius) were the identified bark beetles. Ophiostoma ips, Phomopsis 
columnaris D.F.Farr. & Castl., Caprinellus radians (Desm.) Vilgalys, Phialemonium 
curvatum W.Gams & W.B.Cooke and Ascomycota sp. were identified from stemwood 
samples. Root samples were identified as O. piceae (Münch) Syd & Syd, O. 
nigrocarpum (R.W.Davidson) de Hood, a fungus with an ITS rDNA sequence near 
Ophiostoma  rectangulosporium  Othaka, Masuya & Yamaoka (C2784), Paecilomyces 
liliacinus (Thom) Samson, Cytospora chrysosperma (Pers.) Fr., and a fungus close to 
the Sydowia polyspora (Bref. & Tavel) F.Müll. were identified from root samples. 
Samples from cones were identified as Diplodia pinea  (Desmaz.) J. Kickx, Apiospora 
montagnei Sacc., and Epicoccum nigrum Link.  
Each of these species of fungi and beetles are new reports for Azerbaijan. Orthomicus 
erosus and Hylurgus ligniperda are native to Central and southern Europe and 
Mediterranean countries, but they have been introduced to other parts of the world, and 
it is not clear if they are native to Azerbaijan. Ophiostoma ips appears to be the most 
important Ophiostoma species associated with these beetles in Azerbaijan. 
 
 
 

Talk S19 
 

Genome evolution and allopolyploid speciation: 
Insights from Spartina (Poaceae)  

 
Ainouche, M.L. 
 
University of Rennes 1, UMR CNRS 6553 Ecobio (France), Bât. 14A, Campus 
Scientifique de Beaulieu, 35 042 Rennes Cedex France 
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malika.ainouche@univ-rennes1.fr 
 

Polyploidy affected widely and recurrently the history of all Angiosperm lineages where 
it contributed to species diversification, increased biological complexity and evolutionary 
novelties. As a result, all currently living species exhibit more or less recent, 
superimposed  traces of genome duplication that are now under the focus of intensive 
research activity. Elucidation of the evolutionary processes accompanying polyploid 
genome evolution is critical to the understanding of species history and phylogenetic 
relationships as well as adaptive processes involved in species ecology, expansion and 
distribution. The recent development of high-throughput molecular methods (e.g. 
microarrays) and Next-Generation Sequencing approaches have opened new avenues 
to explore genome and/or transcriptome evolution in non-model species. Results will be 
presented on the Spartina genus (Poaceae) that we use as a model system to explore 
the consequences of recent and recurrent hybridisation and polyploidy that resulted in 
invasive allopolyploid salt-marsh. 

 
 

Poster I-81 
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The genus Acantholimon Boiss. was first described by E. Boissier (1846) and later in his 
Flora Orientalis  in which  he recognized 74 species  in the area. Recent estimates 
suggest that the genus comprises about 200 species worldwide and its main centre of 
diversity lies in the Irano-Turanian Phytogeographical Region. 
The genus Acantholimon Boiss. (Plumbaginaceae) growing in Turkey was revised in 
Davis’ Flora of Turkey and The East Aegean Islands (Vol. 7) and 25 species in addition 
to 2 imperfectly known and 9 doubtfully record were reported. 
For a three year period between 2000-2003 we have focused on a new  revision of the 
genus Acantholimon and recognized 67 taxa including 52 species in Turkey. 43 of the 
taxa were found to be endemic. In 2009, we discovered another additional endemic 
species. According to our results it seems that Turkey is one of the main gene centres 
for Acantholimon. 
In this poster presentation we have described distinctive morphological characters such 
as habit, leaves, inflorescences, scape, spikelet, bracts, calyx and corolla, and 
discussed importance of these characters in the taxonomy of the genus Acantholimon.  
  
Keywords: Acantholimon, Morphology, Taxonomy, Turkey 
 
*This project was supported by Scientific and Technical Research Council of Turkey. 

 
 

Poster I-02 
 



36 
 

Taxonomic status of Rhinopoma microphyllum (Brunnich, 1782)                
(Chiroptera: Rhinopomatidae) in Iran 
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Rhinopoma microphyllum is one of the six mouse-tailed bats (Rhinopomatidae) are 
found in the arid and semi-arid regions of the Old World, covering about 12,000 km, 
from Sumatra and India in the east, the Middle East, and southern Asia, throughout 
Arabia, to north-western Africa. Rhinopoma microphyllum is considered to be a polytypic 
species, four to six subspecies (R. m. microphyllum, R. m. sumatrae, R. m. kinneari, R. 
m. tropicalis, R. m. harrisoni and R. m. asirensis) are identified in entire distribution 
range of this species. The taxonomic status of R. microphyllum species in Iran is not so 
clear, as different researcher groups have reported only one or two subspecies. Using 
morphologic, morphometric and molecular markers, in current study the taxonomy and 
geographic distribution of Rhinopoma microphyllum from Iran are reviewed and 
numerous new localities are reported. Analyses of biometric data don’t reveal any 
differences between populations. A multivariate analysis based on cranial and dental 
characteristics reveals that different populations of this species are conspicuously 
similar. Moreover, we present a study of the genetic variability of this species using 567 
bp of the mitochondrial control region from several localities of Iran and from over most 
of the species range. Based on the control region sequences, we found high gene 
diversity at Iranian populations, although there were not any significant differences 
between various colonies. Nucleotide diversity values (π) varied from 0.0021 to 0.0045, 
showing a close relationship among the haplotypes. The average number of nucleotide 
differences between R. m. microphyllum and R. m. harrisoni was 2.079 and the average 
number of nucleotide substitutions per site (JC) was 0.004. The statistical parsimony 
network analyses also showed no clear differentiation between the haplotypes in Iranian 
samples. Our results support the division suggested by Van Cakenberghe and De Vree 
(1994) indicating that all Iranian specimens belong to one subspecies. We recommend 
that R. micro-phyllum is not including two subspecies in Iran which can be found as 
sym-patry at their distribution range, then R. m. microphyllum and R. m. harrisoni be 
synonymized as the same subspecies, with the name R. m. harrisoni (Schlitter and 
DeBlase in 1974), because molecular data indicates that Iranian samples differ from 
Levant and Moroccan samples (R. m. microphyllum). 
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Achillea L. belongs to the tribe Anthemideae of the Asteraceae family and comprises 
approximately 130 species distributed mainly in Eurasia, North Africa with a few species 
also in North America and the Sourthern Hemisphere. Karyological studies have been 
largely used for solving of taxanomic problems of the genus. In this study, karyology of 
A. cappadocica Hausskn.& Bornm. which is endemic to Turkey, A. falcata L., A. 
millefolium subsp. millefolium L. are provided. Chromosome numbers of taxa are as 
follows: A. cappadocica 2n = 4x = 36, A. falcata 2n = 2x = 18 and A. millefolium subsp. 
millefolium 2n = 7x - 8x = 67. Chromosome morphology of the taxa consist of median 
and submedian centromered chromosomes.  Several systematic and evolutionary 
aspects of these taxa are discussed in the light of the cytogenetic data. 
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The pollen morphology of nine taxa of the genus Calamintha Miller has been examined 
with light microscope (LM) and scanning electron microscopy (SEM) and a description 
of each taxon has been given. Calamintha pollen is stephanocolpate (hexacolpate) and 
shares similar pollen morpholoical features with subfamily Nepetoidea (tribe Mentheae 
subtribe Nepetinae) pollen. The dimension for the polar length ranges between 38–
53μm, equatorial width 30–39μm. The pollen shape is mostly oval, prolate and 
subcircular. The length of colpus ranges, expressed as a percentage of the total pollen 
length ranges from 53-69%. The obtained quantitative pollen data were also subjected 
to cluster analysis. The exine sculptring is foveolate comprising a primary network of 
smooth to coarse, thick tectal muri surrounding lumina. The quantitative pollen features 
and exine ornemantations seem to functional to seperate the taxa in the genus 
especially between the species. The results were also compared with the published 
pollen data in the Family Lamiaceae to discuss its phyloenetic relatioships between the 
closely related genera.  
Keywords: Calamintha, Pollen morphology, Light microscope, SEM (scanning electron microscope), 
Turkey 
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Anatomy gives very rich information about bioecology, evolution, habitat of plants as 
well as imagination of internal structure. Structural elements also help to differentiate 
morphologically very closer taxonomical units when systematical traits are not enough 
for that. That’s why anatomical research parallel with taxonomical research gives much 
more comprehensive data about any individual or taxonomical unit.  
Above mentioned aspects has been the main trends of our research which was related 
two species of Festuca L. genus. We have researched F.pratensis and F.rupicola in 
anatomical and taxonomical aspects. Especially interesting points identified in transport 
systems, secondary wall formation of tubes, relationship between mechanical tissue 
and transport bundles, parenchyma. It was found special structural traits which gives 
grasses biological tolerance against environmental stress factors. It can be stated that 
size and location of motor cells which is very typical character of these grasses, also the 
structure of mezophyll, the level of development of parenchyma are related with the 
environmental factors as well as physiological. 
Further detailed researches in cross and longitudinal sections of vegetative organs 
would allow to understand biophysical and physiological process. 
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The Balkan Peninsula is regarded as the major refugium in Europe during the ice ages. 
Nevertheless, little is known regarding more specific refugial areas within the Balkan 
Pensinsula. We have investigated three groups of related species from the plant genus 
Veronica (speedwell) on the Balkan Peninsula. One group, Veronica saturejoides, V. 
thessalica, V. erinoides), comprised alpine species.  The second group includes plants 
from open forests (V. chamadrys, V. vindobonensis and related species). The last group 
occurs on dry meadows (V. spicata, V. barrelieri, V. orchidea). Our group-specific 
hypotheses were that alpine species were formerly widespread throughout the Balkan 
Peninsula, forest species were restricted to small refugia and grassland species were 
restricted to the northeast of the Peninsula and only afterwards became more 
widespread. These hypotheses were only partly confirmed. The species of the alpine 
group were possibly more widespread in the south of the Peninsula but seem to have 
migrated to the northern mountain regions of the Peninsula only much more recently. 
Veronica chamaedrys does indeed seem to have been restricted to previously 
suggested forest refugia on the Balkan Peninsula but exhibited a surprisingly large 
amount of genetic variation in the north of the Peninsula. More importantly, the doubling 
of chromosome sets apparently occurred repeatedly and within populations rather than 
by hybridization of distinct populations. Grassland species of the Veronica spicata 
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complex could not be inferred to have survived in the south of the Peninsula but refugia 
most likely occurred in the northwest, north and northeast. From these refugia, the 
species dispersed into various parts of the Peninsula and hybridizing in various ways 
with plants from other refugia now forming a morphological variable species of different 
forms. 
The results provide important insights to understand the history of vegetation on the 
Balkan Peninsula and establish interesting models to study hybridization in natural plant 
populations.  
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Caricaceae is a small family (c. 35 species, 6 genera) with two species in Africa (C. 
parviflora in West Africa, C. solmsii in East Africa) and the remainder in the New World. 
It is sister to the small African family Moringaceae. In the Neotropics, the family has 
radiated into diverse biomes, such as Mexican tropical dry forests, rocky outcrops in 
Chile, and wet forests in the Amazon basin and Atlantic forest. The three organellar 
genomes of Carica papaya have been completely sequenced. We are presenting the 
first complete phylogeny of the family, revealing the closest relatives of papaya, based 
on 3200 bp of chloroplast DNA. A nuclear data set is still incomplete. Carica papaya is 
part of a Mexican clade of four species, Jarilla chocola, J. heterophylla, J. caudata, and 
Horovitzia cnidoscoloides. This has implications for the evolution of the soft wood of 
Carica papaya because Jarilla species are small herbs that sprout aerial stems from an 
underground perennial tuber during the rainy season, while Horovitzia is a small tree but 
lacks secondary growth. Most other Caricaceae are trees, except for Vasconcellea 
monoica, a small shrub, and Vasconcellea horovitziana, a liana. Molecular clock dating 
places the divergence of the African clade from the Neotropical clade in the Eocene and 
the split between the Mexican papaya clade and the remaining Neotropical species in 
the Early Oligocene (30 ± 5 Myr). These results imply two long dispersal events in the 
family, one across the Atlantic and one between Mexico and South America, and also 
make it plausible that papaya was domesticated in the Mayan lowlands.  
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The Spathelioideae are a group of eight genera and about 30 species that have been 
placed together based on molecular phylogenetic studies. Only three of the genera 
were part of the Rutaceae in older classifications based on gross morphology and the 
Spathelioideae, in their current circumscription, are extremely diverse in terms of 
morphology. 
Our molecular phylogenetic studies on five chloroplast markers (rbcL, atpB, trnL-trnF, 
rps16, psbA-trnH) show that the Spathelioideae are the sister clade to the Rutaceae s.s. 
and we found anatomical/morphological characters that support their placement in 
Rutaceae (glandular dots in leaves, specialised cells in the seed coat) and their fusion 
into one subfamily (oil cells in leaves, haplostemonous flowers, appendaged staminal 
filaments). 
The Spathelioideae consist of two subclades of which one is strictly neotropical, 
whereas the other shows a palaeotropical distribution (tropical Asia, Africa, and 
Madagascar) with one genus occurring in the Mediterranean and the Canary Islands. 
According to our molecular dating analysis, based on well identified and dated fossils of 
Clausena Burm. f. (Rutaceae) and Ailanthus Desf. (Simaroubaceae), the splitting of the 
two lineages probably occurred in the Eocene and dispersal via the North Atlantic land 
bridge might have taken place. Further dispersal movements in the subfamily involve 
movements from mainland South America to the Caribbean (Spathelia), from Africa to 
Madagascar (Cedrelopsis), and from Asia back to Africa (Harrisonia). 
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The restricted distribution of Komodo monitor on five islands in southern Wallacea is an 
interesting fact in the biogeography of Varanus. Current population size is about 2,300 
individuals. We infer population genetic structure using phylogeographic methods to 
help indentifying areas of conservation priority. Eleven haplotypes were observed in our 
data set of >300 individuals sampled from the Lesser Sunda Islands, Indonesia. We 
conducted phylogenetic analyses of mitochondrial DNA Control Region I sequences to 
evaluate relationships among haplotypes and tested haplotype distribution over 
geography for population structure. Results showed a population structure of three 
regions (i.e. Western, Central, and Eastern). Most haplotypes observed in each region 
were not shared with another region, while one haplotype was shared between adjacent 
regions. Western and Central haplotypes were more closely related, whereas Eastern 
haplotypes were the most divergent. We found that genetic diversity of larger island 
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populations were larger than that of smaller islands. We propose three separate areas 
of conservation management that correspond to the population subdivision.  
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There was an evolutionary phenomenon that is the size of many mammal species tends 
to decrease during the quaternary on all continents. But, we have not yet known clearly 
what the cause was. Some authorities hold that the size reduction was to be correlated 
with the warming up of the climate since the Pleistocene (e.g., Hooijer 1950). The 
others said that it is caused by the decreasing of selective forces over a generation in 
the past (e.g., Brace et.al. 1987). In the present paper, we would like to present the 
decreasing of molar size over time happened in the Early-Middle Pleistocene Javanese 
Homo erectus and the Middle-Late Holocene Javanese Homo sapiens. 
The Early-Middle Pleistocene Javanese Homo erectus consists of two groups namely 
Grenzbank/Sangiran (G/S) and Bapang above Grenzbank (Bapang AG) assemblages 
which the former is older than the later in the context of stratigraphy. We saw that there 
is a secular molar size reduction in Javanese Homo erectus from G/S to Bapang AG 
assemblages. We assume that it due to the paleo-climate change between 1.0 and 0.7 
Ma. The climate at 1.0 Ma is supposed to be warmer than at 0.7 Ma. 
The decreasing of molar size over the time was also seen in the Javanese Homo 
sapiens from Middle to Late Holocene during circa 3500 years. We assume that there 
are two possibly causes responsible to this phenomenon namely it might be correlated 
to the climatic change or to the subsistent change. 
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Current estimates suggest that > 800 genera of plants have accumulated in the páramo, 
puna and southern andean steppe as of the time these high elevation habitats emerged 
along the entire length of the South American Andes. Accumulating molecular 
phylogenies available for many of these genera open the door to a better understanding 
of the origin, number of independent lineages, breeding system trends, and PD in one 
of the world´s richest high elevation floras of around 6700 species. A number of studies 
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have documented dispersal from the Northern hemisphere, while others have revealed 
outstanding speciation rates in the high elevation habitat. Several high Andean genera 
are nested within clades of other genera, and consequently, eventually will require 
taxonomic reassignment, if not already completed. Of particular interest are a number of 
monotypic genera found in the high Andes. While some appear to be lingering older 
lineages, many are nested in other recognized genera. With respect to breeding 
systems, cases of the evolution of sexual dimorphism and late autonomous selfing in 
the high elevation habitat have been documented. It is hypothesized that the tendency 
for many genera to be nested in other lineages is a reflection of rapid morphological 
differentiation in the high elevation habitat, a tendency possibly also underlying 
outstanding speciation rates in some high Andean plant genera. However, more work is 
needed to determine whether the submergence rate in the high South American Andes 
flora is greater than in lowland habitats.  
Funding: ICM-P05-002; PFB-23, Fondecyt 1085013  
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At 1967 by acad. E. Kreps it was shown that biochemical composition of lipid 
membranes in nervous tissues of vertebrates is undergone insignificant changes during 
the hundreds millions years of evolution. Till that time numerous data on the lipid 
qualitative composition in vertebrate animals indicate that this component has been 
conserved in the course of phylogenetic adaptation of animals. However, it can be 
assumed that the processes related to the membrane bilayer (BLM) state (its 
microviscosity, thickness, permeability) underwent certain changes as the structural 
organization of vertebrates was becoming more complicated. 
We isolated lipid fractions from the brain, heart, liver and muscle of vertebrates: crucian 
carp (Carassius carassius), marsh frog (Rana ridibunda), caucasian agama (Stellio 
caucasicus), and white rats by the method of Keits. Model membranes were formed 
from the total lipid fraction on a teflon aperture by the method of Muller. The electrical 
parameters of the BLMs were determined on an electrometric device equipped with a 
Keithley 301 differential feedback amplifier (USA) in a voltage-fixation mode. The 
potential of membrane rupture recorded in the experiments in shielded camera was 
taken as the threshold value of the voltage applied; 0.1 M KCl, NaCl, LiCl, CaCl2 served 
as ionic media. 
Penetration of bilayers from lipids of nervous tissue decrease in row of poikilotherm 
vertebrates and increase at mammals. Reverse conformity to natural low was observed 
for bilayer membrane'’ stability”: electrical breakdown increase in row fishes–
amphibians–reptiles and decrease in membranes from lipids of mammals. In most 
cases bilayer’s penetration higher for K+- ions, than for Na+ and Li+. It is noteworthy that 
the tendencies in the changes in the BLM electrical parameter correlate with the results 
of the studies on free-radical lipid peroxidation in the biological materials analyzed as 
well as with data on changes of cholesterol level and the polyunsaturation index in 
course of evolution of vertebrates. Thus, the comparison of the parameters of the state 
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of lipid-containing structures allowed us to assume that the electrical conductance and 
ionic permeability of the membranes are related to the degree of the phylogenetic 
organization of the studied organisms.  
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Invasion of exotic species is among the most important global-scale problem 
experienced by natural ecosystem. Alien plants are widespread throughout the world, in 
agriculture, forest and natural areas. Alien species usually have much greater potential 
for invasion than the indigenous plants as they might be more effective competitors and 
experience relatively little pressure from natural predators compared to those which 
have evolved in their native land. 
The majority of invaders pose threats to the invading ecosystem by virtue of their 
aggressive qualities, which can include superior growth by effectively competing for 
resource, efficient dispersal, and rapid establishment. 
Lantana weed (Lantana camara L.), is an invasive plant species considered to be 
among the worlds 10 worst weeds. Lantana occurs in diverse habitats and on a variety 
of soil types, and its spread is encouraged by animal’s activities and by human 
disturbance, such as cultivation, road construction, and change  in fire regimes. This 
weed is spreading in Pakistan with an alarming rate thus posing serious threats to our 
natural biodiversity. 
 
Key words; Lantana weed, efficient dispersal, soil types 
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The genus Rorippa Scop. is a member of the Brassicaceae family, includes 338 genera 
worldwide and 92 of them growing wild in Turkey. In Turkey, Rorippa is represented by 7 
species, one of these endemic (R. aurea) and the other was hybrid (R. x 
armoraciodies). In this presentation, key points for descriptions, geographical 
distributions, threat categories, habitat destructions, and taxonomical status of the taxa 
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belonging to Turkish Rorippa species were considered. Also, ecological variations which 
led to incorrectly diagnosed and published new species by the recently changing 
aquatic environment in the genus Rorippa in Turkey were evaluated. Furthermore, 
uncertainty of whether the hybrid Rorippa species may exist in Turkey, the borderline 
case of Turkish Rorippa species, was unraveled and the distribution of invasive hybrid 
taxa R. x armoraciodes (R. sylvestris x R. austriaca) in East Anatolia was discussed. In 
addition, chromosome counts of some Turkish taxa were presented.  
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This research has been carried out within the scope of the project called “Flora of the 
district between Yalıhüyük - Ahırlı (Konya-TURKEY)”. In consequence of an 
examination of 300 plant specimens which were collected from this district in 2006-
2009, nearly 40 endemic flowering plant taxa were determined. Some of these taxa are 
as follows: Centaurea isaurica Hub.-Mor., Wiedemannia orientalis Fisch. & C.A.Mey., 
Scutellaria salviifolia Bent., Muscari bourgaei Baker., Stachys cretica L. subsp. anatolica 
Rech. fîl., Hypericum neurocalycinum Boiss. & Heldr., Minuartia anatolica (Boiss.) 
Woron. var. arachnoidea McNeill., Hyacinthella lazulina K.M.Perss. & Jim.Perss., Ajuga 
bombycina Boiss., Sideritis libanotica Labill. subsp. linearis (Bent.) Bornm., Aubrieta 
canescens (Boiss.) Bornm. subsp. canescens, Aubrieta canescens (Boiss.) Bornm., 
subsp. cilicica (Boiss.) Cullen., Paronychia argyroloba Stapf.   
Threat categories of the taxa were evaluated according to evidences, obtained in the 
field, and IUCN 2001.  Furthermore, threat categories of the endemic plants which 
determined in the research area were also pointed out. Among these, 1 taxon is in the 
critically endangered (CR) category, 3 taxa are in the endangered (EN) category, 7 taxa 
are in the vulnerable (VU) category, and 14 taxa are in the near threatened (NT) 
category. As a result of this research, photographs and the data concerning general 
features of about 25 endemic taxa, inhabiting in the research area, were given. 
Keywords: Endemic, Flora, Konya, Bozkır, Turkey 
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The genus Macaranga Thou. consists of about 260 dioecious shrub and tree species 
distributed from tropical West Africa to some Pacific islands in the east. Within the 
Southeast Asian sections of the genus a wide variety of ant-plant mutualisms exist 
ranging from the attraction of opportunistic ants to obligate myrmecophytism. Obligate 
myrmecophytes develop only if colonized by their ants and ant colonies depend on the 
availability of host plants. Myrmecophytes should be poor colonizers, as they always 
have to co-disperse with their ants. Therefore, we expect to find a higher geographic 
differentiation of populations in myrmecophytes in comparison to non-myrmecophytes, 
which do not rely on specific ants to mature. 
To investigate the influence of the trait myrmecophytism on population structure we 
conducted phylogeographic analyses in Borneo using chloroplast DNA sequences and 
nuclear microsatellite repeat sizes in two Macaranga species. Both species are pioneer 
trees, flowering throughout the year. Macaranga winkleri is an obligate myrmecophytic 
species restricted to Borneo, while M. tanarius is a non-myrmecophyte widespread in 
Indomalaya. 
The results show clear differences in population structure between the myrmecophytic 
and the non-myrmecophytic species. In the obligate myrmecophyte M. winkleri high 
geographic differentiation was detected, indicating restricted geneflow, which might be 
due to the myrmcecophytic trait. Furthermore a clear differentiation between populations 
in the western and eastern parts of Borneo was detected. On the same geographic 
scale very low genetic variation and, thus, no geographic differentiation in the non-
myrmecophytic species M. tanarius could be detected. This indicates a high level of 
ongoing geneflow or a very recent and fast spread of the species in this area.  
 
 

Talk S43 
 

Gene movement and the evolution of sex chromosome composition  
in stalk-eyed flies 

 
Baker, R. & Wilkinson, G. 
 
American Museum of Natural History, Central Park West at 79th St, New York, NY 10024 
USA 
rbaker@amnh.org 
 
Chromosomal location has a significant effect on the evolutionary dynamics of genes 
involved in sexual dimorphism, impacting both the pattern of sex-specific gene 
expression and the rate of duplication and protein evolution for these genes. For nearly 
all non-model organisms, however, knowledge of chromosomal gene content is minimal 
and difficult to obtain on a genomic scale. We utilized Comparative Genomic 
Hybridization (CGH), using probes designed from EST sequence, to identify genes 
located on the X chromosome of four species in the stalk-eyed fly genus Teleopsis. 
Analysis of female-to-male hybridization intensities from the CGH microarrays for over 
3400 genes reveals a strongly bimodal distribution that clearly differentiates autosomal 
from X-linked genes for all four species. Genotyping of 33 and linkage mapping of 28 of 
these genes in T. dalmanni indicate the CGH results correctly identified chromosomal 
location in all cases. Syntenic comparison with Drosophila indicates that 90% of the X-
linked genes in Teleopsis are homologous to genes located on chromosome 2L in D. 
melanogaster, suggesting the formation of a nearly complete neo-X chromosome in the 
dipteran lineage leading to Teleopsis. Analysis of gene movement between the 
autosomes and the X-chromosome indicates that gene movement is significantly 
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associated with 1) the pattern of gene duplication, 2) sex-specific gene expression and 
3) the evolution of eyespan sexual dimorphism. Genes located on the neo-X 
chromosome are significantly more likely to undergo duplication than genes on other 
chromosomes. Similar to patterns in Drosophila, genes that have moved off of the X-
chromosome have disproportionately male-biased gene expression, whereas those that 
have moved off of an autosome tend to be female-biased. Contrary to expectations, 
however, within Teleopsis gene movement off of the X-chromosome is concentrated in 
lineages that are monomorphic with respect to eyespan. 
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Morphology of pectoral fin ray of Persian sturgeon (Acipenser persicus), Russian 
sturgeon (Acipenser gueldenstaedtii) and Stellate sturgeon (Acipenser stellatus) from 
Iranian waters of the Caspian Sea were examined in order to distinguish these species. 
Principle Components Analysis (PCA), Multivariate analyses of variance (MANOVA) and 
cluster analyses were used to investigate relationships among  morphometric variables 
(total bone length, standard bone length, total bone weight, standard bone weight, 
diameter 1, diameter 3, median height, maximum height, angle A and angle B). The first 
and the second principal component (PC1 and PC 2 ) of all observations accounted for 
64.188% and 14.331% of total variation respectively .PC1 appeared to describe density. 
PC2 was dominated by the variable A angle which is an angle between distal fin ray and 
the horizon line. 
Similarity three sturgeon species represented by specimens by pectoral fin ray indices 
as revealed by cluster analysis. Closely related species (Acipenser gueldenstaedtii and 
Acipenser persicus) grouped together suggesting a possible phylogenetic basis for 
Species.  
The results showed that the combined use of pectoral fin ray bone length, weight and 
diameters could be implied to recognize three sturgeon species. 
 
Keywords: Morphology; Pectoral fin bone; Ecotypes; Sturgeon fish-Caspian Sea 

 
 

Poster I-82 
 

Differential diagnosis within the genus Agathis Salisb. 
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The genus Agathis SALISB. (Araucariaceae) contains 21 taxa (Farjon 2001) which are 
mainly distributed in Malesia up to the South West Pacific. Up to date, vegetative 
material of all species is difficult to identify. In most instances, older keys are based 
upon characters of male cones and upon size and shape of the adult leaves. 
Furthermore, these keys usually cover the taxa of specific geographical regions such as 
New Caledonia (DE LAUBENFELS 1972) and Malesia (DE LAUBENFELS 1988). Since leaf 
macromorphology, shapes and sizes are highly variable even within a taxon, they are 
not adequate characters for species identification. The male and female cones, on the 
other hand, are useful for the identification of species, but they are very often not 
available. On that account, this study focuses on leaf anatomy. Therefore, anatomical 
structures valuable for idenfication matters of 46 accessions were analysed and 
documented with several microscopic techniques (light microscopy, scanning electron 
microscopy and flourescence microscopy). Characters valuable for identification are the 
size and distribution of resin canals, the stomatal distribution, the structure of stomatal 
plugs, the palisade parenchyma and the hypodermal structure. These characters were 
used to develop a dichotomous and an interactive key for all taxa of the genus Agathis 
SALISB., the first ones which are based primarily on anatomic attributes of the leaves. 
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Represented by approximately 85 species, Hemidactylus is one of the most diverse and 
widely distributed genera of reptiles in the world. These species are found in and around 
human habitations and therefore are known to be commensal with humans. They are 
found in a range of ecological conditions from wet tropical forest to arid deserts and are 
distributed throughout the tropical Asia, Africa, and the New World. These geckos are 
mainly nocturnal and arboreal. Since most of the morphological features of 
Hemidactylus are quite plastic, the identification of species is done by the combination 
of discrete and meristic characters. With such a wide distribution and phenotypic 
plasticity, they are considered to be excellent models for biogeographic, ecological and 
evolutionary studies. Of the 85 species of Hemidactylus known, eight species cover 
90% of the total geographical area encompassed by the genus. The remaining 77 
species of Hemidactylus have relatively small distributions, confined mainly to southern 
Asia and Africa. 
In the Indian subcontinent, this genus is represented by 28 species out of which at least 
13 are endemic to this region. Although, Carranza and Arnold (2006) and Bauer et al. 
(2008) have established patterns of relationships among several major groups within the 
genus, their study did not include even half of the total estimated diversity of the genus 
within Indian subcontinent.  
The present study focuses on resolving the phylogeny of Hemidactylus geckos of India 
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using mitochondrial (cyt b and 12S rRNA) and nuclear DNA (RAG-1 and PDC) markers 
sequenced from multiple individuals of widely distributed as well as endemic congeners 
of India.  
Results indicate that a majority of the species distributed in India form a distinct clade 
whose members are largely confined to the Indian subcontinent thus representing a 
unique Indian radiation. The remaining Hemidactylus geckos of India belong to two 
other geographical clades representing the Southeast Asian and West-Asian arid zone 
species. Additionally, the three widely distributed, commensal species (H. brookii, H. 
frenatus and H. flaviviridis) are nested within the Indian radiation suggesting their Indian 
origin. Dispersal-vicariance analysis also supports their Indian origin and subsequent 
dispersal out-of-India into West-Asian arid zone and Southeast Asia. Thus, Indian 
subcontinent has served as an important arena for diversification amongst the 
Hemidactylus geckos and in the evolution and spread of its commensal geckos. 
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Hemidactylus anamallensis, before its synonimisation with Hemidactylus was assigned 
to a monotypic genus ‘Dravidogecko’ on the basis of taxonomic characters, in the 
subfamily Gekkoninae. Bauer and Russel (1995) synonimised Dravidogecko with 
Hemidactylus renaming it as Hemidactylus anamallensis suggesting that it could be a 
primitive Hemidactyl. 
Recent molecular work (Bansal and Karanth, 2010) showed that H.anamallensis was 
basal to all the Hemidactylus suggesting that ‘H.anamallensis’ was genetically very 
distinct from other Hemidactylus. Since their study did not include the genera closely 
allied to Hemidactylus, they could not undertake a robust evaluation of the phylogenetic 
position of H.anamallensis w.r.t. the Hemidactylus. The current study is an attempt to 
bridge this gap.  
The objective of this study was to investigate the phylogenetic position of 
H.anamallensis within the geckkonid radiation. To this end, several nuclear and 
mitochondrial markers were sequenced from H.anamallensis for undertaking multiple 
phylogenetic analyses. Also, the sequence of a nuclear gene C-mos was checked for 
the presence of insertions or deletions unique to Hemidactylus or H.anamallensis. C-
mos, is a single-copy proto-oncogene without any introns and repetitive elements. It 
encodes the protein serine/threonine kinase, a regulator of meiotic maturation in germ 
cells. Insertions and deletions in C-mos have been reported to be uncommon and 
hence mark important phylogenetically informative characters. 
Our results show that while H.anamallensis is basal to Hemidactylus group with a strong 
bootstrap in nuclear dataset, it is basal to a big clade consisting Hemidactylus and other 
genera (Cyrtodactylus and Geckoella) with a poor bootstrap in mitochondrial dataset. 
Also, Hemidactylus has a 9 bp insertion unique to its radiation in the gene C-mos. This 
insertion is not seen in H.anamallensis, in the gene C-mos.  
Based on the molecular evidences presented here, we further suggest that 
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Dravidogecko (the previous genera in which Hemidactylus anamallensis was placed) 
should be considered for resurrection.  
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Exploratory projects and the dynamics of biology 
 
Barberousse, A. & Sarah Samadi, S. 
 
CNRS, UMR 8590, IHPST, 13 Rue du Four, 75006 Paris, France 
anouk.barberousse@ens.fr 
 
The aim of the paper is to compare two recent exploratory projects, the Human Genome 
Project (HGP) and the Barcoding of Life project, in order to assess their 
methodology.  In the context of biology entering in the "big science" era, and using more 
and more computer-based methods of data production, biologists had to enlarge the set 
of traditional scientific methods. We shall show that contrary to what Popper suggested, 
the development of biology is not exclusively driven by theory or hypothesis testing. 
However, acknowledging that the development of biology does not strictly follow 
Popper's prescriptions about hypothesis invention and refutation does not provide one 
with the conceptual tools enabling to undertand how the knowledge coming from 
exploratory projects is warranted. Data alone are not sufficient to produce genuine 
scientific knowledge; they need to be complemented with hypotheses and theories. How 
do data issued within the HGP and Barcoding of Life project interact with already 
available theories, like molecular genetics or the theory of evolution? 
Another aspect of the emergence of computer-based methods of massive data 
production in the framework of exploratory research programmes is  whether they are 
part of normal science. Some philosophers of science have suggested that exploratory 
experiments, especially in physics, are conducted when the development of a theory 
encounters a crisis, or when the theory seems to have reached a dead-end. It does not 
seem that the relevant biological disciplines (molecular genetics and systematics) are 
subjected to any crisis, though. How are we to understand the way biology is developing 
since the last three decades? 
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There are 33 species of genus Rosa registered in Georgia, which are distributed in 6 
sections and several  subsections. As the most diverse of them appears Section 
Caninae DC. with 24 species, where 14 species represent endemics of Georgia (R. 
ermanica, R. marshalliana) and Caucasus (R. didoensis, R. tushetica, R. galushkoi, R.  
teberdensis). 
On the basis of the morphological-geographical analysis of separate species, the 
variability of petal colour, pseudo-fruit form and colour and colour of the barks of the 
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branches are studied. According to received data, identification keys of species of 
genus Rosa is given based on following main characters: 
 the colour of petals; 
 the colour, form and structure of pseudo-fruits; 
 the colour of the barks of  the branches. 

The obtained data are integrated with following macromorphological characters and  the 
species area: 
 the form of pricles on the branches and character of their arrangement; 
 the sepal arrangement on pseudo-fruits and their structure; 
 the type of bristles of sapal leaves, sepal and pedicel leaflets. 

The above mentioned characters represent the stabile identification key during the 
study of the morphological-geographical peculiarities of the species. 
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Accurate knowledge of the identity of plants underpins the success of agricultural 
development and biodiversity sustainable management and conservation. 
Unfortunately, such data are often hardly available for professional stakeholders, as well 
as for teachers, scientists and citizens. Furthermore, these informations are often 
incomplete for ecosystems with the highest plant diversity, i.e. Mediterranean and 
tropical regions. It is thus of the utmost importance to speed up the accumulation of 
basic data on plants, while simultaneously providing an easy and efficient access to this 
knowledge to users. 
The Pl@ntNet project will contribute to this objective by providing, within a coherent 
platform, free, open-source, easy-access software tools and methods for plant 
identification. It will involve citizen science, as a powerful means to enrich databases 
with information on plant description. These tools, partly based on well established, or 
prototype software, will be proposed for individual or collaborative use, to all potential 
users. The plant identification systems will include not only existing, interactive 
morphological recognition systems, but also more experimental, yet potentially powerful 
content-based image retrieval methods. Preliminary evaluations have been done on 
species identification by wood anatomy, and leaves morphology. 
 
Pl@ntNet is the first flagship project of Agropolis foundation. 
Keyword: Biodiversity informatics, Taxonomic database, Identification tool, Citizen Science 
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The role of natural history collections is three-fold: the gathering of information, the 
identification of such information, and the establishment of information comparisons. To 
accomplish this role a research project, financed by the Portuguese Foundation for 
Science and Technology (Project “ARCA”-PTDC/BIA-QOR/71492/2006), aimed to 
uncover the Portuguese zoological collections heritage by converting the existing data 
into the digital and molecular era. Among the specific goals of the project, we focus on 
the recovery of information from African fauna based on museum specimens. Here we 
present data extracted from 3000 mammals and 6000 bird’s specimens from Angola, 
Mozambique, Cape Verde, Sao Tome Principe and Guinea Bissau. These specimens 
were collected from 1920 to 1970, and 145 species of mammals and 820 species of 
birds are represented. A close look will be given to data from Mozambique, which is 
composed by 500 mammals and 1600 bird’s records representing 85 and 280 species 
respectively. This dataset will be presented as a case study of inventorying biodiversity 
through natural history collections. The proposed pipeline contains i) capture and 
update of specimen’s label information; ii) database; iii) georeference; iv) data analyses 
of past distribution and present land occupation; and v) data dissemination. The major 
constrains and implemented solutions will be focus through the pipeline. With the 
present work we aim to achieve, an often neglected, but increasingly desirable goal: the 
organized partake of biodiversity information from natural history collection with both the 
general public and the scientific community. 
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Saltational evolution reflects a genetic modification that is expressed as a profound 
phenotypic change across a single generation and results in a potentially independent 
evolutionary lineage, termed a prospecies (or ‘hopeful monster’ sensu Richard 
Goldschmidt). Thus, saltation contrasts strongly with the gradualistic paradigm 
promoted by hard-core neodarwinians, which requires imperceptibly slow 
accumulation and selection-mediated spread through populations of many mutations 
of small effect, eventually permitting reproductive isolation and thus speciation. These 
two highly contrasting evolutionary modes are complementary rather than conflicting. 
Directional selection allows a lineage to steadily climb an adaptive peak, but a single 
saltational jump is needed to allow a lineage to cross an adaptive trough. Thus, an 
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evolutionary triumph occasionally emerges from an apparent genetic disaster. At its 
time of origin, the prospecies (which is in most cases sympatric with its ancestor(s)) 
differs from a bona fide species only in having not yet achieved the required 
abundance and lineage longevity. As most taxonomists operate in ignorance of the 
abundance, longevity or underlying genetic causes of the organisms that they study, 
there is no consistency in the formal treatment of the products of saltation; a 
prospecies can be viewed as anything from a mere teratological curiosity to a new 
phylum. Although ecological filters rapidly eliminate almost all prospecies, their rate of 
production is high in compensation. Polyploidy is already well-established as an 
important cause of instantaneous speciation and producer of genetic novelty and 
flexibility, especially in plants. Similarly non-gradual are the integration of formally 
independent genomes inherent in the endosymbiotic origins of eukaryotes and plants. 
Recent discoveries in genomics, epigenetics and evo-devo have together made more 
credible saltational hypotheses. Contrasts in scale between minute genotypic cause 
and large phenotypic effect are central to evolutionary-developmental genetics, which 
is helping (albeit usually inadvertently) to convert saltation from a thoughtlessly 
dismissed “contrarian” heterodoxy to an essential component of any holistic 
evolutionary theory. 

 
 

Poster I-84 
 

Identification of important plant areas in Georgia  
(the Caucasus biodiversity hotspot) 

 
Batsatsashvili, K. 
 
Institute of Ecology, Ilia State University, 3/5, Kakutsa Cholokashvili Ave., 0162 Tbilisi, 
Georgia. ketevan_batsatsashvili@iliauni.edu.ge 
 
Georgia is a part of the Caucasus Biodiversity Hotspot. Its flora of vascular plants 
numbers approximately 4100 species, of which 255 are endemic to Georgia. 
Conservation status of Georgia’s endemic vascular plant species was assessed within 
the framework of a large-scale project Coordination and Development of Plant Red list 
Assessments for the Caucasus Biodiversity Hotspot supported by CEPF and 
implemented by IUCN, The World Conservation Union, in collaboration with Missouri 
Botanical Garden, USA, WWF Caucasus Programme Office, and botanists from six 
countries of the Caucasus, 2006-2009, and ca. 60% of  the endemics were qualified for 
the threatened categories.  
Data collected on Georgia’s endemics during the project were further used for 
preliminary identification of Important Plant Areas (IPAs) as a basis for establishment of 
new protected areas in the country. 
Up to 20% of Georgia’s endemic plant species are calciphilous lithophytes occurring on 
limestone mountain ridges that are stretched almost parallel to the Main Watershed 
Range of the Greater Caucasus in Colchis, West Georgia, and also occur in Lesser 
Caucasus system as well in a form of patches in the Greater Caucasus system in East 
Georgia. Approximately 80% of the endemics confined to limestone rock and scree 
habitats are assessed as threatened (by overgrazing, infrastructure development, 
tourism and recreation, global climate change). GIS analysis of the distribution of the 
endemic calciphytes has made it possible to preliminarily identify IPAs on Georgia’s 
limestone ridges (criteria A, B for identification of IPAs) that will help in establishment of 
borders of new protected areas, for instance, those in Racha and Svaneti, planned 
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according to Ecoregional Conservation Plan for the Caucasus (L. Williams et al., 2006).  
IPA identification process will continue to include more widespread endemics of the 
Caucasus (Caucasus endemics including species endemic to Georgia comprise 
approximately 80% of the plant species in rock and scree communities on Colchic 
limestone ridges in the Greater Caucasus) as well as non-endemic species threatened 
at the regional level. 
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Cophylogeny is a process that analyses gene trees developed for each partner in a 
mutualist or host-parasite relationship to detect the congruence of the phylogeny of 
one partner on the phylogeny of the other. Cophylogenetic tools have been typically 
applied to studies of host-parasite evolution such as gophers and their parasitic lice. 
We have extended this concept to genes and in this paper we describe a mechanism 
to test whether genes or gene regions have coevolved based upon well-established 
methods. Starting with sequence data, inference of best-fit evolutionary models and 
associated parameters through to gene tree building by maximum likelihood are 
undertaken, followed by a “ParaFit” analysis of pairwise combination of genes or gene 
regions. The pairwise sequence combinations that pass the test of cophylogeny may 
then be horizontally concatenated for phylogenetic inference. The mathematical 
properties of this entire process presently remain unexplored; however, the utility of 
such an analysis prior to phylogenetic inference will be demonstrated by reference to 
examples from available datasets including chloroplast sequences and nuclear genes 
in both diploids and polyploids.  
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Growing interest in the preservation of genetic diversity applies to wild living organisms 
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as well as to domesticated plants and animals. 
Because bee-keeping practices tend to homogenize the natural differentiation of 
populations, the honey bee is a good example of species needing urgent conservatory 
actions to preserve subspecies or locally adapted populations. As a consequence, 
identification of the origin and composition of apiaries and colonies is becoming a 
priority. Beside molecular approaches that have been largely developed in the last 
decades, morphometrics, already used for a long time in bee systematic research and 
identification, may be at the root of cheaper and more simple, yet powerful identification 
systems.  
We introduce ApiClass, a geometric morphometrics-based expert system for the 
identification of bee worker subspecies and so-called races. The identification system 
uses fore wing shape as described by nineteen homologous landmarks. The system is 
used through a web interface allowing users to upload wing images, and retrieve 
classification results with a posteriori probabilities. The Achilles’ heel of all morphometric 
identification systems is the large operator effect that biases measurements and 
therefore classification results. The ApiClass system includes an automatic 
measurement system that suppresses any operator effect: it produces quick and 
reproducible landmarks coordinates guaranteeing the validity of its classification results. 
To achieve highest reliability, the classification database was established using only bee 
workers whose origin was ascertained by molecular investigations based on 
microsatellites and mitochondrial genetic markers. 
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Italian vascular flora is well representative of Euro-Mediterranean area, since it includes 
high mountain territories (Alps, Apennines), temperate areas (Po Plain), and regions 
dominated by Mediterranean climate (southern Italy, Sardinia, Sicily). Chromosome 
number knowledge about Italian flora is stored in the online database Chrobase.it, 
including 6671 records, referable to 3411 taxa, 3391 different chromosome countings 
and 2782 accepted species and subspecies (about 35% of the national flora). 
Appropriate queries to Chrobase.it allowed us to map chromosome numbers, at order 
rank, in a robust phylogenetic framework, derived from APGIII and other recent 
phylogenetic studies on vascular plants. A similar work was done for selected families 
and genera. Chromosome number data were available for 41 out of 80 presently world-
wide recognized vascular plant orders (51%) and 107 out of 428 families (25%), 
represented by 661 genera. The large number of records enabled us to compute the 
mean chromosome number for each taxon, and to highlight significant differences 
between orders, families and genera. For each taxon, the variability in chromosome 
number is analysed by frequencies, boxplots and by a Coefficient of Variation of 
Chromosome Number (CVCN). The phylogenetic relevance of our results is discussed 
and the usefulness of basic karyological data, often neglected in current phylogenetic 
studies, is stressed. 
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Attempts to correlate the structure of diatom cells with their phylogeny and systematics 
were made many times. Data on the position of the Golgi apparatus relative to other 
organelles were used to support molecular phylogeny of diatoms (Medlin et al., 2000; 
Medlin, Kaczmarska, 2004). The structure of the chloroplasts of Navicula corresponds 
to the structure of its frustules and hence is an informative feature of the genus (Cox, 
1981). It was noted earlier that the structure of pyrenoids, as revealed by transmission 
electron microscopy (TEM), is diverse (Schmid, 2001) and generally correlates with the 
molecular phylogeny (Medlin, 1997; Medlin, Kaczmarska, 2004). Studies of the 
chloroplasts of a few species of diatoms revealed the specific character in the structure 
of ‘girdle lamella’ and pyrenoids and the absence of a single set of features of pyrenoid 
structure of pennate species (Bedoshvili et al., 2009).  
We investigated using TEM the ultrastructure of six diatom species of different 
systematic position. It was revealed that these diatoms have perinuclear position of the 
Golgi apparatus and the number of the latter varies depending on the cell size. Attheya 
ussurensis, Aulacoseira baicalensis, and Cymbella ventricosa have four Golgi 
apparatuses, whereas smaller species Chaetoceros muelleri and Thalassiosira 
proshkinae have only one. A narrow long cell of Synedra acus subsp. radians has six 
Golgi apparatuses located along the nucleus. Earlier studies showed that the Golgi 
apparatus in the cells of S. ulna was located along thin tentacles of nucleus (Schmid, 
1989). S. acus subsp. radians has an elongated nucleus with deep invaginations inside 
which there are EPR cisterns; Golgi apparatuses are located along the nucleus on its 
one side.  
The number, size and form of mitochondria depend generally on the cell size. 
Numerous long narrow mitochondria are present in the cells of S. acus subsp. radians, 
A. ussurensis, A. baicalensisi, and C. ventricosa. A. ussurensis and C. muelleri (the 
order Chaetocerotales, clade 2a) have diverse cell sizes and differ in a number of 
mitochondria. Small cells of C. muelleri and T. proshkinae from one clade but from 
different orders have one mitochondrion. Mitochondria of C. muelleri have a complex 
branched form and deep invaginations.  
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Host specificity and host jumps of plant parasites can heavily influence the biodiversity 
of ecosystems. Smut fungi are very host specific and cophylogeny studies have 
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revealed various patterns of coevolution of hosts and parasites. While traditionally, 
success of infection studies were evaluated by the sorus development and spore 
production, we wanted to gain a more detailed insight in the involved processes. The 
development of initial infection structures is a prerequisite for the colonization of new 
hosts. One group of the basidiomycetous genus Microbotryum shows high host fidelity 
on caryophyllaceaous plants, contrasting the wide host range of the whole genus. 
Therefore we wanted to access the probability of host jumps in respect to host 
relatedness and physiological versatility of various strains. Therefore, the development 
of infection structures on non-hosts was observed using scanning electron microscopy. 
Microbotryum sporidia are able to utilize a broad range of complex organic compounds 
that can be found on plant surfaces. It seems, that more general parasites are more 
flexible in their usage of various compounds.  
The results of our experimental infection studies on non-host plants revealed several 
aspects important for the probability of host jumps. In general, the development of 
different infection structures was not correlated to the phylogenetic relatedness of the 
hosts. However, typical infection structures via anticlinal cell walls were observed mainly 
on members of Caryophyllales. Additionally, our results show that Microbotryum species 
possess physiological traits to survive on numerous substrates. This capability might 
enhance the infection rate on possible new hosts. Predictions of infection success 
based on host relatedness remains difficult. 
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The polyploid genus Spartina represents an excellent system for analyzing reticulate 
evolution and recurrent polyploid speciation. Spartina species generally colonize salt 
marshes and estuaries, where they play an important ecological role. Recent hybrids 
and allopolyploids are characterized by rapid expansion and are involved in biological 
invasions on several continents. In an effort to develop genomic resources for Spartina, 
we used 454 GS FLX pyrosequencing to reconstruct the chloroplast (cp) genome of the 
hexaploid Spartina maritima, native to Euro-African coasts. The 993 229 obtained reads 
from total genomic DNA were compared via BLAST searches to the chloroplast 
genomes available from related lineages (Saccharum, Zea, Oryza) in the Poaceae 
family. This search allowed the detection of 25 568 cpDNA reads. We assembled these 
sequences to reconstruct the chloroplast genome of S. maritima and performed a first 
annotation of this genome. The results confirm the conserved structure of grass plastid 
genomes, including Spartina, the first representative of the Chloridoideae. Variable 
regions were identified, including insertion-deletions and substitutions polymorphisms. 
Ten coding (rbcL, matK, ndhF) and non-coding (7 introns and intergenic spacers) 
regions were used to estimate divergence times between Spartina and other grasses, 
and between the two major Spartina lineages, containing tetraploid and  hexaploid 
species respectively. 
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Thousands of scholarly papers in natural history science are published each year in 
journal titles owned by public research institutions (among EDIT partners around 65 
journals titles are published). In spite of the high number of journal titles available in the 
field, researchers looking for a quality, rapid published journal with a high online visibility 
and impact, can only choose from a few titles. As a result, many taxonomic papers are 
published in obscure journals and do not get the visibility that they merit. The non-
discoverability of publications is an inefficient use of researchers’ time and a loss for 
science in general. A group of natural history institutions wants to break from this trend 
by launching a collectively owned, online journal in taxonomy under the name EJT - 
European Journal of Taxonomy. 
Since some time, institutional journals in natural history have been insufficiently able to 
address the needs of authors for a number of reasons. An investigation among the 
partners of the European consortium EDIT taught us that within this digital era, many 
taxonomic journals are faced with complex strategic and technical questions concerning 
visibility, access, format, and funding of their titles, issues difficult to tackle by individual 
institutions. Some small institutional journals struggle to attract high quality papers, the 
larger journals receive more manuscripts than they are able to publish in a reasonable 
time. Other journals have decided to change their editorial scope from descriptive 
taxonomy to phylogenetics and molecular systematics in order to increase their ISI 
Impact Factor (and general visibility) but resulting in a decrease in publication outlets for 
descriptive taxonomic papers.  
At the same time there is also a more positive trend to be seen. During the last 10 years 
or so, small, private publishers have discovered this gap for descriptive taxonomic outlet 
and have launched journals that attract a high number of papers demonstrating clearly 
that there is a need for modern online taxonomic journals.  
We take the position that along with these new, privately owned journals, there is a clear 
need for natural history institutions to act as public publishers/ producers of taxonomic 
information. We are convinced that what taxonomy needs is a journal that offers a 
communication channel for descriptive taxonomic work in botany, zoology and 
palaeontology, using the latest online scholarly standards and services. Moreover it 
needs a journal that offers a long term, public business model that is favourable to the 
unique scientific environment of natural history science, taking into account the long 
shelve life of taxonomic papers and the correct use of nomenclature rules. This 
business model guarantees open access without cost to authors. All these are building 
blocks for EJT – The European Journal of Taxonomy. 
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The genus Corchorus (Malvaceae s.l., formerly Tiliaceae) consists of 50–60 annual and 
short-lived perennial herbs and shrubs distributed in the tropics, subtropics and warm 
temperate regions of the world. Two species, namely C. olitorius and C. capsularis, are 
cultivated and used as important sources of natural fiber (jute). The cultivated and 
several wild species are also used as leafy vegetables, playing a role in nutrition and 
household income generation in Africa. Although the genus consists of economically 
important species, the evolutionary relationships of wild and cultivated species are 
unknown, and only 
scarce information exists on the phylogeny and biogeography of Corchorus. We 
conducted the first molecular phylogenetic analysis including 49 Corchorus species 
from Africa, Asia, Australia and tropical America. Sequences of the nuclear rDNA 
internal transcribed spacer region (ITS) were analyzed for 170 individuals, including 
fresh and herbarium materials. Two species of Sparmannia and five of 
Pseudocorchorus were included as outgroups. The monophyly of the genus is well 
supported in all phylogenetic analyses (neighbor-joining, parsimony, and Bayesian 
approaches). Corchorus is divided in two major clades. The majority of the basal splits 
within these clades separate endemic wild African species from the species from the 
other areas, supporting Africa as the center of origin of the genus. The closest relatives 
of the two cultivated species are Corchorus species native to East Africa. Species from 
Australia and tropical America were clustered within both clades, indicating that each 
continent was colonized at least twice independently from Africa, as the genus is too 
young to reflect a Gondwana vicariance pattern. 
 
Keywords: Biogeography, Corchorus, evolution, Grewioideae, ITS, Malvaceae s.l., phylogeny, 
Pseudocorchorus 
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Myrtaceae is an unusual angiosperm family in containing four genera comprising more 
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than 500 species. Three of these, Eugenia (c. 1020 species), Syzygium (c. 1040 
species), and Myrcia s.l. (c. 750 species) are predominantly tropical rainforest trees with 
fleshy fruits. In each of these genera, rapid shifts in diversification rates have been 
demonstrated, likely due to evolution of key morphological innovations, abiotic factors, 
niche partitioning and founder effects in rapidly changing landscapes and climates. 
However, no hypotheses regarding specific factors driving divergence of large rainforest 
taxa have been rigorously tested and there is little understanding of the extent to which 
these factors have shaped tropical rainforest biomes as we know them today. 
The largest subfamily of Myrtaceae, Myrtoideae contains all but 2 of the family’s genera. 
Myrtoideae is composed of 15 tribes between which, phylogenetic relationships have 
been partially clarified (Biffin et al. in Ann. Bot. 106: 79-93. 2010). Within Myrtoideae a 
well supported clade known as ‘BKMMST’ contains tribes Backausieae, Kanieae, 
Metrosidereae, Myrteae (including Eugenia), Syzygieae (including Syzygium) and 
Tristanieae. Phylogenetic relationships of the tribes within BKMMST are not yet fully 
resolved. 
Phylogenetic analysis of DNA sequence data (ITS, matK, ndhF, rpl16) from a taxonomic 
sample representing tribal species richness and geographical distribution is presented 
for the first time for the BKMMST clade. Divergence times are estimated using a 
Bayesian relaxed molecular clock (BEAST). Presence and position on the phylogenetic 
tree of significant diversification rate shifts are assessed using a topological method 
(SymmeTREE) and the MEDUSA method, which integrates phylogenetic information 
about the timing of splits and taxonomic richness. Reliably positioned radiation event(s) 
with clearly identified diversification rate shifts among the branches of the BKMMST 
clade can be correlated with single or multiple, biotic and abiotic characters to 
determine factors driving hyper-speciation. This process is also discussed.  
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The largest morphological character set ever compiled for Holometabola was analysed 
in the framework of an international project funded by the DFG. The acquisition of 
anatomical data was optimised using different traditional and innovative techniques. 
Micro-computer tomography in combination with computer-based 3D reconstruction and 
other techniques turned out as highly efficient for documenting morphology. Our 
phylogenetic results show little congruence with studies based on rRNA but confirm 
most clades retrieved with nuclear genes: Holometabola, Holometabola excluding 
Hymenoptera, Coleopterida (=Strepsiptera + Coleoptera), Neuropterida, Neuropterida 
excl. Neuroptera, and Mecoptera including Boreidae and Nannochoristidae. 
Siphonaptera are placed as sister group of Diptera. Mecopterida (=Antliophora + 
Amphiesmenoptera) was only retrieved as monophyletic in the Bayesian analysis, and 
with low support. Problems are caused by taxa with many autapomorphies and/or 
inapplicable character states due to the loss of major structures. Good flying 
performance, the ability to occupy different habitats as larvae and adults, parasitism, 
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liquid feeding, and co-evolution with flowering plants have likely contributed to the 
evolutionary success in different lineages. We argue that even in the “age of 
phylogenomics”, morphology can still play a vital role in phylogenetics. In addition, it is 
essential for reconstructing evolutionary transformations at the phenotypic level, testing 
evolutionary scenarios, and for placing fossil taxa. 
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Hordeum murinum L. (mouse barley) is one of the three taxa forming the Hordeum 
murinum complex. It is a thermophyte grass originating in Mediterranean region. H. 
murinum migrated into Cental Europe in the Bronze Age, and currently is thought to be 
well settled species there.  Across the Central and Western Europe it grows in 
anthropogenic habitats. This presentation aims at verifying the possible migration routes 
of H. murinum into area of Poland by analysis of geographical patterns of genetic and 
morphological diversity. Thus the project is first so compound phylogeographical 
analysis of H. murinum. Studied material included representatives of populations from 
the area of Poland, Germany, Czech Republic, Slovakia, and Ukraine. Genetic diversity 
was analyzed at the level of chloroplast DNA (through sequencing and PCR-RFLP 
analyses of non coding regions) and total DNA (RAPD markers). To describe 
morphological diversity 19 quantitative traits were measured. Two distinct haplotypes of 
chloroplast DNA were found among the analyzed H. murinum representatives. These 
haplotypes differ in geographic occurrence: in Poland and Germany it was found only 
one haplotype that also occasionally appears in Czech Republic, Ukraine and Slovakia, 
while the second haplotype is typical to the area of Czech Republic, Ukraine and 
Slovakia. RAPD analyses revealed four groups of genotypes among the analyzed H. 
murinum material. These groups of genotypes differ in geographic occurrence almost 
just like the haplotypes: plants from Poland and Germany belong to two out of four 
described groups, and occasionally appear in Czech Republic and Slovakia. Plants 
representing remaining two genotype groups occur only in Czech Republic, Slovakia 
and Ukraine. Morphological analysis of H. murinum revealed only continuous diversity. 
However correlation analysis between morphological and genetic diversity pointed out 
traits that divide H. murinum into two slightly distinct groups. Described patterns of 
diversity are interpreted to discuss migration routes of H. murinum. 
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One of the outstanding debates in mammalian evolutionary biology concerns the 
divergence times of the major placental lineages. A strict interpretation of the fossil 
record implies an explosion radiation after the Cretaceous-Tertiary boundary leading to 
the origin and diversification of the ordinal crown groups. By contrast, most molecular 
based studies push not only the origins of the ordinal crown groups, but often many of 
the basal divergences back into the Cretaceous. Although molecular based dates 
habitually overestimate fossil based ones, the difference in placental mammals goes 
beyond explanations of an incomplete fossil record and the quality of the (fossil) 
calibration data used to derive the molecular-based dates. Here, I instead turn my 
attention to the quality of the molecular data and introduce two methods to weight the 
molecular data partitions (= genes) according to their evidential support. The first 
assesses the degree of congruence between the dates estimates yielded by each 
partition whereas the second weights the contribution of each partition according to its 
support for the reference topology. Reanalysis of a molecular data set proposing a 
Cretaceous origin and diversification of the ordinal placental crown groups using these 
methods pushes both sets of events closer to the Cretaceous-Tertiary boundary and 
therefore in better agreement with the available fossil evidence. 
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A new and significant role for biological taxonomy is that the results of true taxonomic 
research provide the taxonomic backbone for indexing electronic biodiversity knowledge 
systems.  They are used to index and locate biotic information on the Internet and to 
document biotic resources around the world.  As taxonomists we no longer create the 
‘telephone book’ – we now operate the telephone exchange! 
Ideally, indexing systems should refer to the biological taxa – species, genera and so 
on.  So we have to organise carefully the relations between these taxa and the names 
that are actually used for labelling and indexing them. 
A further issue is to avoid disconnecting the world of checklists, taxa and names from 
the ‘true biology’ of taxonomy – the study of diversity in morphological, ecological, 
molecular and genetic dimensions. Just because the results may be represented as 
names and taxa in electronic checklists and indexes, this is no reason for not 



62 
 

recognising this important function as one of the direct outputs from the core activities in 
taxonomy on which it is entirely dependent. 
A number of programmes are now assembling extensive electronic catalogues of taxa 
based on taxonomic outputs and taxonomic expertise- including the Catalogue of Life, 
WoRMS, ITIS, FADA and the PESI databases. Alongside these are the nomenclators 
that list the names themselves, but not the taxonomic classifications, such as IPNI, 
Zoological Record and Index of Fungi. But of interest are some recent developments on 
how to gain cross-mapping and an element of interoperability between systems that use 
different taxonomies. These include the Global Names Architecture and systems that 
use mappings between names and taxa to identify congruencies between taxonomies. 
The target is to enter the realm of ‘taxonomically intelligent systems’. 
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The identification of Apodemus species has been a constant challenge over several 
decades. We explored the utility of microsatellite markers to clearly discriminate six 
species of the genus Apodemus (A. flavicollis, A. sylvaticus, A. uralensis, A. mystacinus, 
A. epimelas and A. agrarius) from separate geographic regions. Six microsatellite 
markers were used. All six markers amplified only in A. falvicollis, five in A. sylvaticus, A. 
uralensis and A. mystacinus, three in A. agrarius and only two in A. epimelas. All six 
species could be distinguished through combinations of amplified markers. Exception is 
A. sylvaticus from western part of Europe in which all six markers were present so it 
couldn’t be distinguished from A. flavicollis. Samples of A. sylvaticus from other studied 
geographic regions (Greece, Serbia and Russia) differ precisely from A. falvicollis. As 
obtained differences between samples of A. sylvaticus from different geographic regions 
rich the level of differences among species this point to necessity of further studies 
covering wider areas. 
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Expansion segments within nuclear SSU ribosomal RNA have been characterised in 
many eukaryotic organisms. To date only a few studies have examined the evolutionary 
history of SSU rDNA variable regions for monophyletic groups due to problems in 
sequence alignments. Here we present a dataset of SSU rDNA for the nudibranch taxon 
Aeolidida. The data have been analysed combining phylogenetic inference and 
examination of expansion segment evolution in variable regions. 
Analyses of secondary structure revealed several insertion points within variable 
regions, some of which of phylogenetic importance. Varying GC content has been 
detected among species and between expansion segments and core regions. 
Changes in secondary structures of V7 are in accordance with monophyletic groupings 
of the Aeolidida. 
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Amphibians are declining worldwide, while at the same time their rate of newly 
discovered species is increasing. Rising discovery rates in amphibians are mainly due 
to the fact that remote areas, especially in the tropics, are mostly understudied. Hence 
information on distribution and taxonomy of anurans is incomplete. To avoid further loss 
of known and unknown anuran species, detailed inventories must be conducted.  
In this study we used integrative taxonomy to assess species identities and to estimate 
frog species richness of the Bolivian lowlands, which has been an understudied area in 
herpetological surveys so far. Integrative taxonomy is a recently proposed approach for 
fast, yet reliable species determination and discovery. Data on genetic variation, 
morphology, ecology and biogeography is collected and combined in a holistic approach 
to evaluate species richness. We analysed 378 DNA barcodes (16S) belonging to 59 
operational taxonomic units (OTUs) and 112 call vouchers. Also morphological 
characteristics were considered. These data led to identification of 61 species, of which 
15 are confirmed candidate species, six are unconfirmed candidate species and several 
belonging to deep conspecific lineages.  
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Our findings show that amphibian diversity in the Neotropics is higher than previously 
estimated. This underestimation of species richness directly implicates that the decline 
of amphibian diversity is worse than expected. Furthermore, our study showed the 
suitability of an integrated taxonomic approach for gathering fast and accurate 
biodiversity inventories, which are essential to design effective conservation plans. 
However, many species are still underrepresented in public databases, and a more 
complete DNA barcode reference library (including type localities) would help to solve 
taxonomic problems in many species groups. 
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The family Lemnaceae consists of plants very reduced in morphology. The genus 
Wolffia provides the smallest and most reduced species in form and shape. It consists 
of 11 species which are extremely difficult to determine morphologically. Therefore, we 
(1) analyzed 67 clones from all species of this genus by amplified fragment length 
polymorphism (AFLP) and (2) investigated two chloroplast markers to characterize and 
identify species and clones. By AFLP we recognized 8 out of 11 species: W. angusta, 
W. arrhiza, W. australiana, W. brasiliensis, W. columbiana, W. cylindracea, W. elongata 
and W. globosa. In contrast, the chloroplast markers rpl16 and rps16 cannot distinguish 
between W. elongata and W. columbiana. Further, two clones which were assigned to 
W. brasiliensis by AFLP-technique are grouped together with W. columbiana and W. 
elongata. This could be a phenomenon of reticulate evolution or incomplete lineage 
sorting. Further investigations are in progress. 
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Life history traits are hereditary. They show variation and are subject to natural selection 
that preserves only those traits that contribute to reproductive success. Studies of life 
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history traits of individuals, from their birth to death, provide the data sets that can be 
used for explanation of phylogenesis and taxonomy of organism groups. In our four-
year experiment we tested a hypothesis that sex expression of a species might 
significantly change during a plant’s lifetime. Plant sex is of particular interest in the 
genus Carex because of its importance in taxonomy of this group. We studied Carex 
secalina, a monoeciuos perennial plant that reproduces only generatively. Apart from 
monoecious male and female spikes, it produces also bisexual spikes. Statistically 
significant interactions between individuals’ ages and the number of female/male spikes 
were found for each of three studies populations. In addition, significant differences 
among the populations in the ratio of shoots with bisexual spikes to shoots with 
monoecious spikes were revealed. We also showed that the frequency of shoots with 
bisexual spikes in the individual populations and the production level of female and 
male structures changed significantly with the age of an individual. Our study 
demonstrated that plants grown in uniform garden conditions might change their sex 
expression during their lifetime and this change is not a result of environmental 
conditions but rather inherited pattern of sex expression. That is why these results are 
useful not only for ecological studies but also for understanding evolution of sex in the 
genus Carex.  
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Apathya is a lacertid genus occurring mainly in north-east Turkey and its adjacent 
regions (part of Iran and Iraq). So far two morphological species have been attributed to 
the genus, i.e. A. cappadocica and A. yassujica. The first of them occupies most of the 
genus’ distribution while A. yassujica is endemic of the Zagros Mountains. The majority 
of the studies, concerning the genus, were mainly focused on its relationship with the 
rest of the genera included in the Lacertini tribe, which yet remains unclear. The 
systematics and the variation within the genus have been explored by two studies so 
far, based on morphological characters. According to those studies, A. cappadocica 
comprises of five subspecies (A. c. cappadocica, A. c. muhtari, A. c. schmidtlerorum, A. 
c. urmiana and A. c. wolteri) while A. yassujica is a monotypic species. The goal of our 
study was to explore the phylogenetic relationships of the genus, focusing on A. 
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cappadocica and its subspecies. The markers used were cytochrome b and cytochrome 
c oxidase subunit 1, mitochondrial DNA, in a total of 40 samples (39 A. cappadocica, 
repsresenting all subspecies and 1 A. yassujica). The topology and the genetic 
distances retrieved from the study, reveal that Apathya is a highly variable genus for 
both molecular markers used, which comes in agreement with the high morphological 
variation found in previous studies. Such levels of morphological differentiation and 
genetic divergence often exceed those between species of other Lacertini genera that 
are already treated as full species, which concurs with our view that the genus renders 
taxonomical revision.  
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The Cedrus Tree genus (Pinaceae Lindl.) is commonly regarded as consisting of four 
species: Cedrus atlantica Manetti, Cedrus brevifolia Henry, Cedrus deodara Loudon and 
Cedrus libani Barrel. Phylogenetic relationships among the four species have been the 
subject of numerous debates. Discrimination among these four species has frequently 
been based on external morphology which may, nevertheless, vary, based on biotic and 
abiotic factors, leading to several different classifications. Chromosome complements of 
Cedrus species are similar in chromosome number and morphology. A diploid 
chromosome number of 2n=2x=24 has been found in the 11 sampled populations, 
representing all four species. While classical karyotype studies failed to show 
differences among the chromosome complements of the four species, the fluorochrome 
banding technique succeeded in revealing distinguishing staining patterns useful for 
species identification. In order to shed light on the phylogenetic relationships among the 
four species and on the karyotype evolutionary mechanisms that have operated in 
Cedrus, we studied ribosomal DNA distribution in the four species by in situ 
hybridization, and NOR activity by Ag-NO3 staining. The results are discussed and 
compared with data obtained by molecular markers techniques, such as AFLP, ITS and 
cpSSR. 
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Monophyly and ancient radiation of the Mascarene stick insects 
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The volcanic Mascarene Islands in the Indian Ocean harbour a number of endemic stick 
insects (insect order Phasmatodea) that traditionally were assigned to four unrelated 
subfamilies and one genus incertae sedis, suggesting multiple recent colonization 
events. Here we provide molecular evidence that the Mascarene stick insects form one 
monophyletic group, which evolved from a distant Australasian ancestor, nested in the 
Lanceocercata with members in Australia, New Guinea, New Caledonia and New 
Zealand. Molecular dating of the Mascarene stick insect clade suggests an ancient 
colonization with subsequent radiation approximately 40 million years ago (mya) that 
significantly predates the emergence of the oldest island, Mauritius, between 10 - 8 
mya. It has been argued before that subsided seamounts across the western Indian 
Ocean when fully above water during periods of low sea level played a major role as a 
source of colonists for the present islands and served as ‘stepping-stones’ between 
India and Madagascar. Our finding, however, strongly indicates the continuous 
presence of landmasses to the North of Mauritius between ~40 mya and the emergence 
of Mauritius, ~10 mya. These sizeable islands might have shaped the regional biota 
considerably although the Mascarene stick insects never reached Madagascar. 
Speciation of Mascarene stick insects occurred between Mauritius and Réunion, but no 
within-island speciation events could be detected. Instead, all Mascarene stick insect 
genera evolved by speciation on landmasses now eroded away, and at least six 
lineages of stick insects independently colonized Mauritius from these ancient islands. 
This high frequency of southward dispersals is supported by recent reconstructions of 
Eocene Ocean currents in the Indian ocean. 
 
 

Talk S31 
 

Quantifying developmental bias, mutability and evolutionary trends in 
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Random mutation does not generate random phenotypic variation because genetic and 
developmental architecture may constrain and bias the mutationally inducible 
phenotypic spectrum. Understanding such biases in the introduction of phenotypic 
variation is thus essential to reveal which phenotypes can ultimately be explored and 
selected through evolution. In this project, we used lines which had accumulated 
spontaneous random mutation over 250 generations starting from four distinct wild 
isolates of the nematode species C. briggsae and C. elegans, to study how a 
developmental system – vulval cell fate patterning – responds to mutational 
perturbations. We show that developmental defects and variants increase upon 
mutation accumulation in lines derived from all four isolates. However, some 
mutationally induced phenotypic variants occur more frequently than others, and the 
degree and spectrum of developmental variation further differed between isolates. 
These results illustrate how the phenotypic spectrum induced by random mutation can 
be biased both due to developmental system features and variation in the genetic 
background. Moreover, the mutationally most sensitive phenotypic characters are the 
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ones that show most evolutionary variation among closely related species. These 
observations show how random mutation translates into a biased, limited range of 
phenotypes – a phenomenon likely impacting possible trajectories of phenotypic 
evolution. 
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Scratchpads - Social websites to mobilise taxonomic data 
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Scratchpads (www.scratchpads.eu) are a social networking application that enables 
communities of researchers to manage, share and publish taxonomic data online. Sites 
are currently hosted at the Natural History Museum London, and offered free to 
scientists. Key features of the Scratchpads include tools to manage classifications, 
bibliographies, images, characters, specimen records and custom data. Data added to a 
Scratchpad are automatically classified and grouped around a taxonomy that is supplied 
by the users or imported from the Encyclopedia of Life. 
Characters are managed in the form of data matrices. These can be exported into SDD 
or Nexus format for external generation of interactive keys or phylogenetic trees. The 
final keys and trees are presented on the Scratchpad. Within the EU-funded ViBRANT 
project (www.vbrant.eu), modules will be built to generate interactive keys and perform 
phylogenetic analyses interactively through user's sites. ViBRANT will also distribute the 
webhosting of Scratchpads from webservers anywhere in the world and allow users 
automatically to compile manuscripts from data in their site for publication on paper, for 
compliance with the nomenclatural codes. 
The Scratchpad framework was initially developed within the EDIT project (http://e-
taxonomy.eu) and in October 2010 served more than 2,300 registered users across 180 
sites, spanning academic, amateur and citizen-science communities. These contributors 
have generated almost 270,000 pages of content in the first four years of use. 
Scratchpads provide a framework to support a diversity of data, and encourage 
practices that support global efforts towards a more integrated approach to biodiversity 
research. 
As examples for Scratchpads focussed around a taxonomic group the Milichiidae and 
the Diptera Scratchpad will be demonstrated (http://milichiidae.info, 
http://diptera.myspecies.info).  
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Polyploidization, i.e. whole genome duplication, is a major mechanism of speciation in 
plants. Within the barley genus Hordeum, about half of the 45 taxa are polyploids. For 
diploids several studies using a multitude of nuclear and chloroplast loci led to a good 
hypothesis of phylogenetic relationships, while for the polyploids (4x, 6x) little 
information is available. Moreover, in many previous studies the taxon sampling was not 
representative and, thus, allows only a partial description of the relationships within the 
genus. 
Relationships among all diploid and polyploid Hordeum species were analyzed with the 
low-copy nuclear marker Topoisomerase 6 (TOPO6) for 358 Hordeum accessions and 
eight outgroup species. PCR products were either directly sequenced (diploids and 
outgroup species) or cloned and eight clones per individual were analyzed. 
The analyses inferred complex relationships between diploids and polyploids and also 
among polyploids of different ploidy levels. Most sequences found in polyploid 
individuals clustered together with diploid species and allowed the identification of 
parental species. Hexaploids mostly originated via hybridization of a tetraploid with a 
diploid species. More than half of the polyploids revealed an affiliation with H. roshevitzii 
(2x) pointing out this species as a key-species in the evolution of the polyploid Hordeum 
species. The assumed autopolyploids (4x, 6x) of H. brevisubulatum were identified as 
allopolyploids under inclusion of H. brevisubulatum (2x) and H. roshevitzii (2x). 
Interestingly, some species revealed more copies than expected indicating putative 
recurrent formation of the polyploid species possibly with several close parental 
species. Finally, one sequence fell even outside of Hordeum, showing ongoing 
introgression, particularly on the polyploid level, and also wide hybridization among 
Triticeae grasses. 
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The herbaceous perennial Cardamine pratensis L. (Brassicaceae), which mainly occurs 
in wet habitats, commonly propagates in a vegetative manner. This vegetative 
multiplication takes place by vivpary from the leaves, a phenomenon referred to as 
Gemnipary. Thereby, plantlets arise from above the leaf veins, usually above a vein 
junction, and first appear as wart-like swellings on the upper surface. From these 
swellings, leaf rudiments develop, as well as roots, almost simultaneously. Foliar 
vivipary has been shown to be significantly more common under moist conditions, 
however, so far it was not possible to rule out the option that besides water, also 
nutrition supply determines the plantlet distribution and number. Since the vivpary 
phenomenon has never been studied in its morphlogical detail, we will conduct 
histological sectioning and ultrastructural analysis of developing plantlets by using 
scanning electron microscopy (SEM). In order to better understand whether plantlet-
growth is a constituent feature of certain genotypes, or either can be triggered by 
moisture or other factors, we will conduct growth experiments under different controlled 
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conditions; leaves will be floated in just water, in water containing sucrose, salt or other 
nutrients. Finally, to gain insight into the molecular mechanisms accompanying vivipary, 
we will perform transcription analysis by using qRT-PCR. Therefore, we monitor the 
expression of certain stem-cell regulatory genes, such as the Arabidopsis thaliana 
WOX5, WUS and STM homologs, together with the embryonic regulators LEC1/2, BBM 
and FUS3. In Arabidopsis, these genes have been shown to be essential master-
regulators of shoot/root-growth and embryo development, respectively, raising the 
possibility that they also play an important role during plantlet development in C. 
pratensis. If these genes reveal to be implicated in the control of vivpary, we will 
examine whether epigenetic mechanisms are the overall control unit of their specific 
expression. Since members of the Arabidopsis Polycomb-Group (PcG) are known to act 
as regulators of the above mentioned genes, it will be interesting to investigate whether 
they are implicated in C. pratensis Gemnipary evolution.  
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The bellflower genus Campanula L. (Campanulaceae) has been the topic of many 
taxonomic studies for decades, resulting in a very complex taxonomic history. More 
recent phylogenetic analyses, however, agree on suggesting a high level of paraphyly in 
the group. Nevertheless, some important centres of distribution of Campanula s. l. such 
as the Caucasus with its high level of diversity in terms of species numbers and local 
endemism, have been poorly investigated in phylogenetic respects. Here, we want to 
first explore the evolutionary history of Campanula in this biodiversity hotspot using 
molecular tools, and try to resolve the following two questions: (i) Is there a particular 
Caucasian clade within Campanula s. l.? (ii) Which factors and events could explain the 
current diversity of the group in this area? 
Our preliminary results based on the respective trnK/matK and petD regions of cpDNA 
show close relationships between all species currently distributed in the Caucasus and 
adjacent parts, and in general support the hypothesis of a primarily Caucasian clade. 
Additional sampling and age estimation of clades are now needed to compare the 
geological history of the Caucasus and the biological evolution of Campanula in that 
region. 
The present contribution forms part of a collaborative project focusing at the natural 
history and systematics of the Campanulaceae – Campanuloideae”. Since the genus 
Campanula is highly diverse in the Caucasus, this region will play a major role within the 
forthcoming project. 
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The orchid genus Ophrys L. represents an interesting model system for evolutionary 
biologists studying reproductive isolation, speciation and population genetics in a rapidly 
evolving lineage. Species delimitation and phylogenetic reconstruction amongst closely 
related species of Ophrys L. is a challenging matter that puzzles evolutionary biologists 
and taxonomists ever since. This is reflected in highly different taxonomic treatments: 
depending on the authors, 17 to 250 species are recognized. A well resolved genus 
phylogeny that allows to link evolutionary questions (pollinator shift, scent evolution 
constitution, morphological variation) to the cladogenesis is in demand. Previous 
molecular phylogenies, based on ITS and cpDNA markers identified a number of 
monophyletic clades, but the topologies did not have sufficient bootstrap support, both 
at the backbone and within the terminals of the trees.  
Therefore, a novel set of nuclear markers was designed from an EST library of O. 
sphegodes MILL.; in addition, by screening of the available literature, nuclear genes 
known for monocots and orchids were chosen. More than 100 primer 
combinations/markers were tested for PCR amplification, gene homology and sequence 
variation. We selected a set of markers with parsimony informative positions for an 
array of close related species, the ‘Ophrys sphegodes group’, a clade where no genetic 
variation among taxa was detected with ITS and cpDNA markers. 
Based on comparisons of previous molecular phylogenies, taxonomic treatments, 
sample availability and previous results from our own data, a set of about 30 taxa 
including 5 outgroups was chosen to be investigated and a phylogeny was generated 
based on the alignment of nuclear gene sequences. Preliminary results show an 
improved resolution over previous phylogenies and could clarify the impact of recent 
radiation and ongoing hybridization on cladogenesis. 
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Gyratrix hermaphroditus (Platyhelminthes, Kalyptorhynchia) is a cosmopolitan freeliving 
flatworm that occurs in freshwater, brackish and marine environments. Current 
karyological and morphological data suggest that G. hermaphroditus is a species 
complex. We used DNA sequence variation at two mitochondrial (16S, COI) and two 
nuclear (ITS, 18S) genes to study the systematics and phylogeographic structure of this 
complex. Our preliminary results suggest that G. hermaphroditus comprises several 
strongly diverged clades. The marine clades form a monophyletic group (not for ITS). In 
Europe there are several clades and in North America/Canada there are two strongly 
diverged clades. The two Indian clades do not form a monophyletic group but one is a 
sister group of the South African clade while the other is much more diverged. Current 
efforts focus on 1) resolving the deeper phylogenetic relationships of these clades and 
interpreting the apparent phylogeographic patterns, 2) relating the 
karyological/morphological variation to the different clades and 3) to delimit the cryptic 
taxa in this complex. 
 
 

Talk S20 
 

Structure, functionality and evolution  
of trapping inflorescences in the Araceae 

 
Bröderbauer, D.  
 
Dept. of Structural and Functional Botany, Faculty Centre of Biodiversity, University of 
Vienna, Rennweg 14, 1030 Wien, Austria 
david.broederbauer@univie.ac.at 
 
Several members of the Araceae family are known to capture insect pollinators inside 
their spathe – a modified leave embracing the flower-bearing spadix. However, many 
aspects of the structure and function of the traps are still little understood. As many 
aroids have no traps or only imperfect traps (‘semi-traps’), Araceae provide a unique 
opportunity to study the evolution and functional elaboration of pollination traps in detail.  
Our studies show that trapping inflorescences occur in more aroid taxa than previously 
known and that they display a remarkable variety of mechanisms related to the capture, 
arrest and subsequent release of pollinators. In many cases the gliding surface on the 
inside of the spathe consists either of downward-pointing, oil-secreting papillae or of an 
epicuticular wax layer. In Amorphophallus, as well as several genera of the Lasioideae 
subfamily, papillate cells are covered with epicuticular wax similar to the gliding surfaces 
in carnivorous Sarraceniaceae. Moreover, spathe movements occur in several taxa, 
either in association with gliding surfaces or as the sole mechanism controlling the 
arrival and departure of pollinators. In the latter case, pollinators are often rewarded and 
the function as detaining mechanism seems to be of minor importance. 
We conclude that trapping inflorescences in the Araceae have evolved several times 
independently, leading to a high diversity of structures and mechanisms related to the 
capture of pollinators. Most genera with trapping inflorescences are found in the 
younger clades of subfamily Aroideae (including the Stylochaeton – clade). However, 
traps are also present in the subfamily’s first diverging lineage as well as in the 
Lasiodeae, the sister group of the Aroideae. It is possible that the last common ancestor 
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of the Aroideae was a trap. Moreover, we propose hypotheses on the evolution of 
gliding surfaces. They could be derived from osmophore-zones on the inner side of the 
spathe or from water repellent structures on the adaxial surface of the leave from which 
the spathe originated. 
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“Conservation through use” is the concept that the conservation of species and habitats 
can be encouraged through economic benefits. Palms are amongst the most “useful” 
plant families in northwestern South America and are utilized at various levels of 
commercialization for a huge range of products. Value chains range from the local sale 
of handicraft, fruit and processed fruit products over very considerable regional trade in 
construction material, oil and fruit to the international market for vegetable ivory and 
palm heart. The bulk of palm products is still obtained from wild stands of native palms. 
Natural palm stands in South America are often highly productive and productivities of 
several tons/ha in natural, unmanaged stands are no exception for products such as 
aguaje (Mauritia flexuosa fruit), vegetable ivory (tagua, Phytelephas spec.), majo 
(Oenocarpus bataua fruit) or Açai (Euterpe oleracea fruit). Unfortunately, much of the 
harvest from natural stands still is destructive, even in cases where this is not necessary 
(e.g. fruit, fibre). It is common for palms several decades old to be cut down for a single 
fruit harvest. Increasing depletion of natural stands of common palms such as 
Oenocarpus, Mauritia and Euterpe is therefore rapidly reducing the value and 
accessibility of these valued resources close to population centres, often with 
considerable impact on the livelihoods of the local population. Hundreds of thousands or 
even millions of palm trees are destroyed in this manner each year. The reasons for this 
irrational behaviour are varied, but insecurity of land tenure, lack of policing and a lack 
of technical expertise are amongst the central problems. In most palm products the 
price obtained for the raw material from the people actually involved in the raw material 
harvest is a tiny fraction of the final trade value/retail price. In a range of products 
studied, the price paid for the raw material generally ranged from 0.1—5% of the retail 
value of a given product. Conservation through use can not work if the stakeholders 
actually in charge of resource management (i.e., those who actually collect the raw 
material in the wild) do not adequately participate in the economic benefits obtained 
from the resource.  
 
Keywords: Arecaceae, conservation through use, NTFP, extractivism, value chain 
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The IUBS Ethics Commission (IEC) is a division within the International Union of 
Biological Sciences (IUBS) that is charged with the promotion and development of 
ethical norms for environmental and biological sciences.  It is a virtual centre that 
provides a vehicle, through the IEC website and online Environmental Ethics 
programme, for the free dissemination of ideas, news, concerns and case studies about 
the ethical management of the biosphere. The advisory committee of the IEC comprises 
members from Africa, Asia, Australia, Europe and North America, from a broad cross-
section of the biological sciences. 
The objectives of the IEC are to:  

 To initiate, support and develop programmes in environmental ethics suitable for 
target groups, such as young adults, consumer groups and scientists in 
disciplines related to sustainable development. 

 Provide a central repository for information on environmental ethics,  
i.e. information centre for curricula development, training programmes, etc. 

 To provide advice and guidance regarding potential ethical indiscretion within the 
biological sciences, e.g. plagiarism, falsification of research. 

 Encourage dialogue among the biological sciences of ethical issues 
The commission is formally linked with the IUBS Commission on biological education 
(BioEd), and as a consequence, the IEC is developing an online ethics course, which 
will include both a taught component of ethical theory and scenario-based modules, with 
automatic response, whereby students are given feedback on the selections they have 
made. A vehicle is also being developed for peer-assessed group-based activities that 
can be adapted to any course with a component of professional ethics. The platform for 
this is being developed through the RMIT University, with material from the members of 
the IEC commission.  
By raising current ethical issues and contextualising them from a non-partisan 
viewpoint, the IEC can encourage informed debate between biologists and the broader 
community; in so doing, it will facilitate biological professionals to be effective advocates 
in society. We encourage biological scientists and educators to visit the website 
(www.iec.rmit.edu.au) and provide feedback. 
 
 



75 
 

Talk S13 
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Bull-Hereñu, K. & Claßen-Bockhoff, R. 
 
Institut für Spezielle Botanik, Johannes Gutenberg-Universität, 55099 Mainz, Germany 
bull@uni-mainz.de 
 
Considering the diversity among inflorescences, variation is found regarding the 
presence or absence of a terminal unit, being it a flower or an inflorescence, as e.g. a 
raceme. It has been traditionally proposed that the evolutive tendency in inflorescences 
is the repetitive ‘loss’ of their terminal units through a process termed ‘truncation’. But: 
does this historical loss of the terminal unit always represent the same ontogenetic 
process irrespective whether it comprises a single flower or a raceme?  
To answer this question it is necessary to contrast the ontogenetic requisites for 
producing a terminal flower v/s a terminal raceme.  
By comparing the ontogeny of inflorescences with and without terminal flowers, three 
consecutive transformations at the meristematic level are recognized as necessary for 
terminal flower formation: i. enlargement of the vegetative apical meristem (AM) 
transforming it into a reproductive meristem (IM); ii. histological homogenization of the 
meristematic tissue from a central zone- (CZ) to a mantle core- (MC) configuration; and 
iii. adoption of a required geometry of the IM. Failure in one of these steps breaks the 
sequence and impedes the production of a terminal flower. 
On the contrary, terminal racemes are possible to obtain after just fulfilling the first step. 
When the terminal raceme is not present in a system looking like a compound 
inflorescence, two different ontogenies are possible. In the first one, no enlargement of 
the AM is seen, indicating that no reproductive meristem is involved in this construction 
at all. Instead, it is a vegetative shoot bearing lateral racemes (Melilotus, Lantana) even 
capable to proliferate after the production of lateral inflorescences (Mahonia, Veronica 
teucrium).  In the second one, the IM shows both enlargement of the AM and a MC 
histology (steps i and ii) but nevertheless fails to produce a terminal raceme because of 
the geometrical conditions at the IM (similar as in terminal flowers; e.g.  Daucus, 
Echinops). 
Our observations indicate that ‘compound inflorescences’ that lack a terminal raceme 
hide two opposed constructions that imply very distinct evolutive inferences: the first 
could not have evolved by truncation, as they are not inflorescences at all; while in the 
second case, the ontogenetic similarity with the terminal flower suggest a similar 
truncation process.  
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We compared the morphology and ultrastructure of the basitarsomeres of four 
embiopteran species representing different ecotypes. The basitarsomere contains a 
complex gland, which is used to produce silk. The embioptera habitats and their 
spinning behaviours are divers and therefore we expect differences in their morphology. 
The following species were chosen with regard to ecological and behavioural aspects: 
(1) Aposthonia borneensis Hagen, 1885 (tree dwelling and strongly spinning species). 
(2) Aposthonia ceylonica Enderlein, 1912 (tree dwelling and weakly spinning species). 
(3) Haploembia solieri (asex) Rambur, 1842 (ground dwelling and strongly spinning 
species). (4) Haploembia solieri (sex) Rambur, 1842 (ground dwelling and weakly 
spinning species). 
Comparative analysis of the foreleg morphology with a focus on the spinning organs, 
revealed a correlation of morphology and behaviour. Overall sizes and volumes of the 
internal and external structures of the spinning apparatus as well as numbers and 
volumes of the individual silk glands showed distinct differences between the four 
ecotypes. Distances measured in this study (i.e. lengths and volumes) are highly 
accurate because these values are not projections or estimates but were directly taken 
from x-tray micro computed tomography (SRμCT) datasets. These morphometrical data 
were compared with ecological data gained from behavioural observations in order to 
identify correlations between morphology and behaviour. 
The results show that silk productivity is directly and positively correlated to the 
reservoir volume of the silk glands. Furthermore, we found evidence for a direct 
correlation between habitat and reservoir number. The ground dwelling Embioptera in 
our study had more than 100 reservoirs, whereas the tree dwelling species had less 
than 100. Nonetheless, this distinct difference in reservoir number apparently has little 
to no effect on silk productivity.   
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The ontogenetic development of Odonata in general is not well investigated. Especially 
where the development of internal organs is concerned information is extremely scarce. 
Nevertheless, better knowledge of the sequence of events during ontogenesis, e.g. of 
the thoracic skeleton and musculature might even increase our understanding of the 
evolution of insect flight, as well as detailed knowledge of the ontogenetic development 
of the secondary copulation apparatus in male Odonata may help with the 
reconstruction of phylogenetic relationships within the group. 
Here first results of investigations of the morphologies of the last embryonic stage in the 
egg, the prolarva and the first larval stage of Pyrrhosoma nymphula (Sulzer, 1776) are 
presented. Specimens of later instars and freshly deposited eggs were collected from 
the field. The early stages up to the fifth larval instar were reared in the laboratory. 
Due to the application of high-resolution synchrotron X-ray tomography (SRµCT) it was 
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possible to acquire precise information on the morphology of also the very small (total 
length 0.1mm) and delicate prolarva as well as of several successive instars. Thus, a 
comprehensive documentation of the ontogenesis of this species from egg to adult was 
possible. 
Analysis of the significant amount of 3D data is this in progress so that here only first 
results for the early stages can be presented. Especially for the prolarva and first instar 
application of X-ray tomography was very helpful since it allowed reducing preparation 
and handling of these very fragile specimens to a minimum. 
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The marine biome contains a wide range of heterogeneous environments, all of which 
may drive functional diversification in their native biota. Within these environments, 
microbial phyla occupy varied niches often in the form of specialised ecotypes. The 
study of marine microbes and microbial communities has been greatly aided by the 
ever-growing genomic sequence collections hosted by the International Nucleotide 
Sequence Database Collaboration. These collections offer meta-analysts an opportunity 
to compare microbial physiology across environments and describe niche-specific 
genomic capacities. However, the success of such analyses hinges on consistent and 
defined categorisation of sampling environments. The Environment Ontology (EnvO), a 
project of the Genomic Standards Consortium, provides a standardised, hierarchical 
vocabulary which may be assigned as a categorical variable guiding genomic analysis 
across multiple levels of granularity. We manually annotated the prokaryotic genome 
collection with EnvO and integrated this categorisation into the Marine Ecological 
Genomics portal, Megx.net [1] alongside data on each genome’s gene and protein 
domain composition. We then integrated phylogenetic information from the SILVA 
ribosomal RNA database [2] and contrasted the genomic composition of marine 
bacterioplankton with their non-marine relatives using multivariate ordination 
techniques. We observed the genomic profile of the marine bacterioplankton to be 
differentiated by factors in metabolic flexibility, nutrient acquisition and recycling, 
environmental resistance, transcriptional regulation, and viral components. Continued 
environmental sequencing efforts, contextual data acquisition, and data integration will 
refine and extend insight into the niche specialisation of marine bacteria while granting 
more meta-analytical power to test their significance. 
 
[1] Kottmann, R. et al. Megx.net: integrated database resource for marine ecological genomics. Nucl 
Acids Res 38, D391-D395 (2010). 
[2] Pruesse, E. et al. SILVA: a comprehensive online resource for quality checked and aligned ribosomal 
RNA sequence data compatible with ARB. Nucl Acids Res 35, 7188-7196 (2007). 
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With respect to their common morphological feature, sharing similar spike morphology 
(2-3 spikelets per-node), the diploid genera Crithopsis Jaub. & Spach, Taeniatherum 
Nevski and Psathyrostachys Nevski, and Hordeum L. have been considered rather 
closely related. A comparative analysis by scanning electron microscopy was carried out 
on both glume and lemma epidermises of the above mentioned genera. It was found 
that the principal features are of taxonomic and phylogenetic significance include the 
morphology of long cells, presence, frequency and distribution of macrohairs, crown 
cells or hooks and prickles. The results of SEM observations showed that the genera 
Crithopsis and Taenitherum are more closely related than the others. They both have 
common micro-morphological features on the glume epidermises such as none or 
slightly elongated long cells, presence of crown cells or hooks and absence of 
macrohairs. On the contrary, the genera Psathyrostachys and Hordeum have 
conspiciously elongated long cells and has nearly no crown cells and prickle hairs, 
presence of macrohairs.  
 
Keywords: Tribe Triticeae, glume, lemma, micro-morphology, Crithopsis, Taeniatherum, Psathyrostachys, 
Hordeum 
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Both intrinsic (e.g. “key innovations”) and extrinsic (e.g. “key opportunities”) traits have 
been identified as drivers of species diversification.  However, the relative influence and 
interaction between intrinsic and extrinsic traits has received little attention, and a 
particular trait may drive diversification only in particular biological, ecological, and 
historical contexts.  We investigated multiple correlates of diversification in the 
Mediterranean plant clade, Dipsacaceae, whose members are characterized by an 
epicalyx, a novel trait that functions in seed protection, germination, and seed dispersal, 
and is thought to be responsible for the successful colonization of the Mediterranean 
Basin from Asia.  We reconstructed a molecular phylogeny of 144 of the ca. 300 
recognized species and applied topological tests of diversification rate, Maximum 
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likelihood-based biogeographic analysis, and Bayesian methods of ancestral state 
reconstruction to explore the relative influence of intrinsic (epicalyx, diaspore 
characters, life history, polyploidy) and extrinsic (biogeographic movement) traits on 
diversification.  We found three shifts in diversification (shifts 1-3) that all occur within 
clades that are characterized by a specialized dispersal character (the epicalyx, 
elaiosome, and pappus).  In all three cases, the origination of these traits precedes the 
shift in diversification, although always in close proximity to the shift.  Movement into 
new biogeographic regions is correlated with shifts 1 and 2, while the third shift may be 
associated with movement into montane habitats.  Shift 3 appears to be more directly 
correlated with the evolution of the perennial habit; however, polyploidy, elaiosome 
evolution, and movement into montane ecosystems also occur in close proximity in the 
phylogeny, suggesting multiple causal factors of diversification.  While we cannot rule 
out that biogeographic movement alone drove diversification shifts 1 and 2, our results 
are consistent with the hypothesis that specialized dispersal characters were “pre-
adaptations” to move to and thrive in the novel habitats of new geographic regions.  
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Polyploidization has long been proposed as an important mechanism of sympatric 
speciation, but only few studies documented the relationship between the polyploids 
and their diploid progenitors.  Understanding these relationships is important for 
revealing the origin of the polyploids and for detecting if polyploidization occurred as a 
single event or if new polyploids are repeatedly appearing in nature. So far, the existing 
studies on this topic deal with diploid-tetraploid contact zones. In this study, we are 
investigating the relationships between diploid and hexaploid individuals of Aster 
amellus at a contact zone to understand the origin of the hexaploid cytotype and to 
assess the occurrence of gene flow between the diploid and hexaploid populations. For 
this, we use DNA sequencing of chloroplast intergenic spacers and analysis of 
microsatellites. The cpDNA data identified multiple haplotypes within each cytotype, 
with both cytotypes having a very similar haplotype spectrum. Haplotypes show very 
little geographic structure and all haplotypes occupy large areas. Similarly, the 
microsatellite data indicate frequent gene flow between populations of the two 
cytotypes. These results contrast with the absence of intermediate tetraploid cytotype 
and the post-pollination barriers detected in this polyploid complex. The possible 
mechanisms leading to this pattern are discussed. Additional techniques such as in situ 
hybridization are being used to fully understand the origin of the hexaploid cytotype.  
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Aromatic and medicinal plants have been studied well because of their chemical 
properties. The first step of these studies is to understand the name of the taxa included 
in the group concerned. Towards understanding the biodiversity of sages (Salvia L.) in 
Turkey for guaranteeing their sustainability a taxonomic revision has been done and its 
biodiversity is documented by the authors. In Turkey this genus was first revised in 
Davis’ Flora of Turkey and the East Aegean Islands (Vol. 7) in which 86 species and one 
doubtful species were recognized. A revisional study has been done by the authors and 
the taxa included in this genus have been documented. Towards achieving this 
objective, field studies have been conducted in Turkey for a three year period since 
2005 and coordinated data as well as the herbarium specimens have been collected 
from all the localities including the ones cited in the flora. Additional herbarium material 
has also been borrowed from the main herbaria for further laboratory research studies. 
After consulting these specimens by means of using morphological, anatomical, 
cytological, ecological, numerical taxonomic and phytogeographical methods, a new 
revision of Salvia has been prepared. Since 2005, as part of a revision of the genus in 
Turkey, the authors have described two new species, two new varieties and two new 
records. S. aucheri Benth. var. canescens Boiss. & Heldr. has been also raised to 
subspecies rank. Moreover, two synonyms have been evaluated as valid species. This 
article covers the taxonomic information revealed from this taxonomic treatment. 
Besides providing some information about the rate of endemism and the conservation 
statuses of the taxa according the IUCN threat categories some recommendations are 
also made towards sustaining this valuable genetic resource in Turkey. 
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The Austral floristic realm comprises 16 families and c. 60 genera that are restricted to 
South America and Australasia. An important member of this realm is the 
Alstroemeriaceae, comprising Alstroemeria (75 spp.) and Bomarea (120 spp.) in Central 
and South America, Drymophila (2 spp.) in eastern Australia and Tasmania, and 
Luzuriaga with 3 spp. in temperate South America and one, L. parviflora, in New 
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Zealand. To infer the history of this clade, we sampled 150 species for the chloroplast 
genes ndhF, rbcL, and matK, and the mitochondrial gene matR. Trees were rooted on 
the relevant Liliales outgroups. Nuclear ITS sequences provided additional information 
at the species level. Results show that the age of the crown group of Alstroemeriaceae 
is ca. 70 Ma, when Australasia and South America were connected and Antarctica still 
carried tropical vegetation. Alstroemeria and Bomarea are mutually monophyletic and 
they diverged from each other ca. 38 Ma ago, long before the main uplift of the Andes. 
The diversification of these two genera ca. 20 Ma ago was probably driven by the 
Andean orogeny. Chile has 35 species of Alstroemeria and the Brazilian Atlantic forest 
c. 40, and we are generating more nuclear data to better resolve their relationships. 
Drymophila and Luzuriaga are inferred to have diverged ca. 42 Ma ago, during the mid-
Eocene, when temperate/subtropical vegetation covered Australia, Antarctica, and 
southern South America. The split between L. parviflora and its Patagonian relatives is 
dated to 4 Ma, implying long distance dispersal to New Zealand. However, New Zealand 
also harbors as yet un-described 20-23 Ma-old leaf fossils of Luzuriaga, suggesting an 
earlier presence of the genus, followed by extinction. 
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Flowers offering oil resources to pollinators are only found in 11 families distributed 
among unrelated orders throughout the angiosperms. Within most of these families oil-
producing structures called elaiophores evolved only once, but in Orchidaceae and 
Iridaceae this unusual type of pollination system evolved multiple times. In both cases, 
phylogenetic reconstructions lack necessary details for accurately inferring the number 
of gains or losses. Our study was focused on the Iridaceae family in order to obtain a 
better understanding of the evolution of the pollination strategies probably related to the 
floral oil-secretion.  Except one South African species in the subfamily Crocoideae, 
which secrete floral oils from epithelial elaiophores, oil-secretion in Iridaceae is 
restricted to several Neotropical genera of the subfamily Iridoideae, in which it occurs in 
conspicuous glandular trichomes on either the tepals or the staminal column. 
Trichomatic elaiophores evolved first within Sisyrinchium L., the largest, most 
widespread and most taxonomically complex genus in the New World Iridaceae. 
Phylogenetic analyses based on eight molecular markers obtained from 101 
Sisyrinchium accessions were conducted to produce the first extensive phylogeny of the 
genus. Total evidence analyses confirmed the monophyly of the genus and retrieved 
nine major clades weakly connected to the subdivisions previously recognized. The 
phylogeny was used to detect biogeographical patterns, and to trace the evolutionary 
origin of glandular trichomes present within the flowers of numerous species. Glandular 
trichomes evolved several times independently in the genus and in two cases these 
glandular trichomes are oil-secreting. Biogeographical patterns indicate a first 
expansion from Central America and Northern Andes to the subandean ranges between 
Chile and Argentina on one hand, and the extended area of the Paraná river basin on 
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the other. The distribution of oil-flower species on the phylogeny suggests that oil-
producing trichomes may have played a key role in the diversification of the genus. 

 
 

Poster II-31 
 

Seed–dispersal possibilities in myrmecochorous genus Melampyrum – Is there 
an interspecific competition for dispersers? 

 

Chlumský, J.; Jílková, V.; Koutecký, P. & Štech, M. 
 
University of South Bohemia, Faculty of Science, Branišovská 31, 370 05 České 
Budějovice, Czech Republic 
janchlumsky@seznam.cz 

 
Genus Melampyrum contains group of hemiparasitic myrmecochorous annual plants 
widespread over the temperate zone of the northern hemisphere. Specific distribution of 
some species in connection with myrmecochory evokes many interesting questions 
about their migration history. Aims of this project are 1) to find out if there is an 
interspecific competition for disperser ants between two model species of Melampyrum 
and 2) to resolve whether myrmecochory is the only mean of seed-dispersal for genus 
Melampyrum. 
M. pratense and M. bohemicum are two species with similar habitat requirements 
frequently occuring together. Despite this, their distribution differs markedly. M. pratense 
is widespread almost all over the Europe and its populations are usually very large. On 
the contrary M. bohemicum has a very limited distribution (restricted only to the Czech 
Republic and Slovakia) with small dispersed populations. Even on mixed stands M. 
bohemicum usually occurs as a small compact population, whereas M. pratense grows 
abundantly in all favourable sites in the area. One of possible explanations of such 
imbalance would be difference in ant seed-removal rates. Our field studies show, that 
from mixed-seed samples, containing both species, ants preferentially remove seeds of 
M. pratense and therefore M. pratense would be more successful in the competition for 
seed-dispersers and consequently in the colonization of favourable sites. 
Genus Melampyrum is considered to be solely myrmecochorous and no other way of 
seed transport has been described so far. Though to achieve recent distribution of some 
Melampyrum species during the Holocene, myrmecochory would be highly insufficient. 
Because seeds are not equipped for anemochory or epizoochory, the most probable 
way of dispersal would be endozoochory. Fresh plants and seeds were fed to a 
hamster, a rat, a rabbit, some seed-eating birds and to a cow. Droppings were checked 
for seed occurence. Seeds managed to pass intact only through digestive tract of a 
cow. This suggests that large ruminants such as deers, mouflons or a forest-grazing 
livestock can be important dispersers of Melampyrum species on a long-distance scale. 
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Kleptoplasty, the ability to incorporate functional chloroplasts for weeks or months in 
cells of the digestive gland and perform photosynthesis, is known for several 
sacoglossan sea slugs. Three different classes of retention can be distinguished: 1. no 
functional retention, 2. functional short-term retention and 3. functional long-term 
retention. Members of the shelled Oxynoeaceae and the ceras-bearing Limapontioidae 
are all non-retention forms, whereby short- and long-term retention forms are all 
members of the Plakobranchoidae. The mechanism of kleptoplasty and photosynthesis 
in sacoglossan sea slugs is less understood then ever, since a horizontal gene transfer 
has been rejected for at least 2 long term rention forms: Plakobranchus ocellatus and 
Elysia timida (Wägele et al. 2010). Therefore properties of chloroplasts may play a 
major role in these species, therefore the source of incorporated chloroplasts becomes 
more and more important. 
Sacoglossan slugs mainly feed on ulvophyceaen algae but exact knowledge of the host 
algae is often unknown. Here, we present a molecular approach using cp maker genes 
to identify incorporated chloroplasts of several sacoglossan species. We compared the 
food of non photosynthetic active sacoglossan with photosynthetic active species. Our 
results show that the food source is sometimes identical between species of all three 
retention classes, indicating that the origin of chloroplasts is not the only factor which 
enables kleptoplasty.  
 
Waegele, H; Deusch, O; Handeler, K; Martin R; Schmitt, V; Christa, G; Pinzger, B; Gould, SB; Dagan, T; 
Klussmann-Kolb, A; Martin, W. 2010: Transcriptomic evidence that longevity of acquired plastids in the 
photosynthetic slugs Elysia timida and Plakobrachus ocellatus does not entail lateral transfer of algal 
nuclear genes. Mol Biol Evol., doi: 10.1093/molbev/msq239. 
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Glyceria fluitans group is a complex of 4 closely related taxa that differ, besides ploidy 
level, also in their European area of distribution and frequency of occurrence. Their 
distribution areas overlap in the Czech Republic.  
Using very efficient method of flow cytometry, nuclear genome size was established for 
the first time for members of this group. Differences in nuclear genome size among 
diploids were found – unlike in tetraploids, which are indistinguishable. The results are 
consistent with studies showing that species with larger genomes tend to be limited in 
their distribution and range of ecological environments they can occupy (G. nemoralis, 
with the highest 1Cx value, is the rarest species of this group). A biosystematic aproach 
(DAPI and propidium-iodide flow cytometry, chromosome counting using rapid squash 
techniques, isoenzyme analyses and multivariate morphometrics) was employed. 
Multivariate statistics shed some light on the main differences among the studied 
species. Two taxa with previously unknown morphology were found at one location in 
the vicinity of Znojmo (southern Moravia). As the flow cytometry analyses revealed 
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major differences in these two taxa´s nuclear genome size unlike any interspecies 
variation found among the rest of 1400 analysed plants it is thought to be somewhat 
different from the rest of the Glyceria fluitans group. When significant morphological 
differences were found to support the flow cytometry results, a hybrid origin of at least 
one of these taxa was proposed. 
The possibility of allotetraploid origin of Glyceria notata was proposed as well as it 
carries intermediate morphological characteristics of the two possible parents – the 
diploids G. nemoralis and G. declinata. Although the cytometry analyses support this 
hypothesis we were unable to obtain a veryfication by the means of isoenzyme 
analyses. Recently, molecular techniques (ITS sequencing) were employed in order to 
solve this matter without any doubts. Preliminary results support all above mentioned 
hypothesis of hybrid origins.   
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Current perspectives on how plant communities are assembled at local scales in 
tropical forests are varied. The roles of environmental suitability, random but spatially 
autocorrelated seed dispersal, and biotic interactions are especially intensely debated. 
Simultaneous examination of spatial and environmental pattern in plant communities 
can help to assess the likely relative importance of candidate causal factors. We studied 
understory herbaceous plant distributions in two study sites, located at 1000 m and 
1400 m elevation, in tropical montane forest in Lore Lindu National Park, central 
Sulawesi. At both sites, the percentage cover of all terrestrial herb species was 
inventoried in 200 small sampling plots. Almost 60% of species encountered in both 
sites were ferns. Predictability in species turnover was evaluated in relation to inter-plot 
distance and local environmental gradients in soil chemistry, topography and forest 
structure using Mantel tests. Analyses were run for ferns vs. ‘other herbs’ separately, to 
test whether ferns differ ecologically from the remainder of the herb flora. In addition, we 
examined how strongly the distributions of each of the most common herb species were 
associated with the same environmental gradients, and with each other, to identify 
positive or negative species associations. We discuss the likelihood of these arising 
from competitive interactions vs. common habitat preferences. 
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The lower Cretaceous angiosperm macrofossil record already shows the three major 
groups of angiosperms that we know today, i.e. ANITA (Pluricarpellatia, Scutifolium), 
Magnoliids (e.g. Archaeanthus, Endressinia, Araripia) and Eudicots (Sapindopsis). 
However, Monocots with a high diversity today - they constitute about one-fourth of 
living angiosperms - are known only by pollen grains, charcoalified flowers and a few 
leaves, such as possibly Acaciaephyllum. The fossil record remains scarce up to at 
least the Turonian with the appearance of Arecaceae and Pandanaceae. 
The occurrence of two anatomically preserved taxa in the late Aptian Crato Formation of 
northeastern Brazil shows that Monocots had already started to diversify during the 
Lower Cretaceous.The first  taxon consists of isolated leaves that have a remarkable 
affinity to recent basal Araceae. The second taxon is preserved as a whole plant, 
including roots, slender parallel veined leaves and flowers and shows affinities to core 
Monocots. Both taxa seem to have grown in differing habitats under very different 
ecological conditions. Thus the scarceness in the fossil record does not represent a 
delayed diversification but most likely corresponds to a taphonomic bias. 
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Relationships within the angiosperms have been substantially clarified within the past 
few decades. Summarizing the community’s efforts, 42 plant systematists coauthored 
the first ground-breaking paper in 1993 proposing a new phylogeny for angiosperms 
based on the hitherto obtained DNA sequences of plastid rbcL. This eventually led to 
APG (1998), APG II (2003), and APG III (2009) reflecting the according expansions in 
our understanding of macrosystematics of the angiosperms. On the level of orders and 
families we have now reached a high degree of systematic stability and consensus.  
Graphical representations of the total angiosperm tree at the level of orders and families 
has been elusive, taken the limitations of the usual A4-size journal.  
As an educational aid, the first author conceptualized a full-scale overview of all orders 
and families to include main pertinent characteristics of the higher taxa. In collaboration 
with Hartmut H. Hilger and support of the colleagues mentioned below, a first A0 poster 
was devised in German and published by DeGruyter (Berlin) in 2007.  
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An advantage of this representation is the possibility of placing the plesiomorphic 
characters on the lower branches, while the apomorphic features on the limbs with the 
crown groups. 
Ongoing research since then has been able to resolve previous polytomies in the tree 
and the “hard copy“ of the poster would have needed to be reprinted. Rather, in 2009 
we decided to upload the tree as an OpenPDF*, with regular updates ever since. The 
poster has been broadly acknowledged and cited (APweb, Tree of Life/tolweb, Vifabio, 
Systax, etc.). 
 
We gratefully acknowledge support and advice from:  
PH Raven and PF Stevens (MoBot, St. Louis),  
PS Soltis and DE Soltis (Univ. of Florida),  
RF Evert (Univ. of Wisconsin), Chr. Dobeš (Univ. of Vienna), M. Weigend (FU Berlin), 
and M. Wink (Heidelberg Univ.). 
 
* Cole TCH, Hilger HH (2010 ff., regularly updated) 
   Angiosperm Phylogeny Poster – Flowering Plant Systematics (Open PDF) 
   http://www2.biologie.fu-berlin.de/sysbot/poster/poster1.pdf 
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Diversification of palms in the earliest tropical rain forests 
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More than half of the world’s biodiversity is contained within tropical rain forests (TRF), 
yet the origin and diversification of this diversity remains largely unexplained. Major 
hypotheses of TRF diversification include gradual accumulation of diversity over long 
periods of time or rapid speciation events either ancient or recent. Here we present the 
first investigation of the mode and tempo of TRF diversification based on a complete 
genus-level sampling for an important TRF-restricted plant family. Palms 
(Arecaceae/Palmae) are one of the most ecologically important and characteristic 
components of TRF worldwide and represent a model group for the investigation of TRF 
evolution over long periods of time. We estimated speciation events under a Bayesian 
framework using a relaxed clock approach, while spatial origins of the family were 
inferred under a maximum likelihood method that implements the dispersal-extinction-
cladogenesis model. An analysis of diversification was carried out based on lineage-
through-time plots (LTT) plots. We provide evidence that diversification of extant 
lineages of palms started during the mid-Cretaceous about 100 million years ago (Ma) 
in Laurasia. This correlates with the first fossil indications interpreted as TRF in North 
America during the mid-Cretaceous as well as the diversification of angiosperms in 
general. Our results suggest that palms played a major role in TRF diversification since 
the origin of the biome. Palms conform to a constant diversification model of TRF 
evolution (the 'museum' model), at least until 24 Ma, with no evidence for any change in 
diversification rates even through the Cretaceous/Paleogene mass extinction event. 
Given the ancient origin and stable environment provided by the TRF biome, 
comparatively old lineages have persisted and contributed to the steady accumulation 
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of species diversity over time. In contrast to other plant studies, our results demonstrate 
that high species richness in TRF can be explained by a long and stable evolutionary 
process dating back to the mid-Cretaceous. 
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Application of algae barcoding in water quality monitoring 
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The water quality in Europe is enormously under pressure by various interfering 
chemical, physical, and biological stressors. An acceptable water quality is however, 
essential for the persistence of aquatic ecosystems and also has important socio-
economic impacts. In Europe water policy and water pollution control is embedded in a 
number of environmental directives, e.g. the European Water Framework Directive. 
Siliceous algae (diatoms) play a prominent role in these directives and are an essential 
part in biomonitoring programs as they are important indicators of water quality, reacting 
sensitive and fast to environmental change. Traditional diatom monitoring includes 
regular sampling and controlling of diatom communities using mainly light microscopy 
techniques. This approach is limited by a combination of financial resources and 
analysis capacity, long running time, and chance of erroneous diagnosis. 
In order to forestall these disadvantages we are developing the DNA-based HydroChip 
monitoring tool. This new application, based on DNA microarray technology, will allow 
an automatic, fast, efficient, standardized and reliable assessment of the algal (diatom) 
flora at minimal costs. The possibility of rapid low-cost analyses will also permit early 
warning of and possible direct measures against developing deleterious water 
conditions. We make use of sequence variations in the 18s rRNA gene that is generally 
applicable for standardized diatom barcoding. Quantitative population analyses might 
be also applicable in the future through pyrosequencing technology. First tests with a 
prototype of the HydroChip carried out on a large set of diatom samples collected in 
various water types in the Netherlands indicate a large degree of consistency between 
traditionally counted samples and those analyzed with the new molecular technique. 
Development and application of powerful barcoding techniques for water quality issues 
will promote uniform ecological monitoring across the Netherlands and, potentially 
across Europe. 
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Slowdowns in diversification rates from real phylogenies  
may not be real 
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Studies of diversification patterns often find a slowing in lineage accumulation towards 
the present. This seemingly pervasive pattern of rate downturns has been taken as 
evidence for adaptive radiations, density-dependent regulation, and metacommunity 
species interactions. The significance of rate downturns is evaluated with statistical tests 
(the γ statistic and Monte Carlo constant-rates (MCCR) test; birth-death likelihood 
models and AIC scores) that rely on null distributions, which assume that the included 
species are a random sample of the entire clade. Sampling in real phylogenies, 
however, often is non-random because systematists try to include early-diverging 
species or representatives of previous intra-taxon classifications. We studied the effects 
of biased sampling, structured, and random sampling by experimentally pruning 
simulated trees (60 and 150 species) as well as a completely sampled empirical tree 
(58 species) and then applying the γ statistic/MCCR test and birth-death likelihood 
models/AIC scores to assess rate changes. For trees with random species sampling, 
the true model (i.e., the one fitting the complete phylogenies) could be inferred in most 
cases. Oversampling deep nodes, however, strongly biases inferences towards 
downturns, with simulations of structured and biased sampling suggesting that this 
occurs when sampling percentages drop below 80%. The magnitude of the effect and 
the sensitivity of diversification rate models is such that a useful rule of thumb may be 
not to infer rate downturns from real trees unless they have >80% species sampling. 
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Evolution of floral symmetry in Papaveraceae: 
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Zygomorphy or bilateral symmetry in flowers is recognized as a major innovation in 
Angiosperms. Transitions towards zygomorphy have occurred repeatedly throughout 
the evolutionary history of angiosperms, although in association with various floral 
organisations. Such an observation raises questions about the origin during evolution of 
this recurrently evolving trait, and the genetic and or morpho-architectural context 
enabling its emergence. In Ranunculales, the sister group to all other Eudicots, we have 
showed that zygomorphy evolved three times independently, in the subfamily 
Fumarioideae of the Papaveraceae sensu lato, in the Ranuculaceae and in the female 
flowers of some genera of Menispermaceae. In Fumarioideae, zygomorphy is initially 
transverse. Such ontogenesis is different from the most common trend observed in 
Angiosperms, where zygomorphy generally originates through dorso-ventral 
differentiation of the corolla and androecium. In order to go further in deciphering the 
developmental and genetic bases of zygomorphy in Fulmarioideae, we studied the early 
and late floral development in three species presenting different types of symmetry of 
the flower, and examined in parallel the expression of candidate genes chosen from the 
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key morphological events identified in the developmental study. We found that the initial 
stage of development is disymmetric in all three species, and this groundplan persists 
until all organs are initiated in species characterized by disymmetric and zygomorphic 
adult flowers. We identified key morphological events accounting for the shift from a 
disymmetric to a zygomorphic groundplan during late stages of floral development. 
These events pertain to asymmetric growth of stamen filaments, nectary and spur 
formation. Based on their known function in similar developmental processes in model 
species, we chose to characterize the homologues of CYCLOIDEA (CYC), SHOOT 

MERISTEMLESS (STM) and CRABS CLAW (CRC) in Papaveraceae species. Two lineages 
of CYC-like and STM-like genes were found, and an orthologue of CRC. We then 
examined their expression patterns at key developmental stages, using semi-
quantitative PCR and in situ hybridization. Our results shed light on the diversity of the 
developmental and genetic events occurring during early and late development and 
help identify those possibly involved in the transition from a disymmetric to a 
zygomorphic flower.  
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SCAR-MarBIN and ANTABIF:  
Free and Open Acces to Antarctic biodiversity data 
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The Census of Antarctic Marine Life (CAML) is a global network of researchers engaged 
in a scientific initiative to assess and explain the diversity, distribution, and abundance 
of life in the Southern Ocean. CAML’s main biodiversity data was collected from 17 
research vessels during the IPY. Its data component, SCAR-MarBIN, is progressively 
publishing this data through its webportal (www.scarmarbin.be) and in various other 
contexts to valorize this unprecedented exploration effort, which took place in a region 
where the most intense rates of species extinction and invasions are expected.  
In this paper, we present SCAR-MarBIN, introduce the new Antarctic Biodiversity 
Information Facility (ANTABIF, www.biodiversity.aq) and argue that it has become vital 
and practicable to support an international mechanism for the exchange of relevant, 
openly accessible and thoroughly checked scientific data.  
Only in these conditions will the Community benefit from sufficient credibility to use 
these tools in support of the establishment of a benchmark for detecting responses to 
global change and for highlighting key areas that require further investigation or 
protection.  
As part of the legacy of the International Polar Year, various initiatives are collaborating 
to document biodiversity in the Southern Ocean, the ecosystem services it delivers and 
its evolution in the light of global change. From lessons learnt about data management 
in the framework of the IPY, and building on recent SCAR data management practices, 
the creation of a freely accessible, community-driven archive should be considered a 
top priority.  
 
Keywords: Census of Antarctic Marine Life, International Polar Year, Biodiversity, Data management, 
Legacy 
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Seasonal variation in occurrence of the medicinal leech  
Hirudo orientalis Utevsky & Trontelj 2005, in Guilan Province, Iran 
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Two small populations of medicinal leeches Hirudo orientalis Utevsky & Trontelj, 2005 
were sampled monthly over the course of a year (November 2008-October 2009) in two 
separate regions of Guilan Province in northern Iran. Environmental factors including 
host availability, temperature, and vegetation density were analyzed to assess their 
impact on leech populations. The study areas supported low densities of medicinal 
leeches due mostly to agricultural activity and habitat destruction limiting them to small 
patchy water bodies. The destruction caused by agricultural activities has been a 
gradual limiting factor of leeches' distribution over years in the study areas and not a 
permanently active factor in all seasons due to special period of agricultural activities.  
Leeches were most abundant in May/June, present in small numbers in July/August, 
and hibernated from December to March 2009 at both sites. Leech density was 
significantly correlated with amphibian density, the major hosts in the sample areas. 
Temperature and aquatic vegetation densities directly (Temperature as effective force of 
leeches growth rate and vegetation as their shelter against potential and sudden 
hazards like ducks respectively) and indirectly (due to their impacts on amphibian 
population as leeches' major prey) affected leech numbers. Leeches of < 1 g were 
found mostly in April and May following hatching, while those > 5 g were predominant in 
September. 
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Predation in two species of leech under laboratory conditions 
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Two 60 day experiments on predation behavior in leeches were conducted concurrently. 
In the first, medicinal leeches, Hirudo orientalis, were fed to satiation on bovine blood 
and were then transferred into two large plastic containers of the same size but with 
differing temperatures, 6-7ºC and 23-24˚C, containing starved Erpobdella octoculata 
(L.). At the higher temperature E. octoculata rapidly attacked juvenile and adult 
medicinal leeches and swallowed them. This also occurred at the lower temperature but 
took place more slowly. Under similar physical conditions, the reverse pattern of feeding 
occurred for starved medicinal leeches which attached to juvenile E. octoculata fed on 
bovine liver but did not consume them, or fed on adults. These observations confirm 
interspecific predation between two families of leeches, Hirudinidae and Erpobdellidae. 
Numbers of leeches decreased rapidly at the higher temperature, especially when E. 
octoculata was the predator.  
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Five toad jerboas species of genus Allactaga (Dipodidae, Rodentia)  

as a model for integrative perception of species concept  
in desert rodents, Iran 

 
Darvish, J. 
 
Ferdowsi University of Msahhad, Rodents Research Department,  Mashhad, Iran  
darvish_j2001@yahoo.com 
 
The application of different laboratory methodology in determination of biological 
species shows controversions and demand  the requalification of the taxonomic 
concepts.  This  problem was  analyzed in five toed jerboas species  of Iran and the 
specimens from different localities including, A. elater (Lichtenstein, 1828), A. Williamsi 
(Thomas, 1897),  A. tousi  Darvish et al. (2008) , A. hotsoni  Thomas 1920, A. firuzi  
Womochel (1978) were  studied by different morphological and molecular methods. The 
results show that A.willamsi is remarkably  stable, but A. hotsoni  and A. firouzi were  
regrouped  together in all molecular and morphological studies. A. toussi and A. elater  
were found  to be the  same species by RFLP method, but different species  in  Co1 
barcoding method. A. elater seems to be a complex species based on molecular 
studies. These studies show that the main difference between morphospecies varies in 
different methodologies, therefore cause the taxonomic controversies. So the result of 
all studies must be weighted by an integrative taxonomic methodology for perception of 
each species as evolutionary developmental unity of speciation for final taxonomic 
decision. 
 
Keywords: Concept, methodology, integrative approach, Allactaga, Iran 
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The usefulness of chromosomes of Dorcadionini longhorn beetles 
(Coleoptera, Cerambycidae, Lamiinae) for the group systematics 
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The only published data on the chromosomes of Dorcadionini is the statement of Vives 
(2000) that in Iberodorcadion the chromosomes are globular and weakly differentiated. 
Our cytogenetic data on 14 species of Dorcadionini from Romania and Greece including 
one species of Neodorcadion, two species of Dorcadion (Carinatodorcadion) and eleven 
species of Dorcadion (Pedestredorcadion), shows that all these species have a 
karyotype with 2n = 24. All studied species have very similar chromosomal complement, 
interspecific differences consisting only in centromere position on some chromosomes 
and therefore cytogenetic data cannot be used for phylogenetic inferences within the 
tribe. In Polyphaga, including Cerambycidae, the most common is a karyotype with nine 
pairs of autosomes plus one pair of heterosomes (2n = 20; 9 + Xyp male meiotic 
chromosome formula). As a result, this condition has been suggested to be the primitive 
character state of the suborder. Using Monochamini and other Lamiinae as outgroup, a 
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karyotype with 2n = 24 found in Dorcadionini can be regarded as derived. This 
character could sustain the monophily of the tribe that was questioned lately because of 
lack of any known synapomorphy. 
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Puntius spp. (Cypriniformes: Cyprinidae), commonly known as silver barb fish, is widely 
distributed in Asian tropics. There are confusions in the taxonomic status of this genus 
where some authors have recently changed some of the Puntius species name under 
the genus Barbodes. The validity of changing this genus name remains unanswered. 
Since the current taxonomic classification is solely based on morphological characters, 
many species in this genus could probably be subdivided into several distinct groups. 
Thus, the present study highlighted the phylogenetic relationships among ten species of 
Puntius inferred from both mitochondrial and nuclear genes by using DNA sequences 
from the Cytochrome b (857 bp), Cytochrome oxidase 1 (501 bp), and recombination 
activating  gene 2 (860 bp). Samples were collected from five different locations in 
Peninsular Malaysia, namely Sungai Pahang, Sungai Perak, Selangor, Johore and 
Terengganu. Phylogenetic reconstructions using maximum parsimony, maximum 
likelihood, and Bayesian analyses for all genes retrieved similar clades, only branching 
order within these clades varied slightly between trees. The intrageneric distance for 
each mitochondrial and nuclear gene suggesting that there might be more than one real 
homogenous involved in this complex genus of Puntius. 
                                         
Keywords: Cyprinids, Puntius, nuclear gene, mitochondrial DNA, phylogenetics 
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The MapViewer uses OpenLayers as a base to display map data. Users can upload 
points in the form of a CSV (coma separated values) file to be displayed on the map. 
The point information is parsed and stored temporarily in a Postgres database. The 
layers indicated on the map are served by Geoserver, which allows for layer 
customization. Users have the ability to fully customize the layers and the points 
displayed and can overlay the data on a separate WMS (Web Map Service) like Google 
maps or NASA satellite images. The data can be queried with the help of several PHP 
scripts and Postgres functions to allow complex results like spatial analysis or 
distribution statistics. As the results are always displayed within OpenLayers they 
remain interactive. Included with the MapViewer is the ability to print the maps produced 
along with all the information overlaying the map, this is done with the help of 
ImageMagic. All of the software mentioned operates seamlessly in the background on 
the server so all the user sees at any time is the MapViewer. I plan to show the tools 
features and capabilities in detail during the booth session. 
The MapViewer is available freely and will be maintained beyond the end of the EDIT 
project by the Royal Museum for Central Africa and the National Botanic Garden of 
Belgium. Alternatively we offer a mirror to institutions wishing to host their own copies of 
these services.  
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Acantharia are marine protists taxonomically affiliated to the super-group Rhizaria. In 
the Ocean, they are ubiquitous and commonly outnumber their rhizarian counterparts 
(e.g. Foraminifera, Polycystinea). Acantharia are active grazers and substantially 
participate to primary production through endosymbiotic relationships with microalgae. 
Despite their key position in marine ecosystems, our knowledge on the biology of 
Acantharia is still in its infancy. Their first classifications based on the skeleton’s 
morphology have been done by Johannes Müller in 1858 and his student Ernst Haeckel 
in 1888. In 1926, Schewiakoff included several cytoplasmic features to produce the 
main and currently used taxonomic framework for Acantharia. The evolutionary history 
of Acantharia is unknown since this protistan group does not fossilize. 
Based on a morpho-molecular approach on single cells, our study aims at re-assessing 
the taxonomy of Acantharia. To do so, we isolated about 300 cells from different oceans, 
took pictures of each specimen for morphological identification, and sequenced the 
small (18S) and large (28S) subunit ribosomal DNA sequences for phylogenetic 
analysis. Here we propose an amended taxonomical framework for Acantharia 
combining morphology and molecular markers. In addition to that, fossil records of other 
radiolaria (polycystinea) were used to calibrate a molecular clock for the acantharian 
sequences. 
This study improves our understanding on this poorly known yet important protistan 
group by exploring their molecular and morphological diversity as well as their 
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evolutionary history. 
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Structure and mutational dinamics of the psbA-trnH spacer is comparatively analyzed in 
two groups of unrelated families, Umbelliferae (the genus Bunium and related taxa) and 
Leguminosae (the tribe Loteae). This region has been used increasingly in phylogenetic 
and barcode studies of plants because of its high varibility. The distribution of variability 
along the spacer in studied groups is consistent with a general pattern evident for 
angiosperms (Štorchová & Olson, 2007). The 5’end lying directly after the psbA gene is 
more conservative in length than the 3’end due to maintenance of secondary structure. 
We also recognized highly homoplastic inversions in the 5’end, independent origin of 
which in the stem-loop appears to be common in plastid non-coding regions. However, 
in some taxa of both Umbelliferae and Leguminosae additional inversions were also 
observed. 
In Leguminosae only, we found a duplication that covered 20 bp at the 3’end of the 
psbA gene plus the first adjacent nucleotide at the 5’ end of spacer. As a result, 21 bp 
were added to the spacer.  
In Umbelliferae, spacer length varies greatly (110-357bp) due to length mutations in 
3’region. Besides, similar nucleotide substitutions in the 5’end were found in taxa, which 
are not grouped together according to nrITS data and morphology. Analysis of the 
spacer secondary structure suggests that these substitutions resulted in stabilizing the 
stem-loop region of the 5’end. Stem length compensations via substitutions in the 5’end 
were revealed in various angiosperm genera (reviewed in Štorchová & Olson, 2007). 
Our study is the first to demonstrate the independent appearance of identical sequence 
traits in different though allied lineages. In Leguminosae, large structural changes were 
not observed and 5’end of spacer is more conservative than in Umbelliferae. 
In contrast to nucleotide substitutions, in both Umbelliferae and Leguminosae indels 
mark distinct phylogenetic clades supported by analyses of nrITS data.  
Discussion of the impact of structural constraints on substitutions and microstructural 
changes allowed us to evaluate the poteantial of the psbA-trnH spacer as a marker for 
phylogenetic reconstructions. 
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Corsica and Sardinia represent major centres of plant diversity and are priority regions 
for conservation due to their high number of endemic plant species, most of which are 
facing several threatening factors (e.g. land-use and land-cover change, habitat 
fragmentation, climate change, introduction of alien species). However, information at 
the molecular level supporting human decision-making on actions aimed at the 
conservation of these species is still scarce. Ruta lamarmorae Bacch., Brullo & Giusso 
and Ruta corsica DC. (Rutaceae) are endemic to Sardinia and Corsica, respectively; the 
former has only been recently described as a new and separate species with respect to 
the latter one. They are both found in mountain habitats: R. lamarmorae is restricted to 
two small sites in the Gennargentu massif (CE Sardinia), while R. corsica occurs in the 
main Corsican massifs. Molecular studies are in progress at the Institute of Systematic 
Botany (Zurich, Switzerland) using both a phylogenetic and a population genetic 
approach. A nuclear phylogeny is being created using ITS sequence data, which, in 
combination with a previously described chloroplast phylogeny, will allow us to better 
assess the phylogenetic relationships between these species. At the same time, a 
population genetic analysis is being performed using newly developed SSR 
(microsatellites) markers in order to investigate the genetic structure and diversity at 
both the intra- and inter-specific levels. These studies will provide valuable data to 
establish or implement in situ and ex situ conservation actions on these two endemics. 
 
Keywords: Ruta, Corsica, Sardinia, endemic species, phylogeny, nrITS, microsatellites, conservation  
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PANGAEA® and the ICSU World Data System (WDS) -  
towards a global system of data publishers and data libraries  
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In the empirical sciences the number of publications doubles every 10 years, whereby 
the corresponding data production amounts to a multiple of this increase - in particular 
in the environmental sciences. The availability of data is one of the key factors for global 
and complex science approaches (“data driven science”). However, increases, volumes, 
and the heterogeneity of data pose a huge challenge. The lack of a generally available 
way for  archiving and publishing data actually turned out to be a severe structural 
problem in the empirical sciences. The objective is to organize technically available data 
in a manageable way that allows to derive knowledge from information whereby 
preserving the approved quality standards of scientific publishing. Presently, at best a 
few percent of the last decades data production is available whereby this does not 
necessarily mean that they are usable. Quality assurance, data and metadata formats 
as well the interoperability of related systems have to follow global standards and it is 
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the consistency and reliability of data  and infrastructure in the end that allows a single 
scientist to efficiently use data from distributed systems.   
The „World Data System“ (WDS) of the „International Council of Science“ (ICSU) is a 
global federated system of long term data archives and data related services covering a 
wide spectrum of natural sciences and encouraging interdisciplinary science 
approaches. Since 2007 the system is under revision with the aim to integrate various 
data centers and services with different scope. The main focus lies on (1) long term 
stewardship of scientific data, (2) data and metadata services including data analysis, 
and (3) data publication services. For the latter strong relationships with science 
publishers and libraries will be built up. Emphasis will also be given to interlink with the 
data production side, in particular science projects and programs. Furthermore, the 
WDS will maintain a common data and information infrastructure and interoperability 
conform to global standards thus ensuring efficient usage of supplied data and services 
as well as interlinkage with other networks and programs (see figure).  
PANGAEA® (Publishing Network for Geoscientific and Environmental Data) is an 
information system which represents the ideal functioning of the WDS. Storing more 
than half a million data sets from all fields of geosciences it belongs to the largest 
archives for observational data. Standard conform interfaces (ISO, OGC, W3C, OAI) 
enable access from a variety of data and information portals, among them the search 
engine of PANGAEA® itself (www.pangaea.de) and e.g. Google. All data sets in 
PANGAEA® are citable, fully documented, and can be referenced via persistent 
identifier (Digital Object Identifier - DOI) - a premise for data publication. Together with 
other ICSU World Data Centers and the Technical Information Library in Germany(TIB) 
PANGAEA® had a share in the implementation of a DOI based registry for scientific 
data, which by now is supported by a worldwide consortium of libraries 
(www.datacite.org). The long term goal is a "crossref for scientific data".  
Seeing the overall positive impact on the quality and availability of scientific data the 
PANGAEA® group is offering publication services since several years. They were the 
main initiators of the "Earth System Science Journal" at Copernicus (http://earth-
system-science-data.net/), which is used for standalone peer reviewed data 
publications. A further milestone was building up a cooperation with Elsevier. A common 
web service allows to reference supplementary data in PANGAEA® directly from the 
abstract pages of Science Direct. AGU, Kluwer, Nature, Copernicus, and Thomson 
Reuters have expressed strong interest and it is likely that similar services are built up 
until the end of the 2010. The next step with Elsevier is to further integrate the editorial 
process for the publication of supplementary data with the publication procedures on the 
Elsevier side, which practically means an extension of the peer review and a 
synchronization of editorial processes. 
PANGAEA® is operated as a long term facility by MARUM at the University Bremen and 
the Alfred Wegener Institute for Polar and Marine Research (AWI). More than 80% of 
the funding results from project data management and the implementation of spatial 
data infrastructures (47 International, 46 European and 37 national projects since the 
last 12 years - www.pangaea.de/projects).  
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Figure 1: WDS functional structure. “Metadata & Data Services” include WDS supplied data analysis 
services. Red boxes show  the core functions of WDS, blue boxes contain the various relationships. 
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Molecular and phytochemical evidence for the taxonomic integrity of Salix alba, 
S. fragilis, and their hybrid S. × rubens (Salicaceae) 

in mixed stands in SE Germany 
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We have used AFLP fingerprinting, nrDNA sequencing, and HPLC chromatography of 
phenolic compounds from bark samples to assess the intensity of hybridisation in two 
mixed stands of Salix alba, S. fragilis, and their hybrid S. ×rubens (Salicaceae) along 
the Danube in the vicinity of Regensburg (SE Germany). AFLP analyses of 130 
individuals from two mixed and two pure strands of the parental species resulted in a 
matrix of 337 polymorphic loci that was analysed with Bayesian cluster algorithms 
implemented in the software programmes Structure and NewHybrids. The results, 
together with sequences of the nrDNA ITS1 region, indicate that the three taxa are 
distinctly separated and that only a few F2-hybrids and no backcrosses to the parental 
species were detectable. These findings were corroborated by HPLC-
chromatographical studies of the phenolic compounds from bark samples that were 
carried out for the same individuals. A multivariate statistical analysis of relative peak 
areas of chromatograms (PCA, principal component analysis) indicates the clear 
separation of parental and the intermediate position of S. ×rubens individuals.  
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Anatomical and micromorphological studies on Teucrium sect. Isotriodon 
(Lamiaceae) in Turkey, with a taxonomic note 
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In this study, the anatomical features of the leaf and stem, besides the nutlet 
characteristics of some Teucrium sect. Isotriodon (Lamiaceae) taxa in Turkey, T. 
montbretii Betham subsp. montbretii, T. montbretii subsp. pamphylicum P. H. Davis, T. 
odontites Boiss. & Bal., T. cavernarum P. H. Davis, T. antitauricum T. Ekim, were 
investigated. The anatomical studies revealed that the taxa share generally similar 
anatomical characters such as thicker upper cuticles and larger upper epidermal cells 
compared to lower ones and diacytic to anamocytic stomata on the leaves. However, 
The palisade/spongy ratio and the occurrence of mucilage cells in epidermis shows 
difference among the taxa. Furthermore, the studied taxa have general stem 
characteristics of the Labiatae family except for having poorly developed collenchyma at 
the corners. With the amphistomatic leaves and scleranchymatic tissue in the median 
vein, T. cavernarum is seperated from the other taxa. Trichome types on the vegetative 
organs and nutlet shape and sculpturing are generally the same or similar in the studied 
taxa, but trichome distribution on the nutlets are different among them. Based on nutlet 
characteristics and some morphological ones, a new subspecies, T. monbretii subsp. 
yildirimlii M.Dinç & S.Doğu subsp. nov. is described as a new taxon. 
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Centaurea dumanii (Asteraceae) 
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Centaurea cassia Boiss. subsp. dumanii M. Dinç, A. Duran & B. Bilgili was previously 
described as a new taxon based on the type photograph and description of C. cassia. A 
detailed comparison of the plants from wild populations of the two subspecies revealed 
that subsp. dumanii was sufficiently distinct from the typical subspecies to be 
recognised as separate species. Because of this, it was proposed that Centaurea 
cassia Boiss. subsp. dumanii should be recognized at species rank as Centaurea 
dumanii (M. Dinç, A. Duran & B. Bilgili) M. Dinç & S. Doğu comb. & stat. nov. This 
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species is yet similar to C. cassia, in addition to the previously known diagnostic 
characters, from which it differs by having ovate to oblong and cuneate-based involucre 
(not suborbicular and truncate to subcordate-based), nearly flat phyllaries (not convex), 
achenes with diffuse and longer pappus (not without or with erect and shorter). 
Distribution maps and photographs of the two related species were presented.  
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Taxonomic inflation? Assessing the case of a native beetle genus, Eucolaspis 
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Eucolaspis Sharp 1886 is a chrysomelid beetle genus native to New Zealand 
comprising a number of endemic species. These beetles are reported to feed on many 
native and introduced plants. Often huge populations are found in fruit orchards causing 
extensive fruit damage. Although 15 New Zealand species have been described in this 
genus, the taxonomy remains unresolved with poorly described species and 
inconsistency among treatments. It is common to find morphological variation in each of 
the named species and this was acknowledged in the type descriptions. Economic 
damage in orchards is usually attributed to the species E. brunnea (Fabricius 1792), but 
at least one other name is attributable to beetles found on fruit trees, and several taxa 
might be involved. We undertook a comprehensive approach to address the taxonomic 
uncertainty in this genus, with special interest on the population infesting organic apple 
orchards in Hawke’s Bay region of New Zealand. Beetles from 11 different locations in 
New Zealand from 7 different plant hosts are used for our study. Morphological studies 
based on characters including body size, colour, pronotal punctures, pronotal & elytral 
markings, so far, suggests the existence of 5 morphotypes. DNA was extracted from 
representative individuals of all the samples, Cytochrome c oxidase 1 (CO1) region of 
mitochondrial DNA is amplified and sequenced from the beetles, which revealed 23 
haplotypes comprising three distinct clades. We obtained additional important data by 
examining extensive museum collections including type specimens, which afforded 
valuable information about morphological variation, host plant use and spatial 
distribution. Our data provide the opportunity to decipher the extent of morphological 
variation within species and thus the actual number of extant species which has been 
variously interpreted as 5 and 15. Furthermore these data allow us to determine how 
many species and populations are implicated in transfer to and infestation of exotic 
crops.  
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Taxonomy of the genus Nigella and the closely related genera, Garidella and 
Komaroffia (Ranunculaceae): Based on Seed Characters 
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The genus Nigella has been accepted as three separate genera according to the recent 
approaches, namely Nigella, Garidella and Komaroffia. In this study, the taxa of all the 
three genera have been examined in terms of general morphology and seed-coat 
sculpturing of the seeds. The seeds of 20 species and 27 taxa from 44 specimens from 
the Mediterranean and West Asian countries by both zoom stereo and scanning 
electron microscopy (SEM). Selected characters of 20 seeds of the above mentioned 
taxa have been studied. Representative pictures zoom stereo microscopy and SEM 
studies have been taken. The data obtained from microscopic studies have been 
standardized for an analysis with the NTSYS package program, and the relationship 
according to the analysis has been presented as a phenogram. Many of the characters 
are useful for distinguishing the species and supspecific taxa, whereas generic 
delimitation has not been fully supported by the seed characters.  
Keywords: Characters, Garidella, Komaroffia, Nigella, Seed, Taxonomy, Turkey  
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Phylogenetic insights into plant diversification through the Cenozoic 
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I will review phylogenetic evidence on the connection between climate change and the 
geographic movements of plant lineages during the Cenozoic.  Special attention will be 
paid to the impact of the expansion of temperate seasonal climates, and to the 
connection between movements into new areas and evolutionary radiation.  A key 
determinant of historical biogeographic patterns and community assembly has been the 
tracking of habitats as these have shifted through time.   
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Recent Pinus-species are all evergreen and have a prominent long shoot/short shoot 
differentiation. The short shoot axis is only rudimentary developed in this group. For 
angiosperms we could show that this type of shoot differentiation is nearly always linked 
to deciduousness. Due to that evergreen angiosperms with prominent shoot 
differentiations could be best explained by being derived from deciduous ancestors. The 
primitive evergreen condition in this group is however characterized by the absence of a 
shoot differentiation. Here it is therefore analysed if the shoot differentiation in Pinus L. 
could be regarded as a reminder of a deciduous ancestry too. In such a context the 
Singleleaf Pinon, P. monophylla TORR & FRÈM., would be functionally closest to a 
primitive evergreen angiosperm and represent a nearly perfect secondary adaptation to 
the needs of a typical evergreen species. Morphology and anatomy of aberrant short 
shoots in Pinus-species have been analysed to test this hypothesis. We suppose that 
the ancestor of Pinus L. had several needle leaves inserted spirally on a well developed 
short shoot axis ending in a terminal bud, as it can be found in the deciduous Larix MILL. 
today. Furthermore the results of Pinus L. can give meaningfully insights to the evolution 
of other shoot-differentiated gymnosperm-groups e.g. Pseudolarix GORDON and Cedrus 
TREW. We regard the recent deciduous condition in Larix MILL. and Pseudolarix GORDON 
as primitive and the evergreen condition in Cedrus as a derived feature. 
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The genus Moltkia Lehm. is represented by Moltkia coerulea (Willd.) Lehm. and Moltkia 
aurea Boiss in Turkey. The aim of this study is to determine the anatomical and 
micromorphological characteristics of the two species, and to compare these features 
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with each other. For the anatomical studies, transverse sections of stem and leaves, 
and the surface sections of leaves were studied. For the micromorphological studies, 
the pollens were examined using light and scanning electron microscope (SEM), and 
the nutlets were examined using stereo-microscope and SEM. After the studies, it was 
pointed out that they are very distinct from each other in terms of the anatomical and 
micromorphological features. According to the results obtained from anatomical studies, 
there are lots of differences between the two species considering the structure of the 
cortex, vascular cambium and endodermis of the stems. The vasculer bundle and upper 
and lower surface of the leaves are also noticeably different in two species. The two 
taxa are also readily distinguishable in terms of the pollen characteristics such as pollen 
shape, the outline in equatorial and polar view, polarity, aperture type and distribution 
and tectum ornamentation. In addition, while the nutlet shape is similar in the taxa, its 
surface is verrucate in M. coerulea, but tuberculate in M. aurea. 
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Bellevalia mathewii Özhatay & Koçak is a stenoendemic species growing in South 
Anatolia. In the present study, anatomical features of this species were determined. The 
studies were carried out on tranverse sections of scapes and leaves, and surface 
sections of the leaves. According to the results, the leaves are equifacial and 
amphistomatic with anomocytic stomata. There is 2-3-layered palisade parenchyma 
under each epidermis, and richly developed 7-9-layered spongy parenchyma between 
the palisades. Some spongy mesophyll cells include raphide crystals. Vascular bundles 
are located in equal intervals in spongy parenchyma. The upper epidermal cells lack 
raphide crystals, but some of the lower ones have plenty of them. In the stem, the 
cortex is multilayered and the vascular bundles are located in two rows. 
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Macro-micromorphological and anatomical studies on populations of the subspecies of 
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Teucrium lamiifolium, subsp. lamiifolium d’Urv. and subsp. stachyophyllum (P.H. Davis) 
Hedge & Ekim, in Turkey have been carried out based on herbarium specimens and 
field observations and the results were compared each other. The results obtained from 
the anatomical studies on stem and leaf showed that although the two subspecies are 
similar in stem anatomy, there are some differences between them in terms of 
mesophyll thickness and occurrence of crystal in upper epidermal cells of the leaf. Light 
and scanning electron microscope studies on nutlets revealed that the striking 
differences in colour, size, sculpturing and gland densitiy of the nutlets were seen 
between the two subspecies. Morphological studies also showed that there were 
important differences between the two taxa in terms of inflorescence, indumentum, stem 
length and thickness. As a result of the studies, it was proposed that T. lamiifolium 
subsp. stachyophyllum should be raised to specific rank as T. stachyophyllum 
previously treated by Davis. 

 
 

Poster I-90 
 

Genetic population structure of Bombina bombina (Amphibia – Anura) - 
Implications for conservation management 

 
Dolgener N.1, Schröder C.1, Havenstein K.1, Schneider A.1, Schneeweiss N.² & 
Tiedemann R.1 
 
1University of Potsdam, Institute of Biology, Unit of Evolutionary Biology/Systematic 
Zoology Karl-Liebknecht-Str. 24-25, 14476 Potsdam, Germany  
dolgener@uni-potsdam.de 
²Landesumweltamt Brandenburg, Naturschutzstation Rhinluch, 16833 Linum, Germany 
 
Genetic diversity and population structure of amphibians are frequently influenced by 
habitat destruction, particularily in areas of dense human population and intensive 
agriculture. We report the genetic population structure of the fire-bellied toad Bombina 
bombina in Brandenburg (East Germany) in the context of conservation and 
management. We analysed 298 samples originating from 11 populations in 
Brandenburg using mitochondrial control region sequences and six polymorphic 
microsatellite loci. We detected a moderate variability in the mitochondrial control region 
(18 different haplotypes) and at microsatellite loci (9 to 12 alleles per locus). These 
polymorphisms allowed us to discover a clear population structure among toads in 
Brandenburg. Despite of a relatively high overall population density a clear genetic 
divergence between the populations exists. The overall genetic population structue is in 
agreement with a postglacial colonization from South East-Europe and a subsequent 
population expansion. We show that the current habitat fragmentation in Brandenburg 
has not lead to similarily strong genetic divergence as in comparable areas, but it is 
likely to become an increasing threat for the survival of Bombina bombina. The 
documented constant decrease of population sizes and genetic exchange will inevitably 
lead to a loss of genetic variability, unless appropriate management measures are 
taken. These measurements should focus on specific ponds and hibernation sites 
where favourable conditions for toads should be maintained or - if necessary – 
reestablished by habitat restoration. It should be attempted to maintain self-sustaining 
populations to avoid the need of cost intensive and risky supportative breeding in the 
near future. 
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Cyanobacteria are a challenge for systematics and taxonomists. Their classification is 
traditionally based on morphological data, which often does not reflect the evolutionary 
history. Molecular studies in cyanobacteria can be difficult due to secondary products, 
various polypeptides, or polysaccharide sheaths. One particularly interesting group of 
cyanobacteria are the Pleurocapsales, characterized by a unique reproduction through 
multiple fission and specialized cells called baeocytes. Based on morphological traits, 
the genus Chroococcidiopsis has been traditionally classified within the Pleurocapsales, 
but recent molecular studies indicate that the Pleurocapsales are paraphyletic, and that 
Chroococcidiopsis is a sister group to heterocyte-forming cyanobacteria. This is in 
strong contrast to the close morphological similarity of Chroococcidiopsis to other 
members of the Pleurocapsales. However, many molecular studies show a very limited 
taxon sampling, lack statistical support, or are based on the analysis of single genes 
only. In order to overcome these problems, our project aim is finally to analyse three 
genes (16S rDNA, rpoC1 and gyrB) of approx. 70 strains with a focus on 
Pleurocapsales, Chroococcidiopsis, and heterocyte-forming groups. Data from 
GenBank and from available genomes was combined and analysed using Maximum 
Likelihood and Bayesian methods. Preliminary results support the hypothesis that 
Chroococcidiopsis is related to the heterocyte-forming cyanobacteria and confirm the 
paraphyly of the Pleurocapsales. Our results also indicate that several strains 
(Chroococcidiopsis and others) from culture collections are misidentified. Together with 
ultrastructural data (e.g. cell wall structure) from scanning electron microscopy we can 
obtain new insights into the phylogeny and evolution of cyanobacteria. 
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Speciation in plant-feeding insects is typically associated with host-plant shifts, with 
subsequent divergent selection and adaptation to the ecological conditions associated 
with the new plant. However, a few insect groups have also undergone speciation while 
remaining on the same host-plant species, and such radiations may provide novel 
insights into the causes of adaptive radiation. We used mitochondrial and nuclear DNA 
data to infer a phylogeny in the large cosmopolitan genus Rhopalomyia (Diptera: 
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Cecidomyiidae) that is restricted almost exclusively to host plants of the family 
Asteraceae. Our dataset included ca. 40 representative species (out of the 266 
described species of Rhopalomyia) from all over the world. The gall midges grouped 
predominantly according to tribes and genera of the host plants on which they develop 
but not according to geographic distribution. Thus, species that develop in plants of the 
tribe Anthemideae constitute a cosmopolitan group with American, Asian and European 
elements, whereas species that develop on plants of the tribe Astereae are found 
almost exclusively in America. Radiation in the genus appears to have been driven by 
shifts both between hosts and between plant organs.  
 
Keywords: Cecidomyiidae, adaptive radiation, speciation, ecological divergence 
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The Apocynaceae–Asclepiadoideae include approximately 3,000 species in 172 genera 
and have a worldwide distribution. They are remarkable for the complex mechanisms 
they have developed for pollination, which independently parallel the unrelated 
Orchidaceae, especially in the grouping of their pollen into pollinia. Like in the much 
better studied orchids, floral scents seem to play a major role as cues for pollinator 
attraction. We have studied scent composition in all tribes of Asclepiadoideae, and the 
sister subfamily Secamonoideae. From a total of 43 species, 237 compounds could be 
identified. The sapromyiophilous Ceropegieae share a distinct odour composition with 
pungent odours indicating protein degradation and nitrogen rich food sources. Scent of 
moth-pollinated species is fairly characteristic, but there are no clear clusters or patterns 
for the other species related to presumed pollinators or taxonomic position.  
Due to the scattered occurrence of most species in the field, there are comparatively 
few pollinator observations in the field and even fewer experimental studies. For the 
micromyiophilous Ceropegia dolichophylla, pollinators in the native (China) and non-
native (Germany) range of this species, were identified and the capability of the floral 
scent to attract flies in the non-native range was tested. The compounds emitted by C. 
dolichophylla are unusual for flowers, but are well known from insect pheromones and 
occur in the glandular secretions of insects. The milichiid flies that visit and pollinate the 
flowers are kleptoparasites that feed on the prey (haemolymph or other secretions) of 
predatory arthropods, to which they are attracted by scent. Our data thus suggest that 
the floral scent of C. dolichophylla mimics the feeding sites of kleptoparasitic flies. 
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The genus Oenothera (evening primrose) has an outstanding scientific tradition and 
was developed as model for cytoplasmatic inheritance and speciation over the past 
century. 
Due to biparental transmission of plastid genomes within intra-specific crosses of 
Oenothera species frequently so called plastome-genome incompatibility, or plastid 
mediated incompatibility, is observed. These incompatibilities are speciation barriers 
under the Dobzhansky-Muller model of speciation. 
However, besides plastid mediated crossing barriers there are incompatibilities, 
described in the genus, which are independent from plastid, as well as from nuclear 
inheritance. They point to a biparental inheritance of a further cytoplasmatic component. 
One of these incompatibilities is the so-called “falcifolia-syndrome”, which arises in 
reciprocal crosses between strains of Oe. glazioviana and Oe. biennis with different 
frequency, depending on the “mixing ratio” of the involved cytoplasms.  
Since plants, which inherit their plastid genomes biparental, often display biparental 
inheritance or paternal leakage of mitochondrial genomes, it is reasonable to assume 
the mitochondrial genome as genetical base for the “falcifolia-syndrome”. This would be 
the first case of a hybridization barrier, which is mediated alone by the mitochondria 
genome, probably due to recombination between the two mitochondria genomes 
involved. 
To address this question we established a protocol for mitochondria isolation in the 
biochemically challenging genus Oenothera and obtained pure mtDNA for next 
generation sequencing approaches. So far we did a comparable sequencing of seven 
mitochondrial genomes from different Oenothera species, including lines which display 
the “falcifolia-syndrome” in sexual crosses. First studies on the inheritance of the 
mitochondrial genome in Oenothera will be presented. 
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Norantea is a genus of lianas flowering in the canopy of neotropical rain forests. With 
their conspicuous racemose inflorescences including extrafloral nectaries the members 
attract many visitors and form a valuable food source in these ecosystems. Formerly 
comprising some 45 species (s.l.) the new classification of the family treats four 
morphological types as genera, Norantea (s.str.) being one of them with only 3 taxa. 
We give an overview about the taxa, their morphological characters, ecological traits, 
and distributional range. Furthermore, models of the possible distribution ranges using 
Maxent will be discussed.  
Norantea guianensis is a species of lowland rain forest mainly vicariantly distributed in 
two subspecies in NE South America, whereas Norantea goyasensis grows in 
somewhat higher altitudes on the Brazilian plateau in habitats with a more pronounced 
dry season.  
Outlyers in the distribution of Norantea guianensis were encountered west of the Andes 
and in Central America and the Caribbean. Although these fit well in the predicted 
potential distribution their status (natural or man-made) remains to be checked. 

 
 

Software Bazaar S33 
 

The DNA Bank Network – A service to facilitate open access to  
DNA samples and voucher data worldwide 

 
Droege, G., Zetzsche, H. & Gemeinholzer, B. 
 
Freie Universität Berlin, Botanic Garden and Botanical Museum Berlin-Dahlem, Königin-
Luise-Str. 6-8, 14195 Berlin, Germany 
g.droege@bgbm.org 
 
The DNA Bank Network aims to bridge the gap between natural history collections with 
its locally hosted specimen databases and centrally managed DNA sequence 
databases like GenBank or BOLD (Barcode of Life Data Systems). More than 216.000 
specimen and observation records from natural history collections are available via the 
GBIF portal (Global Biodiversity Information Facility) at present by the use of wrappers 
like DiGIR (Digital Generic Information Retrieval) or BioCASe (Biological Collection 
Access Service). 
The DNA Bank Network utilises the same wrappers to build a flexible and powerful data 
architecture on three levels: specimen databases (GBIF), DNA databases (DNA 
Module), and the Network’s central web portal (www.dnabank-network.org).  
The open source DNA Module as mentioned above was newly designed to record and 
manage DNA samples and related information. It is able to interact with any GBIF 
compliant database worldwide to reference DNA samples with the specimens they are 
derived from. 
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Features of the DNA Module are: Input, Search, and Edit DNA sample datasets, setting 
specimen references, setting links to GenBank/BOLD accessions and to related 
molecular publications, DNA bank inventory management, administration of customer 
requests, Data Cleaning Tool and Reporting Tool. Furthermore it contains a Specimen 
Tool for administration of specimen data in case no specimen database exists. 
Via the central web portal DNA samples of all Network partners are accessible. All 
recorded information of a certain DNA sample is dynamically compiled in a data fact 
sheet during a web query. Scientists can search for and order DNA samples. The 
Network’s web portal connects at present the DNA banks of four German organismic 
research collections with complementary expertise in microorganisms, algae, fungi, 
plants, and animals. Currently about 40.000 samples are available via the portal. 
Further organismic DNA banks worldwide are invited to join the DNA Bank Network and 
share their DNA samples via the Network’s portal. 
During the software bazar we present a) the Network’s data architecture, b) the DNA 
Module, c) the web portal, and d) how to set up components to become a partner. 
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Ever since Darwin’s seminal observations of Galapagos finches, adaptive radiations 
have continued to provide powerful insights into how and why diversification occurs. 
However, aside from a few model systems, the dynamics of diversification remain poorly 
understood, especially for species-rich continental lineages, for which little is known 
about geotemporal patterns of diversification. With recent advances in comparative 
phylogenetics and opportunities to generate bigger and better phylogenies, there is 
greater scope to investigate the dynamics of diversification than ever before. This is 
important if we are going to discover why some lineages diversify and others do not, 
and the extent to which this is attributable to synchrony – or lack of it – between intrinsic 
trait evolution and extrinsic opportunity. I will explore these questions using new 
phylogenies alongside life history and ecological data for the species-rich legume genus 
Lupinus, using Bayesian relaxed clock analyses and likelihood models of diversification. 
These analyses reveal multiple diversification rate shifts corresponding to an array of 
nested and parallel radiations. Ancestral state reconstruction and likelihood analyses of 
correlated diversification suggest that increased rates of diversification are associated 
with the evolution of perennial life history and invasion of montane ecosystems. This is 
consistent with the hypothesis that iteroparity functioned as a key innovation, providing 
a mechanism for range expansion and rapid divergence in the mountains of the western 
New World. Results are discussed in relation to issues surrounding incomplete taxon 
sampling and the conflicting demands of quality vs quantity in studies of the 
evolutionary dynamics of species diversification. 
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Mites (Arachnida: Acari) are a megadiverse assemblage of ca. 55,000 described 
species. As a group they express a wide range of morphologies and ecologies, and 
many are economically significant. Despite this, their relationships to other arachnids 
remain poorly resolved – traditionally they were regarded as the sister-group of the 
rather obscure Ricinulei. Recent work has found increasing support for an older 
hypothesis that mites are not monophyletic and actually consist of two major lineages: 
Parasitiformes and Acariformes. Yet to prove this, another arachnid order must be 
resolved as sister-group to one of these clades only. Here, evidence in presented that 
Acariformes may be most closely related to camel spiders (Solifugae); a hypothesis 
recently formalised under the clade name Poecilophysidea. It is supported by 
characters of body tagmosis, mouthpart structure and aspects of reproductive biology. 
Last year (2010) it also received strong molecular support in two independently 
published phylogenies. In gross morphology, Acariformes and Solifugae most obviously 
share a ‘cephalosoma’, an anterior body region bearing four pairs of appendages. This 
is of course shorter than the traditional arachnid prosoma with its six pairs of 
appendages; a putative arachnid ground-pattern character. The question remains 
whether this ‘cephalosoma’ is an apomorphy for Poecilophysidea or, alternatively, the 
remnants of a plesiomorphic grade of organisation, still visible in outgroups like sea 
spiders (Pycnogonida) and in various early Palaeozoic fossil arthropods. 
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Our knowledge of any clade of organisms is affected by where and how sampling has 
occurred, and by the methodologies that have been implemented in analyzing the 
samples. With microbial eukaryotes especially, their small size and sometimes low 
abundances can lead to them not being targeted for sampling or easily overlooked. 
Colpodean ciliates are an example. Culture-dependent investigations that have focused 
on this clade have targeted terrestrial and freshwater environments. These studies have 
concluded that the almost 200 described species are primarily found in these 
environments, with only three closely related marine species known. Here we show that 
intensive culture-independent investigations using Sanger- and pyro-sequencing have 
uncovered additional marine colpodean lineages. Rather than being primarily terrestrial 
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and freshwater, colpodean ciliates may be comprised of numerous marine species that 
await culturing and morphological description. 
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The nutlet morphology of 13 Salvia L.(Lamiaceae) taxa from Iran, including one 
endemic taxon,  was examined using Scanning Electron Microscopy. The mericarps 
exhibited variation in size, shape, color and surface sculpturing. Mericarp size ranged 
between 1.5-3.5 mm length and 1.0- 3 mm width. Observed shapes included spherical, 
trigonous-prolate spheroidal and prolate spheroidal. Mericarps surface sculpturing  
revealed three distinct types: reticulate,foveate and verrucate. 
 
Keywords: Nutlet, Morphology, Salvia, Iran 
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The South American genus Comanthera L.B.Sm (Eriocaulaceae) is especially 
diversified in Brazil, involving several micro-endemic and threatened species 
commercialized as everlasting plants. Despite the economic and biological importance 
of this genus, the evolution of the species has never been studied. Comanthera was 
recently reestablished, including two sections of Syngonanthus Ruhland, but the 
phylogenetic position of both genera remains unclear. The aims of our study were to 
test the monophyly of the clade composed by Comanthera and Syngonanthus and to 
investigate species relationships within Comanthera. We obtained trnL-F, psbA-trnH 
and nrITS sequences, as well as morphological data, for 31 species of Comanthera 
(85% of the genus), 20 species of Syngonanthus (13%) and 13 other Eriocaulaceae 
species as outgroup. The phylogeny inferred provides new insights on the taxonomy of 
these genera. Finally, we discuss the evolution of morphological characters and the 
biogeographical hypotheses that could explain the micro-endemism within Comanthera.  
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Grapevine was among the first fruits to be cultivated in Georgia. Confirmations for 
domesticated grapevine in Georgia are archaeological remains of berries and seeds 
dated to be about 8000 years old. Another indicator of a possible origin of cultivated 
grapevine in the Caucasus region is the high genetic and morphological diversity of both 
wild and cultivated grapes in this area, which are characterized by a wide range of 
colors and shapes of berries and pips.  
In the present study we used 16 nuclear microsatellite (SSR) markers to study genetic 
relationships among 33 Georgian autochthonous and 14 West-European cultivars of V. 
vinifera, 48 individuals of wild V. vinifera subsp. sylvestris from different regions of 
Georgia, as well as the outgroup species V. riparia and V. labrusca to shed light on the 
origin of cultivars of this region. 
The study revealed the Georgian cultivars to be partly quite different from the European 
materials, and strong genetic similarities between cultivated Georgian grapes and wild 
grapevine from this area exist. The similarities among local Georgian cultivars and wild 
grapevine indicate the possibility that these cultivars are either derived from ancestral 
local wild types or that hybridization between native wild populations and Georgian 
cultivars occurred. Thus, Georgia harbors unique genetic resources for grape breeding. 
However, wild grapevine populations occurring nowadays on the territory of Georgia are 
threatened by different impacts on their natural habitats and need to be protected. Wild 
grapevine individuals had a low level of heterozygosity for most of the studied SSR loci, 
which reflects their geographical isolation and low number of individuals within the 
populations. Therefore, it is necessary to conserve wild forms and native cultivars of 
grape for the maintenance of genetic variability and to avoid further genetic erosion of 
the valuable grape stock of Georgia. 
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The advent of the modern fauna: the role of systematics and paleontology at the 

dawn of modern evolutionary biology 
 

Eldredge, N. 
 
Division of Paleontology, The American Museum of Natural History, New York, New York 
10024, USA 
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Taking, as a marker, the beginnings of systematics with the publication of Linnaeus’ 
Systema Naturae in 1758; and likewise dating the origin of modern evolutionary theory 
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to the publication of Darwin’s On the Origin of Species in 1859, it is reasonable to ask 
what happened in the intervening 101 years that could have transformed the search for 
natural groups and their hierarchical classificatory arrangement in Linnaeus’ essentially 
non-evolutionary intellectual framework, into Darwin’s full-blown and in many ways still 
modern theory of evolution. 
I will make the case that it was the search for a non-miraculous, scientific explanation 
for the origins of the species of the modern biota that provided the focus for the 
emergence of evolutionary theory. The first key figure is the much maligned Jean-
Baptiste Lamarck, whose work (1801-1809) on the fossil mollusks of the Paris Basin in 
the first decade of the nineteenth century initially triggered the debates. Lamarck was 
followed soon thereafter by a second key figure, Giambattista Brocchi (1814), working 
on the slightly younger Tertiary mollusks of Italy. Both men saw lineages of species in 
their data, thereby making systematics “phylogenetic,” and made estimates of the 
percentage of their fossil species that are still alive in the modern fauna. 
The two differed drastically in their explanations: Lamarck thought that most fossil 
species are indeed extinct—but much of the extinction came through their gradual 
transformation into modern species (“Lamarckian transmutation”). Brocchi, in contrast, 
saw the births and deaths of species as analogous with the births and deaths of 
individuals: as in the case of discrete individuals, there are natural causes underlying 
the births and deaths of discrete species—forming lineages of ancestral and 
descendant species (“Brocchian transmutation”). 
Both sets of ideas were debated in the literature in Great Britain in the 1820s, most 
notably in Robert Jameson’s Edinburgh New Philosophical Journal. Darwin took 
Jameson’s course in natural history while a medical student in Edinburgh, and the link 
between the ideas of Lamarck and Brocchi, on the one hand, and the young Charles 
Darwin, is firmly established. Darwin spent the entire voyage on HMS Beagle testing the 
conflicting empirical predictions of Brocchian vs. Lamarckian transmutation—deciding 
clearly in favor of Brocchian transmutation, using his own data on the advent of the 
modern South American biota. 
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Polyploidy plays a crucial role in speciation of angiosperms. Autopolyploids with a 
known contact zone of individuals of different ploidy levels give us a great opportunity to 
study evolutionary consequences of genome doubling. We use Vicia cracca L. 
(Fabaceae) as a model plant to study the effect of polyploidisation on plant 
performance. This taxon comprises diploids and putative autotetraploids, which form 
ploidy-mixed populations in probably secondary contact zone in the Central Europe. To 
analyse difference in performance between the ploidy levels, seeds of V. cracca were 
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collected in ploidy-mixed populations and used in a series of common garden 
experiments. One part of seeds was sown to pots where they were left during the winter 
under natural scarification by soil particles. Another part of seeds was scarified 
artificially and cultivated with or without watering in a common garden over one field 
season. The following characteristics were evaluated and compared between diploids 
and tetraploids: germination rate, seedling survival and growth, and total biomass 
production. We will present and discuss the results from the first year of the experiment. 
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The Sea of Japan, an isolated marginal sea in the Northwest Pacific, is an ideal study 
area for biodiversity research, specifically regarding deep-sea fauna. In contrast to other 
marginal seas, it is connected with the Pacific Ocean only through shallow water straits 
not exceeding a water depth of 130 m. Thus, the deep-sea fauna of the Sea of Japan is 
presumably completely isolated from the deep-sea fauna of the Pacific Ocean and is 
therefore assumed to have a high percentage of endemic species. Additionally, the 
fauna of the Sea of Japan is still in an early stage of succession, especially regarding 
the deep-sea fauna, as a result of the glacial maximum of the last ice age in the 
Pleistocene approximately 1.5 million years ago. During this period, the Sea of Japan 
was cut off from the Pacific due to extensive sea level decline, resulting in anoxia and 
extinction of the marine fauna. Despite these unique characteristics and in contrast to 
the shelf area, the deep-sea of the Sea of Japan was never specifically targeted in 
marine research. Therefore, the joint Russian/German expedition SoJaBio (Sea of 
Japan Biodiversity Studies) onboard the R/V Akademik Lavrentyev specifically took 
deep-sea samples in August 2010. Prior to SoJaBio, only one isopod species, 
Mirabilicoxa kussakini Golovan, 2007, was recorded from the Sea of Japan deep-sea. 
Being benthic brooders completely lacking free living larval stages and mostly the ability 
to swim, isopods are an ideal model taxon for zoogeographical and biodiversity studies. 
Deep-sea benthos is usually characterized by low abundances and high species 
richness. At the deepest station, we found high abundances and extremely low species 
richness, isopods being represented almost exclusively by the one species Eurycope 
spinifrons Gurjanova, 1933B. This preliminary result points towards an early stage of 
succession as predicted by the anoxic event during the Pleistocene. Further analysis of 
the data just obtained will amongst others show biodiversity at different depth and 
percentage of endemic species in the Sea of Japan, and it will exemplify biodiversity of 
deep-sea fauna at an early stage of succession. 
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In the last few years an increased need for the long term storage and availability of 
biodiversity data has been perceived by scientists, funding agencies, and journals. This 
lead to a considerable effort to provide data portals and data bases for the storage of 
various types of biodiversity data in national, EU-wide and international initiatives. 
However, only few of the provided possibilities are so far accepted by the scientific 
communities.  
An extensive survey tried to identify the reasons for the reluctant use of the already 
existing infrastructure for data deposition. Following questions have been raised: Is 
there really a need for an increased availability of biodiversity data? How diverse is 
biodiversity data? What are the main hindrances for data deposition? What are the 
minimum user requirements to ensure an active use of data bases? Scientists want 
repositories for biodiversity data - the demands and requirements raising the 
acceptance will be presented. 
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Analyses of past species composition, environmental stability and species’ response to 
climatic variation are often impeded by the lack of identifiable fossil remains. Recent 
advances in ultra-high-throughput DNA sequencing technology coupled with 
bioinformatics-based development of mini-barcodes for species identification are now 
opening up a novel research avenue for paleoecological reconstruction.  
We are using these novel approaches to analyse past Arctic biodiversity from ancient 
DNA preserved in permafrost soils. Using newly developed bioinformatic tools we 
designed and evaluated DNA barcoding markers that are suitable for amplification of 
degraded DNA in environmental samples for several groups of organisms (bryophytes, 
fungi, insects, springtails, vertebrates). These markers are being used to amplify DNA 
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from permafrost soil samples collected throughout the Arctic region, ranging in age from 
10000 to several hundred thousand years before present. To enable accurate species 
identification from our barcoding markers we are constructing taxonomic reference 
databases by sequencing our markers in modern ecologically important arctic and 
boreal species. Results obtained for vascular plants from our EU-project ECOCHANGE 
suggest that the identification and reconstruction will be considerably improved 
compared to traditional fossil analyses. We find that the level of detection in ancient 
permafrost samples varies substantially among organismic groups, but that we are able 
to gain information for a range of taxa from single small samples and can reconstruct 
diverse communities through time. This enables a more detailed view of past 
ecosystems than previously possible, and the results can be very valuable to study 
central ecological issues such as past species turnover dynamics in assemblages, 
niche stability in time and space, and backward testing of predictive species distribution 
models. 
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When continuing to resolve and stabilize the relationships of clades defined with 
molecular tools, it should be one of the goals to find new, visually perceptible data that 
enable easy identification of clades. 
Disintegration of the Scrophulariaceae due to molecular data resulted in 
recircumscriptions, resurrection and new descriptions of families to encompass the 
monophyletic lineages. In some of these families floral morphological/ ontogenetical 
data, however, are largely missing, as for example in Paulowniaceae.  
Our ontogenetical study reveals a set of distinctive features that were up to now 
unknown in Paulowniaceae: In the lateral flowers of the inflorescence, initiation 
sequence in calyx and corolla is unidirectional, starting (in each whorl) at the adaxial 
side. The formation of sympetaly can just be assigned to the late mode of development 
(ledges connecting the separate petals arise relatively early). Of importance are 
particularly the occurrence of: crescent-shaped archespore and pollen sacs with a 
pollen sac placentoid, secretory tapetum, a several cell layers thick endothecium, 
endothecium-like cells situated all over the tissue of the theca except in the placentoid, 
undivided placenta in each locule originating in its whole length from the continuous 
septum (not extending onto the lateral flanks of the carpels, but overtopping the 
septum), a tubular stigma with papillae inside a dilated chamber, nectary in the basal 
part of the superior ovary, and small, winged seeds whose testa possesses protrusions 
that laterally expand into several sinuate wings, gradually increasing in extension 
towards two margins. 
Searching for non-molecular diagnostic features of the Paulowniaceae, the families 
Bignoniaceae, Orobanchaceae, Phrymaceae, Scrophulariaceae and Plantaginaceae as 
well as the genera Rehmannia and Triaenophora must be included in the comparison. 
Our floral ontogenetical/morphological study confirms the resurrection of the family 
Paulowniaceae. Distinctive characters are the peculiar shape of the specially multi-
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winged seeds and the tubular stigma with papillae inside a dilated chamber. In the latter 
character Paulownia differs from all other members of the Lamiales-clade! Thus it can 
be used as an easily observable diagnostic feature. 
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The confirmed cyprinodontiform fishes of Iran comprise 10 species in 3 genera and 2 
families found in different basins. Aphanius, the only genus of Cyprinodontidae in Iran, 
has a high diversity and up to now, 8 different species comprise of 2 main complex 
groups (A. dispar group and A sophiae group) has been recorded. The first group 
comprises of A. dispar (Rüppel, 1828) and A. ginaonis (Holly, 1929) and the second one 
includes A. persicus (Jenkins, 1910), A. sophiae (Heckel, 1849), A. vladykovi Coad, 
1988 and A. isfahanensis Hrbek, Keivany and Coad, 2006 and A. mesopotamicus 
Coad, 2009. Another species, A. mento (Heckel, 1843), has been also reported from 
southern Iran near the border with Iraq. Aphanius species is widely distributed in Iran 
and is found in more than 13 different basins ranging from coastal waters and basins 
draining to the Persian Gulf and Sea of Oman to endorheic basins of the Iranian 
plateau. It occurs in various euryhaline and freshwater habitats, including small streams, 
springs, lakes, qanats, and sometimes in relatively large rivers of the southern, western 
and central parts of Iran with altitudes of about 6m to more than 2000m. The family 
Poecilidae with two exotic genera and species including Gambusia holbrooki Girard, 
1859 and Xiphophorus hellerii Heckel, 1848 is another cyprinodontoform family found in 
Iran. The mosquitofish, Gambusia holbrooki is the most widespread exotic species 
introduced to almost all basins of Iran while Xiphophorus hellerii has been recently 
introduced to two natural water bodies of Iran in Esfahan and Persian Gulf basins. 
Additional studies using more taxonomic characters and tools probably will result in 
recognition of greater Iranian ichthyodiversity than currently appreciated.  
 
Keywords: Biodiversity, Aphanius, distribution, Iran  
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In the recent years rapidly increasing amount of information is available about the fauna 
of caves and other subterranean habitats. The diversity of subterranean animal in Iran is 
not well known and currently only few species are accidentally reported by researchers. 
Despite many underground sources of water in Iran, especially at the Zagros and Elburz 
Mountains, there are no such studies on hypogean amphipods associated with springs 
and caves with underground origin. Pervious studies on Iranian niphargid limited to a 
single record of Niphargus valachicus from Iran. In this study, specimens were collected 
from several localities in the southwest, west, north and northwest of  Iran including: 
Sasan River in Fars province, Ghori-Ghale cave and Ghori-Ghale spring in Kermanshah 
province, Dimeh spring in Chaharmahal-Va-Bakhtiari province, Razbashi spring, Sarab-
e-Robat and Sarab-e-Niaz in Lorestan province, Alisadr cave in Hamedan province, 
Brolan spring in Azarbaijan province, Danial cave in Mazandaran province and 
Cheshmeh-Siah in Kohgiloyeh-Va-Boyerahmad Province. All species of the current 
study belong to the genus Niphargus. Here, four new species are described based on 
morphological characters. The survey on the morphological characters revealed 
appropriate discriminative characters for niphargid taxonomy, while some characters 
were variable interspecifically. Then, mtDNA COI gene was extracted and comparison 
of material was carried out using sequence data for five individuals of each species. 
This resulted to find another set of data which was complementary to species 
identifications based on interspecific morphological differences. The results show that 
molecular and ecological data are very important evolutionary and phylogenetic aspects 
in their taxonomy. 
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Previous complete inventarization of dendrological values of Latvia were carried out 
mostly during years 1975–1980 and it has become obsolete and out of date nowadays. 
Therefore re-inventarization of richest dendrological collections was realized during the 
time period from 2006 till 2010 in the whole territory of Latvia, during which all planted 
taxa of genus Tilia were analyzed.  
During inventorying, 33 dendrological objects were observed (National Botanical 
gardens, Botanical gardens of the University of Latvia, Kalsnava arboretum, plantations 
of arboreal plants in Jaunbrēdiķi, Skrīveri dendrarium, Lēdurga dendrarium, Lāčupīte 
dendrarium and dendrologically most valuable parks) as well as analysis of  genus Tilia 
in various herbaria collections – Herbarium of National Botanical Gardens (HBA), 
Herbarium of Daugavpils University (DAU) e.o. were done. 
During inventorying, following taxa were recognized in Latvia: T. americana L., T. 
amurensis Rupr., T. amurensis var. taquetii (C.K.Schneid.) Liou & Li, T. cordata Mill., T. 
dasystyla Stev, T. dasystyla Stev. subsp. caucasica (V.Engl.) Pigott, T. x euchlora 
C.Koch, T. x flaccida Host. ex Endl., T. x flavescens A.Braun ex Döll, T. japonica (Miq.) 
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Simonk, T. mandshurica Rupr. et Maxim., T. x moltkei Späth, T. mongolica Maxim, T. 
platyphyllos subsp. cordifolia (Besser) C.K.Schneid., T. platyphyllos subsp. platyphyllos, 
T. platyphyllos subsp. pseudorubra C.K.Schneid., T. tomentosa Moench, T. x vulgaris 
Hayne, as well as more than 15 cultivated varieties. 
Some species are known only from National Botanical garden in Salaspils -  T. 
divaricata I.V.Vassil., T. heterophylla Vent, T. insularis Nakai, T. komarovii Ig. Vassil., T. 
maximowicziana Shiras.  T. sibirica Fisch. ex Bayer. 
 
Investigation is financially supported by ESF Project No. 2009/0140/1DP/1.1.2.1.2/09/IPIA/VIAA/015 
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Earthworm fauna of Kohgiluye-Boyerahmad Province, Iran 
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In this survey, the earthworms were collected from the forests, damp habitats, springs, 
orchards agricultural fields of the Kohgiluye-Boyerahmad Province, Iran, from April 2009 
to April 2010. Specimens were collected from 35 stations by digging and diluted formalin 
methods. The earthworms were narcotized in 30% alcohol and afterward transferred to 
4% formalin. Morphological studies suggest 11 species of Lumbricidae belong to seven 
genera including: Aporrectdea caliginosa (Savigny, 1826), Aporrectodea rosea (Savigny, 
1826), Aporrectodea jayssiensis (Michaelsen, 1891), Dendrobaena hortensis 
(Michaelsen, 1890), Dendrobaena veneta (Rosa, 1886), Dendrobaena byblica complex 
(Rosa, 1893), Dendrodrilus rubidus (Savigny, 1826), Eisenia fetida (Savigny, 1826), 
Eiseniella tetraedra (Savigny, 1826), Octolasion lacteum (Örley, 1881), Perelia 
kaznakovi (Michaelsen, 1910). Amongst these Aporrectodea caliginosa (Savigny, 1826), 
is the dominant species in this Province. Except of D. byblica complex, A. jayssiensis, P. 
kaznakovi, all of them are peregrine and cosmopolitan. The distribution areas of D. 
byblica complex and A. jassyensis are in circum Mediterranean and East- 
Mediterranean region respectively and for P. kaznakovi is in central part of Asia. 
According to distribution pattern of endemic earthworms in north hemisphere, the 
earthworm fauna of Iran is partly similar to Turanian-Far-Eastern and Agean regions.  
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Quaternary climatic fluctuations strongly influenced current distribution of plant species 
in Europe. During cold periods the species migrated to the south and survived 
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unfavorable conditions in southern refugia (at the Balkan, Iberian and Apennine 
Peninsulas). The possibility of full-glacial survival in areas farther north (in so-called 
northern refugia) for some species was assumed based on fossil data. However, the 
molecular evidence for the existence of such northern refugia situated in Central Europe 
or the Western Carpathians is still very scarce. Using molecular (cpDNA sequences, 
AFLP) and palaeoecological data from two European temperate shrubs (Lonicera nigra 
and Rosa pendulina) we detected: (1) possible full-glacial survival is supported by both 
molecular and palaeoecological data, (2) colonization of Central Europe was realised 
from at least two refugia (based on differentiation in cpDNA and AFLP data), (3) contact 
zone between these two lineages was the Danube valley or the the area slightly 
southward. 
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Phylogeography and speciation of Southern Chestnut-tailed Antbird, Myrmeciza 

hemimelaena (Aves, Thamnophilidae) – implications for Amazonian historical 
biogeography 
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Patterns of population genetic structure are essential to understanding the historical 
processes affecting diversity in the Amazon. Particularly interesting are the 
diversification of avian taxa across major geological barriers, such as rivers and across 
different environmental conditions. We examined the patterns of spatial and temporal 
variation of the Southern Chestnut-tailed Antbird, Mymeciza hemimelaena complex, 
Thamnophilidae, endemic to the Amazon. The distribution of this bird encompasses 
opposite banks of Amazonian rivers of different sizes and altitudinal gradients in the 
Andean region. In addition, we investigated the existence of a supposedly new species 
of the complex endemic to the region between the smallers Jiparaná and Aripuanã 
rivers in the south of the Amazon. The female plumage and vocalizations of populations 
from this province are strikingly different. 
The results suggest a complex history diversification events of the group. Our genetic 
data based on sequences of the ND2 and the cytochrome b genes reveal population 
structure on opposite banks of the Amazonian rivers and a clear genetic separation 
between the morphotype of M. hemimelaena pallens from the Aripuanã/Jiparaná 
interfluve and the other forms of the complex confirming the existence of a new species. 
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Phylogeography of the Wedge-billed Woodcreeper Glyphorynchus spirurus 
(Aves, Furnariidae) – Cryptic endemism and implications for the speciation 
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Studies focusing on the geographic distribution of Amazonian species have shown that 
many taxa are separated by major rivers, and that those delimit areas of endemism. 
Molecular phylogeography of species distributed across these areas may help 
understanding the role of river formation and river dynamics on the origin of diversity. 
We investigated the levels of genetic differentiation of the Wedge-billed Woodcreeper, 
Glyphorynchus spirurus (Furnariidae) throughout the Neotropics. We reconstructed 
molecular phylogenies using sequences of the ND2 and the cytochrome b genes and 
inferred the hierarchical relationships among haplotypes and sampling regions. The 
degree of concordance between phylogeny and genetic distances, in addition to 
patterns of geographical distribution of clades, allowed us to make historical inferences. 
Bayesian inference and maximum likelihood analyses revealed reciprocal monophyletic 
clades with high levels of genetic distance on opposite banks of the rivers sampled. 
Genetic structure across smaller Amazonian river banks highlight the existence of new 
phylogeographic provinces and cryptic endemism in one of the most threatened regions 
of the Brazilian Amazon. Additional markers (ISSRs and nuclear sequences) are being 
studied to confirm cryptic speciation. 
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Does a switch in photobiont shape the evolution of the lichen  
Cetraria aculeata? 
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The lichen Cetraria aculeata has a worldwide distribution, being present in both polar 
regions, tropical and temperate highlands, as well as in temperate and mediterranean 
lowlands of Europe and Asia. All species in the Cetraria aculeata group are selectively 
associated with photobiont strains belonging to the green alga Trebouxia jamesii. 
A previous survey on the genetic structure of mycobiont and photobiont populations 
shows a clear geographic pattern in which mediterranean populations are genetically 
isolated in both symbionts. This result suggested that either a) a switch on photobiont 
use is an active process related to climate, or b) a switch in photobiont is an 



121 
 

evolutionary trait which enables the colonization of different areas, possibly being a 
cause of c) genetic isolation. 
We present a study in which a broad geographical sampling is used to disentangle the 
spatial, climatic and evolutionary extent of the known trends of photobiont use in 
Cetraria aculeata. We used phylogenetic reconstruction as a base to infer the evolution 
of the interaction between both symbionts, in terms of climate niche and trait evolution. 
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Placing holoparasites in the overall angiosperm tree, using amino acid 
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Apodanthaceae, comprising c. 19 holoparasitic species, until recently was among the 
last “unplaced” families in the angiosperm family tree. These parasites grow embedded 
in their hosts, emerging only as flowers and fruits. Host/parasite gene transfer is now 
well documented and, based on nuclear and mitochondrial phylogenies, also appeared 
to affect apodanths (standard chloroplast primers rarely work on non-photosynthetic 
plants). Fast nucleotide substitutions in many parasitic lineages further complicate 
analyses, especially at the nucleotide level. We sequenced 15 accessions representing 
apodanths from the USA, Chile, Iran, and Australia, using new vouchered material. 
Matrices of GenBank sequences and our own data comprised 190 mitochondrial matR 
sequences (representing 95 plant families from 39 of 60 orders) and 197 nuclear 18S 
sequences (101 families from 16 rosids orders). Possible misalignment of non-
homologous regions was reduced by amino acid-level analyses and DNA codon-based 
alignments, using the ExPASy Proteomics Server and MAFFT. The corresponding 
codon alignments (reverse-translated) were produced using PAL2NAL. Apodanthaceae 
clearly belong with the seven families of Cucurbitales, based on both, matR and 18S. 
An earlier report of proximity to Malvales is the result of two contaminated 18S 
sequences (still in GenBank, 28 Sep. 2010). Additional support for the placement of 
these parasites comes from non-synonymous substitutions not present in other 
angiosperms included in the alignment. Suspected lateral transfer of matR from the 
hosts so far is not supported because apodanths from a clade, rather than clustering 
with their respective hosts. 
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Genetic stucture of two protist species complexes  
(Myxomycetes, Amoebozoa): 

possible predominant asexual reproduction in sexual amoebae 
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The acellular slime-moulds (Myxomycetes) are a group of common and widespread 
unicellular organisms that have a sexual as well as an entirely asexual life cycle. Both 
cycles culminate with the formation of macroscopic fruiting bodies that disseminate 
spores. Myxomycetes are an early-diverging group of protists which form a 
monophyletic taxon in the phylum Amoebozoa. Their evolutionary success is attested by 
the their counting more species (ca. 900 recognized) than the all other Amoebozoa, and 
their being present in nearly every terrestrial environment but also, as amoebae or 
flagellate, in aquatic environments where they cannot form fruiting bodies. This success 
may be due to the coexistence of sexual and asexual reproduction: laboratory studies 
based on mating compatibility have shown that each morphospecies may be composed 
of an intricate pattern of core sexual strains, surrounded by a swarm of asexually 
reproducing clones that may differ genetically and morphologically. To test this 
hypothesis in natural populations, we have investigated the genetic variability of species 
of the genus Lamproderma (Stemonitales), L. puncticulatum Härkönen and L. 
columbinum (Pers.) Rostaf. Detailed ecological relevés were carried out in 2007 and 
2009 in several deep ravines in a 10x30 km area of the Elbsandsteingebirge (Saxony, 
Germany). Our main results are: 1) Two morphospecies are revealed by multivariate 
analyses of morphological characters. 2) Genetic analyses show the existence of two 
major clades, each composed of several discontinuous lineages.  The morphospecies 
and the genetic clades do not correspond, thus challenging the morphospecies concept. 
4) Most clades are composed of two to 10 identical sequences (SSU and ITS 1) 
pointing towards the existence of clones and to a predominantly asexual mode of 
reproduction. 5) The genetic pattern is not related to the geographical distribution: 
specimens belonging to the same clade are found in distinct ravines, suggesting long-
distance dispersal via spores. We will discuss these results and their implications for the 
species concept. 
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Land snails have continuously attracted special attention on a central topic in 
evolutionary biology, i.e. geographic variation. The conspicuous variability in shell 
morphology is widely used in taxonomy although little attention has been paid to the 
effect of fine spatial scale on intra- and/or inter-population morphological and genetic 
variation. At different scales, variation in these traits may show different patterns. 
Indeed, fine spatial analysis of morphological and genetic variability can shed light on 
the origin of diversity.  
The endemic land snail genus Murella is a particularly interesting model for addressing 
this issue because of its extensive diversification in Sicily (Italy). Existing evidence 
suggests that Sicilian populations of Murella belong to a single species in an initial 
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phase of differentiation. Shell biometry, partial sequences of the mtDNA-COI gene and a 
set of 8 newly established specific microsatellite loci were analysed in 21 populations 
(304 individuals in total) in north-western Sicily on a fine-scale sampling area (a 20 km 
transect, 1.5 km sampling intervals), across a putative hybrid zone between globular 
and keeled-flat shelled snails. 
Our work aims at showing how patterns and interpretations can change when 
addressing regional and local scales in land snails. We quantified morphological and 
genetic variability on regional and local scales and we derived a biological interpretation 
of any regional or local difference in morphological and genetic datasets. Both 
morphology and genetics indicate that population structure in Murella is largely affected 
by their limited and aggregated distribution, which is in turn due to low potential for 
dispersal and high fidelity to a small area. We conclude that the above forces are 
responsible for generating and maintaining the observed morphological and genetic 
variability. 
* VF is supported by the Alexander von Humboldt Foundation 
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The potential of artistic visualization for illustration of data patterns 
 
Fischer, A.; Klatte-Asselmeyer, V.; Saukel, J. & Dobeš, C. 
 
University of Vienna, Institute for Pharmakognosy, Althanstrasse 14, 1090 Wien, Austria 
af@alisher.com 
 
The phytopharmaceutically important Valeriana officinalis aggregate is a highly 
differentiated complex morphologically, chromosomally (with ploidy levels of 2x, 4x, and 
8x), regionally, and ecologically. This systematically challenging taxon is a Eurasian 
distribution comprising approximately 20 subspecies. This research focuses on the 
evolution of polyploidy and on the coverage of phylogenetic relationships within the 
Central European group. Precise classification of uncertain taxa would result in new 
knowledge about the development of medically relevant phytochemistry. Diversification 
in the geographical region of interest is highly variegated, however the diversity of the 
evolutionary processes underlying these polymorphisms is obscure. Current taxonomy 
is almost exclusively based on karyological variation studies and morphological 
features. This Amplified Fragment Length Polymorphism (AFLP) study provides 
additional resolution of the genetic diversity within the Central European Valeriana 
officinalis aggregate in order to complement prior non-molecular-marker-originated 
results. Eighteen populations, each of 3-5 plants, and representing the entire 
geographic region of interest as well as all detected ploidy levels were selected from the 
sample collection conglomerate.  AFLP data is generated by the application of 6 primer 
pair combinations for selective PCR.  The data is processed through band-based 
ordination methods and by creating phylogenetic networks in order to infer evolutionary 
relationships. The structure and progression of the AFLP data matrix induce the digital 
creation of an artistic video presentation that underlies the interdisciplinary and 
transdisciplinary connection between art and science. 
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Daphne blagayana Freyer (fam. Thymelaeaceae) is a small evergreen bush with a 
fragmented distribution range in the Balkan Peninsula. It grows on limestone and 
dolomite bedrock up to 1900 m above sea level and is relatively abundant in the central 
Balkan Peninsula. However, since the plant reproduces mainly vegetatively, several 
population isolates (>100 km apart from each other) are presumably genetically 
isolated. Such fragmented range can be due to fragmentation during the Pleistocene 
climatic oscillations, or colonization from a single ancestral population. The main aims of 
the study were to resolve the phylogeography of the species and to determine those 
lineages on which conservation efforts should be focused. We studied samples from 21 
populations across the entire distribution range and amplified 1 nuclear (ITS) and 4 
chloroplast regions (trnL-F, psbA-trnH, rpl20-rps12, atpB-rbcL). Among the tested 
sequences, psbA-trnH intergenic region proved to be the most useful in the 
phylogeographic assessment. For this region we retrieved 10 haplotypes that were 
characterized by 10 substitutions and one AT indel, present in a dinucleotide repeat. 
Moreover, all haplotypes contained a poly(A) region, which differed in lengths from 10 to 
23 bp. The results suggest that D. blagayana was widespread across the Balkan 
Peninsula in the past. Fragmentation during one of the glacial-interglacial cycles 
putatively separated isolates in Bosnia, Montenegro and Macedonia from the rest. 
However, additional data from genetically independent loci (e.g. AFLP) is required 
before firm conclusions on the evolutionary history of D. blagayana can be made. 
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Usual methods for inferring species boundaries from molecular sequence data rely 
either on gene trees or on population genetic analyses. Another way of delimiting 
species, based on a view of species as “fields for recombination”, was proposed in 1995 
by Doyle but has rarely been used since then. This approach bases itself on the 
expectation that diverging populations reach mutual allelic exclusivity before reciprocal 
allelic monophyly: hence, groups of individuals that do not share any allele for a given 
genetic marker can be assumed to belong to distinct species even though they are not 
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reciprocally monophyletic. 
Here I introduce a graphical representation named “haplotype webs” (in short, 
“haplowebs”) that is built from haplotype networks (“haplonets”) by adding connections 
between haplotypes found co-occurring in heterozygous individuals. Haplowebs make it 
possible to delineate graphically allele pools that are mutually exclusive; the groups of 
individuals owning these pools correspond to Doyle’s “fields for recombination”, and 
each of them can be equated with a putative species following the criterion of mutual 
allelic exclusivity. Furthermore, I introduce a method to quantify the reliability of the 
species boundaries inferred from haplowebs obtained from different markers, and 
illustrate this approach with a case study of species delimitation in the phenotypically 
plastic coral genus Pocillopora. 
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Numerical taxonomy of some species in Vicieae tribe 
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Vicieae is one of the tribe in Fabaceae family with Vicia, Lens, Pisum and Lathyrus 
genera. Members of this tribe are widely distributed throughout northen temperate 
regions. Some authers considered delimitation of the tribe as a whole, excluded Cicer, 
which had often been included within Vicieae, as a monotypic tribe Cicereae. To 
determine the phenetic similarities between some species of Vicieae tribe and Cicer 
genus, 45 morphological characters have been studied by Numerical Taxonomy. A 
cluster analysis based on Average Linkage method determined two main groups. Cicer 
oxyodon was placed in a separate group based on style and leaf characters. Second 
cluster consists of three subgroups. Vicia species showed one homogene group near to 
Lens. Type of style, stipulate and petiole characters were important factors to separate 
these species. 
 
Keywords: Vicieae, Cicereae, Numerical Taxonomy 
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Stalk-eyed flies (Diopsidae) have eyes displaced laterally from the head on elongate, 
rigid stalks in both sexes. Males have exaggerated eye-span that functions as a sexual 
ornament. In addition to being favoured by females, large eye-span helps determine 
winners in competition for leks. Visual assessment of the opponent can turn into full 
contact fights, where legs are primarily used. A recently discovered front leg 
modification (similar in mechanical setup to nutcrackers) may have important role in 
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antagonistic interactions. We studied fight outcomes of two males of matched eye-span 
size in laboratory environment, when leg-hooks of one of the males was filled in with 
paint. Based on our observations fights have several stages (non-contact: visual 
assessment, leg threat; contact: strike, wrestling), winning is possible at any stage. Flies 
with altered legs won similar number of fights as unaltered ones. There were more 
winners of flies with altered legs in contests that did not involve contact. In contrast, flies 
with unaltered legs won more escalated fights that involved contact. A possible 
explanation is that altered front legs appear to be larger and are advantageous in 
signalling (e.g. leg threat), but are less useful as a “power tool” when the contest 
escalates (e.g. wrestling). 
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Habitat characteristics and tree diversity in the  
Kom-Mengamé forest Complex (South Cameroon) 
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Tree diversity and its relation to habitat was examined using the tree dataset of 57 linear 
transects totaling 70.2 ha in the Kom-Mengamé forest complex, south Cameroon. In 
nine different habitats defined based on physiognomy and ecological criteria, all trees 
with average dbh ≥ 10 cm were enumerated. Caesalpiniaceae is the leading dominant 
family in this forest. Tree diversity totaled 304 species in 192 genera of 51 families. 
Included are 31 species cited in the IUCN red list of threatened species. Tree density 
varied from 80 to 366 stems / ha, basal area from 0.06 to 19.82 m2/ha, species richness 
from 11 to 269 species in each of the nine habitats. When compared with other tropical 
rainforests in Congo Basin, the results showed great similarities in tree density, family 
occurrence and Shannon diversity index values. 
Excluding the marshy grasslands where only 24 trees were recorded, 27 families and 
30 species appeared common in the other eight habitats. We examined floristic 
similarities among the nine habitats using the NNESS similarity index, followed by a 
Chi-square test. The results revealed that habitat type affected tree composition, the 
main triggering factors being soil hygrometry, stage of stand development and 
disturbance.  
The study emphasizes the importance of the Kom-Mengamé forest complex as a refuge 
of threatened species and reinforces the idea of its inclusion in the African biodiversity 
hotspot. 
 
Keywords: habitats, species richness, tree diversity, floristic similarities 
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Collecting data from historical museums specimens are of special importance for 
studies on the historical change of biodiversity as well as for systematics if the 
specimens are types. But especially the individuals collected until the middle of the 19th 
century generelly have very vague data. Mostly only the collector and an historical 
name of a country or a region are given.  
The ornithological collection of the Museum für Naturkunde in Berlin was founded in 
1810 and is with its 200.000 specimens the largest ornithological collection in Germany. 
Its oldest specimens were collected in the second half of the 18th century. Among these 
historical specimens are the collections of important collectors as Peter S. Pallas 
(Siberia 1768-74), Johann Centurio von Hoffmannsegg (Brasil 1800-1812), Adelbert von 
Chamisso (world-tour 1815-18), Friedrich Sellow (Brasil 1814-31), Friedrich Wilhelm 
Hemprich und Christian Gottfried Ehrenberg (North Afrika 1820-25), Ludwig Krebs 
(South Afrika 1820-39) and Ferdinand Deppe (Mexiko, Kalifornien 1824-37). 
In connection with the digitizing of the collection historical data are actualized and 
completed. The sources for these data improvement are, beside reference lists, 
especially printed expedition reports, handwritten diaries, letters and delivery lists stored 
at museums archives. Based on selected examples the scientific value of this data 
improvement is elucidated.  
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The Heliosperma pusillum group is one of the three main evolutionary lineages within 
Heliosperma (Sileneae, Caryophyllacae), a genus distributed throughout the southern 
European mountains. It ranges from the Spanish Sierra Cantabrica in the west to the 
Carpathians in the east, exhibiting its main taxonomic diversity on the Balkan Peninsula. 
We have used sequences of the nuclear low-copy gene RPB2 from the RNA 
Polymerase gene family, the plastid spacer psbE-petG and the intron of the rps16 gene, 
as well as Amplified Fragment Length Polymorphism (AFLP) markers to examine 
phylogenetic and biogeographical patterns among 120 populations belonging to 20 taxa 
of the H. pusillum group. 
Traditional morphology-based taxonomic concepts of the H. pusillum group are in strong 
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conflict with the molecular data. The pattern indicated by molecular markers is complex, 
and reflects geographical proximity rather than morphological similarity. Plastid DNA 
sequences and AFLP data are congruent, indicating a deep split within the H. pusillum 
group. Two main, east-west vicariant geographical groups are found, their borderline 
being formed by the valley of river Drina in Bosnia and Herzegovina. The RPB2 
sequences indicate a more complex pattern; the deep split between the eastern and the 
western group is not supported. Populations from peripheral parts of the distribution 
area, such as the Pyrenees and the Carpathians, are fairly homogeneous. They are, 
however, diverged from the populations in the Alps and on the Balkan Peninsula, 
respectively, where the overall genetic structure is more complex. Several RPB2 
accessions exhibit nucleotide polymorphism indicating allelic variation, which is 
suggestive of gene flow/hybridisation among the populations. In some cases, 
geographically distant populations share the same cpDNA and/or RPB2 sequence 
types, indicating long-distance dispersal. The pronounced morphological diversity not 
reflected in phylogenetic structure makes this group an ideal study system for 
examining the interplay of ecological, epigenetic and genetic mechanisms shaping this 
diversity. 
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The Biodiversity Heritage Library (BHL; http://www.biodiversitylibrary.org) is a novel 
information repository because it provides access to content previously unavailable in 
digital form, and because of the tools and services built on top of the content that allow 
a community of users to interact with and enhance the digitized literature. BHL provides 
a new framework for data transformation and enrichment of electronic biodiversity texts 
that follows the full digitization workflow from paper to digital form. 
BHL uses Optical Character Recognition (OCR) software to produce text derivatives of 
each digitized page image, allowing the books in BHL to be analyzed, indexed, and 
mined based on various parameters. BHL features the integration of TaxonFinder 
(http://www.ubio.org/tools/recognize.php), a scientific name finding tool developed in 
partnership with uBio that analyzes and extracts scientific name strings from BHL’s 
digital corpus. To date more than 80 million name strings have been extracted from 
BHL’s 30 million pages, providing a robust test set for future algorithmic improvements. 
BHL also features interfaces and services that enable registered users to change the 
metadata for a given volume and to make other bibliographic revisions required for 
accurate description of legacy monographs and serials. These interfaces and services 
have also been expanded to allow users to create their own downloadable file of pages 
and add in article-level and page-level metadata absent from the original scans, thereby 
opening BHL’s content for crowd-sourcing opportunities.  BHL has also released 
CiteBank (http://www.citebank.org), a repository of citations for biodiversity literature, in 
an effort to compile references and their variants as cited through time, so as to aide in 
the creation of a global resource documenting biodiversity references. 
This presentation will outline the digitization workflow for BHL texts and will describe the 
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available application programming interfaces (APIs) and services that facilitate BHL 
enrichment, including opportunities for system enhancement as new technologies are 
made available. Motivations for selecting code to integrate will be discussed, as well as 
potential growth and partnerships.  
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Coastal sand dunes are known to harbour a high number of narrow and highly 
specialized plant species. Classifying these species as endemics confers a high 
conservation value to their habitat and to the species themselves. This is important 
because coastal sand dunes are among the habitats that are most severely affected by 
human activities. However, the taxonomic status of these endemics is often unclear, 
resulting in over- or underestimation of their numbers in the literature. Our study 
presents a taxonomic revision of two diploid Hawkweeds, which are growing in 
sympatry and are restricted to a short stretch (80 km) of coastal dunes in south-western 
France. Their relationship is clarified using a combination of morphometrical and 
molecular marker data (AFLPs). 
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Microbial culture collections have to reconcile the interests of providers of living 
biological material (scientists, institutions, countries of origin) and the various kinds of 
recipients/users of cultures of microorganisms from academia and industry. Providing 
access to high-quality material, related data and scientific services, while, at the same 
time, observing donor countries' rights, intellectual property rights, and 
biosafety/biosecurity aspects, poses demanding challenges. The next challenges are to 
keep abreast of developments in systematics, as well as new methods for the 
authentication and identification, cultivation and maintenance of cultures. Recognising 
that these challenges are best met by collaborative work, the OECD-BRC initiative for 
developing traditional culture collections into modern biological resource centres has led 
to a demonstration project on a Global Biological Resource Centre Network (GBRCN). 
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In this initiative the partners work toward common policies and principles with a view to 
the legal framework and in-house procedures when handling living biological material. 
In particular issues for systematics will be addressed. The task of maintaining 
biodiversity must be shared: vast numbers of organisms are still to be discovered and 
less than 0.01% of the microbial population are held in collections. However, at the 
same time, a loss of expertise is observed in systematics in all organism areas. The 
number of systematists in universities dealing with fungi, prokaryotes, protists, 
unicellular algae and lichens is now almost zero. Without active intervention, it is likely 
that prokaryotic and fungal systematics will be effectively extinct in Europe within ten 
years. GBRCN will support research sustainability through global efforts to counteract 
these developments: 
 GBRCN will work towards gap analysis in the range of biological material 
available to the user communities from collections, 
 GBRCN will help to share the work load of conserving microbial diversity and aid 
focussing of collections on particular groups of organisms (e.g. cellulose degraders, 
organisms for bioremediation, regionally relevant collections, sulphur reducers) and 
develop adequate preservation methods, 
 GBRCN will support worldwide training in microbial systematics, nomenclature 
and taxonomy and co-ordinated development of authentication and identification 
methods,  
  GBRCN will bring culture collections and researchers together with common 
interests and support better interaction with the scientific and biotechnology 
communities. 
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isolated lineages within Chenopodioideae (Chenopodiaceae) 
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In order to better understand the evolutionary relationships of Chenopodium within the 
subfamily Chenopodioideae (Chenopodiaceae), we generated large sequence data sets 
using a broad taxon sampling approach. In addition to all three subgenera and 
historically proposed as well as currently accepted sections of Chenopodium, several 
other genera of Chenopodieae (e.g. Einadia, Monolepis, Rhagodia, Spinacia, 
Suckleya), of Atripliceae (e.g. Atriplex, Endolepis, Grayia, Microgynoecium, Zuckia) and 
Axyrideae (Axyris, Ceratocarpus, Krascheninnikovia) totalling 140 ingroup taxa. 
Maximum parsimony and Bayesian analyses of the non coding trnL-F (cpDNA) and 
nuclear ITS regions revealed five major lineages within Chenopodioideae, rendering 
Chenopodium and its three subgenera highly paraphyletic. Based on these results, we 
suggest the delimitation of Chenopodium  including  Einadia and Rhagodia. Moreover, 
the tribe Dysphanieae is accepted as probably the second branch in the tree of 
Chenopodioideae with three genera Dysphania, the aromatic species originally 
recognized as Chenopodium s.str., Teloxys and Suckleya. We recognize the tribe 
Spinacieae to include Spinacia, several species of Chenopodium, Monolepis and 
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Scleroblitum. Two further new clades – the Ch. rubrum-clade and the Ch. murale-clade 
were discovered, but this will need further evaluation with nuclear sequence data other 
than from the ribosomal array. Our data further support a narrow phylogenetic 
circumscription of Atripliceae (including e.g. Atriplex, Grayia, Zuckia and Endolepis and 
probably Microgynoecium) and the Axyrideae encompassing Axyris, Ceratocarpus and 
Krascheninnikovia as sister lineage to all remaining Chenopodioideae. The trees 
derived from trnLF and ITS were incongruent within shallower clades such as 
Chenopodium s.str.. The possible biological causes are discussed, including 
allopolyploidization. On the other hand, deep nodes of the ITS topologies vary 
inconsistently, what rather seems to be caused by intrinsic patterns of the molecular 
evolution of ITS. 
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Standards in Genomic Sciences: Launch of a standards compliant  
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Standards in Genomics Sciences (SIGS; www.standardsingenomics.org) is an Open 
Access eJournal that was created to promote the data standardization efforts of the 
Genomic Standards Consortium (GSC) and to provide a venue for publication of highly 
structured, MIGS compliant reports of genome and metagenome sequences, standard 
operating procedures, meeting reports, white papers and other articles that promote are 
in keeping with the objectives of the GSC. Whereas peer-reviewed companion 
publications of genomes were once commonplace in a number of journals, many 
general and discipline specific publications routinely decline such papers today. This 
leads to a loss of contextual information that is needed for analyzing and interpreting 
genome sequence data. 
The GSC was founded in 2005 by an international community of like-minded scientists 
to work towards improving the descriptions of our growing collection of genomes and 
metagenomes. Without metadata standards, exchanging and integrating genomic data 
into analytical models and public knowledge bases increases while the overall value of 
each additional sequence diminishes. This is problematic because the ease and cost of 
producing sequence data have dropped sharply while the cost of annotation and 
documentation have inreased. 
At the time of writing, SIGS had already published over 100 articles, including more than 
80 short genome reports that had been viewed by more than 21,500 readers in 123 
countries. SIGS is listed in CrossRef and PubMed Central and has, within a period of 
less than two years, become one of top five journals publishing papers on new genome 
sequences.  
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NamesforLife Semantic Resolution Services for the Life Sciences: Moving 
Towards an Extensible and Interoperable System of Nomenclature 
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A major challenge in bioinformatics, the life sciences, medicine, and law is using correct 
and informative biological names. For a variety of reasons, proper names are not 
always used in scientific, technical, medical or legal literature, leading to accumulated 
semantic ambiguity that readers of the literature and end users of databases are left to 
resolve on their own. To assist those confronted with ambiguous names, we developed 
a generalizable semantic model (N4L) that represents names, taxonomic concepts, and 
exemplars (representations of biological entities) as distinct objects. By assigning each 
object a unique Digital Object Identifier (DOI), it becomes possible to place forward-
pointing links into published literature, databases, and vector graphics that can be used 
as part of a mechanism for resolving ambiguity, thereby “future proofing” a 
nomenclature or terminology. A complete and up-to-date implementation of the N4L 
model for the Bacteria and Archaea is now available online. The system is 
professionally curated and fully backed by literature references. A variety of tools and 
web services are available to readers, publishers, database owners, software 
developers, and others. We are currently adding phenotypic, genotypic, and genomic 
information to the exemplars to add greater value to end users. 
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Do different plant elements show differential niche evolution in the African high 
mountains? 
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The importance of different factors on niche evolution is well documented. The most 
commonly recognised drivers are the adaptation to a particular climate-nice or 
ecological habitat, pollinator interaction, fruit type and dispersal mode or ability as well 
as life history and growth form. Most studies that investigate niche evolution focus on 
particular lineages, while few investigate differences with a region, for example the cool-
adapted (sub-) alpine flora of Sub-Saharan Africa. The plant communities of these 
scattered high mountains and mountain ranges are sharply distinct from the surrounding 
warm-adapted lowland flora and separated by large expanses of much warmer and 
drier habitats. 
Molecular phylogenetic analyses have revealed numerous colonisation events into the 
African alpine flora from different source areas and identified factors which seem to 
influence in situ diversification of these lineages such as age, distribution range and 
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habitat factors (mainly water availability and altitude). 
Here I test if plant lineages that colonised the Africa high mountains from a particular 
area, for example the Northern Hemisphere boreal, the Mediterranean or the Cape 
Floristic Region, have been able to establish themselves preferentially in a particular 
niche. I use knowledge of the origin of plant lineages based on molecular phylogenies to 
determine colonisation origin. Correlation of origin and niche preference is done using 
statistical explicit methods. 

 
 

Poster I-96 
 

Biosystematical study of Onobrychis genus in Tehran Province 
 
Ghanavati, F. 
 
Science Dept., Islamic Azad University, Parand Branch, 315854119 Parand, Iran 
f_ghanavati83@yahoo.com 
 
Onobrychis Miller. is a genus belonging to Fabaceae family which has 61 species in 
different scattered climates of Iran. During spring of 2010 in Tehran Province different 
species of Onobrychis and according to the IPGRI instruction were collected. Collected 
specimens were identified based on existing flora. Results showed that 17 collected 
samples were belonging to 7 species and subspecies of Onobrychis from Heliobrychis, 
Onobrychis and Hymenobrychis sections. There pollen grains were tricolpate, prolate 
and perprolate with long, shallow or deep ectocolpi and narrowed in poles, 
ornamentations of exin reticulte, with size and shapes of lumen. Equatorial view was 
elongated, elliptic, and from polar view was circular, rounded triangular. This study 
showed that most of chromosomes were metacenteric or sub-metacenteric. Studied 
species were diploid and tetraploid with 7-8 chromosome base numbers. However, O. 
mazanderanica and O. talegonica had x=7 and 2n=2x=14 while O. gaubae and O. 
michauxii had x=8 and 2n=2x=16. In this province O. aucheri species had two sub-
species including psamophilla and tehranica which first one was tetraploid with 32 
chromosomes and second one was diploid with 16 chromosomes. However, O. 
altissima was tetraploid with 28 chromosomes.  
 
Keywords: Onobrychis, Tehran, Chromosome, pollen grain. 
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According to available information on history of Iranian lichens at the MYCO-LICH 
(www.myco-lich.com) as well as recent observations on herbarium specimens, it 
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becomes clear that, the oldest collection of lichen species from Iran dates back to 185 
years ago, when a French botanist, Pierre Martin Rémi Aucher-Éloy collected some 
manna lichens from surrounding area of Uromia, NW of Iran. In spite of such an early 
attention to the lichens of the Iranian plateau, there are still some provinces which have 
not been investigated or from the lichenological point of view remain poorly collected. 
One of the recent explored provinces of Iran is Kerman, in central Iran. The study area 
is located in the northwest Mountains of Kuhbanan in N of Kerman. The longitudes and 
latitudes of the area extend from 56.10 to 56.20 of East and 31.22 to 31.35 North. The 
study area is about 325 Km² and the average temperature in the region is 12. 8 ˚C and 
the average relative humidity is %47. Average annual rainfall is 202.5 mm. According to 
our information, this area is investigated for the first time and according to published 
literature on Iranian lichens and available data at the MYCO-LICH, no reports of lichens 
from the area has been made. Being adjacent to Kavir-e lut, a large salt desert in 
southeastern Iran and the world's 25th largest desert, the diversity of lichens was rather 
low in the studied area. Nearly 100 lichen specimens were collected during summer 
2009 and spring 2010. All specimens were identified according to their morphological 
and chemical characteristics (spot tests) and based on the standards identification keys. 
The dominant lichen species widely distributed in the area belong to following genera 
Acarospora, Caloplaca, Aspicilia. As expected, the saxicolous lichen species are 
dominant in the study area. 
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Museum collections are subject to a number of potential agents of deterioration. These 
include natural causes such as pests, but also man made factors like vandalism and 
theft. Furthermore, the deteriorating agents may involve physical influences such as 
shock and vibration or the deteriorating effects of fire and water. To limit the damage in 
case of an emergency in a museum collection, some action prior to a disastrous event 
can be taken. This ensures quick and adequate response to the individual situation and 
prevents avoidable time loss in the aftermath of a disaster. Thus disaster preparedness 
in the form of individual emergency plans for each collection storage area, networking 
and trained personnel will assist in immediate and state of the art disaster response. 
Numerous examples from natural history collections that were affected by smaller or 
larger disasters illustrate the need for increased awareness of potential hazards and, on 
the practical side, a widespread need for better planning and networking on the local, 
national and international level.  
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The introduction of a new mammal phylogeny based on molecular data has led both to 
the quest for morphological evidence of the suggested taxa (e.g. Afrotheria) and to the 
re-examination of characters once used to establish taxa that now are no longer valid. 
The orbital mosaic has long been used in reconstructions of eutherian higher level 
phylogeny, and the lack of a fronto-palatine contact in the orbita due to a suggested 
caudal expansion of the maxillary was regarded as support for the "Insectivora" 
containing hedgehogs (Erinaceidae), moles (Talpidae), solenodons (Solenodontidae), 
shrews (Soricidae), tenrecs (Tenrecidae) and golden moles (Chrysochloridae). Whereas 
the sutures of skull bones are clearly visible in most of these taxa, the skull of shrews is 
highly fused, obscuring the extent of the individual bones. Modern and classic 
approaches are used to elucidate this problem: the orbital mosaic of the common shrew, 
Sorex araneus Linnaeus, 1758, is studied using non invasive modern approaches 
(absorption contrast µCT, phase contrast synchrotron microradiography) in a macerated 
museum skull. This is complemented by visual observations and the classic 
methodology of examining serial sections of a juvenile specimen. Due to complete 
fusion of the bones in the orbita of the adult skull, the radiography approaches fail to 
identify the sutures in the orbital mosaic. However, phase contrast microradiography 
revealed remodelling of skull bones known to be linked to the seasonal reduction of 
body weight. Reconstruction of the lateral aspect of the skull from serial sections shows 
an ethmoid exposure in the orbit that prevents fronto-palatine contact, whereas 
maxillary contribution to the orbital mosaic was small. This leads to suggesting a 
modified definition of the morphological support for the core-insectivores (Lipotyphla). 
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The aim of the present study was to assess the extent and nature of population 
structuring of Theba snails on the Canarian island Fuerteventura. The volcanic 
archipelago represents the center of diversity of the genus Theba. Due to their limited 
potential of dispersal, land snails tend to preserve distribution patterns over long periods 
of time and are thus suitable organisms for studying phylogeography. By using a 
combination of six different amplified fragment length polymorphism (AFLP) primer 
combinations and mitochondrial DNA sequences, the study was designed to investigate 
phylogeographical patterns of 336 Theba individuals from 24 sites. Several genetic 
analyses including phylogenetic reconstructions, principle component analyses, 
assignment tests, and AMOVAS revealed the same distinct groups which were in 
general agreement with geography. Substantial genetic diversity was detected between 
populations sampled above the Isthmus of the island and those collected south of it, on 
the peninsula Jandìa. The presented results support the hypothesis that the Isthmus of 
La Pared imposed a barrier to geneflow between the peninsula and the northern part of 
the island.  
Among the northern populations, the genetic substructuring is consistent with a model 
of isolation by distance, a pattern previously recognized for other groups of land snails. 
Additionally, a strong genetic differentiation was found within the southern populations. 
The Theba snails from the peninsula form a monophyletic cluster, within which two 
parapatrically distributed sister groups are evident. The divergence seems to be 
attributed to habitat type: One cluster contains populations that inhabit inland compact-
soil habitats, while the other contains populations whose distribution is restricted to 
sandy environments. It remains to be tested whether the differentiation of these groups 
was initially formed in parapatry or even sympatry. 
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While taxonomy is currently a discipline in transition, biosystematists and evolutionary 
biologists alike are left with solving several of the "Darwinian mysteries". Next to how 
many species exist on earth (species numbers) and how species evolve (speciation) is 
this the question about principle underlying concepts of what constitutes the most 
fundamental entities in nature and biosystematics.  
To all we essentially lack answers yet. In order to quantify biodiversity, establish 
phylogenies and understand the evolutionary process of speciation and radiation, for 
example, a fundamental, albeit neglected prerequisite is the evaluation of taxonomic 
redundancy, or the degree of synonymy in a given taxon. An estimate is often as difficult 
to establish as the lack of its awareness is a fundamental flaw in current approaches to 
inventorise biodiversity. 
The more pragmatic aspect of how to delimitate species has lately seen a renaissance, 
essentially to those applying molecular taxonomy. However, even the increased 
armamentarium of molecular genetic techniques for exploring the genetic structure of 
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populations and species has not allowed quick answers, let alone accelerated the taxo-
nomic process. Instead, “Darwin’s mystery” has become many and solutions multiplied, 
as further complexities in what species really are and how they multiply are uncovered.  
I will use examples from ongoing studies on the taxonomy, molecular phylogeny and 
speciation of tropical freshwater gastropods to discuss the integration of traditional 
taxonomic procedures with modern approaches to evolutionary biology.  
I propose that stopping the erosion of traditional systematics (e.g. by marginalisation 
and molecularisation of taxonomy) is only to be expected from the re-conciliation of 
descriptive taxonomy with evolutionary biology. I will outline the modernizing research 
program of a truly “evolutionary systematics”, understood here as the study of 
organismic diversity based on phylogenetic systematics, utilizing data on taxonomic 
diversity, morphological disparity and genetic variability, as well as studying the cau-
sation of evolutionary change and the origin of new species and species groups. 
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Automated sequencing technologies have caused a paradigm shift in molecular biology. 
In particular, next generation sequencing (NGS) techniques allow the routine 
determination of bacterial and archaeal genomes. Bacterial systematics will greatly 
benefit from these genome-scaled approaches, whereby sequencing a draft genome for 
newly cultivated prokaryotes will supersede ribosomal RNA sequencing. Systematic 
sequencing will not only provide insight into the functional potential of new isolates, but 
also facilitate the circumscription of new species, replacing DNA-DNA hybridization by 
reusable bioinformatic approaches. To systematically fill gaps in a genome-scale tree of 
life, the Genomic Encyclopaedia for Bacteria and Archaea (GEBA) project is 
sequencing 250 prokaryotic genomes with the goal to file over 9,000 genomes in the 
subsequent Microbial Earth Project. 
Cultivation independent approaches like metagenomics, which capture the genetic 
information of a natural assemblage, have resulted in unprecedented and often 
unexpected insights into the biodiversity of microbial communities. Mega-sequencing 
projects across marine, terrestrial, and organismal environments are currently producing 
petabytes of sequencing data. The Earth Microbiome Project will extend this trend by 
sequencing 100,000 samples using metagenomics and metatranscriptomics in parallel. 
While systematic sequencing can provide deep insight, a minimum set of standardised 
contextual (meta)data describing the original source of the organismal or community 
sample is crucial to fully understand its ecology and physiology. To address this need, 
an international collaboration of life scientists, working under the mandate of The 
Genomic Standards Consortium (GSC), developed the MIGS/MIMS/MIENS (Minimum 
Information about a Genome/Metagenome/Marker Gene sequence; MixS) checklists. 
By specifying mandatory contextual parameters, these checklists intend to encourage a 
standard description of a sequence's origin, placing genomes, metagenomes and 
marker genes in their geospatial and temporal contexts. The advancement of OMICs 
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technologies alongside the efforts of the GSC to standardise the description and 
exchange of genomic information promise a global, integrated view on the diversity and 
function of our microbial earth. 
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Background: 
More and more eukaryote genome sequences are available albeit in varying quality and 
completeness. Yet, currently some eukaryote major branches are scarcely covered, 
since most species of which the genomes were analysed, stem from the classical three 
kingdoms plants, animals and fungi. Thus, an overview on the whole breadth of 
eukaryote diversity is lacking so far. For one major branch, the Rhizaria, no single 
genome is available, making this branch a black spot for biodiversity research.  
Reticulomyxa filosa was first described in the 1940s as a slime mold but later 
reclassified as a foraminifer belonging to the Rhizaria. It is a free living freshwater 
plasmodial  life form sporting several thousand synchronously dividing nuclei in one 
giant cell. 
Results: 
We used a nearly axenic culture of Reticulomyxa filosa for isolation of nuclei and 
subsequent DNA extraction.  Using 454 and Illumina sequencing approaches we 
generated 24 Gb raw sequence from the nuclear genome. Two independent assemblies 
yielded 100 Mb contig sequence each. Merging of these assemblies showed nearly 
complete overlap between the two. Previous genome size estimates indicated that this 
assembly most likely contains only part of the whole genome. Therefore we sequenced 
random fosmid clones using the classical Sanger sequencing method. These randomly 
picked genomic regions revealed a high redundancy within the genome, which is not 
reflected by the assembly. Based on fosmid coverage data we estimate the genome 
size to be between 220 and 250 Mb. Comparison to the available EST data revealed 
that 95 % of these reads mapped to the merged assembly indicating a nearly complete 
coverage of the coding portion of the genome. We predicted and analyzed more than 
10.000 genes with a trained version of geneid on the assembled portion of the genome.  
Conclusion: 
The Reticulomyxa filosa genome is highly repetitive, but classical transposons are 
largely absent. It seems to be impossible to assemble such a genome with whole 
genome shotgun sequencing approaches, since unique regions containing genes are 
separated by repetitive gene desserts. We found traces of lateral gene transfer involving 
genes of seemingly red algal origin. Whether these genes originated from food sources 
or were acquired from a secondary endosymbiont remains to be determined.  
The first Rhizarian genome Reticulomyxa filosa provides an unprecedented view into 
the evolutionary origin of this clade. This genome will also be the starting point to 
explore the biodiversity of this clade further. 
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Clustering optimization for molecular taxonomy 
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A reliable taxonomy is crucial for the assessment of biodiversity and for the comparison 
of habitats based on their species composition. Determining taxon boundaries is 
challenging in the case of organisms for which often only molecular data are available, 
such as bacteria, fungi, and many unicellular eukaryotes. Even in the case of organisms 
with well established microscopical characteristics, molecular taxonomy is necessary to 
determine misidentified and mislabeled GenBank sequences, to identify incompletely 
known specimens and cryptic species, and last but not least to analyze sequences 
directly sampled from the environment as in metagenomics studies. For molecular 
taxonomy, researchers mostly use a predefined threshold for pairwise genetic distances 
in clustering algorithms to assign sequences to molecular operational taxonomic units. 
However, thresholds applied differ in literature, even if applied to the same organisms 
and molecular markers, and are often based on 
subjective criteria or just on tradition. Furthermore, the clustering algorithm applied also 
has a profound impact on the clustering outcome, but it is seldom addressed which 
algorithm is most appropriate for molecular taxonomy. Finally, the calculation of the 
distance matrices may also cause considerable methodological problems because of 
alignment ambiguity, rate heterogeneity between sites, and other potential sources of 
biases. To address these issues, we have designed and implemented a simple yet 
effective and flexible clustering optimization method. Using biologically sensible 
reference partitions, it automatically distinguishes between withintaxon and 
betweentaxon sequence heterogeneity in the course of identifying optimal thresholds, 
clustering algorithms, and distance methods. Usage examples for clustering 
optimization with alternative types of biological data are provided, and it is discussed as 
a general method for improving molecular taxonomy. 
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Ichthyophthirius is a protozoan parasite that cause weight loss, debilitation and mortality 
in fishes. During a study on the biology of Aphanius dispar in Mehran river, Hormuzgan 
Province, Southern Iran, a total of 97 fish specimens were collected in January 2006 of 
which 50 specimens (51.55%) including 12 male and 38 females were found infected 
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with Ichthyophthirius mehrani. These parasites penetrate the host epithelial on gills and 
skin and even move in between two epithelial cells on the body surface of infected 
fishes. Infected fish typically develop small blister-like raised lesions along the body wall 
and/or fins. The infection is known as Ichthyophthiriasis or white spot disease is one of 
the most serious diseases of fish in freshwater. The parasite abundance, intensity and 
prevalence were 13.69, 26.56 and 51.55%, respectively. This is the first report of A.  
dispar infectivity with Ichthyophthirius in Iran. 
 
Keywords: Aphanius dispar, Ichthyophthirius mehrani, Hormuzgan Province, Iran  
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A significant fraction of cancers in humans is associated with infections by different 
papilloma viruses (PVs). In other vertebrates, the presence of specific PVs is also 
associated to various neoplasias.  Recording the diversity of non-human papilloma 
viruses still remains in the fledgling stage:  Viruses from not more than 50 different host 
species have been isolated and (partly) sequenced, but it is assumed that all of the 
20,000 Amniota species potentially harbour a number of specific PV types. 
The prospect for myriads of new PV types that will be discovered in near future through 
improved sequencing techniques will challenge PV nomenclature and taxonomy.  For 
example, the name of a new PV is currently composed of the initials of its (primary) 
host’s scientific name plus the ending ‘PV’.  Changes of host’s names subsequently 
lead to different names for PVs infecting the same host species (e.g., MnPV1 and 
McPV2 found in Mastomys coucha).  The Greek alphabet is at present used to name 
PV taxa at the generic level (repeated with the prefix ‘Dyo-’ beyond the letter ω), but 
there are clearly more PV groups to be expected than Greek (and presumably even 
Chinese) letters are available.  The phylogenetic molecular trees of PVs have been 
greatly improved during the past years, and the relationships between the known PV 
‘genera’ are largely resolved.  However, proposals have not been developed yet how to 
name higher-order taxonomic units (‘supertaxa’). 
Broadly accepted solutions for these problems are not in sight at present.  We 
emphasise the need of an open discussion about PV nomenclature and taxonomy in 
order to assure for the clearness of scientific names in future.  As it is the case for 
cellular organisms, a non-ambiguous, informative naming system is the necessary 
prerequisite for creating a common framework language that helps and guide 
experimental approaches, particularly in times of an exponential increase of our 
knowledge about viral diversity. 
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We present LisBeth, a new computer program for three-item cladistic analysis (3ia) in 
phylogenetics and biogeography. LisBeth implements for the first time several 
theoretical developments: 
- Hierarchical characters, represented as rooted trees or as nested hierarchies of states. 
Among other things, it permits distinguishing inapplicable (i.e. any state is absent) from 
missing (i.e. any state is potentially present) data. 
- Compatibility (clique) analysis: LisBeth analyses hypotheses of homology into three-
item statements. Export in nexus format is also possible, parsimony and compatibility 
finding the same results in 3ia. 
- Identification of synapomorphies at nodes, a theoretical novelty in 3ia. 
- Computation of the intersection of most compatible trees. Lisbeth produces a 
summary (not consensus) tree of the optimal trees found. 
- Cladistic analysis of biogeographic areas. LisBeth does not modify source cladograms 
of taxa, natively hierarchical. LisBeth also implements paralogy-free subtree analysis to 
manage taxic paralogy and Transparent Method to eliminate widespread taxa. 
LisBeth has a user-friendly gui. It is available in WindowsTM, Linux and Mac versions will 
be available soon. 
We present a preliminary phylogenetic analysis of fossil ferns to discuss the operation 
of LisBeth. From character definition to the intersection tree, all steps of a phylogenetic 
analysis are illustrated. 
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The retention index (RI hereafter) is a standard measurement applied to phylogenetic 
characters and datasets (i.e. sets of hypotheses of homology). The RI was 
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independently proposed in 1989 by Archie (who called it the Homoplasy Excess Ratio, 
HER) and Farris. However, both interpreted it differently. Archie considered the HER as 
a measurement of the complementary of homoplasy present in a dataset whereas 
Farris described the RI as the complementary of the distortion, for each character. He 
interpreted it as the quantity of similarity retained as synapomorphy. Later, Farris 
described the overall (“ensemble”) retention index, a measurement of the retention 
index of a dataset. 
As homoplasy and homology are considered complementary in standard cladistic 
analysis, differences between both interpretations were seen as relatively 
unproblematic. Nonetheless, a survey of the use of the RI in recent cladistic literature 
shows that systematists often cite the ensemble RI value but never interpret its 
meaning, making the measurement rather useless. This is probably because there is no 
clear explanation of what the RI is. 
We show that the RI, as the complementary of distortion, measures neither homoplasy 
nor homology. Moreover, the RI is measured by current methods on unrooted trees 
where homology/homoplasy is not defined. We propose a new method-independent 
representation of this index that clarifies its sense. 
Finally, we analyse the meaning of the RI in the context of three-item cladistic analysis 
(3ia). Our representation is consistent with the definition of the RI in 3ia, i.e. the 
proportion of elementary statements of primary homology retained as secondary 
homology. Contrary to parsimony methods, distortion is the complementary of primary 
homology in 3ia. 
Our analysis suggests that the RI is a relevant measurement of the quality of a 
character, allowing comparison through different analyses. A low RI value may wisely 
justify a character reassessment. Conversely, overall RI is irrelevant. 
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Whole genome duplication is widely accepted as a frequently-used pathway for 
speciation in angiosperm plants. Polyploidisation rapidly gives rise to both pre- and 
post-zygotic isolation barriers, and may even cause a breakdown of geneflow between 
sympatric populations. In the present study, we use crossing experiments and flow 
cytometry to investigate the extent of inter-ploidy block and the occurence of 
hybridisation in natural populations of one diploid, one tetraploid and two hexaploid 
Leucanthemum species on the Western Iberian Peninsula. Further, genetic analyses 
(AFLP, sequencing of cpDNA and nrDNA) were conducted in order to reconstruct the 
evolutionary history of the diploid and its polyploid relatives. The crossing experiments 
indicate that reproductive isolation of cytotypes is based on pre-zygotic barriers rather 
than inter-ploidy block. While genetic fingerprints and cpDNA sequencing point to a 
recurrent allopolyploid formation of tetra- and hexaploids, nrDNA cloning experiments 
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indicate a complex pattern of hybridisation and introgression within the study group. The 
present study demonstrates that the genus Leucanthemum represents an interesting 
group to study the evolutionary effects of hybridisation and genome duplication, 
especially at ploidy levels higher than tetraploid. 
 

 
Talk S32 

 
Oenothera – a model for the evolution of sex and speciation 

 
Greiner, S. 
 
Max Planck Institute of Molecular Plant Physiology, Wissenschaftspark Golm, Am 
Mühlenberg 1, 14476 Potsdam – Golm, Germany 
greiner@mpimp-golm.mpg.de 
 
The genus Oenothera has an outstanding scientific history. More than hundred years of 
genetic research have made Oenothera the presumably best studied plant genus of its 
size. A good deal of information about taxonomy, morphology, cytogenetics and 
classical genetics as well as a rich source of experimental strains is available.  
Oenothera genetics displays a unique combination of non-Mendelian genetic features, 
like permanent translocation heterozygosity and biparental transmission of plastids. It 
allows the exchange of plastids between species, which often results in plastome-
genome incompatibility (PGI) – a hybridization barrier according to the Dobzhansky-
Muller model. In turn, PGI provides molecular access to speciation forces acting on 
photosynthesis. Furthermore, particular aspects of epigenetics, genome evolution, and 
population biology can be addressed using Oenothera as model system.  
So far studies in Oenothera have been mainly limited to classical genetics and cytology, 
while molecular approaches have been largely missing. To overcome this limitation, we 
have established a broad spectrum of biochemical, molecular genetic and cytogenetic 
methods as well as tissue culture and transformation approaches for the genus. We 
constructed an EST library, sequenced the five basic plastome types and provide first 
candidate loci causing PGI. Moreover, the first genetic map of Oenothera has been 
generated assigning more than 1,500 dominant and co-dominant molecular markers to 
seven coupling groups. Remarkably, homologous recombination was almost completely 
suppressed in F2 segregants and, if it occurred at all, was restricted to the telomeric 
regions of the chromosomes. Unusual meiotic behaviour of chromosomes may be 
responsible for the massive repression of homologous recombination. These findings – 
sexual reproduction along with negligible recombination, shed new light on the role of 
homologous recombination in speciation processes.  
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The precursor of the current new draft, published in 1997, was too much ahead of its 
time to be acceptable. Therefore, efforts to harmonise and expedite biological 
nomenclature have been shelved for many years. However, the need remained and 
demand became ever more pressing. Therefore a new version of the BioCode has now 
been produced, substantially rewritten to take past experience into account. It no longer 
aims to replace the current (special) Codes, endeavours to provide an over-arching 
common frame for them. It is therefore to be used alongside with the special Codes, as 
their complement, and is available for immediate implementation. It is a terse text of 
only 35 Articles, making reference to the special Codes whenever appropriate, but for 
most purposes it can stand on its own. Besides, it foreshadows a number of essential 
future improvements, which will require changes in the special Codes before they can 
be implemented – and will hopefully trigger such changes. One such future option is the 
requirement to register new names and nomenclatural acts (e.g. lectotype 
designations): not a new idea (it is included in the earlier draft versions) but here 
modified to take advantage of recent technological (and hopefully psychological) 
progress. Further foreshadowed innovations are the requirement of English or Latin 
descriptive matter for new taxa (currently Latin only for plants, any language for 
animals); the option to protect names and their attributes by means of Adopted Lists; the 
prospect of banishing inter-regnal homonymy for future names; and the permission, for 
so-called ambiregnal organisms, to use alternative (zoological or botanical or 
bacteriological) terminations for suprageneric names, irrespective of the Code that is 
being applied. An innovative approach has permitted to extend to botany the principle of 
coordinated status of names within rank groups, fundamental in zoology. By introducing 
additional ranks (profamily between family and subfamily, progenus between genus and 
subgenus, prospecies between species and subspecies) the coordinated status rules 
can be implemented retroactively for all kinds of organism without negative, 
destabilising effects on the existing system of names. 
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The amplified fragment length polymorphisms (AFLP) method has become an attractive 
tool in phylogenetics due to the ease with which large numbers of potentially unlinked 
characters can be generated. In contrast to sequence based phylogenetic approaches, 
AFLP data consist of anonymous multilocus markers. However, potential artificial 
amplifications or amplification failures of fragments contained in the AFLP data set will 
reduce the reliability of AFLPs. In the present study, we introduce a new automated 
scoring approach, called “AMARE“ (AFLP MAtrix REduction). The approach is based on 
replicated sample pairs and makes marker selection dependent on marker 
reproducibility itself to control for scoring errors. We show that AMARE improves the 
signal-to-noise ratio in AFLP matrices and gives similar or even better phylogenetic 
results than the various original AFLP data sets tested in the present study. 
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Halophytes are remarkable plants able to survive and reproduce in saline habitats. It is 
assumed that terrestrial halophytic angiosperms appear to have secondarily acquired 
salt tolerance. Salinity factor would have played an important role in acquisition of well 
established anatomical features in halophytes, in order to copy with hypersaline 
environments and to colonize them. There are some data focused on physiological, 
biochemical and molecular achievements of salt tolerant plants during the evolution, but 
anatomical adaptations of halophytes were less discussed in terms of evolution. We 
think that different halophytes selected different adaptive strategies following the long 
process of evolution, which would have been materialized in some anatomical patterns. 
As a point of discussion, we put face to face succulence and salt secretion as two major 
anatomical ways for dealing with salinity. Salinity was, most likely, a co-evolution factor. 
We observe, as a general rule, that a halophyte species doesn’t present both 
succulence and salt secreting devices. If the salinity was the main constraint factor (as a 
part of soil physiological drought), then why in halophytes such different strategies have 
been built? While succulence seems to be a simple and more “accessible” pattern 
which have been induced in halophytes, salt glands are no doubt more elaborate and 
complicated structures. It may be assumed that in halophytes succulence to be evolved 
first and secretion to be developed later, although a parallel evolution could not be 
excluded a priori. Anyway, further interdisciplinary studies would contribute to a better 
understanding of these subtle interrelations between salinity and anatomical 
adaptations occurring in halophytes.  
 
This work was carried out with support provided by the POSDRU project “Developing the innovation 
capacity and improving the impact of research through post-doctoral programmes”. 
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A number of 30 halophyte species collected from saltmarshes near Valencia (Spain) 
were anatomically investigated. In addition, some ecological data such as soil salinity or 
humidity were correlated with anatomical features. Our results suggest that the species 
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well adapted to saline environments show the most interesting and spectacular histo-
anatomical features. This is related to our previous research on halophytes and 
according to our hypotheses and classification proposal of salt tolerant plants, based on 
the relevance of anatomical adaptations. Thus, the saltmarshes were dominated by taxa 
included in Chenopodiaceae (Sarcocornia, Arthrocnemum, Suaeda, Salsola, Salicornia, 
Halocnemum, Halimione species). These are succulent chenopods, strictly confined to 
salty areas and with very efficient adaptive mechanisms in relation to salinity factor. 
Other genera growing in these Mediterranean saltmarshes belong to Plumbaginaceae 
(Limonium), Tamaricaceae (Tamarix), Plantaginaceae (Plantago), Frankeniaceae 
(Frankenia). All of them present special adaptations, such as succulence or salt glands. 
Taking into considerations all of these adaptations, halophytes occurrence and 
distribution in saline habitats, we can obtain a complete picture of a particular 
Mediterranean ecosystem.  
 
This work was carried out with support provided by the POSDRU project “Developing the innovation 
capacity and improving the impact of research through post-doctoral programmes”. 
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The Zoologisches Museum Kiel conserves comprehensive historic series of marine 
specimens, collected during the expedition of the Danish corvette Galathea whilst 
circumnavigating the globe in the years 1845 and 1847. The collection comprises 
mainly marine invertebrates but also numerous birds, fishes, and mammals. One 
geographical focus is the region of the Nicobar and Andaman Islands but also SE-Asia 
and S-America.  
The aim of our study was the revision of the brachyuran collection of this expedition. 
Particularly the material from the Nicobar Islands was of special interest. The 
crustacean fauna from this region is still only poorly known as the Nicobar Islands are to 
date nearly inaccessible. The present knowledge of this fauna is mainly based on one 
Indian investigation from 1960. Therefore, many questions regarding the faunal 
composition and the biogeographic relations of the Nicobar Islands are not yet 
answered. 
Besides being very detailed and rich, the historic collection of the Galathea-expetion is 
well documented. Its revision has the potential for a better knowledge of the crustacean 
fauna of the Nicobar Islands and the adjacent regions, broadening our understanding of 
the biogeography of that region. 
The analysis of this collection required special methods. Next to the careful re-
examination of the specimens it was necessary to analyze historic catalogues, 
documents, drawings and correspondences to get the most possible information about 
the collection localities, data and methods.  
In summary, the revision resulted in a first record of at least seven species for the 
Nicobar Islands. Several characteristic species allow the description of the 
biogeographic relations of the brachyuran fauna. Next to the Nicobar fauna, there are 
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comparable collections for parts of SE-Asia and S-America. 
The importance of this historic collection for present research can already been 
demonstrated in this first investigation. 
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Morph·D·Base (www.morphdbase.de) is an online database for storing morphological 
metadata and graphical material according to modern standards using controlled 
vocabularies like DarwinCore. It allows generating phylogenetic character matrices, in 
which each cell can be linked to relevant specimen, media, and literature entries in 
Morph·D·Base. This allows detailed documentation of all relevant information, satisfying 
the requirement for reproducibility and transparency. Character and character state 
definitions in Morph·D·Base are given in ‘free text’ or as schematized codings (adapted 
from Sereno's neomorphic and transformational coding schemes). The matrix editor will 
possess many additional features for managing and collaborative editing of matrices: 
e.g., live editing with dynamic update, chat, commenting, color labeling of 
cells/rows/columns, schedule-notification, change tracking, progress markers, 
import/export of NEXUS and NeXML files. It will also allow for coding of alternative 
characters for competing homology hypotheses. Moreover, one can specify part-whole 
relations between states referring to different traits of an Operational Taxonomic Unit - 
information which can be used for testing consistency of reconstructed ancestral states. 
It will also be possible to specify class-subclass and part-whole relations between entire 
characters, which can be used to preclude inconsistent combinations of certain 
character state combinations in absent/present coding. Finally, users will be able to use 
terms and concepts from anatomy ontologies (e.g. OBO, www.obofoundry.org), 
resulting in marked-up character and state definitions/codes, which significantly 
increases overall semantic transparency of matrices as well as comparability between 
them. 
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In Rubiaceae, corollas usually have been described as tubular sympetalous. Some 
species have openings or slits in their corolla tube. These corolla slits occur within the 
genera Pentas, Sacosperma, Caelospermum, Heinsia, Mussaenda, 
Pseudomussaenda, Paederia and Pentodon, suggesting that the feature appeared 
several times in evolution.  
Floral ontogenetic investigations reveal that in Paederia, Pentodon and Sacosperma 
five petal primordia are initiated on the rim of a concave floral apex, subsequently 
developing into petals. These fuse postgenitally, forming a corolla tube. In the species 
studied, stamen primordia appear immediately after the formation of the petal primordia, 
alternating with them. Filaments remain more or less free from the basal part of the 
corolla tube, fusing loosely with it in the upper zones. In contrast, in Spermacoce 
occultiseta, an annular corolla tube primordium is formed, which develops into a corolla 
tube by intercalary growth. No free stamen primordia have been observed. Stamens are 
inserted in between the bases of the corolla lobes.  
Corolla slits initially become visible as small basal openings in the corolla tube, opposite 
the filaments. Next, on the rims of the slits and at the bases of the filaments, a massive 
formation of hairs occurs, loosening the filaments and corolla tube, and simultaneously 
opening and widening the slits.  
We conclude that in Rubiaceae, corolla tubes can be formed from annular corolla 
primordia or by postgenital fusion of individual petals, or by a combination of both types. 
In the species studied, corolla slits originate by an uncompleted postgenital fusion of 
petals.  
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The Indomalesian and Australasian regions show high levels of species richness and 
endemism because of their dynamic and complex climatic and geological history. 
Although there are numerous opportunities for dispersal across geographical barriers, 
Wallace’s Line still represents a significant barrier and is in focus of biogeographical 
studies. Dated molecular phylogenetic trees are a powerful instrument to understand 
dispersal and migration routes in this target region.  
The genus Hoya of the family Apocynaceae harbours 200-300 species. Its distribution 
ranges from India to the Pacific Islands and covers five of the currently recognized 
World Biodiversity Hotspots - Sundaland, Wallacea, the East Malesian Islands, the 
Philippines, and the Queensland wet tropics.  
Recent molecular phylogenetic studies have provided a first clear framework to be used 
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as a tool towards a new phylogenetic classification of Hoya. However, relationships 
between some of the main clades identified are partly yet unclear. Here we present new 
dated phylogenetic hypotheses to help understanding the diversification of flowering 
plants in the Indomalesian and Australasian Region. 
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Biodiversity Information Standards (TDWG) was known as the Taxonomic Database 
Working Group. Biodiversity Information Standards (TDWG) is a not for profit scientific 
and educational association that is affiliated with the International Union of Biological 
Sciences. 
TDWG was formed to establish international collaboration among biological database 
projects. TDWG promoted the wider and more effective dissemination of information 
about the World's heritage of biological organisms for the benefit of the world at large. 
Biodiversity Information Standards (TDWG) now focuses on the development of 
standards for the exchange of biological/biodiversity data. 
TDWG’s Mission: 
 * Develop, adopt and promote standards and guidelines for the recording and 
exchange of data about organisms. 
 * Promote the use of standards through the most appropriate and effective 
means and. 
 * Act as a forum for discussion through holding meetings and through 
publications. 
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Over the last five years, the EU Network of Excellence EDIT (European Distributed 
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Institute of Taxonomy, http://www.e-taxonomy.eu/) developed and implemented a 
software platform supporting the entire taxonomic workflow from fieldwork to print and 
World Wide Web publication. The EDIT Platform for Cybertaxonomy (http://wp5.e-
taxonomy.eu/) is built on an agreed and sound “Common Data Model” (EDIT CDM) and 
provides interfaces for programmers developing software systems using the model. 
Using this technical groundwork, an international team of developers implemented a 
suite of software applications and tools addressing a variety of aspects of the taxonomic 
workflow. The components of this software suite include a database system for 
information storage, a taxonomic Editor application for data entry and maintenance, 
Geo-Tools for creating distribution maps, a “Specimen-Explorer” for retrieving specimen 
information from collections, hard- and software for data capture during fieldwork, tools 
for descriptive data, as well as a system for literature searches and data publication in 
web-portals and on paper. The platform has also a set of standards-based import and 
export interfaces for data exchange with existing software systems. 
Early adopters of the EDIT Platform are the International Cichorieae Network 
(http://wp6-cichorieae.e-taxonomy.eu/portal/), PALMweb (http://www. palmweb.org/), the 
CATE project (http://www.cate-project.org/), and the Pan-European Species directories 
Infrastructure (PESI, http://www.eu-nomen.eu/pesi/), and several e-Flora initiatives. 
Apart from extending the functionality of the Platform, future developments will address 
the integration with international biodiversity informatics initiatives such as BHL, CoL, 
and ViBRANT. 
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The genus Fumaria L. (Fumarioideae, Papaveraceae) in Iran comprises 8 species with 
a vast medicinal use in traditional medicine. These species are: F. officinalis, F. 
parviflora, F. asepala, F. densiflora, F. scielcheri, F. vaillantii, F. bracteosa and F. indica. 
More than 50 populations (10 individuals of each location) of 8 species were sampled 
from nature. Characters selection was based on literatures and our field observations. 
Numerical taxonomy analyses were done by SPSS and NTSYS software for 38 
qualitative and quantitative morphological characters.  Electrophoresis patterns of seed 
storage proteins extracts were loaded on SDS-PAGE and stained by comassic brilliant 
blue. To reveal species relationships we used cluster analysis and principal component 
analysis. In order to determine the most variable morphological characters among the 
studied species, factor analysis based on principal components analysis was 
performed. A high rate of variation in Fumaria populations and also gene flow between 
was recorded for some species. The previous identification key was mainly based on 
quantitative features, due to the high rate of variation in different soil types and habitats, 
it seemed inefficient. In present research we consider numerical taxonomy, micro-
morphology including pollen, fruit and seed surface studies, seed storage protein 
electrophoresis and cytogenetic studies of the genus trying to indicate the species 
relationships. Results of this study indicated that there are four subspecies in F. 
parviflora of Iran. We found a high rate of phenotypic variability in F. vaillantii 
accessions. Micro-morphological features provide an efficient set of diagnostic 
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characters. F. indica showed intermediate characters between its proposed sympatric 
progenitors: F. asepala and F. parviflora. SDS- page banding pattern data are useful in 
separation of F. vaillanti species group with high morphological similarities. 
Chromosomes counting were done for the first time for Iranian accessions of this genus. 
An efficient identification key based on studied characters and their consensus trees are 
provided. Species relationships are discussed. 

 
Keywords: Fumaria, Numerical taxonomy, SDS-PAGE, chromosome counting 
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Wiki software can act as the publishing medium, providing long term stability, 
transparency, maintenance and ease of updating for combination of rich text, media and 
identification keys - a combination typically found in traditional Fauna and Flora 
publications. Structured data can be maintained inside this structure. While not able to 
compete in terms of flexibility with more custom-created information models, it can offer 
flexibility and - through its granular publication oriented structure - a high degree of 
community involvement. 
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The "Open Nature Guides" ("Offene Naturführer") are a non-commercial German 
language online platform supporting the publication of educational materials on 
biodiversity. The project was started 18 months ago with a special emphasis on 
enabling users to identify organisms. A wide range of audiences, from secondary 
schools to amateurs and university students are addressed. The goal is to provide 
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upward paths to increased expertise. 
The platform is not a homogeneously curated database but more like a journal in which 
individual and diverse contributions can be published. As a complement rather than an 
alternative to large international databases, it addresses topics where a variety of 
individual, creative, and pedagocical approaches are desirable. 
In many respects the platform is similar to projects of the Wikimedia Foundation: shared 
and reciprocal ownership through Creative Commons licenses, while the copyright 
remains with the authors, persistent author recognition, far-reaching collaboration 
options and the ability to extent or correct materials as well as adapt them for different 
user groups. Differences are that participants work under their own, confirmed name 
and that (in addition to collaboratively edited articles) articles may be reserved to a 
defined author team (prohibiting substantial changes to guarantee integrity). 
The response of potential authors varies. Many are enthusiastic that educational 
material for biodiversity becomes easily available to a much wider audience and about 
the potential to encourage a new generation of nature observers. Others reject the 
project, fearing a devaluation of their intellectual property on the publishing market. The 
bottleneck of the project is presently, however, a scarcity of editors willing to share the 
management of the platform and develop the skills to edit mediawiki texts. Many 
potential contributors are more used to the editorial process and services of printed 
journals. 
The partners (NetPhyD, FloraWeb, Ges. für Biol. Systematik, Naturgucker.de, 
Deutscher Jugendbund für Naturbeobachtung, Ges. zur Erforschung der Flora 
Deutschlands und Naturkundl. Ges. Österreich) will continue to pursue the best options 
to help young people to learn about nature and the diversity of organisms online and on 
mobile devices. 
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Onobrychis Miller with about 70 species is the second largest genus of family Fabaceae 
in Iran and consists of many valuable forage plants. Onobrychis sect. Hymenobrychis 
with nearly 14 species in Iran, is one of the important sections of the genus. 
Biosystematic studies on different populations of the species belonging to the section 
were carried out for revealing the interspecific and intraspecific relationships, using 
morphological, pollen morphological and also cytogenetic characters. All data obtained 
from different studies were analyzed using MVSP 3.1 and SPSS 9.0 soft wares. For 
morphology, 60 quantitative/ qualitative morpholgical characters related to vegetative 
and reproductive organs were studied. Results showed that different taxa consist two 
subsections as two distinct groups with short and long standards (shorter or longer than 
15 mmm). Different pollen morphological characters of the taxa were studied by light 
microscopy after acetolysis procedure. Based on polar length, studied taxa are divided 
into two main groups. It seems that the polar length, colpus length and polar 
length/equatorial length ratio are valuable characters for differing species. Study on 
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meiotic chromosome number and behavior indicated that all populations are diploid and 
possess 2n=2x=14 chromosome number, with exception of one population of O. radiata 
and one population of O. subnitens that show 2n=2x=16 chromosome number. Results 
from the present study indicate that polyploidy occurs infrequently in O. sect. 
Hymenobrychis and x=8 is ancestral in the genus. Then, the species with x=7 are 
derived through aneuploid loss. Analysis based on meiotic behavior and abnormalities, 
resulted in two main groups that confirmed morphological data. 
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Trigonella L. is one of the largest genera in the Trifolieae tribe and comprises about 135 
species widely distributed in the dry regions around the east Mediterranean, west Asia, 
south Europe, north and south Africa, with only one species growing in south Australia. 
Many of perennial species are endemic to Iran and belong to T. sect. Ellipticae. In the 
present study, morphological characters of the species belonging to T. sect. Ellipticae 
were investigated. In addition, pollen morphology of the taxa was studied by light and 
electron microscopy. The interaspecific and interspecisfic relationships are discussed in 
the context of existing hypotheses on systematic relationships within the section. 
Results from morphological and pollen morphological studies showed that all perennial 
species of Iran exhibited remarkable diversity. They are perennial herbs, becoming 
woody at the base, have standard as long as keel and pods glabrous or rarely covered 
with gray dense and appressed hairs. All members of the section are Irano–Turanian 
elements and distributed exclusively in Iran, Afghanistan, Pakistan and Middle Asia 
(Turkmenistan and Tajikistan). They are xerophytes, more or less cespitose and prefer 
mountainous regions have dry and windy conditions with no dense populations. It 
seems that local endemism plays an important role in the section. Results from pollen 
morphology showed that pollen grains of T. sect. Ellipticae are elliptic to oblong with 
often perforate ornamentation. In addition, the interaspecific and interspecisfic 
relationships are confirmed by pollen morphology. 
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The mustard family (Brassicaceae) is known for a highly conserved flower structure. Still 
quite a few alterations occur. For instance, alterations in the characteristic number of 
floral organs are common within Lepidium and in other genera even the transition to 
monosymmetric flowers is rarely appearing (Iberis, Teesdalia, Calepina). In a floral 
variant of Capsella bursa-pastoris, not the organ number or the symmetry are affected, 
but all petals are transformed into additional stamens due to a homeotic mutation.  
Natural populations of this floral homeotic variant are only known from a few locations in 
Germany, Austria and the Czech Republic. To provide evidences whether a single or 
multiple origin of the variant is more likely, the evolutionary relationship among German 
and Austrian populations has been analyzed with molecular markers (AFLPs). Genetic 
results revealed a clustering of the floral variant into provenance-specific groups rather 
than a flower-type dependent assignment. Three groups were obtained: two German 
populations were convincingly separated and another group includes individuals from 
Austria. An intrapopulational-analysis of one large and established population in 
Germany did not provide any hints for a multiple origin on a small local-scale.  
The detected allocation into well-defined populations in accordance with the 
geographical origin, suggests that the occurrence of the homeotic C. bursa-pastoris is 
the result of repeated evolution, independently in the considered habitats. One 
hypothesis for the parallel evolution of the novel floral trait, might be that selection 
pressure on petal function is similar in different habitats, as selection on petals is almost 
abandoned in the predominantly selfing C. bursa-pastoris. 
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The aquiferous system of the Porifera represents the interface between the sponge and 
its environment. It is involved in ingestion, excretion, gas exchange, etc. Our knowledge 
includes general aspects of canal architecture, cellular anatomy and limited models on 
the flow generated by choanocytes. Some studies indicate complex topologies and flow 
regimes, but we lack complete 3D reconstructions. Our study aimed at analyzing the 
canal system anatomy of Tethya wilhelma (Demonspongiae, Hadromerida) and at 
reconstructing the 3D topology. 
We used synchrotron radiation based x-ray micro tomography scans (SR-µCT at 
GKSS/DESY, Hamburg) of canal system corrosion casts and virtual casts to generate 
high resolution 3D reconstructions of canal system replicates using ImageJ and VG 
StudioMax. Hierarchical classification of canals and additional morphometric parameters 
were calculated using a custom developed software. 
The 3D topologies based on micro tomography image stacks were analyzed 
quantitatively and provided information on canal diameter, length, branching angle and 
spacing between branches in correlation to a hierarchical classification of canals. Due to 
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the presence of larger bypass elements forming ring structures in the canals system, 
hierarchical classification of canals were applied only to a subsets of the data. Between 
different hierarchical levels the canal diameter scaled by varying factors. On an 
organismic scale the aquiferous system resembles a highly efficient fluid transport 
system offering minimal resistance to flow. We assume that localized flow modifications 
by the sponge occur. This is congruent with our 3D-analysis, which demonstrated 
alternative flow-pathways on a more global scale. Our high resolution 3D models of 
partial and entire canal systems are an important step towards the first computational 
fluid dynamics models. They will allow us a deeper insight into the anatomical basis of 
sponge behaviour and ecology. Morphometric analysis of these models probably might 
provide new characters for demosponge systematics in the future. 
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The Cichorieae, also known as Lactuceae, are an easily recognisable tribe of the 
Compositae. They are characterised by white latex and by flower heads almost 
consistently with perfect, 5-dentate, often yellow, ligulate flowers. The Cichorieae 
include 93 genera with over 2400 species and approximately 7300 apomictic and hybrid 
taxa in Hieracium, Pilosella and Taraxacum. The easy recognition of the Cichorieae 
comes along with a major drawback: extensive parallel evolution makes the recognition 
of natural groups difficult. This situation has led to considerable differences and 
instabilities in the classification of the tribe. In the last years, morphological and 
molecular phylogenetic analyses have much contributed to a better understanding of 
the relationships within the Cichorieae. This growing knowledge is continuously 
incorporated in the Data Portal of the International Cichorieae Network (ICN). The 
Cichorieae Portal is designed to accomplish a taxonomic revision of the whole tribe. It is 
already the largest and most comprehensive source of bibliographical, nomenclatural, 
phylogenetic, taxonomic and distributional data of this group of plants. As a first step 
towards a taxonomic revision, a full and critical, global synonymic inventory (for 
hawkweeds not yet complete) with standardised and checked nomenclature, containing 
now nearly all ever published names in that group, was compiled, using the regional 
dataset from Euro+Med PlantBase as a start. As different taxonomic concepts exist in 
parallel for some groups, the users of the Cichorieae portal can access alternative 
classifications, so far exemplified for the genus Hieracium. A large part of the 
nomenclatural citations are linked to digitised protologues, and type information has 
been added for many taxa. Morphological descriptions have been taken in a first stage 
from the literature. They are continuously replaced by standardised descriptions, using 
a consistent terminology, which is displayed in a specific illustrated glossary for the 
group. Distribution data are currently literature-based and referenced for botanical areas 
according to the TDWG standard, additional specimen-based distribution maps are 
under development.  
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Knautia arvensis agg. (Dipsacaceae) is an intricate taxonomic complex whose 
evolutionary history has been significantly shaped by genome duplication and edaphic 
allopatric speciation. In Central Europe, four spatially isolated relict populations of 
diploids were found on serpentine outcrops, in areas otherwise inhabited by their 
widespread tetraploid counterparts. Interestingly, relict Knautia populations growing on 
serpentines in the Slavkovský les Mts. (W Bohemia, CZ) consist of a mixture of diploid 
(2n = 2x = 20) and tetraploid (2n = 4x = 40) cytotypes. Overall phenotypic similarity, 
ecological preferences and AFLP genotyping indicate autopolyploid origin of the 
tetraploids from the local diploid race and hence a primary contact of both ploidies. 
Moreover, Knautia individuals of the both cytotypes tend to grow in close proximity to 
each other within mixed-ploidy sub-populations. Such type of sympatric occurence 
represents an unique model system for studying the early stages of polyploid 
speciation. 
The main goal of the present study is to identify, with the aid of various ecological 
methods in situ and greenhouse experiments, evolutionary forces governing cytotype 
coexistence and assess the cytotype dynamics and their interactions at various spatial 
scales. 
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The genus Crocus consists of about 88 species distributed from the Iberian Peninsula to 
western China. Many species are cultivated as ornamentals, and C. sativus is the 
source of saffron, the most expensive of spices. The genus is taxonomically classified in 
two morphologically defined subgenera, two sections and 15 series. Until recently no 
attempts were made to clarify phylogenetic relationships within Crocus with molecular 
methods. 
Our study focuses on resolving species phylogeny and taxonomy as a prerequisite for 
phylogeographic analyses within different monophyletic species and species groups. 
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We used sequences of the nuclear ribosomal DNA ITS region (ITS1, 5.8S rDNA, ITS2) 
of 85 Crocus and three Romulea species (outgroups), which were analyzed with 
cladistic and model-based phylogenetic algorithms. In addition we screened seed 
surface structures by scanning electron microscopy. 
Within Crocus, the investigated ITS region was found to be highly variable in length 
(657 to 753 base pairs) and DNA sequence. In the phylogenetic trees only five out of 15 
of the traditionally circumscribed series were found to be monophyletic. Even C. 
biflorus, a taxonomically complicated species from the Balkan Peninsula and Turkey, 
resulted polyphyletic. The species within the major clades of the ITS trees are mainly 
characterized by specific seed testa structures, supporting the results of the molecular 
phylogeny. 
Highest species diversity of Crocus occurs on the Balkan Peninsula and in the Anatolian 
highland. The biogeographic patterns indicate a formerly widespread distribution of the 
genus, with younger, independent fast radiations in the Central Mediterranean, East 
Mediterranean, on the Balkan Peninsula, and in Asia Minor. Asia Minor was colonized at 
least twice, most probably from the southern Balkan Peninsinula. 
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The significance of information infrastructures clearly increased over the last years, 
especially due to the development of the Omics-Technologies and the scientifically 
growing interest in systemic approaches. In most areas of experimental biology 
information infrastructures have become central tools in the scientific process. The DFG 
responded by (1) launching an open call named "Information Infrastructures for 
Research Data" in order to push forward existing initiatives and inducing the 
establishment of new concepts. (2) In case of applicants asking for funding of data-
intense research projects in general, the DFG's head office routinely asks for a data 
management plan since the beginning of 2010. (3) To support infrastructure questions 
as components of coordinated research, the DFG is offering the integration of specific 
information-infrastructure projects as a part of Collaborative Research Centers. (4) 
Moreover, we are supporting the national and international networking between the 
classical data producers and infrastructure experts in general. 
From the perspective of funders, the specific challenges in building up scientific 
information infrastructures are: The obligatory need for sustainable funding based on 
different resources and internationally aligned, and the specific need for the 
development of proper evaluation mechanisms of such infrastructures. I would like to 
report on some experiences with infrastructures from the perspective of a funding 
agency, demonstrating that not only the areas of the researchers but also the funders 
are under change. 
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To explore the genetic divergences and phylogenetic relationships among the frogs from 
South to East Asian countries, the nucleotide sequences of mitochondrial 16S rRNA 
gene were analyzed by a PCR direct sequencing method using 159 frogs belonging to 
20 genera from 22 regions of 6 Asian countries. The analyses allowed the identification 
of 109 haplotypes in these frogs, which formed 9 major clades corresponding to 9 
families. The ML tree suggested that at least 66 species exist under these genera. The 
dicroglossid frogs formed five clusters corresponding to five genera, while the 
Fejervarya frogs partitioned into two groups; i. e. South Asian and Southeast Asian 
groups. The monophyly of the genus Hylarana is questioned, and H. chalconota 
confessed the considerable sequence divergences at population level. The rhacophorid 
frogs were divided into two clusters having unresolved taxonomic position of Philautus 
sp. Within microhylid frogs, two clusters were recognized demonstrating substantial 
genetic divergences between M. okinavensis from Okinawa and Ishigaki, Japan, and 
among M. ornata from several localities of India. Within bufonid toads, two discrete 
lineages might exist corresponding to Indonesia-India and Malaysia-Thailand groups in 
South to East Asian populations of B. melanostictus. The occidozygid frogs diverged 
from the other frogs of the family Dicroglossidae, expecting that the taxonomic position 
of these frogs should be reconsidered. The present study proposed acceptable 
phylogeny of Asian frogs with some debates and the existence of several distinct and/or 
cryptic species, thus stressed the need of further extensive research incorporating more 
samples to find a robust phylogeny and clarifying the taxonomic status of unresolved 
taxa from Asian countries. 
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As late as 1990 the discovery of marine representatives of the Valvatoidea 
(Ectobranchia) finally established this clade as basal Heterobranchia, which also include 
certain other “mesogastropods” (e.g. Architectonicidae, Rissoellidae) and all 
opisthobranch and pulmonate groups. Hyalogyrinidae Warén, 1992 are small (2-5 mm), 
marine rhipidoglossate gastropods which live from shallow to deep waters and occur 
worldwide. Originally (1988) described as skeneid vetigastropods, their heterostrophic 
apex and external morphology suggested inclusion into the Heterobranchia. Based on 
semithin serial sectioning and computer-aided (AMIRA) 3D-reconstruction we inferred 
the microanatomy and histology of five species representing all nominal genera of the 
family. We also present interactive 3D-viewing (also available for pdf-papers) as a 
methodology to infer and visualize anatomical details of helicoids organisms.  
External morphology and anatomical features of Hyalogyrinidae clearly confirm the 
heterobranch nature of Hyalogyrinidae: tapered snout, foot with anterior lappets, a 
second posterior pedal gland; gill lacking skeletal rods and similar to valvatids as is a 
pallial tentacle to the right; a single, pallial kidney; a monotocardian heart; true 
hermaphroditic gland with complicated genital apparatus; replacement of buccal 
cartilages by muscular bolsters, tubular salivary glands; and an epiathroid nervous 
system all reflect heterobranch rather than vetigastropod conditions. On the other hand, 
the rhipidoglossate radula and the stomach with gastric shield are plesiomorphic 
features suggesting an origin of Hyalogyrinidae and thus of Heterobranchia within the 
rhipidoglossate level of gastropod evolution rather than out of Caenogastropoda 
(formerly known as meso- and neogastropods) as previously thought. Ectobranchia 
(Valvatoidea) now include Hyalogyrinidae, Cornirostridae, Xylodisculidae, and 
Valvatidae (maybe also Orbitestellidae) and form the first heterobranch offshoot, a 
hypothesis also confirmed by recent molecular data. Accordingly, also our ideas on the 
heterobranch stem species need to be modified.  
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experiences and lessons learned from an ATBI+M approach 
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Protecting and conserving natural resources has become a major issue for national and 
international environmental policies and many, if not all, environmental management 
institutions, together with research institutes, have been called upon to contribute. 
Defining appropriate conservation strategies for the natural heritage needs to be based 
on a good knowledge of its composition and ecological requirements. Indeed, taxonomy 
is the key tool for improving knowledge on biodiversity. The European Distributed 
Institute of Taxonomy (EDIT) is taking part in this great challenge, bringing together the 
leading taxonomic institutions in Europe (with the collaboration of North- American and 
Russian partners). In 2006, EDIT put into practice its strategy with the definition of the 
first European All Taxa Biodiversity Inventory+Monitoring (ATBI+M) project along the 
lines of North American precursors. An ATBI+M has the aim of enhancing knowledge on 
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the biodiversity found in a given space over a period of time through massive and 
intensive efforts on the part of taxonomy experts. The long-term orientation and the 
wide-ranging connotations distinguish this approach from other more traditional ones. 
Since their establishment beginning in 2007, the EDIT ATBI+M pilot sites 
“Mercantour/Alpi Marittime” (France/Italy), Gemer area (Slovakia), and Spreewald 
(Germany) have received enormous attention towards inventorying their fauna and flora 
(www.atbi.eu). As of October 2010, more than 250 experts from 87 European 
institutions have carried out more than 400 taxonomic surveys in these sites. These 
include researchers from the largest taxonomic institutions in the world as well as non-
professionals, a whole host of irreplaceable expertise which would never have come 
together without an integrated approach. In fact, this approach has already helped build 
bridges beyond EDIT's strict membership. There has been significant improvement in 
engaging people who are not professional taxonomists. We'd like to improve on this 
further, and build more bridges with the ecological community. 
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Nature Inventories –  
The success story of ATBI+M and future prospects 
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Since their establishment in 2007, the EDIT All Taxa Biodiversity Inventories and 
Monitoring (ATBI+M) pilot sites “Mercantour/Alpi Marittime” (France/Italy) and Gemer 
area (Slovakia) have received enormous attention towards inventorying their fauna and 
flora (www.atbi.eu). As of October 2010, more than 250 experts have carried out more 
than 400 taxonomic surveys in these sites, resulting in records for almost 10.000 
species of animals, plants, and fungi. More importantly, a total of 62.000 datasets based 
on more than 110.000 individual organisms were recorded. As the identification process 
has not been completed yet, these numbers will still increase. The obtained data will 
help to accurately map species distributions, to develop probability range maps and are 
basic for attempts to understand the complex ecological processes that drive habitat 
dynamics. 
In 2010, the first ATBI+M site was established in Germany at the UNESCO Biosphere 
Reserve Spreewald southeast of Berlin. It consists of a 1550 km long network of 
streams lining this lowland area with a variety of different biotopes.  
The goal of the ATBI+M project for the next years is the implementation of the approach 
in several German larger conservation areas, such as biosphere reserves, and other 
protected areas. The data collected within an ATBI+M site will provide a valuable 
baseline for sustainable conservation planning and management, and for preserving the 
biodiversity in these areas. Knowledge from the ATBI+M research will also be important 
for counteracting existing and future threats to the areas and individual habitats.  
For realizing a fairly complete ATBI+M the involvement and support of a large number of 
experts is needed. Establishing and expanding networks of taxonomic experts is 
therefore an essential component of any ATBI+M project, which will also help to better 
integrate academic research, conservation management, and public education. The 
EDIT network of excellence is supported by the European Commission under its 6th 
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Framework Programme (www.e-taxonomy.eu). 
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The road to, and need for, the BioCode 
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The route that has led from the 1750s to the existing situation with five different and 
diverging internationally mandated Codes of nomenclature is traced, along with perioidc 
attempts that have been made to draw these together. Divergences have resulted not 
only in differing treatments of the same situation, but terms being used in different ways, 
even ones as basic as "name" and "published". It became clear from a symposium at 
ICSEB III in Brighton in 1985, that there could be advantages for systematic biology as 
a whole if the different Codes were able to harmonize terminology and adopt a common 
approach to issues which they each had to confront. In the wake of a a resultant series 
of interdisciplinary workshops and scientific meetings, the IUBS/IUMS International 
Committee on Bionomenclature (ICB) was established in 1994. The ICB comprises 
senior officers and other key figures involved in the current Codes. One of the key 
ouputs of the ICB was the development of a system of rules that could be used for the 
naming of all groups of organisms in the future after certain requirements had been met 
– the Draft BioCode (1997). Implementation of the BioCode in the pre-worldwide web 
then proved impractical. However, the situation has changed dramatically and 
fundamentally in the last decade, especially with the rapid development of electronic 
databases and publication systems. The pressure on the current Codes to permit 
electronic publication, deal with organisms that could be treated under different Codes, 
have systems of registering new names, and streamlined nomenclators has swelled. 
This changed situation, with the different Codes having to confront similar problems,  
was recognized by IUBS in 2009. In response, the ICB has updated the BioCode to 
allow for recent developments in technology, and to accommodate the changing needs 
of the systematic community. The ICB is now pleased to be able to present the Draft 
BioCode (2011) for consideration and debate by the Berlin congress, which incorporates 
ICSEB VII. 
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Senecioneae) indicate the irreversible merging of the two species 
 
Heine, G.1; Bog, M.1; Bässler, C.2 & Oberprieler, Ch.1 

 
1Institute of Botany, University of Regensburg, Regensburg, Germany 
Manuela.Bog@biologie.uni-regensburg.de 
2Bavarian Forest National Park, Grafenau, Germany 



162 
 

 
Using AFLP fingerprinting, 196 individuals from 11 populations of Senecio hercynicus 
and S. ovatus along an altitudinal transect (750-1300 m) in the Bavarian Forest National 
Park were genotyped for 634 anonymous loci. Based on Bayesian cluster algorithms 
implemented in Structure and NewHybrids all populations were identified as being 
hybrid swarms with different admixture proportions of both parental genotypes, 
indicating the intense introgressive hybridisation realised in this hybrid zone. Searching 
for loci under selection by using either Fst-based (Dfdist; BayesFst) or logistic 
regression model-based techniques (SAM, spatial analysis method) resulted in the 
identification of only three AFLP markers under selection, which showed a significant 
correlation with some climatic variables along the transect. The simultaneous finding, 
however, that species-specific markers were not among these selected markers support 
the interpretation that no climatically mediated disruptive selection is going on along this 
transect that could re-establish prezygotically isolated (biological) species via a 
reinforcement process. 
 
 

Talk S12 
 

Bryophyte evolution in the late Mesozoic:  
insights from fossils and molecules 

 
Heinrichs, J.1; Feldberg, K.1; Reiner-Drehwald, M.E.1 & Schmidt, A.R.2 

 

1Georg-August-University, Albrecht von Haller Institute of Plant Sciences, Department of 
Systematic Botany, Untere Karspüle 2, 37073 Göttingen, Germany  
jheinri@uni-goettingen.de 
2Georg-August-University, Courant Research Centre Geobiology, Goldschmidtstraße 3, 
37077 Göttingen, Germany 
Alexander.Schmidt@geo.uni-goettingen.de 
 
Divergence time estimates based on DNA sequence variation point to a diversification 
of many liverwort and moss crown groups in the late Mesozoic; however, detailed 
estimates are hampered by the sparse fossil record of bryophytes. We review current 
views on bryophyte evolution, and present new bryophyte fossils that will improve our 
knowledge of the time span of bryophyte evolution. Our new fossils have been 
preserved as amber inclusions. Several inclusions from the Albian (Lower Cretaceous, 
ca 100 million years old) of Myanmar represent additional findings of the recently 
published moss Vetiplanaxis pyrrhobryoides and of the liverwort Frullania cretacea, as 
well as of a still undescribed leafy liverwort and five acrocarpous or pleurocarpous 
mosses. An Alaskan amber deposit from the Cenomanian (Upper Cretaceous, ca 95 
million years old) yields a liverwort with morphological characters of the epiphyte clade 
of the leafy liverworts (Porellales). This amber inclusion shows not only characters of 
the sterile gametophyte but also a well developed perianth. Our findings support the 
view that the late Mesozoic was a time of major reorganizations within many bryophyte 
clades. 
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7500 species in 24 months: The Barcoding Fauna Bavarica project captures 
Central European animal diversity 
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The Barcoding Fauna Bavarica (BFB) is an All Species Barcoding campaign of the 
Zoologische Staatssammlung in Munich (ZSM) and the Canadian Centre for DNA 
Barcoding (CCDB). It represents a major component of Germany’s contribution to the 
International Barcode of Life Project. Core funding comes from the Bavarian State 
Ministry for Science, Research and the Arts and from Genome Canada through the 
Ontario Genomics Institute. The initial funding period is from 2009 to 2013. Bavaria has 
the highest biodiversity of all German states, with at least 35000 animal species, 
representing a significant portion of the central European species diversity. Ecoregions 
include high altitude biomes, foothill areas and forested lowlands. The ZSM is one of the 
most important German natural history research institutions, holding the world’s largest 
collection of Lepidoptera and Germany’s largest Hymenoptera and second largest 
Coleoptera collection. So far, the BFB project has contributed DNA barcode records 
from 11360 specimens representing nearly 5000 species and is therefore, after two 
years, one of the most comprehensive sources for local DNA barcode data. The initial 
groups targeted for analysis were Lepidoptera (2143 species barcoded), Hymenoptera 
(1015 species), aquatic insects (420 species), Myriapoda (73 species) and terrestrial 
Coleoptera (880 species). Work on these focal groups will continue during 2011 with the 
goal to complete 80% of the Bavarian species in these groups  by the end of the year. 
New focal groups are Heteroptera, Diptera, Arachnida, Mollusca, and Vertebrata 
targeting 1500 species in 2011. By late 2010 we had submitted more than 21000 
samples representing more than 7500 species to the CCDB (see below) where they are 
undergoing analysis. Most tissue samples derive from specimens in the ZSM collection, 
or from freshly collected and identified specimens. This rapid progress reflects the 
strong involvement of amateur and professional taxonomists throughout the process, 
which is one of our key missions. We have implemented a system which co-ordinates 
vouchers stored in our main collection with tissues as well as DNA samples in our DNA 
bank. 
Specimens and species submitted to the CCDB by November 2010 
Aquatic groups (EPT, Odonata, aquat. Coleopt.and Heteroptera)   1 0 4 6  /    5 1 9 
Coleoptera (terrestrial families)         2 8 5 0  /   2 3 0 0 
Hymenoptera          6 2 5 7  /   1 7 1 1 
Lepidoptera          9 3 7 1  /   2 4 5 0 
Other Arthopoda         1 3 2 9  /    3 5 5 
Mollusca              1 9 0   /      8 2 
Vertebrates             5 5 8  /    1 2 4 
Total  2 1 0 4 3  /   7 5 4 1 
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Phylogeny of three species of Paramecium (Protozoa; Ciliophora) using mt DNA 

sequences 
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Different morphologically species of the Paramecium are recognised. Paramecium 
belongs to a widely group of protozoa possessing cilia namely ciliophora. To examine 
the relationships of the three species within Paramecium namely P. caudatum, P. 
aurealia and P. bursaria, 365 bp fragment of the mtDNA region was assessed. MP 
(maxium parsimony) was used to obtain the starting tree. Each species represents a 
clade in the phylogeny. It appears that P. caudatum diverged firstly, followed by P. 
aurelia and P. bursaria. Morphlogical criteria is recognisable for each species.  
 
Keywords: Paramecium; P. aurelia; P. caudatum; P. bursaria; Ciliophora 
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Molecular and morphological data clearly retrieve Boraginaceae s.str. as a monophyletic 
group.  However, the infafamilial classification is still largely unresolved.  Up to 13 tribes 
and numerous subtribes have been proposed by previous authors, but only four tribes 
are currently recognized. 
A major effort has now been made to resolve internal relationships of Boraginaceae 
s.str., using two different chloroplast markers and one nuclear marker, and Maximum 
Likelihood and Bayesian approaches, to infer the phylogeny. 
The data consistently show that there are indeed four major lineages in Boraginaceae, 
namely Boragineae, Cynoglosseae, Echiochileae, and Lithospermeae (Weigend et al. 
2009).  SW African Codonaceae are sister to a clade comprising African Wellstediaceae 
and cosmopolitan Boraginaceae s.str.  Within Boraginaceae s.str., the small tribe 
Echiochileae is sister to the remainder of the family, and the Boragineae, Cynoglosseae, 
and Lithospermeae are then retrieved as the major clades.  All other tribes previously 
proposed turn out to be either nested within these major clades or polyphyletic.  For 
example, Trigonotideae comprise a heterogeneous assemblage of taxa, belonging to 
widely divergent lineages in Boraginaceae s.str.  None of its other members is at all 
closely related to Trigonotis itself, which is placed in Myosotideae.  Moritzia and 
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Thaumatocaryon (formerly also placed in “Trigonotideae”) are the only native 
representatives of the otherwise exclusively Old World Boragineae in the Americas and 
represent an unexpected western Eurasian/South American disjunction within the tribe 
(Weigend et al. 2010). 
This study provides the framework for identifying the major lineages within 
Boraginaceae and thus the basis for detailed evolutionary and comparative ecological 
and morphological studies.  
  
Weigend, M., Gottschling, M., Selvi, F. & Hilger, H.H.  (2009),  Mol Phylogenet Evol 52: 755–768.  
Weigend, M., Gottschling, M., Selvi, F. & Hilger, H.H.  (2010),  Syst. Bot. 35: 409—419. 
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Despite much systematic research within the huge genus Centaurea (Asteraceae), 
phylogenic relationships and species delimitations are still obscure. In the mainly 
Mediterranean Acrolophus subgroup (part of subgenus Jacea), ambiguities between 
insights from molecular studies and classical, morphology-based taxonomy are 
tremendous. A demonstrative example is the Iberian Centaurea alba complex. Former 
studies of nuclear ITS and chloroplast DNA sequences have it shown to be deeply 
nested within morphologically quite distinct members of sections Acrolophus and 
Willkommia. But the morphological similarity to central and eastern Mediterranean 
members of section Phalolepis is remarkable. We use a species tree approach on 
multiple nuclear gene trees to elaborate whether convergent character evolution, 
introgression of older hybridization, or recent and ongoing hybridization can explain the 
pattern. 
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The evolution of apomixis and polyploidy in angiosperms: a reappraisal 
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Apomixis, the asexual reproduction via seed, is strongly connected to polyploidy. The 
production of unreduced gametes is a first step towards polyploidization; if this trait is 
stabilized and connected to parthenogenetic development of unreduced cells, then 
apomictic reproduction becomes established. The correlation of apomixis and polyploidy 
is still not well understood. Traditional views have seen apomixis as an extremely 
derived trait that occurs only in a few families. The formation of agamic polyploid 
complexes would represent a “dead end” of evolution because of the loss of genetic 
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variation and novelty.     
An update of apomixis records and character optimization based on the APG III 
phylogeny suggests a different evolutionary scenario: apomixis is present in the majority 
of orders, in 75 families and occurs in basal groups (basal angiosperms, basal eudicots) 
as well as in derived clades. Indications of ancient reversals suggest that apomixis must 
have been present in ancestors of some of the present major clades, and correlates to 
ancient whole genome duplications. Detailed studies on embryo sac development 
suggest that polyspory, an abnormal sexual development, might be a remnant of 
ancient apomixis. In fact, the occurrence of polyspory is in angiosperms significantly 
correlated to paleoploidy, while apomixis is correlated to neopolyploidy. Recent 
transcriptomics studies on sexual and apomictic plants suggest that the expression of 
sex and apomixis is mostly due to changes in expression patterns of the genes 
regulating the normal sexual pathway. Polyploidy and/or hybrid origin may trigger these 
changes in gene expression, which can be reverted to sexuality.  
Results suggest that a predisposition to apomixis exists in all angio-sperms, which is 
mostly expressed during polyploidization events. Apomixis may have represented a 
frequent strategy to overcome meiotic problems during the transition from neopolyploidy 
to paleoploidy.  
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Epiohlebia laidlawi and E. superstes are the only living representatives of Epiophlebia 
(Anisozygoptera). The Japanese E. superstes is comparatively well investigated as far 
as biology, gene sequences and even the larval development are concerned. On the 
contrary, we know nearly nothing about the Himalayan E. laidlawi, which was originally 
described by Tillyard, 1921 based on larval specimens. Only recently it was possible to 
collect some larvae of E. laidlawi that represent several different stages.  
Astonishingly, the ontogenetic development of Odonata in general is not well 
investigated. The knowledge is especially scarce where the development of internal 
organs is concerned. Since Epiophlebia may well occupy a key position in the 
phylogenetic system of Odonata, and thus may contain important information for 
understanding the evolution of the group, we used the opportunity of having well 
preserved specimens of several larval stages of both species of Epiophlebia, to do a 
thorough investigation of the larval morphology and its modifications through the 
different stages. These investigations are part of a more comprehensive project to study 
the ontogenetic development of the thoracic morphology of Pterygota in order to 
reconstruct the evolution of the flight apparatus. 
For greatest efficiency we used high-resolution synchrotron X-ray tomography (SRµCT) 
to acquire 3D data sets of four different larval stages of each species. 
Analysis of the data revealed significant differences in the development of thoracic 
musculature and skeleton between Epiophlebia and non-odonatan Pterygota. Especially 
the orientation of the wing Anlagen and the development of thoracic muscles seem to 
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be unique and probably more plesiomorphic in several aspects in Epiophlebia than in 
other Odonata. 
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The BioCASe technology suite for publishing biodiversity data 
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Natural history collections, observational databases, and living collections throughout 
the world form a unique archive of biodiversity. They are the subject of research and, 
together with annotations, preserve the expertise of innumerable biologists, past and 
present. 
International networks and initiatives such as the Biological Collection Access Service 
(www.biocase.org) and the Global Biodiversity Information (www.gbif.org) Facility share 
a vision of free and open access to the world's primary biodiversity data. Both link 
together natural history and species occurrence data drawn from a large number of 
databases worldwide. They offer data portals for searching and browsing this unified 
data pool and web services that allow for a selective retrieval of data subsets. 
BioCASe Technology refers to a suite of standards and software packages developed 
over the past 10 years, namely: a comprehensive data schema used for storing 
biodiversity data to be sent across the Internet (Access to Biological Collection Data, 
ABCD); the BioCASe protocol for sending queries and responses between network 
components; the BioCASe Provider Software for publishing natural history and 
occurrence data to biodiversity networks using these two standards; and the BioCASe 
data portal and SYNTHESYS cache generator system for setting up regional, 
taxonomic, or discipline-specific special interest networks. Auxiliary software was 
developed for finding duplicate records, creating virtual specimen annotations, and 
integrating taxonomic or geographic thesauri into data portals. 
For publishing additional information not covered by ABCD, the schema features an 
extension slot for supplementary data schemas (currently used for the DNA Bank 
Network, www.dnabank-network.org, and the Geoscientific Access Service, 
www.geocase.eu). Both the BioCASe protocol and the Provider Software are agnostic 
of the data stored and transferred and can be used with an arbitrary XML data model 
completely replacing ABCD, so the technology can be used for publishing and linking 
information from entirely different fields. 
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Seasonality and uneven amounts of precipitation are major influences shaping African 
biomes. Drastic differences in water availability during the year have led to the evolution 
of adaptations, such as storage organs or seasonal growth and reproduction. Given the 
current fast climate change, including in rainfall patterns, it is interesting to infer how 
plant clades in the past have reacted to contrasting precipitation regimes. Here we 
present data from the cucurbit genus Coccinia, which comprises 28 species occurring 
almost exclusively in sub-Saharan Africa where they live under strikingly different 
climate conditions. Based on a molecular clock, Coccinia has diversified over the past 7 
Ma, in a period of pronounced climatic instability. Relying on herbarium labels and 
occurrence data from 1190 specimens, we first circumscribed species’ climatic niches 
using a subset of the WorldClim parameters and then grouped them by the habitat 
categories forests, semi-arid bushlands, and woodlands and savannas. Trait mapping 
on a chloroplast phylogeny revealed six shifts between these habitat categories. 
Coccinia also managed to adapt to each of the habitats at least twice (in different parts 
of Africa), with no apparent sink or source habitat. Today’s geographic ranges are 
consistent with historical refugia, and strikingly, Coccinia is absent from the Capensis 
realm. 
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Determining the biogeography of infaunal marine invertebrates is problematic, as 
species are often rare or hard to find. For obvious reasons not much molecular work 
has been conducted regarding the systematics and taxonomy of these species. Usually, 
these species are also underrepresented in museum collections, and available 
vouchers predominantly are based on empty shells or have been fixed in formalin and 
are thus inadequate for standard molecular analyses. Consequently, genetic data 
obtained from sand-associated gastropods are missing or underrepresented in online 
databases. Alternative sources of genetic data are therefore desirable for infaunal 
marine gastropods. Such sources have to meet specific requirements; specimens 
verifiably have to belong to the same species, and they have to be traceable to a 
specific population. Valuable sources matching these requirements are egg masses. 
Contrary to the animals themselves, the egg masses of the gastropod family Naticidae 
are easy to spot as they are generally deposited on top of the sand surface where they 
are readily accessible. We therefore consider naticids a highly appropriate group to test 
the usefulness of egg masses in biogeographical studies. In the present study, we 
demonstrate the efficacy of mitochondrial DNA barcodes for determining 
biogeographical patterns and biodiversity of this worldwide occurring species group, 
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based on the comparison of molecular data from randomly collected naticid egg masses 
with that of live-collected and ethanol-preserved voucher specimens. 
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nuclear ITS and cellulose synthase DNA sequences 
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In a recent monograph of Palaua Cav. (Malveae, Malvaceae), an endemic of the 
hyperarid coastal deserts of Chile and Peru, hybridization and introgression were 
invoked as an explanation for unclear species boundaries and morphological 
intermediacy between taxa. Here we used nuclear ITS and cellulose synthase DNA 
sequences to corroborate the impact of reticulate evolution in Palaua. Both DNA regions 
recovered largely the same reticulate pattern, showing that interspecific crosses 
occurred between distantly related species of two of the three main clades of Palaua, on 
the one hand involving P. tomentosa (belonging in the Integrifolia clade), on the other 
hand P. dissecta (Dissecta clade). Hybridization between these species occured in a 
narrow contact zone in which these species grow sympatrically. Additionally, many 
accessions of P. dissecta were nested in the Integrifolia clade, a pattern that is best 
explained by introgression. Since we have combined evidence from different nuclear 
DNA markers and biogeographic structure, incomplete lineage sorting is unlikely to have 
caused the observed data. The results support our view that hybridization and 
introgression are important evolutionary processes contributing to the diversity in 
extremely dry habitats, in which species are subject to steady and strong interannual 
fluctuations of humidity and habitat extension. Such habitat fluctuations provide 
excellent opportunities for the isolation of taxa, establishment of hybrid species and 
polyploids, and for introgression between incompletely reproductively isolated taxa 
following recurrent contact.  
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The stem anatomy, karyology and fatty acid composition of endemic 
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Tripleurospermum fissurale (Sosn.) E. Hossain is a narrow endemic species in Turkey. It 
is mainly distributed in rocky slopes, crevices and near rivers in north east Anatolia. In 
this study, the characteristics of stem anatomy, karyotype and fatty acid composition of 
the species are provided in order to expand its taxonomic knowledge. In stem anatomy, 
there are consequently epidermis, collenchyma, parenchymatous cortex and pith. 
Chromosome number of this species is 2n = 2x = 18. Its karyotype consists of median 
and submedian centromered chromosomes. The major fatty acid of the species is -
linoleic acid. Taxonomic importance of the stem anatomy, karyology and fatty acid 
compositon of the endemic species are discussed. 
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The spatiotemporal unfolding of the Delphinium/Consolida clade 
(Ranunculaceae) in the Eastern Mediterranean area 
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Most of the 40-50 species of Consolida (including Aconitella) occur in the Mediterranean 
and the Irano-Turanian zone: Anatolia, with 29 species, is the most species-rich region, 
followed by the Irano-Turanian region (ca. 23), Greece (10), and countries around the 
western Mediterranean. Pronounced periods of drought in these areas probably favored 
the annual life cycle of Consolida. The closest relatives of Consolida appear to be the 
perennial species of Delphinium. Consolida shares many flower-morphological features 
with Delphinium and Aconitum, including differentiation of the dorsal sepal, reduced 
corolla, and nectariferous petals, but has uniquely reduced sexual parts and a highly 
synorganized corolla. We sampled 54 species (many with multiple accessions) of 
Consolida and Delphinium for nuclear and chloroplast DNA loci (in combination 4463 
aligned nucleotides) to investigate the spatiotemporal unfolding of this clade. Consolida 
s.l. is monophyletic and embedded in the genus Delphinium. It comprises three major 
groups, one occurring in the Irano-Turanian zone, with some species endemic to 
Turkey, the other two in Central Asia and the Mediterranean basin. The former genus 
Aconitella forms a derived clade confined to the Irano-Turanian zone. From its centre of 
diversity (Anatolia), the Consolida clade apparently spread to more arid regions towards 
Central Asia, starting in the Early Miocene (19.1 ± 2.7 Myr). In the Late Miocene 
(starting from 9.8 ± 2.2 Myr), Consolida spread into the Mediterranean basin in three 
successive waves, apparently concomitant with the Paratethys becoming shallower as it 
closed and with the onset of the Messinian Salinity Crisis (5.96-5.33 Myr). Today, 
Consolida is often found in cultivated fields, and the spread of agriculture may have 
influenced the ranges of some of its species. 
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The naming of microalgal protists:  
an example of the problems for the BioCode to resolve 
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The evolution, physiology and ecology of microalgal protists studies show that there is 
no sharp boundary between autotrophs and heterotrophs in a variety of natural groups 
of these organisms. The result is that clades such as euglenids, heterokonts, and 
dinoflagellates have been treated under both the botanical and zoological codes of 
nomenclature - i.e. are ambiregnal. Cyanobacteria (=blue-green algae) are also 
ambiregnal as taxonomists apply both the botanical and prokaryotic codes. Ambiregnal 
taxa present a number of nomenclatural problems. 
The main problems are: 

 Different rules of two special codes might result in two different names for one 
taxon at the same rank (although all type-based codes aim at one unequivocal 
name for one taxon at a given rank). 

 Ambiregnal genera may have different type species under different codes. 
 Differences in the acceptance of infraspecific names under different codes 

(botany vs. zoology, botany vs. bacteriology). 
 Solutions to avoid homonymy exist within all special codes, but, with the 

exception of the prokaryote code, not between the codes.  
Further differences can be found in orthographical rules, suffixes in higher ranks, 
typification, role of molecular signatures, role of illustrations, publishing etc.  Such 
problems violate the expectation that each taxon should have a single name or that 
each name should be used for only one taxon.  
A unified nomenclatural approach (Draft BioCode 2011, Greuter et al. in Taxon 60(1): 3-
14) that establishes the BioCode as a forward-looking framework within which we can 
now discuss nomenclatural problems faced by the previously independent 
nomenclaturalists to harmonize the different special codes, transfer best practices 
among codes, and address the problems presented by ambiregnal taxa.  
The nomenclatural problems that occur with micro-algae create an opportunity to 
integrate cross-code harmonization within the BioCode.  
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Population demography influences climatic niche evolution: Evidence from 
diploid American Hordeum species (Poaceae) 
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In this study we explore the interplay of population demography with the evolution of 
ecological niches during or after speciation in Hordeum. While large populations 
maintain a high level of standing genetic diversity, gene flow and recombination buffers 
against fast alterations in ecological adaptation. Small populations harbour lower allele 
diversity but can more easily shift to new niches if they initially survive under changed 
conditions. Thus, large populations should be more conservative regarding niche 
changes in comparison to small populations. 
To test these hypotheses we used environmental niche modelling (ENM) together with 
phylogenetic, phylogeographic and population genetic analyses to infer the correlation 
of population demography with changes in ecological niche dimensions in 12 diploid 
Hordeum species from the Americas, forming four monophyletic groups. 
The analyses found both shifts and conservatism in distinct niche dimensions within and 
among clades. Speciation due to vicariance and involving large populations resulted in 
three species with no pronounced climate niche differences. In contrast, species 
originating due to long-distance dispersals or otherwise encountering genetic 
bottlenecks mostly revealed pronounced climate niche shifts. Niche divergence within 
and convergence among clades indicates a niche-filling pattern during the last 2 million 
years in South American Hordeum.  
Our data allow the conclusion that population demography influences adaptation and 
niche shifts or conservatism in Hordeum grasses.  
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The Flore d’Afrique centrale in the context  
of the „European e-Floras Initiative“ 
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Timely elaboration and dissemination of information on plant diversity is crucial to 
identify, understand, use and conserve plant resources. A growing demand for 
electronic and online floristic data has led to a proliferation of e-Flora and e-taxonomy 
projects. Current e-Floras facilitate access to existing, but not the production of new 
content and there is limited interoperability. Supported by a large consortium of 
European botanical institutions, the „European e-Floras Initiative“ aims at improved 
communication and collaboration in the taxonomic research community to adapt work 
processes, maximize interoperability and establish best practices for the use of recently 
developed IT tools and data models to compile e-Floras. 
The Flore d’Afrique centrale (Flora of Central Africa), published by the National Botanic 
Garden of Belgium, is the only comprehensive source of botanical information on 
D.R.Congo, Rwanda and Burundi, an area that includes the world’s second largest 
rainforest. Between 1963 and 2005, 87 fascicles for flowering plant and fern families 
were published in print covering about 60% of the known species of vascular plants 
from the region. The project currently relies on an increasingly scarce and distributed 
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community of taxonomic experts. We here comment on the progress made in the 
framework of the „European e-Floras Initiative“ in establishing an electronic edition of 
the Flore d’Afrique centrale based on the EDIT Platform for Cybertaxonomy, 
complementing the printed edition, and offering multiple services for data providers and 
data users. The data provider services include infrastructures for remote collaboration 
on new treatments and data curation as well as direct print and online publication from 
the Flora database. The data user services include advanced key and visualisation 
technologies as well as commenting and discussion tools for non-expert data annotation 
and community building. With this approach we aim at (i) providing an efficient, 
interoperable, economically attractive, and trustworthy medium to distribute plant 
knowledge on Central Africa and (ii) achieving completion of the Flore d’Afrique centrale 
in a timeframe reflecting the high conservation concern of the Central African plant 
diversity. 
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Gauging the phylogenetic quality of morphological characters:  
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A priori assessment of the quality of morphological characters is part of every 
phylogenetic analysis as it determines which characters are included in the dataset. 
Beyond this universal role in character choice, a priori estimates of character quality are 
not often used as a basis for a priori differential character weighting. Several authors 
have argued, however, that it is desirable to gauge the probability of homology of 
characters prior to tree reconstruction, and to use the resulting probabilities as a basis 
for a priori differential character weighting. Character complexity has been regarded as 
an important criterion to decide the relative probability of character homology. I will 1) 
discuss the theoretical problems associated with a priori differential character weighting 
based on character complexity; 2) explore the effects of a priori differential character 
weighting on the results of phylogenetic analyses of selected datasets; 3) test whether 
more complex characters are better phylogenetic markers than less complex characters 
for selected datasets; 4) show that secondary character loss can seriously mislead 
phylogenetic analyses using a priori differential character weighting based on character 
complexity; 5) show that a priori differential character weighting is particularly likely to 
lead to phylogenetic artifacts for higher-level metazoan phylogenetics as a result of 
unrecognized loss of complex characters. I conclude that a priori differential character 
weighting based on a priori estimates of the phylogenetic quality of morphological 
characters can be part of data exploration through sensitivity analyses, but cannot 
replace equally weighted analyses.  
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New horizons broaden for microsnail taxonomy  
– Barcoding the Carychiidae (Gastropoda, Pulmonata, Ellobioidea) 
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Absolute identification of microsnail taxa based on morphological characters is often a 
time-consuming and inconclusive process. Aspects such as morphological stasis and 
phenotypic plasticity further complicate their taxonomic designation. This study 
demonstrates that DNA barcoding can alleviate these problems within the Carychiidae 
(Gastropoda, Pulmonata, Ellobioidea). These microsnails comprise a taxon of the 
pulmonate lineage and most likely migrated onto land independently of the 
Stylommatophora clade. Their current taxonomical classification is based on 
conchological and anatomical characters only. Despite much confusion about historic 
species assignments, the Carychiidae can be unambiguously subdivided into two taxa:  
Zospeum species, which are restricted to karst caves, and Carychium species, which 
occur in a broader range of environmental conditions. The implementation of discrete 
molecular data (COI marker) enabled us to correctly designate 90% of the carychiid 
microsnails. The remaining cases were probably cryptic Zospeum and Carychium taxa 
and incipient species, which require further investigation into their species status. Since 
conventional reliance upon mostly continuous (i. e. non-discrete) conchological 
characters is subject to fallibility for many microsnail species assignments, we highly 
recommend the use of DNA barcoding as a taxonomic, cutting-edge method for 
delimiting microsnail taxa. 

 
 

Talk S43 
 

Gene expression differences in adult male and female heads  
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Many stalk-eyed flies are sexually dimorphic not only with regard to head morphology 
but also with respect to behavior. In T. dalmanni, females exhibit strong preference for 
males with longer head ornaments. This species is one of a handful of systems for 
which a heritable component to mate choice has been demonstrated. Here I present 
preliminary results on gene expression differences between whole heads of adult males 
and female of flies in the Genus Teleopsis.  Results are derived both from microarrays 
and from next-generation RNA-seq data.  These microarrays were developed for eye-
brain imaginal discs in larvae and pupae, which allows comparison of gene expression 
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differences between juveniles and adults.  Differences detected by RNA-seq are not 
limited to those sequences on the eye-brain imaginal discs. 
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Insect species that colonize human corpses are of forensic importance since they allow 
to estimate the post-mortem interval. However, this requires a good knowledge of their 
life-cycle and a correct identification. Sarcophagid flies are common, widespread and 
among the first insects that colonize a corpse. Unfortunately, their morphological 
identification is difficult and only possible for males.  Therefore, we developed a 
database of mitochondrial DNA sequences of the entire cytochrome oxidase I gene to 
identify >60 W European Sarcophaga species, including all Sarcophaga species likely 
to be found on a human corpse in Western Europe. This database can hence serve as 
reference for COI-based species identification in this region. Taxonomically, the COI-
data further confirm the monophyly of several subgenera within Sarcophaga (e.g. 
Liopygia, Liosarcophaga, Helicophagella, Discachaeta, Sarcophaga). Conversely, 
support for the monophyly of the subgenus Heteronychia is very weak. Ongoing 
research will focus on extending the database with additional European Sarcophaga 
species and on disentangling the evolutionary relationships of the different subgenera.  
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Diverse patterns of species richness of a global, arctic-alpine, polyploid genus, 
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There are over 390 Draba species, distributed globally (except Australia, all lowland 
southern Asia, and all Africa minus the Atlas Mountains) in extreme ecosystems which 
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include high altitudes and latitudes. Draba has adapted to survive on the margins of 
these ecosystems by developing such reproductive behaviors as asexual seed 
development (apomixis), polyploidization, self-fertilization, and hybridization. Draba is a 
young polyploid complex that was estimated to be 2.8 my old (Jordon-Thaden et al. 
submitted). Draba is an excellent model for studying the global migration of species in 
alpine/arctic habitats which occur in currently or historically relatively continuous paths 
of major mountain areas and polar regions. In this analysis, species richness data was 
collected from Floras and checklists, and species distribution patterns were compared. 
A compilation of the geographical distribution of the entire genus on a global scale using 
a presence/absence matrix was generated and displayed upon maps in ERSI ArcView 
9. It can be seen that Draba has a diverse range of distribution patterns from widely 
spread to narrowly endemic. It is concluded that the area of highest species (alpha) 
diversity or richness is the Central Rocky Mountains. However, other major areas of 
high species richness are found for the genus (Northern Andes and Central Asian 
Mountains).  It was also determined that species with wider distribution are in the arctic 
which can be hypothesized as a direct result of habitat fluctuations during glaciations 
cycles of the Quaternary. While those with more narrow distribution are isolated at high 
altitudes. 

 
Quantification of inter and intra-specific variation in trunk carbon storage of 
different tree species in Tropical evergreen forests, (Kolli hills) Southern 
India. 
Saravanan Jothivel* and Mohanraj Rengaswamy 
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Department of Environmental Management 
School of Environmental Sciences 
Bhrathidasan University,Trichirappalli-24, Tamilnadu, India.  
E-mail:nobelsaravanan@gmail.com 
Abstract: Due to anthropogenic activity increases in the atmospheric CO2 
concentration have encouraged numerous studies on the global carbon 
balance especially forest environment. Forest ecosystems play a crucial role 
in global carbon cycling acting as sink and source. In terms of sink, tropical 
forests account for approximately 60% of global forests containing large 
stocks of carbon roughly 40% of global C biomass being in the tropics and 
subtropics. Tropical forests of India covering 64 million hectare, inclusive 
tropical moist deciduous, dry deciduous and wet evergreen forests is 
estimated to contain 2026 Mt of carbon. This paper focuses on estimation of 
existing carbon stock in the  trunk respect with species specific different 
geographical location of Kolli hills located in Eastern Ghats of Tamilnadu, 
India (78o20’ to 78o30’E Long and  11o10’ to 11o30’ N Lat) with an area of 
503 km2. Floristic diversity of Kolli hills is interesting and rich in endemicity 
containing about 150 tree species. In order to estimate the trunk carbon 
stock in above ground biomass 52 quadrates of 25 X 25 m size were laid in 
around the kolli hills and experiments were carried out. Tree trunk (1.3m) 
samples were collected at DBH as per standard procedures and estimation of 
organic carbon storage in trunk woody debris was performed as per Allen et 
al. (1986) and leaf specimen were brought to the  The Rapinat Herbarium St 
Josephs College, Tiruchirappalli for confirmation of their taxonomy. Species 
were classified in ecologically distinct groups and trunk carbon (C) 
concentrations were assessed for species specific of tropical trees to 
understand sources of variation and additional aim of this study the 
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relationship between trunk carbon concentrations, wood specific gravity and 
also observed significant differences among the sampling sites. By the help 
of this trunk carbon concentration result, we should take advantage 
increased attention in estimate of carbon sequestration of kolli hills forests 
patches in southern India.   
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Taxonomy and systematics of Sphaerodoridae with description of four new 
species from the deep Southern Ocean 
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Four sphaerodorid species new to science are described from the expeditions 
ANDEEP-I and II (2002) to the Drake Passage, the Scotia Arc, and the Weddell Sea 
and ANDEEP-III (2005) along two transects from the Cape Basin to Kapp Norvegia 
(eastern Weddell Sea) and the Weddell Sea to King George Island. Ephesiella 
hartmanae sp. n. is characterized by its low number of segments (less than 50), the 
presence of presetale lobes and the absence of a simple recurved hook in the first 
parapodia. Sphaerodoropsis distincta sp. n. is characterized by its well-developed 
dorsal macrotubercles arranged in four longitudinal rows, the presence of presetale 
lobes and two pairs of lateral prostomial appendages. In contrast, Sphaerodoropsis 
ebbeae sp. n. has poor defined dorsal macrotubercles arrayed in four longitudinal rows 
and two pairs of lateral prostomial appendages. Sphaerodoropsis maculata sp. n. can 
be recognized by its dark pigmentation, four longitudinal rows of dorsal macrotubercles, 
with the lateral ones pear-shaped and the median macrotubercles spherical and 
smaller, and three pairs of lateral prostomial appendages. 
Three of the newly described species belong to greatest genus of Sphaerodoridae, 
Sphaerodoropsis. The genus Sphaerodoropsis is known for being inhomogeneous in 
the arrangement of the dorsal macrotubercles and the numbers of the lateral antennae. 
An overview on the genus with an attempt to subdivide it, was first given by Borowski 
(1994) and is renewed in this study by means of morphology based cladistics. 
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The biogeographic patterns of island plant diversity are well studied throughout the 
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world. Theoretically, mountain tops are habitat islands hosting a specialized high altitude 
flora, which is effectively isolated. However, the biogeographic patterns of mountain 
floras are less well studied. We examined the relation of biogeographic factors to plant 
diversity in mountain areas of Greece. We investigated the role of area, maximum 
elevation, longitude and latitude with respect to total species richness and Greek 
endemics richness. For this analysis we focused on sixty eight mountains of Greece 
with maximum elevation higher than 1850 m a.s.l. and estimated the total number of 
plant taxa and the number of endemic taxa recorded in each mountain. We found that 
both area and maximum elevation were significantly positively correlated with both total 
species richness and with endemic species richness. The correlation was steeper and 
scored higher values of coefficient of determination for total species richness rather than 
for endemic species richness. As far as latitude was concerned, total species richness 
was independent, but endemic species richness was significantly correlated; with lower 
latitudes hosting more endemics than higher latitudes. Next we compared these 
patterns to the more well-known published biogeographic patterns of Greek Aegean 
islands. Area and maximum elevation were also the primary environmental drivers for 
island plant diversity, but surprisingly latitude was not strongly correlated to island 
endemic diversity as was clearly the case for mountains. Possible explanation for this 
latitudinal pattern, in mountains but not in islands, may reflect the increased isolation of 
low latitude Greek mountains compared to the high latitude Greek mountains. 
Alternatively, it may not reflect a true phytogeographic gradient but merely the fact that a 
high number of endemics which extend more or less beyond the northern Greek 
frontiers were not included. 
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Pyrrolizidine alkaloids (PAs) are typical secondary compounds produced as chemical 
defence against herbivores in several, phylogenetic unrelated taxa. The biosynthesis of 
these compounds and the involved enzymes are largely unknown but recently a key 
enzyme was identified - the homospermidine synthase (HSS). The origin of HSS was 
traced back to deoxyhypusine synthase (DHS), which is a conserved enzyme involved 
in primary metabolism. The HSS-coding gene evolved from a DHS-coding gene by 
duplication. By biochemical characterisation of the heterologously expressed proteins it 
was found that HSS has lost the ability to bind the ancient substrate, the eukaryotic 
initiation translation factor 5a (eIF5a) precursor protein. HSS uses putrescine as 
substrate leading to the biosynthesis of homospermidine, which is the direct precursor 
of the PAs. The duplicated gene adopted a new substrate specificity and thus a new 
function.  
In summary, we found five independent origins of HSS in four families (Reimann et al. 
2004) (Kaltenegger et al. in prep). Whereas in three families, the Asteraceae, 
Boraginaceae and Orchidaceae, PAs occur in many species and are typical for specific 
groups within these families, in the Convolvulaceae PAs are found only in very few 
species which are – again - not closely related. Contrary to the convergent evolution of 
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HSS in the different angiosperm families, we found only one ancient origin of HSS in the 
Convolvulaceae. Furthermore, in a today PA-free species, Convolvulus arvensis, we 
identified a hss gene. Obvious mutations mark the relict sequence as pseudogene. 
Thus, the scattered occurrence of PAs within the family of the Convolvulaceae may be 
explained by secondary losses of the PA-biosynthetic pathway or at least parts of it. 
Further enzymes involved in the biosynthesis of PAs needs to be identified to 
understand the hole story of PA evolution. However, PAs and secondary metabolites 
proof to be a suitable system to study evolution of new traits and the molecular 
mechanism behind it.  
 
Reimann, A.; Nurhayati, N.; Backenköhler, A. & Ober, D. (2004). "Repeated evolution of the pyrrolizidine 
alkaloid-mediated defense system in separate angiosperm lineages." The Plant Cell 16(10): 2772-2784. 
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Karyological studies contribute significantly in the elucidation of phylogenetic 

and taxonomical problems: case studies from plants 
 
Kamari, G. & Bareka P. 
 
Section of Plant Biology, Dept. of Biology, University of Patras, Patras 26504, Greece  
kamari@upatras.gr 
 
On the subject of the significance of karyology as a prominent factor in Plant 
Biosystematics, several commendable papers have been published. Using just the 
classical Feulgen karyotype morphology, for example, in the genus Crepis it is easy to 
discriminate different species or even genera. Additionally, the use of C-banding or 
molecular cytogenetic techniques significantly contribute in the elucidation of 
phylogenetic relationships among morphologically similar taxa. For example, related 
taxa of the genus Bellevalia, display morphological similarity in chromosome 
complement, in accordance with the general “basic” karyotype of the genus. However, 
the application of fluorochrome banding with chromomycin A3, fluorescence in situ 
hybridization (FISH), using probes of 18S-5.8S-26S and 5S rRNA genes can clearly 
distinguish the karyotypes of the related Bellevalia taxa by the number and position of 
GC-rich bands loci, thus revealing unambiguously their interspecific differentiation. 
Moreover, the study of polyploidy, can help elucidate the phylogenetic relationships 
among related plant taxa. On the other hand, the significant amount of karyological 
information that has been gathered, regarding the plant taxa of the Euro-Mediterranean 
region, often distributed in countless, usually hard to access publications makes their 
effective organization and usability a problematic situation. One popular solution seems 
to be the gathering of the available data in electronic relational databases, like 
PhytoKaryon, the karyological database for the plants of the Euro-Mediterranean region. 
This database has now been converted from MS Access to MySQL, in order to offer 
remote accessibility and editing via the Internet and much more efficient data mining. 
Finally, the application of carefully designed queries, provides data outputs of significant 
value in phylogenetic studies.  
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Translating biodiversity studies into management strategies 
 
Kang, D.-S. 
 
Pukyong National University, 599-1, Daeyeon-3-dong, Nam-gu, Busan, Korea 
dskang@pknu.ac.kr 
 
With its mountainous terrain, topography, and climate, Korea hosts more than 30,000 
species of flora and fauna. To conserve the biodiversity of its terrestrial and marine 
ecosystems, the Korean government has introduced various management measures. 
More than 19 laws administered by six ministries, with the Ministry of Environment (ME) 
as the leading authority, are directly related to the biodiversity management, mostly 
enacted since 1990s. They stipulate for relevant ministries to establish biodiversity-
related management plans and carry out national surveys. Recently, ME issued an 
advance legislative notice for its plan to enact ‘Law on the Conservation and Utilization 
of Biodiversity’ to integrate biodiversity management activities implemented by different 
ministries with their own emphases.  
Twelve national research institutes play key roles in supporting the biodiversity 
management of the Korean government, building upon the collective efforts carried out 
by universities and public and private institutes over the last five decades. The National 
Institute of Biological Resources established in 2007 acts as the leading research 
institute, with a focus on the terrestrial species. Its counterpart for the marine 
biodiversity is scheduled to start its mission in 2013. National research institutes carry 
out regular national surveys and operates biodiversity information systems using data 
collected by the surveys and other researches. Most Korean taxonomists and ecologists 
contribute to the biodiversity management by participating in the national surveys, with 
some scientists directly communicating with policy makers in various committees and 
expert groups.  
Even though diverse biodiversity-related researches have greatly contributed to 
advancing the biodiversity management in Korea over the last decades, many issues 
still need to be addressed for the biodiversity studies to be better translated into 
effective management measures. They include: lack of an integrated biodiversity 
management system, lack of consistent and long-term data due to low investment in 
biodiversity and ecology studies, inefficient use of existing databases established by 
different ministries and organizations, weak participation of scientists in policy making, 
and low interests of students in taxonomy and ecology studies. 
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Biosystematic study on the genus Salvia L. in Iran 
 

Karamian, R; Ranjbar, M. & Babataheri, Z. 
 
Department of Biology, Herbarium Division, Bu-Ali Sina University, PO Box 65175/4161, 
Hamedan, Iran 
Karamian.roya@gmail.com 
 
Salvia L. is the largest genus of the Lamiaceae family. Salvia L. with more than 800 
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species is wildly distributed throughout the world. The main centers of its diversity are 
Mediterranean regions, Central Asia, America and South Africa. The genus has 58 
annual and perennial species in Iran, 17 of which are endemic. The majority of the 
members are medicinal plants and their secondary metabolites show antioxidant, 
antibacterial and antifungal properties. Biosystematic study was carried out on 250 
populations belonging to 29 species of the genus for evaluating the interspecific and 
intraspecific relationships using morphological and pollen morphological characters and 
also meiotic behavior. Results from different parts were analyzed by MVSP 3.1 and 
SPSS 9.0 soft wares. 80 quantitative/quantitative morphological characters related to 
vegetative and reproductive organs were studied. All species are divided in 7 groups 
using morphological characters especially those related to corolla. Results from study of 
pollen characters by light microscopy after acetolysis method confirmed nearly 
morphological data in the specific level. Cytogenetic results showed that the species 
represent the basic chromosome number of x=7, 8, 9, 10, 11 and 12 in two ploidy levels 
(2n=2x and 2n=4x). However, tetraploidy was observed in only one population of S. 
multicaules. Results from meiotic behavior were supported by other data obtained from 
morphology and pollen morphology in the specific level. 

 
 

Poster II-11 
 

Comparative cranial osteology of Eublepharis angramainyu (Sauria: 
Eublepharidae) and Asaccus elisae (Sauria: Gekkonidae) 

 
Karamiani, R. & Rastegar Pouyani, N. 
 
Department of Biology, Faculty of Science, Razi University, 67149 Kermanshah, Iran. 
nasrullah.r@gmail.com  
 
In the present study, the skull of the poorly known eublepharis, Eublepharis 
angramainyu (eyelid gecko), is described and compared with the skull in Asaccus elisae 
(typical gecko). We provide a detailed description of the cranial osteology, lower jaw and 
dentition of the two species in two different families (sister groups): Eublepharidae and 
Gekkonidae based on seven dry skulls. The specimens used in this study were 
collected   during 2007-2009 from different localities in Kermanshah and Lorestan 
Provinces in western and southwestern regions of the Iranian Plateau and prepared by 
the standard protocols of skull preparation. For the analysis of disarticulated bones, we 
made dry preparations of three specimens of Asaccus elisae and one specimen of 
Eublepharis angramainyu by maceration and careful application of sodium hypochlorite 
(3.5%-15%). The process was monitored with a dissecting microscope to prevent 
element loss.   Variation and differences in various parts of the skull in the two studied 
taxa are discussed and compared. Eublepharis angramainyu displays several peculiar 
traits such as stout and large braincase bones, small supratemporal, and small lacrimal 
and solid parietals. These features that are mostly absent in A. elisae. Further, there are 
differences in premaxilla, palatine, and vomer, as well as the number of teeth on 
premaxilla and maxilla. The above-mentioned differences between the two taxa are 
mostly attributed to phylogenetic processes governing these two different evolutionary 
lines (Eublepharidae vs Gekkonidae). 
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Evolutionary origin and allopatric speciation:  
arctic-alpine Arabis alpina L. (Brassicaceae)  

and its closest relatives in the Eastern Mediterranean 
 
Karl, R. & Koch, M.A. 
 
Heidelberg Institute for Plant Sciences, Biodiversity and Plant Systematics, Heidelberg 
University, Im Neuenheimer Feld 345, 69120 Heidelberg, Germany 
rkarl@hip.uni-heidelberg.de; mkoch@hip.uni-heidelberg.de  
 
Anatolia and the adjacent Levantine region is the primary center of genetic diversity for 
the arctic-alpine Arabis alpina. Furthermore this region has been identified also as a 
center for further allopatric speciation processes within A. alpina. Using DNA sequence 
data from the nuclear genome (nrDNA, internal transcribed spacers 1 and 2; cpDNA, 
trnL intron and trnLF intergenic spacer) five Arabis species from the Eastern 
Mediterranean, with only small scale areas in certain ranges of the Taurus Mountains or 
Cyprus, were identified to have evolved directly and almost independently from A. 
alpina. In all cases the speciation was not affected by hybridization or introgression from 
any other Arabis or Aubrieta species. All this supports the idea that local altitudinal 
range shifts among a network of mountain glacial survival centres during the 
Pleistocene resulted not only in high within-species genetic variation and accumulation 
of genotypes, but also gave rise to new species. A sixth species, A. tianshanica Pavlov, 
evolved allopatrically at the most Eastern margin of the A. alpina Central Asia 
distribution range.  
The closest relatives of perennial A. alpina and its allopatric descendants are two 
annuals species, which were separated and diverged not earlier than 2 Myr ago. 
Besides their different life-history-strategy, they colonized the Mediterranean and 
Western Asia, but did not migrate further north or colonized high altitudes as A. alpina 
did.  
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The Virtual Library of Biology (vifabio):  
A portal to library and internet resources for biologists 

 
Kasperek, G.; Daehne, J. & Rexhepi, J. 
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D-60325 Frankfurt am Main, Germany  
g.kasperek@ub.uni-frankfurt.de; j.daehne@ub.uni-frankfurt.de;  j.rexhepi@ub.uni-
frankfurt.de 
 
The Virtual Library of Biology (http://www.vifabio.de/?lang=en) offers centralised access 
to biological literature and information in libraries and on the Internet, including 
resources relating to taxonomy in a broader sense. The Virtual Catalogue provides 
bibliographic records from many databases which are searched in parallel, including 
catalogues of numerous specialised libraries in Germany and Austria, bibliographic data 
of the Biodiversity Heritage Library, AnimalBase and other digitisation projects, several 
article databases as well as the vifabio Internet Guide. Bibliographic records are 
augmented by information about how to get access. In vifabio an equal emphasis is 
placed on digital and printed-only materials, most of the latter being available, for 
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example, through worldwide document delivery services. 
Vifabio is operated by the University Library “Johann Christian Senckenberg“ in 
Frankfurt am Main (Germany), in conjunction with other libraries and biological 
organisations in Germany and some other European countries. Vifabio is on the Web 
since 2007, and its search portal is available at no cost for users worldwide (However, 
document delivery services are subject to fees, which are moderate for academic 
users). 
The presentation will not only highlight the achievements of vifabio, which make the 
portal an excellent starting point for biologists looking for literature and further 
information related to taxonomy and biodiversity. Shortcomings will also be discussed, 
such as limited availability of licensed content and technical issues of connecting 
several library catalogues and databases. The presentation will close with an example 
of re-use of vifabio content, derived from the Internet Guide, namely an overview of 
digitisation projects for historical biology literature. 
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TRY: towards a unified global database of plant functional traits 
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jkattge@bgc-jena.mpg.de 
2Universidad Nacional de Córdoba, Córdoba, Argentina 
3CNRS, Grenoble, France 
4MacQuarie University, Sydney, Australia and Imperial College, London, UK 
5Paris-Sud University, Orsay, France 
6University of Leipzig, Leipzig, Germany 
 
Plant functional traits – morphological, anatomical, physiological or phenological 
features measurable at the individual level - reflect the outcome of evolutionary 
processes in the context of abiotic and biotic environmental constraints and therefore 
provide a link between biodiversity, systematics and plant functioning. They are seen as 
a promising basis towards a more quantitative and predictive ecology and global 
change science. Here we present an ongoing initiative towards a permanent communal 
repository of plant trait data, named TRY. With a broad acceptance by the plant trait 
scientific community, more than 120 scientists from more than 80 research groups 
worldwide involved, TRY has become the largest plant trait database in the world to 
date. Currently the TRY database contains about 2.5 million trait entries for more than 
60,000 plant species, with a focus on 52 groups of traits characterising the vegetative 
and regeneration stages of the plant life cycle, including growth, dispersal, 
establishment and persistence.  
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Towards a phylogeny of cyanobacteria – a phylogenomic approach 
 
Kauff, F.; Capella-Gutierrez, S.J. & Gabaldon, T. 
 
Dept. of Biology: Molecular Phylogenetics, University of Kaiserslautern, Postfach 3049, 
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67653 Kaiserslautern, Germany 
fkauff@biologie.uni-kl.de 
 
Cyanobacteria are ubiquitous organisms of great importance for ecology and 
biotechnology, but our knowledge about their evolution is still sketchy. Despite their 
morphological diversity, establishing a taxonomy that reflects evolutionary relationships 
has been challenging. Molecular data has underlined the insufficiency of morphological 
characters, but yet currently no comprehensive, fully resolved, and at the same time 
statistically well-supported phylogeny of the cyanobacteria is available. Genomic data 
does not adequately cover the full cyanobacterial diversity, and therefore multi-gene 
analyses of suitable loci and of a sufficient number of taxa are necessary to increase 
statistical support and coverage. The identification of such loci for a phylogenetic 
analysis (e. g. loci not subjected to horizontal gene transfer) is a critical step. Using a 
phylogenomic approach, we examined 44 cyanobacterial genomes and compared the 
performance of single-gene phylogenies with the results of multiple combined analyses 
of orthologous loci shared among all genomes. We found that the resulting topology of a 
combined phylogeny is sensitive to the parameters of the ortholog search, even for very 
large numbers of concatenated individual loci. Topological discrepancies among loci are 
not evenly distributed across the tree, but can be attributed to certain highly conflicting 
nodes. The individual performance of single gene loci is very variable with a high level 
of among-gene topological variation. None of the single genes is capable of reproducing 
the topology of the combined analysis, instead a combination of at least 7 loci is 
necessary.  Furthermore, none of these best-performing genes has previously been 
used in cyanobacterial phylogenetics, and we expect these loci to be the most 
promising candidates for further multi-gene phylogenetic analyses. 
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Schizocoely in deuterostomes: the ontogeny of the pericardium  
in S. kowalevskii (Hemichordata: Enteropneusta) 

 
Kaul, S.& Stach, T. 
 
Institute for Zoology – Animal Systematics and Evolution, Königin-Luise-Str. 1-3, 14195 
Berlin, Germany 
skaul@zoosyst-berlin.de 
 
The trimeric organization of coelomic compartments present in hemichordates and 
echinoderms has long been regarded as ancestral within deuterostomes. The 
anteriormost large protocoel is the most prominent part of the excretory axial complex 
and its homology among deuterostome taxa is generally accepted. This hypothesis is 
supported by detailed similarities in position, enterocoelic ontogeny, function, and 
ultrastructural details. A functionally central element of the axial complex is the pulsatile 
dorsal sac in echinoderms and the contractile pericardium in hemichordates. In 
echinoderms the enterocoelic origin of the dorsal sac from endoderm is well 
documented and the main reason to regard the dorsal sac as the right counterpart of a 
paired protocoel. Based on position, function, and ultrastucture the pericardium of 
hemichordates is considered homologous to the dorsal sac of echinoderms. Light 
microscopical observations of the ontogeny of the pericardium of hemichordates 
remained inconclusive.  
Using transmission electron microscopy we documented the ontogeny of the 
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pericardium and heart-glomerulus-complex of the hemichordate Saccoglossus 
kowalevskii by analysis of complete serial sections combined with 3D-reconstructions of 
relevant developmental stages.  
We show that the anlage of the pericardium first emerges as a compact mass of 
undifferentiated cells in the ectoderm. The cells are situated basiepidermally underneath 
the nerve net within the epidermis at the age of 56 h. The anlage of the pericardium is 
completely separated from the epidermis by a basal lamina at the age of 96 h and 
subsequently hollows out to form a myoepithelial coelom in a way similar to schizocoely 
of protostomes. We discuss phylogenetic implications of the adult similarities and 
diverging ontogenies of the pulsatile elements in the axial complexes of echinoderms 
and hemichordates. 
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Turkey and their taxonomic value 
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Fruit and seed morphology is known to be an excellent character for taxonomic and 
evalutionary studies. Fruit and seed morphology of 6 species belong to the genus 
Malcolmia were examined by stereomicroscope and scanning electron microscope 
(SEM), to determine the significance of fruit and seed features as taxonomic characters. 
Macro- and micromorphological characters, including fruit and seed shape, size, colour, 
fruiting pedicel size, fruit hair and density, seed coat pattern, epidermal cell shape, 
anticlinal and periclinal cell wall are presented. The results of the studies show 
morphological characters of fruit and seed distribution, which could differ between 
species. A key for the identifications of the investigated species based on fruit and seed 
characters is provided. 
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Taxonomic approaches to monitor biodiversity changes in the wider countryside: 

the French experience of a participatory network in a large country without 
participatory tradition. 
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kerbiriou@mnhn.fr 
 
Biodiversity indicators are necessary to monitor the current loss of biodiversity, guide 
conservation strategies and ultimately reach the target of slowing the rate of biodiversity 
loss. Population trends of common birds are considered a good indicator of overall 
environmental sustainability but are often the only species indicator used. Nevertheless 
knowledge of a single taxonomic group is not sufficient to monitor change in the overall 
condition of ecosystems or the effectiveness of conservation measures. Hence, the 
French Museum of Natural History launched a set of national monitoring programs, 
focusing on common birds species (national scheme launched in 1989) and more 
recently butterflies (2006), bats (2006), plants (2009) and pollinators (2010). Developing 
such a wide range of monitoring schemes, especially in large countries like France, 
implies to face a trade-off between the number of participants and their taxonomic 
expertise. Here we present (1) how we balanced data quality and quantity (from data 
collected by experts to general public), (2) our choice of taxonomic approaches (e.g. 
identification of species vs. species groups) (3) how to improve identification (from 
training programs to computer-aided support or fully automated processes) (4) how to 
mobilize volunteer networks (from web letters to NGO federations around local 
conservation projects). 
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Free-living flatworms (Platyhelminthes, Polycladida) from intertidal area of 
Qeshm and Hengam Islands, Persian Gulf, Iran 
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Polyclad flatworms are conspicuous members of coral reef communities, especially 
throughout the Indo-Pacific. Although many tropical polyclads are brightly colored and 
attract attention, they remain understudied partly for methodological reasons. 
Consequently, little is known about their diversity and biology from the Persian Gulf and 
Gulf of Oman, and only a few species have been reported.  
During this study, free-living flatworms (Turbellaria) from intertidal area of Qeshm and 
Hengam Islands were investigated.  
After careful observation and photography of living specimens, they were fixed by 
coaxing them on to filter paper which was then placed onto the surface of frozen 10% 
buffered formalin. Then they were removed from the paper and placed in 70% ethanol 
for storage 
At the specimens were studied using light stereomicroscope. Drawings were made with 
aid of a Camera Lucida. Sagittal serial sections, 5-7µm thick, of the reproductive region 
were obtained and stained with hematoxilin and eosin.  
From 399 specimens collected,10 taxa belonging to one Order (Polycladida), two 
suborders (Acotylea, Cotylea) five families (Pseudocerotidae, Prosthiostomidae, 
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Leptoplanidae, Stylochidae, Cestoplanidae) and five genera (Tytthosoceros, 
Thysanozoon, Prosthiostomum, Leptoplana, Notoplana) were identified.  
All in all, members of the family Leptoplanidae and genus Notoplana were the most 
frequently encountered and widely distributed species. 
Among sampling locations, rocky and rubble-rocky substrate, had the most divers 
assemblage of flatworm species. Our observations showed that, during spring and fall 
flatworms were most densely observed. That might be due to favorable temperature 
during those periods. 
Although, because of its situation in between the Persian Gulf and Gulf of Oman, the 
Qeshm Island and Hengam Island harbor faunal elements of both bodies, it is expected 
that sampling from other localities along the coasts of the Persian Gulf and Gulf of 
Oman, as well as sampling from subtidal zones will reveal even more new species to 
area. 
 
Keywords: Polycladida, Tytthosoceros, Thysanozoon, Prosthiostomum, Leptoplanidae, Cestoplanidae, 
Stylochidae, Acotylea, Persian Gulf, Iran 

 
 

Talk S8b 
 

Taxonomic studies on some spiders of district Sargodha, Pakistan 
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The material for present study was collected from crops, orchards, wild plants from 
District Sargodha. Some spiders from ground were also collected but much emphasis 
was given to foliage spider fauna. Spiders were collected by jarring and direct hand 
picking from 11 collection sites. The survey was carried out from September 2008 to 
April 2009. A total of 810 specimens were collected. 524 specimens were identified up 
to species level. All the species were provided with synonymies and present and 
previous locality records from Punjab and Pakistan. A total of 63 species belonging to 
16 families under 34 genera were recognized. Almost all species were new records from 
District Sargodha. Araneidae with 11 genera and 16 species was the largest family. The 
family Oxyopidae was represented with two genera and 6 species. All the species were 
new records for District Sargodha. The family Tetragnathidae was represented with 
three genera and four species. Family Uloboridae represented itself with one genus and 
one species. Corinidae also has one species belonging to one genus. Family 
Thomisidae is identified with its one genus and four species. Family Clubionidae is 
identified with its one genus and six species. The families Miturgidae, Sparssidae, 
Pholcidae, Oecobidae and Philodromidae, all were recognized with their one genus. 
Four species of Salticidae and four species of Sparssidae were identified to species 
level. Family Lycosidae was identified with its three genera and seven species. Family 
Gnaphosidae was identified with its two genera and three species. 
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Molecular evidence on phylogeny of Alooids based on ITS nrDNA 
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In an attempt to clarify interrelationships amongst genera in Alooids, we conducted a 
DNA sequence study to evaluate problems of paraphyly and polyphyly in this distinctive 
group of plants within subfamily Asphodeloideae (Xanthorrhoeaceae).  DNA was 
isolated from 93 taxa consisting all seven genera of Alooids: Aloe, Astroloba, 
Chamaealoe, Gasteria, Haworthia, Lomatophyllum, Poelnitzia and Chortolirionand  ITS1 
and 2 and internal transcribed spacer was amplified by PCR for all taxa. According to 
the results of the present study, based on NJ reconstruction tree, there is a possibility to 
regard Alooids as a super-genus Aloe, with many infrageneric units. However, a 
complete sampling from the whole subfamily and an extension to further nc DNA 
markers is needed to revise taxonomy of these subgroups.  
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Marine biodiversity dynamics in deep time:  
New insights from new tools 
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The last decade saw many exciting developments in deep-time biodiversity studies. 
These advances have been made possible by building and analysing the international 
Paleobiology Database (http://paleodb.org). We now know that the early view of 
unbridled diversity rise in the oceans of the last 100 million years is probably incorrect. 
The Pull of the Recent, a systematic improvement of fossil preservation, and sampling 
issues have distorted the outcome of earlier compilations of taxonomic ranges. 
We also have a much better idea on the diversity dynamics that underlie the large scale 
patterns. First, diversity appears to be regulated at global scales. This is evident from 
cross correlations: declines of global diversity lead to subsequent declines in extinction 
rates and increases in extinctions are followed by increases in originations. Second, 
diversification was governed by extinction in the Palaeozoic but by origination in 
Mesozoic and Cenozoic. The discovery that marine level-bottom community structure 
has changed substantially at the Permian-Triassic boundary offers an elegant 
explanation for this observation. The ecologically complex communities that dominate 
Mesozoic and Cenozoic oceans create opportunities for speciation, whereas the simple 
Palaeozoic communities require extinction for new species to become established. 
Third, both origination and extinction rates vary systematically among habitats and over 
time. Rates are significantly larger in tropical, shallow water, calcium carbonate and reef 
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habitats than in extra-tropical, deep water, terrigenous clastic and non-reef habitats. 
Reefs appear to be especially important in regulating marine biodiversity as evidenced 
by temporal links between reef proliferation and diversity trajectories. The role of reefs 
in generating marine biodiversity is independent of their tropical, shallow-water habitat, 
because the patterns hold when correlated factors are controlled for. Ultimately, habitat 
complexity, nutrient availability and temperature are probably the most important 
physical factors that underlie the evolutionary regulation of biodiversity in the oceans.  
These examples demonstrate once again how much the fossil record can contribute to 
understanding macroevolutionary dynamics and how much insight can be gained by 
community-wide efforts in the biosciences. We are getting close to a holistic and reliable 
picture on biodiversity dynamics in the oceans.  
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EDIT, the European Distributed Institute of Taxonomy, a European-Union-funded project 
ending in 2011, was designed to develop integration among the institutionally and 
topically dispersed field of taxonomy in Europe. One of its core outcomes is the EDIT 
Platform for Cybertaxonomy. Offering a collection of services, tools and interfaces, it 
aims at bringing the taxonomic work process onto the internet and enabling the 
taxonomists to come together at a virtual workbench. One of the exemplars chosen to 
develop the functionalities of the Platform is the tribe Cichorieae of the sunflower family. 
The EDIT Cichorieae Exemplar Group in Berlin has set up an internet portal for a 
convenient access to the existing knowledge about this tribe, based on authoritative 
taxonomic information. Distributed almost worldwide, with 93 genera and over 2400 
species plus ca. 7300 apomictic and hybrid taxa, with an intricate taxonomy and very 
many synonyms, the Cichorieae have been deliberately chosen as a challenge for the 
development of the functionalities of the Platform's Data Portal and Taxonomic Editor 
solution. The Cichorieae Portal is designed to serve both the specialist and the 
occasional visitor, providing a geographically referenced species inventory of the entire 
tribe, offering species pages with descriptions, images, distributional, ecological and 
other data, and including full synonymies with protologues and type citations. The 
available data are continuously being completed. In the long run, the Cichorieae portal 
aims at presenting an ever up-to-date encyclopedic knowledge base of the tribe, with 
interactive keys to allow easy identification of its members. The Taxonomic Editor of the 
Platform for Cybertaxonomy allows integration of new data and research results as well 
as data editing with undelayed display in the portal. The Editor greatly facilitates 
cooperation among the International Cichorieae Network (ICN) as it enables 
simultaneous writing access to the Data Portal from everywhere in the world. Data 
Portal & Taxonomic Editor can equally be used for a variety of purposes, ranging from 
checklists over e-floras to taxonomic revisions and monographs. 
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A versatile toolkit for taxonomists:  
The EDIT Platform for Cybertaxonomy 

 
Kirchhoff, A.; Güntsch, A.; Hoffmann, N.; Kohlbecker, A.; Müller, A.; Revilla, F. & 
Berendsohn, W. G. 
 
Freie Universität Berlin, Botanic Garden and Botanical Museum Berlin-Dahlem (BGBM), 
Königin-Luise Str. 6-8, 14195 Berlin, Germany  
a.kirchhoff@bgbm.org  
 
The EDIT (European Distributed Institute of Taxonomy) Platform for Cybertaxonomy 
(http://wp5.e-taxonomy.eu/) provides taxonomists with a toolbox of services and 
applications encompassing and supporting all important aspects of the taxonomic 
workflow. The Platform makes extensive use of integrated interfaces and transformation 
tools to ensure interoperability with existing software. 
The EDIT Platform is based on the Common Data Model (CDM), covering all data 
relevant to taxonomists. A powerful and comprehensive Java-based programming 
library (CDM Library) is used to ensure generic access of software applications to CDM 
data stores independent of the underlying database system.  
In a given Platform installation, all data are stored in a repository known as the CDM 
Community Store. Several software applications have been developed using the CDM 
library and accessing the Community Store. 
The taxonomic Editor (EDITor) allows the structured entry and presentation of 
taxonomic information such as hierarchies, synonyms, taxonomic concepts, literature 
references, geographic distributions, descriptions and other taxon related data.  
The EDIT Data Portal software is used to publish data in the CDM Community Store live 
on the Internet. It uses the EDIT MapService to create distribution and point occurrence 
maps on-the-fly. As an example, the Cichorieae Portal (http://wp6-cichorieae.e-
taxonomy.eu/portal/) provides a taxonomic tree of the tribe, taxa, synonyms, links to 
digitalised protologues, descriptions, illustrations, distribution data and maps. 
The configurable Print Publishing Component transforms the data into formatted print 
output. Further components of the platform are the EDIT Specimen Explorer accessing 
and incorporating GBIF-type data, the Virtual Taxonomic Library (ViTaL) accessing and 
incorporating BHL data, and software for field data recording. 
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Management plan of Körkün valley near Adana 
in Mediterranean region in Turkey 

 
Kiziroğlu, I. 
 
Prof. Dr. Hacettepe University, Research Center for Environmental Education, 
Bird Research and Bird Ringing, Beytepe/Ankara, Turkey 
ikiziroglu@gmail.com 
  
Different aquatic ecosystems are being evaluated to provide energy. A management 
plan is to be made to determine whether the projects are applicable or not. 
This study will demonstrate possible changes and their potential causes of biological 



191 
 

changes  as well as measures to be taken regarding both living organisms 
(invertebrates and vertebrates: fish, amphibias, reptiles; bird and mammal species) and 
plants, the most important element of ecosystems. 
Only one species of aquatic living elements, called Capeota damasciana, lives in this 
area. And this species is not in any danger of extinction either. 
Among the animal species of amphibians, Salamandra s. Salamandra is in danger of 
extinction. It will not be affected by the changes made in the water regime of the river, 
as it lives near the river basin. 
In addition, there are no reptile species in danger of extinction that live in the basin and 
near the basin. Those that are in danger of extinction live in other regions. 
A total of 112 bird species have been identified, and their status and levels of extinction 
danger have been determined. Of the bird species, Neophron percnopterus needs 
support for food. 
Caprea aegagrus and Lynx lynx are the mammal species that are most likely to be 
under most effect. It is forbidden to game these species. Caprea aegagrus come to the 
watercourse of Körkün in order to drink water. 
It is necessary to keep the river water to be used for hydorelectricity in the watercourse 
at 25-30% level (as life water) in order to meet the water requirements of wild goat and 
other species to protect the biological elements in the ecosystems of Körkün. 
This study reveals the conditions of management plan so that the project will not lead to 
bad effect in the future.  
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Karyological diversification and genome size variation  
in Valeriana officinalis L. 

 
Klatte-Asselmeyer, V.; Bressler, S., Saukel, J. & Dobeš, Ch. 
 
University of Vienna, Department of Pharmacognosy, Althanstraße 14, 1090 
Vienna, Austria 
valerie.klatte-asselmeyer@univie.ac.at 
 
The Valeriana officinalis aggregate is a systematically complex taxon of Eurasian 
distribution. It comprises about 20 sub- or microspecies which are distinguished based 
on morphological and karyological characteristics (ploidy levels: 2x, 4x, 8x). The 
aggregate exhibits a conspicuous regional diversification (Titz & Titz 1981) but 
knowledge of the evolutionary processes leading to this variation is still scarce. 
Therefore the population-based approach realised in this study was overdue since 
former surveys mostly concentrated on single accessions only. 
Flowcytometric analysis of 1168 V. officinalis plants from 80 populations collected in 
Austria showed three ploidy levels. Unexpected and reproducible high variation in 
sample/standard fluorescence ratios – especially in the tetraploids – could be found 
among and between the populations. To verify these results genome size was 
determined for eight plants of each ploidy level on a Partec CyFlow ML using propidium 
iodide as fluorescent dye. Additionally, chromosomes of these plants were counted 
using the HCl-Giemsa squash technique.  
There are different possible causes for genome size variation such as aneuploidy, 
hybridization and variable parental contributions to the hybrid genomes, structural 
genomic changes and stoichiometric effects of plant secondary metabolites, especially 
valepotriates (Hidalgo et al 2010) which will be thoroughly discussed for the Valeriana 
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officinalis group. 
 
Titz, E., Titz, W. 1981. Die diploiden und tetraploiden Arznei-Baldriane der Schweiz und angrenzender 
Regionen (Valerianaceae). Bot.Helv. 91, 169-188. 
Hidalgo, O., Mathez, J., Garcia, S., Garnatje, T., Pellicer, J., Vallès, J. 2010. Genome Size Study in the 
Valerianaceae: First Results and New Hypotheses. Journal of Botany Vol. 2010, ID 797246. 
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On evolutionary rates and phylogenetic information 
 
Klopfstein, S.  
 
Naturhistoriska Riksmuseet, Enheten för Entomologi, Box 50007, 104 05 Stockholm, 
Sweden 
seraina.klopfstein@nrm.se 
 
How to quantify the phylogenetic information content of a dataset is a longstanding 
question in phylogenetics and vital for experimental design. Recently, Townsend (2007) 
developed a method to profile the informativeness of a dataset through time by linking 
its evolutionary rate to its power to resolve relationships at different time scales. Here, 
we evaluate the performance of the method in the case of two genes, 28S rDNA and 
CO1 mtDNA, with data from four insect phylogenies. We find that the method 
repeatedly overestimates the performance of the more quickly evolving CO1 compared 
to 28S. Neither model misspecification, nor violations of the molecular clock 
assumption, nor nonstationary nucleotide composition provides a sufficient explanation 
for the observed discrepancy. Using simulated datasets, we show that the relationship 
between substitution rate and phylogenetic informativeness is depending strongly on 
the phylogenetic setting, especially on the ratio between external and internal branch 
lengths. Townsend’s approach does not adequately account for this complexity, and its 
predictions should be interpreted with caution when used in experimental design. 
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Back to the future –  
the changing face of taxonomy in the 21st century 

 
Knapp, S.  
 
The Natural History Museum, Cromwell Road, London SW7 5BD, UK 
s.knapp@nhm.ac.uk 
 
Science is on a constant trajectory of change. We develop new theories, amass new 
bodies of evidence and information, and change the way in which communities interact. 
Taxonomy as a science is no different, but in some ways seems to have been more 
traumatized by the rapid pace of change than some other communities. In part, this 
stems from the recognition that knowledge about the identities and relationships of the 
other organisms with which we share the plant is critical to their conservation, and to the 
dawning realisation of the scale of the diversity of life. Several recent national and 
international horizon scanning exercises have suggested profound changes to the field 
– “business as usual” not being one of the options. Should we convert taxonomy 
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wholescale to a molecular diagnostic basis? Should we be trying to describe “100%” of 
all organisms? Will whole genomes come to the rescue? How do national actors 
intersect with global enterprise? I will explore some of the developments that have 
changed the face of taxonomic practice and examine challenges for the community in 
implementing these changes in light of taking advantage of the best of past practice to 
develop a “new” taxonomy to meet 21st century challenges.  
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Biodiversity assessment of the North Sea fauna  
using molecular techniques 

 
Knebelsberger, T.; Laakmann, S.; Mohrbeck, I. & Raupach, M.J. 
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Südstrand 44, 26382 Wilhelmshaven, Germany 
tknebelsberger@senckenberg.de 
slaakmann@senckenberg.de; imohrbeck@senckenberg.de; 
mraupach@senckenberg.de   
 
Fast and reliable species identification is a pivotal component for biodiversity 
assessments and ecological studies. For the marine fauna of the North Sea, 
morphological species identification is impaired by the small size of many taxa, 
morphological convergence, intraspecific variation and larval stages which often elude 
morphological identification. Accordingly, the use of molecular techniques represents a 
promising and effective tool for fast and accurate species identification.   
The aim of the new established research group “molecular taxonomy of marine 
organisms” at the German Centre of Marine Biodiversity Research is to test and 
develop molecular methods for the identification of the marine fauna of the North Sea, 
aiding efforts to monitor biodiversity patterns and changes. The research will focus on 
the analysis and identification of specimens using DNA barcodes, and environmental 
samples, in particular zooplankton, using next-generation DNA sequencing techniques. 
In addition it is planned to develop molecular methods for a fast and routine 
identification of larvae of selected invertebrate and vertebrate taxa using specific 
oligonucleotide probes for in situ hybridization. 
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The amphibians and reptiles of Sulawesi, Indonesia:  
underestimated diversity in a dynamic environment 

 
Koch, A.1 & Arida, E.1,2 
 
1Zoologisches Forschungsmuseum Alexander Koenig & Leibniz Institute for Animal 
Biodiversity, Adenauerallee 160, 53113 Bonn, Germany 
a.koch.zfmk@uni-bonn.de 
2Museum Zoologicum Bogoriense, Jl. Raya Jakarta-Bogor, km 46, 16911 Cibinong, 
Indonesia  
 
Compared with the herpetofauna of the three Greater Sunda (shelf) Islands of Borneo, 
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Sumatra, and Java, the diversity of amphibian and reptile genera on Sulawesi is 
impoverished. The oceanic character of the herpetofauna is the result of the million-
year-long geographic isolation of Sulawesi which is separated from surrounding islands 
by deep ocean trenches. However, despite ambitious investigations by several 
industrious scientists during the past two centuries, recent fieldwork on Sulawesi and its 
smaller off-shore islands has revealed that the diversity of amphibians and reptiles has 
been largely underestimated. Since the last herpetological synopsis was published in 
1996, 36 new amphibian and reptile species plus five subspecies have been described 
or newly recorded for Sulawesi and its satellite islands. Seven species were redescribed 
or revalidated, nine have been overlooked, and 12 species, mainly snakes, were 
deleted from Sulawesi’s species inventory because they had been erroneously recorded 
from the island. In addition, more than 40 species, mainly skinks (family Scincidae), 
have been identified as new to science and await formal description. This represents an 
increase by 35%! In total, about 210+ different species of amphibians (ca. 50 spp.) and 
reptiles (ca. 160 spp.) are currently recognized from the Sulawesi region. They belong 
to six amphibian families (Bufonidae, Ceratobatrachidae, Microhylidae, Ranidae, 
Hylidae, and Rhacophoridae) and twenty reptile families (Agamidae, Dibamidae, 
Gekkonidae, Scincidae, Varanidae, Acrochordidae, Boidae, Colubridae, 
Cylindrophiidae, Elapidae, Homalopsidae, Pythonidae, Typhlopidae, Viperidae, 
Xenopeltidae, Emydidae, Geoemydidae, Testudinidae, Trionychidae, and Crocodylidae). 
Almost 60% of which are endemics. The degree of endemicity, however, probably 
represents a considerable underestimation due to lack of exact distribution data for 
many species. 
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Adaptation and speciation:  
The acquisition of new traits and adaptive potential via introgression  

An Arabidopsis lyrata - arenosa introgression zone as example 
 
Koch, M.A. & Schmickl, R. 
 
Heidelberg Institute for Plant Sciences, Biodiversity and Plant Systematics, Heidelberg 
University, Im Neuenheimer Feld 345, 69120 Heidelberg, Germany 
mkoch@hip.uni-heidelberg.de  
 
Hybridization and introgression are important factor driving plant evolution and species. 
The dynamics of these processes are highly affected by a heterogeneous and changing 
environment. In order to survive in a changing landscape plant species either had to 
migrate, to adapt to new conditions with local differentiation, or they will simply go 
extinct. The epoch of the Pleistocene during the last 2 million years is characterized by 
such a high dynamic, and past processes are still visible. The European Alps are such a 
system characterized by processes as described above. The Inner Alps consist 
primarily of siliceous bedrocks and are surrounded by large limestone areas. 
Pleistocene refuge areas outside the glacier system were located very often in these 
limestone regions. Subsequent colonization of the Inner Alps and its siliceous bedrocks 
resulted in the evolution of numerous calcicole and calcifuge sister species. 
This edaphic adaptation should be analyzed in a natural hybridization and introgression 
zone in the north-eastern Limestone Forealps. We characterized in detail a large area of 
about 1000 km² with more than 100 populations and 1700 individuals, where 
Arabidopsis arenosa with a broad ecological niche regarding edaphic conditions 
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introgressed into a limestone adapted Arabidopsis lyrata with a narrow ecological niche 
in mountainous regions. The introgressed populations were capable to escape from this 
narrow ecological niche and migrated into lowland areas dominated by siliceous 
bedrocks northward into the Danube river valley. 
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Polyploid formation in Arabidopsis  
and the evolutionary history of the Arabidopsis arenosa complex 

 
Koch, M.A.; Paule, J. & Schmickl, R. 
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University, Im Neuenheimer Feld 345, 69120 Heidelberg, Germany mkoch@hip.uni-
heidelberg.de  
 
Survey of the geographic distribution of cytotypes, based on chromosome counts, within 
a species complex like Arabidopsis arenosa (L.) Lawalrée is a basic step in 
understanding the complex evolutionary history of polyploids and can be a prerequisite 
for phylogeographic studies. The Arabidopsis arenosa complex is one of the three major 
species complexes within the genus Arabidopsis. It is found in colline, montane, and 
subalpine habitats and has a mainly Central European distribution range including the 
Alps and Carpathians. In this study we present the first comprehensive evolutionary 
history of the Arabidopsis arenosa species complex by using a maternally inherited 
chloroplast genome marker [trnL intron (trnL) and trnL/F intergenic spacer (trnL/F-IGS)] 
and AFLP data, based on three primer combinations. Preliminary data analyses 
unravelled the cradle of speciation within the Arabidopsis arenosa complex on Balkan 
Peninsula and in the Carpathians with predominantly diploid populations. Both the 
unglaciated Eastern Austrian Alps and the Western Carpathians served as Pleistocene 
refugia. These two mountain ranges were formerly colonised independently by 
Arabidopsis arenosa from Balkan Peninsula adapted to different ecological conditions. 
Further polyploidization processes, maybe as a consequence of reticulate evolution, 
enabled A. arenosa agg. to colonize Central Europe more effectively than any other 
Arabidopsis species except A. thaliana. 
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Other than expected: the orchid genus Luisia is not sexual deceptive 
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40154, Indonesia 
6Tsukuba Botanical. Garden, National. Science Museum; 1-1, Amakubo 4, Tsukuba, 
Japan 
7Natural Scents, Givaudan Schweiz AG, Ueberlandstrasse 138, CH-8600 Dübendorf, 
Switzerland 
8Botanical Garden & Museum, Natural History Museum of Denmark, University of 
Copenhagen, Gothersgade 130, DK-1123 Copenhagen K, Denmark 
 
The epiphytic orchid genus Luisia is with c. 30 species part of the Asian monopodial 
orchids (subtribe Aeridinae). It is characterised by terete leaves and small to medium 
sized spurless flowers that have a distinct mostly transversally divided lip. Due to their 
resemblance with the European orchid genus Ophrys, it is thought that Luisia flowers 
are also sexually deceptive to pollinators though field observations are unreported. In a 
multidisciplinary approach, we have comparatively investigated Luisia's floral 
morphology with SEM methods, studied the chemical composition of its floral scents, 
and reconstructed the genus' phylogenetic history (plastid and nuclear DNA sequences) 
that allows studying the evolution of floral characters. Flowers grouped morphologically 
into two classes that corresponded with the phylogenetic clades: open flowers with 
cushion like lips with an erratically verrucose to smooth epidermis versus more or less 
enclosed flowers with lips with a conically papillate epidermis. We detected that most 
flowers of Luisia offer nectar, which was released from stomata on the lip. Floral scents 
were mostly unpleasant and contained butyric and/or isovaleric acids. These characters 
suggest that the flowers are visited by flies or beetles. However, some species with 
open flowers seemed to be lacking nectar and, hence, may deceit pollinators. Our study 
illustrates the importance of multidisciplinary investigations to reach a more thorough 
and clear understanding of plant groups that are difficult to study in the field due to 
inaccessibility (these are epiphytes high up on trees). 
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Pollination biology and natural hybridization between Verbascum densiflorum 
Bertol. and Verbascum nigrum L. (Scrophulariaceae) 

 
Köhler, L. & Albach, D.C. 
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Umweltwissenschaften (IBU), Carl von Ossietzky Universität Oldenburg, Carl von 
Ossietzky-Str. 9-11, 26111 Oldenburg, Germany 
lena.koehler@uni-oldenburg.de 
 
Verbascum densiflorum Bertol. (“dense-flowered mullein”) and V. nigrum L. (“dark 
mullein”) are the most abundant Verbascum species in Germany. Despite their 
abundance, no studies of their breeding system and pollination ecology have so far 
been attempted. 
In this project, controlled pollination experiments were conducted to quantify the degree 
of selfing versus out-crossing in V. densiflorum and in V. nigrum. Furthermore, it was 
tried to investigate reproductive barriers between the two Verbascum species and 
natural hybridization was studied in an area of immediate contact of their populations, 
where the hybrid V. adulterinum W.D. J. Koch could be found. 
The contribution of selfing in the reproduction of both species seems to be negligible, as 
all self-pollinated flowers failed to set seed. 
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Tests of the compatibility of interspecific crosses between V. densiflorum with V. nigrum 
revealed a high interspecific cross-compatibility. Pollination experiments verified F1-
sterility of V. adulterinum as an effective postmating barrier between the parental 
species. 
Additionally, premating reproductive barriers such as temporal displacement of 
flowering peaks, ethological isolation and partial habitat barriers are discussed in regard 
to their influence on the successful hybridization between V. densiflorum and V. nigrum. 
Temporally displaced flowering peaks of sympatric populations were suggested to limit 
the extent of hybridization. Different distribution centers of V. densiflorum and V. nigrum 
might also contribute to a reduction of interspecific mating, but the isolating effect is 
probably small due to the pronounced overlap zone of both species ranges. 
Observations of pollinators of V. densiflorum and V. nigrum and their role in 
reproductive isolation indicated that the main pollinators (Bombus spp.) of both species 
do not show high flower constancy and therefore might promote interspecific pollen 
flow.  
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Chemical communication as a genetically barrier – When sex pheromones do not 
attract mating partners from other populations 

 
König, Ch.; Steidle, J.L.M. & Tolasch, T. 
 
Insitut für Zoologie, FG. Tierökologie 220c, Universität Hohenheim, Garbenstr. 30, 
70599 Stuttgart, Germany 
koenig@uni-hohenheim.de 
 
Sex pheromones play an important role in mate finding and recognition of many 
animals, especially in insects. Concerning the species specificity of pheromones a 
speciation process, triggered by a modification in the composition is deemed to be one 
potential factor in speciation. 
The identification of sex pheromones from different click-beetles (Coleoptera, 
Elateridae) revealed for one species, Idolus picipennis (BACH, 1852) the existence of at 
least three different forms, separated by completely different sex pheromones. In field 
tests, conducted with synthetic pheromone mixtures the different forms were caught in 
high numbers exclusively in traps baited with their respective own pheromones, even in 
sympatric populations of two forms. This indicates that I. picipennis is a mixture of at 
least three distinct species. Before this study, the species was thought to be the only 
member of its genus in Europe. 
Extensive morphometrical studies of preserved museum specimens from numerous 
localities show a wide distribution of two of the forms over Central Europe, while the 
third form is only known from one locality so far. First results of molecular biological 
studies showed minor but constant differences (0.3-0.8%) in the COXII region and no 
differences between the populations in a partial region of the gene COI. This points to a 
very recent separation of the different forms. 
It is discussed that changes in the pheromone composition might have played an 
important role in this separation event. 
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Evidence for convergent evolution in the antimicrobial peptide system in anuran 

amphibians 
 
König, E. & Bininda-Emonds, O.R.P. 
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Evolutionsbiologie, Carl von Ossietzky Strasse 9-11, 26111 Oldenburg, Germany 
en.koenig@uni-oldenburg.de 
 
Anuran amphibians produce a wide range of defensive components against micro- and 
macroscopic predators, including alkaloids and bufodienolids, biogenic amines, 
neuropeptides and antimicrobial peptides (AMPs). The latter, gene-encoded compounds 
are thought to be part of the innate immune system and are widely distributed 
throughout the animal kingdom. However, the highest diversity of AMPs occurs within 
anuran amphibians, making this taxon an excellent model system to study the evolution 
of this gene family. In our study, we focus on the evolution of the signal peptide, the first 
of the three components making up the tripartite signal-spacer-peptide structure of the 
AMP gene. Although the signal peptide is commonly held to be highly conserved across 
Anura (and within Neobatrachia in particular), our comparison of available cDNA 
sequences suggests that there are at least three different motifs within the signal 
peptide sequence of the AMP-precursor. Each motif also corresponds to a separate 
evolutionary lineage: Neobatrachia, Bombinatoridae (Bombina spp.) and Pipidae 
(Xenopus laevis). The signal sequences are strongly conserved within each lineage, but 
highly divergent between them. Together with the lack of a linear relationship between 
the degree of sequence divergence and evolutionary time, we hypothesize that the 
anuran AMP genes have evolved convergently on at least three occasions. 
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ITS2 Sequence Structure BLAST 
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c.koetschan@biozentrum.uni-wuerzburg.de 
 
The internal transcribed spacer 2 (ITS2) of the ribosomal RNA cistron is a widely used 
phylogenetic marker. Due to its fast evolving sequence it provides a high resolution and 
is appropriate even as subspecies classificator. Thus, a BLAST search with an ITS2 
sequence detects mainly closely related species. But for phylogenetic analyses, one 
frequently needs a taxon sampling including more distantly related species. The ITS2 
consists of a common cover-leafed core structure which is very conserved throughout 
all taxonomic levels. This allows the discrimination of more divergent species on a 
higher distance or taxonomic rank. We have developed a BLAST search which 
considers both, sequence and structure, simultaneously. This enables the identification 
of also distantly related species and thereby simplifies the taxon sampling for 
phylogenetic analyses. A comparison of both BLAST methods, with and without 
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structure,  demonstrates that the sequence/structure BLAST detects species related 
upon order level, while the sequence blast resides on genus rank. Furthermore, it has 
been shown that already on the plain sequence level the ITS2 database search 
significantly outperforms the standard NCBI BLAST in terms of significant hits. The 
sequence/structure BLAST is available on the ITS2 database at: 
http://its2.bioapps.biozentrum.uni-wuerzburg.de/cgi-bin/index.pl?search 
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Scientific literature in the EDIT platform for cybertaxonomy 
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The EDIT Platform for Cybertaxonomy (European Distributed Institute of Taxonomy / 
http://wp5.e-taxonomy.eu/), henceforth called “the Platform”, provides taxonomists and 
life scientists in general with a set of interacting tools for full, customised access to 
taxonomic information. The Platform covers the whole spectrum of the taxonomic 
workflow, from fieldwork, editing and analysing data, assembling treatments, working 
collaboratively in teams to publishing efficiently either to the web or in printed form.  
One of the fundamental resources of taxonomic work is literature. Projects like the 
Biodiversity Heritage Library and BHL-Europe are mobilising this vital resource by 
assisting natural history institutions in digitising scientific literature and by making it 
available in a digital library. Access to literature resources is made possible within the 
Platform by a central component, the Virtual Taxonomic Library (ViTaL). ViTaL is based 
on the Global References Index to Biodiversity (GRIB) realised by EDIT and BHL-
Europe. The GRIB incorporates bibliographic data from EDIT and BHL-Europe partner’s 
library catalogues and serves as a access point to these unified bibliographic records as 
well as a proxy to the digitised publications. It will also list the libraries where the related 
publications can be found and offers the possibility to mark publications for future 
digitisation. 
The Platform tools like the EDIT Taxonomic Editor and the EDIT DataPortal  provide 
seamless access to the bibliographic data provided by ViTaL. 
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using the EDIT platform for Cybertaxonomy 
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The European Distributed Institute of Taxonomy (EDIT) is an EU-funded project aimed 
at integrating taxonomic research and research infrastructures in Europe. One of the 
project’s main outputs is the "EDIT Platform for Cybertaxonomy". 
The Platform provides a set of tools to facilitate fieldwork, analyze data, assemble 
treatments, and publish them efficiently. Reliability and reusability of data are key 
requirements for each of these tools and thus for the Platform as a whole. 
The visitor will be introduced into the platform concepts and architecture centered on 
the EDIT Common Data Model (CDM). We will use the example of constructing a rich 
biodiversity data-portal which displays alternative classifications, synonymies, 
distribution maps, descriptions, media and more. We will demonstrate how a variety of 
different EDIT Platform software modules and services can be combined into an 
integrated view on all kinds of data related to a specific taxonomic group. 
A focus will be on the EDIT Taxonomic Editor, which plays a key role in the process of 
data integration. The outcome of the exercise will finally be published using, the CDM 
DataPortal. The DataPortal is a fully configurable user-friendly and feature-rich 
taxonomic data portal that can be tailored for a specific User community. 
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Barley (Hordeum vulgare L.) has great economic importance in many countries of 
Europe. It is one of the main cereal crops also in Latvia. Powdery mildew Blumeria 
graminis f.sp. hordei, under favorable conditions, can cause a loss of more than 30% of 
barley yield. The main strategy for disease control is a rational use of resistance genes 
of the host. For this, information about pathogen virulence genes in the region of 
interest is needed. In Latvia, regular monitoring of the B. graminis population was 
started since 1995. In 2008–2009, samples of the pathogen, both in conidia and 
cleistothecia, were collected in South-Eastern part of Latvia (Daugavpils) from 
commercial barley fields (unknown genotypes). In 2009, samples in cleistothecia were 
also collected in the central part of Latvia (Priekuļi) from barley varieties ‘Agra’ and 
‘Rolfi’. Distribution of virulence genes, pathotypes and their complexity were detected. In 
all samples virulence genes Va1, Va3 and Va13 were presented with medium-high 
frequencies, differences between samples were not significant. Frequencies for Va6, 
Va7, Va9, Va12, Vk, Vla were medium-high to high. In 2009, considerable differences 
between samples were detected for the virulence gene Va6: from 67.5% in Daugavpils 
to 93.3% in Priekuļi (sample from ‘Agra’). A high number of pathotypes was detected in 
all samples. The pathotype Va1 Va3 Va13, which was found for the first time in 
Daugavpils in 2002, and was defined as new and dangerous under Latvian conditions 
(Kokina, Rashal, 2004), was presented in both years in Daugavpils, but not in Priekuļi. 
The frequency of the mentioned pathotype was 6–8%, with a tendency to increase in 
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cleistothecia. Not any isolate with virulence to SI1 was detected in Latvia in 2008–2009. 
Mlo resistance is completely effective at the moment: not any isolate which overcome 
Mlo resistance was found in either of the mentioned two parts of Latvia.    
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DNA sequences of genes COI, 28SrDNA and 18SrDNA were studied for Notiophilus 
aquaticus (Linnaeus, 1758) and Notiophilus semenovi Tschitscherine, 1903, actually 
syn. of N. aquaticus. DNA extraction was performed by using the dry material from the 
collection of prof. Barševskis (Daugavpils University, Institute of Systematic Biology). 
Purification of total DNA was made by using of the Qiagen DNeasy Blood & Tissue Kit 
and the Spin-Columns Protocol for purification of total DNA from animal tissues  with 
some modifications. None-destructive DNA extraction method was used as well. For 
DNA quantification, the spectrophotometer NanoDrop 1000 was used. Estimation of 
DNA quality was done by measuring the 260:280 absorbance ratio. Fragments for 
genes COI, 28SrDNS and 18SrDNA were amplified by the Polymerase Chain Reaction 
on Applied Biosystems Verity 96 Well Thermal Cycler, using Applied Biosystems 
AmliTaq Gold® 360 Master Mix and the basic protocol recommended by the 
manufacturers. All amplified products were purified by Macherey Nagel PCR clean up 
kit  and sequenced using an ABI 3730xl capillary sequencer, using BigDye Terminator v 
3.1 chemistry (Applied Biosystems). Not all specimens produced needed DNA 
sequences.  Only in a few samples when none-destructive DNA extraction method was 
applied, amplified products of bar-coding region of COI appropriated ~ 650 bp were 
available. Molecular data were analysed separately and in accordance with 
morphological features. Nucleotide differences in sequences for COI, 28SrDNA and 
18SrDNA were fixed between species. 
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Alfeios River, the greatest in length and flow rate river in Peloponnese, constitutes an 
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important water resource and ecosystem, heavily affected, since ancient times, by 
human activities. Habitat types and their diversity along upper, middle and lower route of 
Alfeios River were elaborated using GIS. The area occupied by each type was 
evaluated and given in diagrams separately for each river sector. The transversal 
succession of the vegetation is also described and schematically drawn. Human 
impacts are also shortly given, in order to highlight these parts of the river, which are 
almost unaffected, as well as those which can recover under the proper management. 
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The department of Valle del Cauca covers an area of about 22140 km2 in the south-
western Colombia and it is one of the most diverse regions of this country. In the 
territory of this department occure 7 main types of ecosystems: Pacific coast, low humid 
forests, dry forests of the river Cauca valley, sub-Andean forests, montane forests, 
paramo and high mountain xerophytic shrubs. This diversity of ecosystems is reflected 
in the richness of species - only in the Pacific region the occurence of over 8000 plant 
species was recorded, although the research of orchid flora of the department of Valle 
del Cauca has been never done. 
The aim of this study was to make a complete characteristic of the orchid flora of the 
department of Valle del Cauca. Except preparing the precise description of each 
species occuring in the study area (including information about its morphology, ecology, 
general distribution and the conservation status), the endemics of the department of 
Valle del Cauca were selected. 
Field works in the department of Valle del Cauca were conducted since August 2009. 
The aim of those expeditions was not only to record the geolocalization data of every 
population found in the field but also to collect information about habitat, ecology and 
potential sources of threatment for those populations. Furthermore, over 4600 dried 
specimens stored in COL, CUVC, K, and VALLE were examined. 
The preliminary checklist of orchid species occuring in the department of Valle del 
Cauca includes 496 species belonging to 112 genera. The best representation of 
species is seen within genus Epidendrum L. (72 species). One species, Arundina 
graminifolia (D.Don) Hochr. is allochtonic (introduced) and the specimen of Vanda 
sanderiana Rchb. f., which was found near Cali, was probably cultivated and no other 
specimen of this Asian species was ever found in the department of Valle del Cauca. 
Thirty species seems to be endemic for the study area - most of them belong to the 
subtribe Pleurothallidinae.  
The highest orchid species diversity is observed in the Western Cordillera, but the data 
from the municipality of Buenaventura are very poor due to the difficult access into this 
region and it is possible that many orchids of low humid forests from this area has not 
been found yet. 
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Galium pumilum agg. (Rubiaceae), an intricate polyploid complex harbouring 2x, 4x, 6x 
and 8x cytotypes, represents a unique example of rapid postglacial speciation in 
Europe. It splits into approximately ten morphologically, cytologically and ecologically 
distinct microspecies distributed in northern half of Europe, including at least four diploid 
and low polyploid (4x) endemics of formerly glaciated areas of southern Scandinavia, 
Great Britain, and Iceland. Using molecular (AFLP, sequencing of low copy nuclear 
genes) and cytological (flow cytometry) methods together with ecological observations 
we aim at identifying major evolutionary mechanisms involved in the rapid emergence of 
these postglacial neoendemics. Specifically, the main goal of our study is to distinguish 
between the Galium diversity originating via (i) independent postglacial immigration from 
different refugia and (ii) rapid postglacial in situ evolution (such as allopatric speciation, 
recurrent polyploidization and/or hybridization). Previous studies advocated a 
hypothesis of several independent immigration ‘waves’ of different Galium pumilum agg. 
lineages into the deglaciated area. In contrast, our preliminary flow cytometric data 
clearly distinguish two monoploid genome size groups of species, both at di- and 
tetraploid level, in (i) formerly glaciated and (ii) unglaciated regions, suggesting possible 
independent evolutionary histories of these major lineages. 
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Based on the assumption that polyploid species are derived from diploid progenitors we 
tested the hypothesis that diploid (older) species fill their eco-climatologically potential 



204 
 

areal more effectively than polyploid (younger) species. To test this hypothesis, we 
compared potential and actual distribution ranges of 20 species from the polyploid 
complex of the genus Leucanthemum Mill. (Compositae, Anthemideae) which occurs on 
the Iberian Peninsula with 20 taxa spanning ploidy levels between 2n = 2x = 18 and 2n 
= 22x = 198. While the modelling of the potential areal was based on the maximum 
entropy method (Maxent), actual distribution ranges were derived from geo-referenced 
herbarium specimens by defining buffer circles around the collection localities to 
account for geographical uncertainties and haphazardness of specimen collecting. 
Buffer circle calculation was based on pair-wise distances among collection sites and 
was adjusted to the median values of all nearest-neighbour distances found in a 
species. As a consequence, buffer circles became specific for each species and 
resulted in realistic species-specific estimates of area sizes occupied by each species. 
By comparison of sizes of actual and eco-climatologically potential areas for each 
species (overlap indices), we observe that diploid taxa are filling their eco-climatological 
niches more exhaustively than polyploid taxa. We interpret this finding to be due to the 
lack of time to fill the potential distribution available for younger polyploids as compared 
to their diploid (older) progenitors. This general trend is significant even despite some 
variation of overlap indices on the diploid level and unexpectedly high overlap index 
values in the widespread hexaploid L. pallens and the dodecaploid L. maximum. 
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Severe climatic changes have played a key role on the evolutionary and 
biogeographical history of many terrestrial animals. Specifically, climatic oscillations 
between significantly wetter and drier conditions have produced repeated changes in 
habitat and periodic modifications of major biota in the Mediterranean region, imposing 
new selective pressures and/or geographical isolation, leading to genetic diversification, 
adaptation and ultimately speciation. Due to their limited dispersal capacities and 
temperature dependence, fossorial reptiles are sensitive indicators of palaeogeographic 
and palaeoclimatic events. Of the two major snake divisions (Alethinophidia and 
Scolecophidia), scolecophidians are the most poorly known in terms of species’ 
diversity, phylogeny, biogeography and ecology. They include approximately 400 
species, which, due to their fossorial living, present extreme morphological uniformity 
and include cryptic genetic varieties revealed by DNA studies. In this study we 
investigate the phylogeny and biogeography of the Greek Blindsnake, Typhlops 
vermicularis, the only European scolecophidian representative, using specimens from 
most of its geographic distribution. Partial DNA sequences were PCR-amplified and the 
Maximum Likelihood and Bayesian Inference methods of phylogenetic analysis were 
used. We estimated divergence times of major lineages, using the program Beast, 
employing evolutionary rates from other studies of ectotherms, including typhlopids. Our 
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results reveal a hidden genetic diversity within T. vermicularis. It seems that several 
vicariant events may have occurred, diminishing formerly larger geographic 
distributions, and isolating populations in several areas, acting as biodiversity pockets. 
According to our time estimations, this distributional disruption and the following 
allopatric fragmentation possibly resulted from worldwide major climatic changes and 
sudden aridification events that occurred during the Neogene. 
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The Cactaceae are one of the major component of the New World's flora and one of the 
most popular plant families in horticulture. Still, tribes, genera and also species have 
always been difficult to define due to morphological plasticity and frequent convergent 
evolution. Molecular phylogenetic studies so far resulted in largely unresolved trees, so 
relationships within Cactaceae  are still insufficiently understood.  
This study focuses on the epiphytic tribe Rhipsalideae. We present a phylogenetic study 
including 51 of the 52 accepted species, and 11 of 13 of the infraspecific taxa. Six 
plastid regions were sequenced, comprising two group II introns (trnK, rpl16), three 
intergenic spacers (rps3-rpl16, psbA-trnH, trnQ-rps16) and matK, totaling c. 4200 
nucleotides per sample. These regions were evaluated for their phylogenetic signal and 
for their success of recognition of beforehand defined operational taxonomic units 
(OTUs).  
A well resolved and supported species-level tree could be inferred. The Rhipsalideae 
are monophyletic and contain five major clades that correspond to the genera Rhipsalis, 
Lepismium, Schlumbergera, Hatiora subg. Hatiora and Hatiora subg. Rhipsalidopsis 
p.p. The rpl16 and trnK introns yielded the best phylogenetic signal and rpl16 and matK 
the best OTU identification potential. The psbA-trnH and trnQ-rps16 spacer were less 
effective in both cases. About 1600 nt successfully identified 90% of the OTUs and the 
highest identifications rate of 97% was found using c. 2500 nt; the combination of all 
markers with c. 4200 nt still could not separate two OTUs. 
We conclude that the phylogenetic performance of a marker is not determined by pure 
sequence variability. Furthermore, species discrimination power does not necessarily 
correlate with phylogenetic utility. 
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The study was focused on relationship among Tortula muralis complex and related taxa. 
Based on previous observation, the complex was defined to include T. muralis Hedw. 
subsp. muralis var. muralis, T. muralis subsp. muralis var. aestiva Brid. ex Hedw., T. 
muralis subsp. obtusifolia (Schwägr.) Culm. and T. lingulata Lindb. Among those taxa, 
only T. lingulata was considered to be a well-defined species, differing in several 
morphological characters and its strictly diploid ploidy level. Other taxa of the complex 
were connected by clinal variation, although some of the diagnostic characters were 
found to be genetically based, and those taxa also showed a different pattern of ploidy 
variation and somewhat different habitat preferences as well. Particularly hybridization 
and existence of cryptic taxa were considered as possible sources of taxonomic 
difficulties. Although recent studies have revealed numerous cases of cryptospeciation, 
hybridization has been rather rarely proven in taxonomically critical groups of 
bryophytes. 

To test the hypotheses on cryptospeciation and hybridization in T. muralis 
complex, we used sequencing of ITS region. The analysis involved taxa of T. muralis 
complex, together with other taxa supposed to be closely related. Reconstrucion of ITS 
phylogeny showed that monophyletic clade of T. muralis complex includes both varieties 
of T. muralis subsp. muralis, T. muralis subsp. obtusifolia, T. lingulata and also T. 
israelis. Although paralogs were observed to be common in the taxa analysed, outgroup 
taxa to T. muralis complex were found to be relatively distinct. Among taxa of T. muralis 
complex, only T. lingulata formed a monophyletic clade free of paralogs. T. israelis was 
found to be biphyletic, and its status deserves further study. In other infraspecific taxa of 
T. muralis, several clades were apparent, making traditional taxa polyphyletic. However, 
some of the individual samples shared paralogs from different clades, which can be 
likely attributed to hybridization. The ITS data thus rather rejected existence of cryptic 
taxa within Tortula muralis and supported the hypothesis that hybridization causes 
pattern of morphological intergradiation. 
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Sperm gigantism is a very rare phenomenon in insects, only known from a small 
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number of widely scattered taxa such as some Notonectidae (Heteroptera), Ptiliidae 
(Coleoptera), Mantispidae (Neuroptera) and Cecidomyiidae (Diptera). The world record 
for insect spermatozoon length is held by a member of the Drosophilidae (Diptera) at 
about 58000 microns. 
An additional case of sperm gigantism has been reported from the diopsid genus 
Diasemopsis. Detailed investigation of the spermatozoa of D. comoroensis revealed 
that they are peculiar in more than one respect. Besides being more than ten times 
longer than the spermatozoa of other diopsid genera, they also show a remarkable 
morphological differentiation into four distinct regions: a straight and narrow head region 
followed by three tail regions with increasing coiling capacities. The corkscrew-shaped 
end portion is particularly wide due to highly enlarged mitochondrial derivatives.  
The spermatozoa of D. comoroensis can be found in two different forms. In the free 
swimming form the tail forms a more or less elongate spiral. In the condensed form the 
coils of tail section 2 are packed extremely tight to form a cone shaped cylinder which 
tapers towards the corkscrew end portion, while the elongate first tail section with the 
straight, narrow head protrudes from the other end.  
The spiral shaped giant spermatozoa of D. comoroensis seem perfectly adapted to fit 
tail first into the tubular chambers of the ventral sperm receptacle of the female. The 
adaptive value of the peculiar morphology of both, spermatozoa and ventral receptacle, 
is discussed. 
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Diopsidae have become a model organism for studying various aspects of sexual 
selection. Coevolution of spermatozoa and female genitalia is known to occur in this 
family. We present evidence for another kind of male-female coevolution, namely that of 
male external and female internal genitalia. 
We find that in females of some Teleopsis species a long common duct leads up to the 
paired spermathecal ducts which bear the spermathecae. Males of these species have 
a long genital process. The female common duct length is closely correlated with the 
male genital process length across species, while the spermathecal duct length show 
no such correlation.  
The male process has to pass the length of the common duct to enter the spermathecal 
duct openings. An increase in common duct length therefore requires a corresponding 
elongation of the male genital process to ensure insemination. 
The finding of coevolution of the involved male and female structures allows further 
speculation with respect to an ongoing male-female "arms race" and/or cryptic female 
choice, current hot topics of evolutionary biology. 
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Methana peninsula is located in the northeastern part of the Peloponnese, Greece. It 
consists mainly of volcanic rocks, as it is part of the South Aegean Volcanic Arc and was 
created 0.9 mdya. Twenty habitat types, including 622 plant taxa and 37 endemic taxa 
were identified on the peninsula. The generalized model of ecological succession in 
newly created volcanic areas was tested. The vegetation map, created with ArcGIS 9.2, 
is presented. Human activities are described and evaluated according to Natura 2000 
system. 
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The evolution of polyploidy is an interesting topic in plant systematics. However, there 
are still few detailed quantitative studies of diploid–related polyploid interactions. We 
used C. phrygia from the section Jacea as a model. It is an insect-pollinated nearly self-
incompatible herb of montane meadows. Diploid and tetraploid cytotypes and their 
contact zone with mixed populations are known. Crossing experiments revealed 
hybridization among the cytotypes and occurrence of unreduced gametes in low 
frequencies. Theoretically, similar frequencies of hybridization / formation of new 
polyploids should be found in the natural populations. In contrast, extensive flow 
cytometric screening of seeds indicated that both are nearly absent from natural 
populations. Similarly, the hybrids were virtually absent after experimental pollinations 
with mixtures of pollen. Mixed pollination thus seems to be efficient mechanism allowing 
the reproductive isolation of the coexisting cytotypes. We also observed increased 
frequency of autogamy in inter-cytotype crosses (‘mentor effect’), which further 
strengthens the isolation and can maintain reproduction of new polyploids when they 
are in minority. However, both mechanisms are underrepresented in theoretical models. 
Exceptional individuals producing polyploid progeny via unreduced eggs were found. 
Our results highlight evolutionary importance of such singular individuals, since they 
allow breaking the strong reproductive barrier among the cytotypes and formation of 
new polyploid individuals, even though the average rate of polyploid formation is 
negligible. In addition, our study contributed to a revision of taxonomic treatment of C. 
phrygia that has been controversial for a long time. Multivariate morphometric analysis 
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demonstrated considerable morphological differentiation of the cytotypes. Integration of 
all data (morphology, geographic distribution, reproductive biology) supports treating the 
cytotypes as autonomous subspecies. 
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The main aim of our project is the elaboration of a global action plan for the 
conservation of all Zelkova species: collecting biological knowledge, assessing its 
conservation status and proposing concrete recovery and/or reintroduction measures. 
However, the project will include also taxonomic revision of the genus, its molecular 
phylogeny and phylogeography as well as the genetic comparison of wild and cultivated 
material in order to determine the extent to which intra-specific genetic diversity is 
represented by specimens in ex situ collections. It is a joint project of the Botanic 
Garden of Fribourg (Switzerland) and the Botanic Gardens Conservation International 
(UK). Additionally, numerous partner institutes and botanic gardens from Azerbaijan, 
Georgia, Germany, Italy, Poland and Turkey will actively participate in the realization of 
this multidisciplinary project.  
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The genus Dyckia (Pitcairnioideae, Bromeliaceae) consists of about 140 xerophytic and 
often epilithic species that are distributed in azonal habitats of Neotropic savannas and 
the Atlantic forests of Brazil and adjacent countries. As compared with other, closely 
related genera Dyckia shows an enormous species richness (Encholirium: 23, 
Deuterocohnia: 18, Fosterella: 31 species). 
Up till now only few Dyckia species have been included in molecular systematic 
investigations. Consequently, very little is known yet about infrageneric relationships 
and the biogeographic events that generated the present-day distribution patterns. Not 
even the relationships between Dyckia and its putative sister genus Encholirium have 
been unambiguously resolved. 
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Here we present a phylogeny of Dyckia and related genera, based on five chloroplast 
DNA loci and the nuclear gene phytochrome C. Sequence variation within Dyckia turned 
out to be extremely low, as was also reflected in the low resolution of the trees. 
Nevertheless, several major clades could be identified that roughly correspond to the 
geographic origin of the samples. Whereas Dyckia seems to be monophyletic, the 
status of Encholirium remains unclear due to limited sampling. 
The dated chloroplast phylogeny provides evidence that the majority of the genus 
experienced a very recent radiation, except for two early branching lineages. These 
were collected in eastern Brazil, in the area of co-distribution with Encholirium. The 
current data are compatible with the hypothesis that the ancestors of Dyckia and 
Encholirium have lived in eastern Brazil for quite some time before one lineage became 
capable of spreading into the today-distribution area of Dyckia. Identifying possible 
adaptations associated with that spread and the rapid diversification that followed could 
provide a model for radiations in eastern South America in general. 
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Species-level phylogenies based on chloroplast DNA sequence data often suffer from 
low resolution. This is especially true for young, species-rich and genetically invariant 
genera or plant groups, where even costly multilocus analyses may not be sufficient to 
achieve a well-resolved tree. In such cases one may contemplate about exploiting 
additional data sets, for example the information offered by fast-evolving sequences like 
chloroplast simple sequence repeats (cpSSRs). CpSSRs are commonly found in the 
plastome and usually consist of short runs of a variable number of adenosine or 
thymidine residues. 
In this study we tested whether cpSSRs could improve the resolution of existing 
phylogenies of the genus Dyckia and other members of the subfamily Pitcairnioideae of 
Bromeliaceae. For that we mapped the sequence variation observed at several cpSSR 
loci of different length (up to 20 bp) and composition onto a cpDNA tree that was based 
on “normal” indels and base substitutions. 
For most of the cpSSRs, size variation was observed between and within species, 
sometimes even among closely related accessions of the same species. Comparing the 
length distribution of the cpSSRs with a cpDNA phylogeny derived from substitutions 
revealed an enormous extent of homoplasy especially of the long cpSSRs, suggesting 
that the rate of losing or gaining nucleotides within the repeats is extraordinarily high. 
Numbers of A or T residues within a cpSSR appear to be distributed around a mean 
value that does not represent the ancestral state. A comparison among closely related 
genera provides some insight on how cpSSRs arise and vanish during the evolution of 
the chloroplast genome.  
In conclusion, the cpSSRs investigated in the present study do not carry any 
phylogenetic information, and we recommend that cpSSRs should be excluded from 
chloroplast sequence datasets of even closely related species in Bromeliaceae. 
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Nevertheless, especially the long and highly variable cpSSRs may serve as extremely 
sensitive (and inexpensive) tools for monitoring processes at the populational level. 
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The nearly 10,000 described species of apoid wasps (Sphecidae sensu lato) form a 
morphologically heterogeneous taxon of aculeate Hymenoptera and constitute the 
largest group of solitary wasps. Of special interest are their diverse reproductive 
strategies, which also include brood parasitism and pseudoparasitoidism. As a primarily 
sensory structure, the antenna plays an essential role during reproductive activities. It is 
covered with numerous sensory organs, or sensilla, which function as chemo-, 
mechano-, thermo-, and hygroreceptors. The cuticular apparatuses of antennal sensilla 
form complex structures, whose form and shape are used as criteria for their 
morphological classification. However, the homology of sensilla across Aculeata is still 
problematic, and a consistent classification does not exist yet. The presence or absence 
of specific sensilla types, their density, distribution, and their particular morphology vary 
between higher taxa, species and even between sexes, and are potentially important as 
characters for phylogenetic analyses. But since the antenna and antennal sensilla 
presumably evolved in close association with their specific biological function, their 
development cannot be understood in a phylogenetic context only. The major aim of the 
current project is the comparative morphological examination of the antenna and 
antennal sensilla in aculeates, with special emphasis on apoid wasps. Based on 
existing phylogenetic hypotheses of apoid wasps relationships, characters of the 
antenna and antennal sensilla are tested for phylogenetic and adaptive significance. 
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Numerous efforts are being made to store descriptive morphological data in databases. 
However, these efforts are often hampered by the tremendous complexity of the subject. 
Many projects are therefore abandoned prematurely because funding expires.  
An improved solution for morphological data would support mapping complex data and 
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make them as easily accessible to the human mind as possible, as well as enabling 
cooperation of people who possibly live and work far apart.  
Topic maps, an ISO-standardized semantic technology, might meet these requirements. 
They are networks of topics connected by multiple and flexibly assignable associations. 
Topic maps holding corresponding topics can be fused. Hypothetically, it would be 
possible to construct a topic map containing data about all life on earth.  
Topic maps can be generated from common structured data sources such as spread 
sheet data or databases.  
MyxoMap, a topic map on the morphology of myxogastrids, is used to demonstrate the 
advantages of the topic maps approach. It can be used as a synoptic key for 
determination of species. Furthermore, the associative structure enables a multiplicity of 
views promising new ways of data analysis. 
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Myxogastrids are giant multinuclear amoebae. Plasmodia of some species can grow to 
several decimeters in diameter.  The group is known by several different names, such 
as „slime moulds“ or „myxomycetes“. They are closely related, but distinct from 
dictyostelids, which share the name „slime moulds“ and are regularly referred to as 
„social amebae“. Protostelids, showing minute plasmodia and only one or few spores 
per fruiting body, are a third group of “slime moulds”. Protostelids are scattered within 
Amoebozoa (Fiore-Donno et al 2010).     
Traditionally, myxogastrids are grouped into the orders Trichiales, Physarales, 
Stemonitales, Liceales and Ceratiomyxales.  
Ceratiomyxa might be a group basal to core myxogastrids (Fiore-Donno et al 2010).   
Trichiales are corroborated by molecular phylogenetics using the elongation factor 1� 
(EF1A) gene. Most of them show conspicous red or yellow coulours generated by 
bisindolmaleimide pigments, which might be specific for the group. Tubifera ferruginosa, 
so far assigned to Liceales, now appears within Trichiales. Other examples of Liceales 
are spread at the base of the tree.  
Trichiales are divergent in ribosomal large subunit (LSU) sequences. These sequences 
are difficult to align to those of the other orders.  
Stemonitales and Physarales are currently unsupported by EF1A as well as LSU 
phylogeny. They split up into Physarum and Fuligo, Diderma and Lepidoderma, 
Didymium and Mucilago, nivicolous Lamproderma species and several presently 
unlinked Stemonitis and Stemonitopsis species. Apart from being corroborated by 
molecular phylogeny, all of the coherent groups share common morphological features.  
The present definition of Stemonitales is based upon details of fruiting body 
development. Presumably, former observations were partially inaccurate. Comparative 
analysis of mature myxogastrid stalk structure suggests there might be more 
developmental mechanisms than distinguished today. 
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The EU-widely protected Gentianella bohemica is endemic to the Bohemian Massif 
extending over the border triangle of Austria, the Czech Republic, and Germany. 
Populations are restricted to extensively used grasslands. Given the decline of such 
grasslands during the last decades, the remaining populations of G. bohemica are 
considered as at least critically endangered. Besides the conservation issue, this 
gentian is of interest due to its seasonal differentiation with two phenologically non-
overlapping groups flowering end of June and middle of September. However, the early-
flowering populations are currently only known from our study area, the Lower Austrian 
Waldviertel. 
Here, we report first results of our analyses asking for breeding system, pollination, and 
genetic constitution differences to elucidate the origin, taxonomic and conservation 
status of the two seasonal cohorts within G. bohemica. Field observations on its 
reproduction indicated low rates of pollinator visits in the June flowering populations. 
Bagging experiments (80 June and 135 September flowers) showed differential 
reproductive fitness based on the various treatments. According to molecular (AFLP) 
data of 290 individuals representing 15 populations, the four early-flowering populations 
form a discrete lineage; thus, supporting the idea of a taxonomically independent entity. 
However, genetic differentiation of the early-flowering group from late-flowering 
populations was similar to the genetic structuring among regional groups of late-
flowering populations (AMOVA with 5 groups [incl. one early-flowering group]: 17.4%). 
Nevertheless, where both seasonal cohorts co-occur, the among-population variation 
was mainly due to the among-cohort component (hierarchical AMOVA). Genetic 
diversity values of the AFLP markers indicated some differences among populations; 
although representing varying population sizes early-flowering populations seemed to 
be generally characterised by lower values (e.g. Nei’s gene diversity), reflecting the 
independent conservation significance of the early-flowering lineage of G. bohemica. 

 
 

Software Bazaar S33 
 

Mobile data recording tools for nature inventories 
 
Kroupa, A.S.1; Hoffmann, A.1; Monje, J.C.2 & Häuser, C.L.1 
 
1Museum für Naturkunde – Leibniz Institute for Research on Evolution and Biodiversity, 
Invalidenstr. 43, 10115 Berlin, Germany 
christoph.haeuser@mfn-berlin.de 
2Staatliches Museum für Naturkunde, Rosenstein 1, 70191 Stuttgart, Germany 
 
A new application for mobile recording is presented here as an example for more 
efficient electronic data capture in the field, developed within the EC-funded EDIT 
network in the framework of an ATBI+M project. The general approach is to record geo-
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referenced individual species occurrence data using customized forms within a GIS-
enabled environment. The system uses handheld computers and is based on Windows 
Mobile as operating system, and ESRI ArcPad software. 
Species names can be selected from a taxonomic authority file provided in dBASE-
format. Such files can be easily created and exchanged allowing individual researchers 
to use regionalized or otherwise customized species lists. Fields and field formats 
correspond to ABCD standards so that localities, events, and species data recorded in 
the field can be directly exported into a central database, as well as to GBIF-linked web-
based applications for individual ATBI sites. The system offers further possibilities for 
customization for specific taxa or geographic areas, and should be applicable and 
useful for other project environments relying on field based data capture. 
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The initial step of any molecular phylogenetic analysis is the selection of an appropriate 
set of phylogenetic markers that qualify to provide sufficient resolution and support. 
Currently, this most critical decision is generally based upon case studies, existing data 
sets, personal experience, and of course depends on the group of organisms studied 
and the taxonomic level. In order to improve the selection procedure, a qualitative 
measure beyond a simple comparison of bootstrap values may serve as guidance in the 
selection process, maximizing efficiency by minimizing wet lab efforts, computational 
time and sequencing costs. As the sequenced markers usually differ in sequence 
length, number of aligned positions, and in how staggered alignments are, we employ a 
randomly repeated resampling of equal numbers of aligned nucleotides in order to 
evaluate the phylogenetic structure per sequenced nucleotide (Rc).  
In our case study, a couple of prevalent plastid markers were selected and their 
performances tested among basal eudicots. We included three genes (matK, rbcL and 
atpB), four intergenic spacers (IGS, atpB-rbcL, petB-D, rps3-rpl16 and trnL-F) three 
group II introns (petD, rpl16, trnK), and the sole plastid group I intron (trnL),. 
We found that Rc is highest in the non-coding regions. Genes were clearly 
outperformed with the exception of the fast evolving gene matK that performed similar 
to the trnK intron or the trnL-F spacer, both ranked at the top of the spectrum. The 
further descending ranking order was rpl16 G2, trnL G1, and petD G2, followed by the 
spacers petB-D and rps3-rpl16, and finally the genes atpB and rbcL.  
The high performance of non-coding regions even at deeper levels, such as the 
backbone phylogeny of eudicots, might be partly attributed to the neutrality of molecular 
evolution in these markers and/or the differential contribution of secondary structure 
elements at varying node depths. 
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Historical processes of divergence, population change, persistence in refugia, and 
migrations all leave their footprints in the genealogies of DNA sequences, making them 
traceable. The climatic changes during the glacial-interglacial cycles of the Pleistocene 
epoch have caused repeated range shifts in most European taxa. Due to the limitation 
of suitable habitat during glacial maxima, temperate species must have endured such 
periods in geographically restricted refugial areas. At the end of the Last Glacial 
Maximum, some refugial populations with divergent genomes remained restricted to 
their former glacial refugia, whereas others expanded. A traditional explanation 
advocates a crucial role of Mediterranean refugia and south-to-north oriented 
postglacial recolonization routes. The competing hypothesis points out the role of 
Mediterranean refugia as sites of endemism and the importance of refugia in central 
and eastern Europe in the recolonization process. We reviewed the process and pattern 
in non-volant small mammal in the Balkan Peninsula as revealed by recent 
phylogeographic studies utilizing molecular markers. Because of their restricted 
dispersal and narrow habitat requirements, small mammals provide a suitable group in 
assessing the legacy of the glacial-interglacial dynamics in the Balkan Peninsula which 
is believed to be one of the major glacial refugium in Europe. Various species show very 
different pasterns which most probably reflect a wide diversity in biogeographical 
processes operating over the peninsula. The Balkans harbour endemic phylogeographic 
lineages for various ecological groups, therefore suggesting considerable habitat 
heterogeneity throughout the last two million years of glacial-interglacial dynamics. The 
impact of the intermittent land bridge on the Bosporous and Marmara straits was not 
uniform and there is convincing evidence available on uni- and bidirectional migrations 
between the Balkans and Anatolia. In general the Balkan, and particularly so the 
Anatolian small mammals remain little studied when compared to the remaining major 
glacial refugia. 
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Intraspecific variation in genome size is an exciting but controversial topic of 
contemporary genome size research. Most early reports were later disproved using the 
best practice methodology and only few reliable examples are known recently. One 
such species is Taraxacum stenocephalum Boiss. et Kotschy (Asteraceae), a sexual 
tetraploid (2n = 4x = 32) from the Caucasus, which shows a remarkable intra- and inter-
population variation. Using propidium iodide flow cytometry, up to 23 % differences in 
absolute genome size were revealed. 
The incidence of large and genuine intraspecific variation has stimulated our 
investigation into the dynamics of genome size variation (i.e., how the variation is 
transmitted between generations). Reciprocal crosses were made between parental 
plants with different genome sizes (15 categories in total), and C-values were estimated 
in 557 offspring seedlings. We observed a positive relationship between the genome 
size of offspring and their parents. However, genome size in offspring was quite 
variable, and values beyond the range of parental genome sizes were found. Our 
results show a high dynamics of the intraspecific variation in genome size. Once the 
variation is generated, it is maintained and further refined by different cytogenetic 
processes such as size variations in homologous chromosomes and their random 
distribution into gametes. 
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We used simulated data to investigate properties of Maximum Likelihood tree estimation 
adressing different kinds of long branch attraction (LBAI – LBAIII). The simulated data 
were generated under a large spectrum of different conditions, including  a wide 
variation of internal and terminal branch lengths, different alignment lengths, and 
absence or presence of invariant site-, and among site rate variation estimates. Data 
were simulated and analysed with the Jukes Cantor model for asymetric and symetric 
10 taxon trees. We compared the ability of Maximum Likelihood to reconstruct the 
correct topology under given parameter and data setups. Although Maximum Likelihood 
was consistent for a broad range of terminal branch length combinations in the 
presence of a  gamma rate and invariant estimate, Maximum Likelihood was 
inconsistent when the branch length proportion of terminal and internal branches 
reached a specific threshold. The degree of which Maximum likelihood is misleading 
depends strongly on the given parameter- , and data setup. Inconsistencies due to long 
branch attraction of class I and II (LBAI/II)  were more frequent under a broad range of 
setups than effects of LBAIII. We also tested a new algorithm for a posterior detection of 
potentially long branch attraction including likelihood ratio and chi square tests. In a next 
step we want to use the results of our simulations and the new algorithm to develop a 
software which is also able to detect long branch attraction a posteriori to tree 
reconstruction in real data. 
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As a result of floristic investigation of the Kaş Plateau and its surroundings within Mersin 
city borders carried out between 2006 and 2008, 470 taxa belonging to 73 families and 
279 genera were recorded. The number of endemic taxa within the study area is 62 
(13.2%). Within the endemic flora, the largest families are Labiatae (13), Leguminosae 
(8), Scrophulariaceae (8) and Compositae (6) in terms of the number of species and 
subspecies included. Genus represented by the highest number of endemic taxa is 
Astragalus (13). The distribution of phytogeographic elements of the endemic flora is 
56.45 % for Mediterranean, 29.03 % for Irano-Turanian and 14.52 % for others 
(widespread or unknown). In addition, for all the endemic taxa, IUCN (2001) threatened 
category was defined. As a result of this, three endemic species are in Endangered 
(EN) category, while thirteen endemic plants are concidered to be vulnerable (VU).  
 
Keywords: Flora, Kaş Plateau, Anamur, Mersin, Turkey 
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Among vertebrates, caecilian amphibians are still one of the least-explored group 
although having extremely variable life histories including different modes of parity, 
parental care and striking anatomical novelties. Exceptional among amphibians all 
species practice internal fertilisation with the aid of a true copulatory organ, the everted 
male cloaca. Previous morphological studies mostly concentrated on the male cloaca, 
an elongated tube divided into two distinct chambers, revealing a complex morphology 
of the broadly built caudal phallodeum often including paired blind sacs and being 
equipped with tuberosities or crests on its inner longitudinal ridges therefore displaying 
a high diversity among species. When everted the phallodeum resembles the outer 
surface of the phallus bearing characteristic species or lineage-specific morphologies 
creating an extraordinary variation in shape, which could aid as a potential tool for 
caecilian systematic and comparison with the shorter, non-eversible female cloaca. 
However, the exact position and function of the male intromittent organ during 
copulation and the presence of corresponding female genital structures remains 
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unclear. Here we present an evolutionary comparative study on general and functional 
morphology aspects of the caecilian cloaca. Using conventional histology and 
dissections combined with recent high end techniques such as soft tissue SRµCT-scans 
we explore both adult male and female cloacal anatomy of several species representing 
different clades and reproductive modes. Finally, our morphological results are analysed 
within an evolutionary framework, i.e. to check for gains and losses of specific genital 
morphologies and how these are linked to sexual selection or to a specific reproductive 
mode in caecilians.  
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DNA and protein sequence analysis has become essential for reconstructing the 
evolutionary histories of species, estimating the rates of evolutionary change, and 
inferring the nature and extent of selective forces shaping the evolution of species. We 
have developed the Molecular Evolutionary Genetics Analysis (MEGA) software for this 
purpose. MEGA is a user friendly, end-to-end solution that implements a large collection 
of fast computational algorithms and useful statistical methods under the principles of 
Maximum Likelihood, Maximum Parsimony, and Minimum Evolution. It contains facilities 
for mining online databases, building sequence alignments (automated and manual), 
inferring evolutionary trees, estimating distances and diversity, inferring ancestral 
sequences, and testing for selection. MEGA also provides facilities to select the most 
appropriate substitution model from among an array of models describing the pattern of 
nucleotide and amino acid substitutions and incorporating the variability of evolutionary 
rate in alignment positions and among lineages. Many other features make MEGA 
unique. For example, it includes a real-time caption expert engine, which produces 
natural language descriptions of analyses conducted, and has many interactive input 
data and output result explorers. A greatly expanded version of MEGA for use on 
Windows and Mac OSX platforms is now available free of charge 
(www.megasoftware.net). 
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Background and aims 
Spergularia echinosperma represents a taxon endemic to Central Europe. It is 
morphologically very similar to a common weedy species S. rubra. The morphological 
delimitation of the two species has been problematic, but they can be distinguished on 
the basis of ploidy level, with S. echinosperma being diploid (2n = 18) and S. rubra 
tetraploid (2n = 36). Nevertheless, the species boundaries have been obscured by 
presence of intermediate morphotypes, sometimes interpreted as results of interspecific 
hybridization and formally described as S. ×kurkae (2n = 36). The origin of this taxon 
and its relationships to S. echinosperma and S. rubra, however, still remain unclear. In 
the present study we performed flow cytometric and morphometric analyses of S. 
echinosperma and S. rubra populations in order to clarify the taxonomic structure of this 
group. 
Methods 
Ploidy levels and nuclear DNA contents of 515 individuals from 27 populations of S. 
echinosperma and S. rubra in the Czech Republic were determined with the aid of flow 
cytometry. The plants were subsequently examined by a morphometric analysis based 
on 20 morphological characters, and the data were evaluated using multivariate 
statistics (PCA, LDA, classification trees). 
Results and conclusions 
Within the populations tentatively determined as S. echinosperma, both diploids and 
tetraploids were found, while all analyzed plants of S. rubra were uniformly tetraploid. 
Morphometric analyses determined several characters well discriminating between the 
species, particularly stipule shape, and seed dimensions and color. They also 
demonstrated intermediate character of the S. echinosperma tetraploids between the 
diploids and S. rubra, indicating possible hybrid origin. The hybrid origin of tetraploid S. 
echinosperma, probably via union of unreduced gametes of diploid S. echinosperma 
and normal gametes of S. rubra, was also advocated by comparisons of the DNA 
contents. This taxon may be identifiable with S.×kurkae. 
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AlgaTerra has been established as a German BMBF-funded five partner project on 
micro algae in 2001. The information system and database is maintained by the BGBM 
Berlin-Dahlem covering a broad range of algal data. The database AlgaTerra 
(www.algaterra.org) provides names, nomenclatural types (>7,600) and factual 
information (>5,700), such as image data, movies, occurrence data, specimen data, 
living collection data, morphological data, and molecular data.  
Currently more than 85% of type information related to algal taxa classified as 
Bacillariophyta within the GBIF network (Global Biodiversity Information Facility; 
data.gbif.org) is delivered by AlgaTerra.  
AlgaTerra is connected to GBIF via BioCASe Provider Software (Biological Collection 
Access Service) using up to 83 ABCD elements (Access to Biological Collection Data; 
wiki.tdwg.org/ABCD). AlgaTerra is an example for mutualism between a single 
specialized database and the GBIF network. Data, currently not relevant for GBIF are 
shown exclusively in AlgaTerra, whereas occurrence data from the AlgaTerra database 
can be shown better in portals of the GBIF network (Locus typicus as map, as image). 
In the last years AlgaTerra was one of the test databases to optimize the SYNTHESYS 
annotation system, whereas GBIF services have been used for data quality control.  
Furthermore AlgaTerra serves as a data provider for the DNA bank of the Botanic 
Garden and Botanic Museum Berlin-Dahlem within the DNA Bank Network 
(www.dnabank-network.org). 
AlgaTerra will focus on checked quality controlled and referenced algal primary 
biodiversity data that can not be generated automatically by extraction from data 
sources and materials already published on the Internet. 
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GBIF-D in its 10th year: 
Data mobilization and the development of taxonomic web services 
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Luise-Str. 6-8, 14195 Berlin, Germany  
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The Global Biodiversity Information Facility (GBIF) is a major global initiative of 55 
nations and 46 international organizations that gives online access to more than 216 
million records from natural history collections, observational databases, and living 
collections all over the world, while promoting a free and open data sharing policy. 
GBIF-D (www.gbif.de) as the German representative of GBIF organizes a German 
nodes system of eight interest groups of different systematic disciplines and also 
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coordinates German IT developments in the field of biodiversity informatics. Currently, 
7.36 million biodiversity primary records are delivered by German data providers and 
the list of providers and datasets, respectively, is constantly being expanded. 
Traditionally, GBIF-D focuses on quality controlled natural history object data and 
related multimedia objects using the BioCASe data provider technology (Biological 
Collection Access Services). With respect to multimedia objects, GBIF-D will speed up 
the digitization of herbarium sheets and other natural history objects as well as 
preparations of microscopic organisms by deploying innovative hardware and improved 
workflows. In addition, services for improved publication of multimedia data as well as 
metadata will be implemented. 
Besides a recent higher involvement of taxon specific groups of lower representation in 
GBIF (such as algae and protists), taxon unspecific networks and communities that are 
using GBIF data and BioCASe technology are becoming more and more important in 
the national and international context (DNA Bank Network, Edaphon, Paleontology). All 
these new developments further increase the worldwide significance of GBIF and GBIF-
D as one of the main information facilities for worldwide biodiversity data. 
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The pleon of Syncarida (Crustacea: Malacostraca)  
and its phylogenetic implications 

 
Kutschera, V.; Haug, C.; Haug, J.T.; Maas, A. & Waloszek, D. 
 
Biosystematic Documentation, University of Ulm, Helmholtzstr. 20, 89081 Ulm, 
Germany 
verena.kutschera@uni-ulm.de 
 
The taxon Malacostraca comprises many commonly known Crustacea, such as 
lobsters, crabs, and woodlice. All Malacostraca exhibit a strict tagmosis with head and 
trunk, the trunk being further subdivided into two subunits usually referred to as thorax 
and pleon. This conserved tagmosis supports the monophyly of Malacostraca, but their 
in-group relationships have remained equivocal. Phylogenetic analyses based on 
morphological data of e.g. mouthparts, thoracic limbs, or the nervous system conflict 
with results of molecular-based analyses, which have increasingly been accomplished 
since a number of years. Opposed to the latter, we lay the focus on morphological 
studies of the pleon, which was hardly considered for phylogenetic purposes within 
Malacostraca. The pleon consists of six body segments (seven in Phyllocarida), the 
pleomeres, and the tail end, termed telson. All six pleomeres carry a pair of 
appendages, the pleopods. The telson bears the anus ventroterminally and a pair of 
furcal rami, which may modify or get lost in malacostracan in-group taxa. This 
composition, present in nearly all malacostracan species, guarantees a set of 
comparable characters. 
We present morphological data of the pleon of two species of Syncarida, Anaspides 
tasmaniae and Allobathynella sp., which are representatives of the two sub-taxa 
Anaspidacea and Bathynellacea. Since the Syncarida lacks convincing 
autapomorphies, we also aim at testing whether the pleon provides any data for 
supporting the monophyly of the Syncarida. 
A. tasmaniae lives in cool mountain streams and creeks on Tasmania and can grow up 
to lengths of 5 cm. Its pleon corresponds to the description above, apart from the 
(lacking) furcal rami. The external morphology was obtained by scanning electron 
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microscopy (SEM), fluorescence microscopy, and white-light microscopy; a computer 
tomography scan of a dried specimen aided in the 3D reconstruction of the internal 
anatomy. 
Bathynellaceans live interstitially all over the world and grow up to lengths of only 6 mm. 
Their sixth pleomere is fused to the telson, which bears plesiomorphically furcal rami. 
The external morphology was documented by SEM, fluorescence microscopy, and 
white-light microscopy. Allobathynella sp. was semi-thin sectioned, again aiming at a 
reconstruction of the anatomy. 
The resulting examinations focus on a comparison of the two species. We also present 
some phylogenetic implications for Syncarida, which can be deduced from these data. 
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The Pleon of Squillidae (Crustacea: Malacostraca: Stomatopoda) 
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Extant Stomatopoda are some of the most beautiful crustaceans due to their often 
colourful appearance. They colours vary, e.g., from dark green to bright orange and 
dark red, yellow and blue may also be included. Additionally prominent patterns are 
often present all over the body. Stomatopod crustaceans have become very well-known 
because of their impressive raptorial apparatus. Their second thoracic limb is modified 
into a huge raptorial appendage, distantly reminding of a praying mantis. This is why 
Stomatopoda are also called mantis shrimps. 
Phylogenetically Stomatopoda belong to the Malacostraca as an in-group of the 
Hoplocarida (= Stomatopoda + the exclusively fossil Aeschronectida), the possible sister 
group to the Caridoida (including known crustaceans such as krill, shrimps, lobsters, 
crabs, and woodlice). Stomatopoda are known since the Carboniferous confirmed by a 
well-documented fossil record. All stomatopods exhibit a tagmosis, which corresponds 
to that of other malacostracans, i.e. a head and a trunk, which is divided into two units, 
commonly termed thorax and pleon. The posterior part, pleon, consists of six segments 
(pleomeres) each bearing a pair of limbs (pleopods) and a caudal pleotelson that carries 
the anus. Details of the pleon are poorly known not just for Stomatopoda but all 
malacostracan species – reason for us to augment the data available for pleon 
characters of Stomatopoda and other malaostracans. In a wider range, we target at 
contributing to the clarification of the in-group relationships of Malacostraca, which is 
(still) under discussion, not least since pleon characters have not been used so far. 
We examined two species morphologically, Erugosquilla massavensis and Squilla 
mantis, both members of the extant stomatopod taxon Squillidae. The pleons of both 
taxa were analysed externally using stereo microscopy and fluorescence macro 
photography. Smaller structures, such as the pleopods, were documented with scanning 
electron microscopy. The internal anatomy of the pleon was obtained by dissections, 
recorded step by step via macro-photography. 
The comparison of the attained data yielded in the reconstruction of the pleon 
morphology in the ground pattern of the Squillidae. Comparing this against data of fossil 
stomatopod taxa, we also aimed at compiling the pleon characters in the ground pattern 
of Stomatopoda and their contribution to an illumination of the evolution of the 
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Malacostraca. 
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The Microbial Earth Project 
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J.A.; Fraser, C.; Gibbs, R.; Glina, P.; Glöckner, F.O.; Jansson, J.K.; Keasling, J.D.; 
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It is now generally accepted that microorganisms are the dominant, if often invisible part 
of life on this planet. Based on knowledge gathered over the past five decades it is also 
evident that microorganisms are the most diverse group of organisms on this planet. 
They are involved in many of the most fundamental nutrient cycles and in the absence 
of microorganisms life on this planet would cease. 
Dramatic improvements in sequencing technology have now made it possible to 
sequence whole genomes from both isolated organisms as well as from organisms in 
naturally occurring samples. Given these technological developments a key issue now 
becomes the way to gather and analyse the data generated. Until recently it was 
common practice to select organisms randomly for genome sequencing, often leaving 
gaps in our knowledge. The implementation of the project the “Genome Encyclopedia of 
the Bacteria and Archaea” took a different approach, specifically selecting organisms for 
complete genome sequencing that fill the gaps in both terms of taxon coverage as also 
extending the physiological, biochemical and evolutionary diversity. This pilot project 
has proven to be sufficiently informative and successful that large scale sequencing of 
much larger numbers of taxa of prokaryotes can now be implemented. 
The purpose of the Microbial Earth Project is to initially centre on the genome 
sequencing of prokaryotes, working in the form of a consortium in which there are a 
number of key players. These include the Genomics Standards Consortium, various 
partners from the microbial culture collection community (including member collections 
of ECCO, JFCC, WFCC, etc.), the International Committee on Systematics of 
Prokaryotes (ICSP) and established genome sequencing centres, such as the JGI. The 
advantage of bringing all partners together is that each has considerable experience in 
the relevant scientific areas and also bring with them extensive experience with working 
in standardised/regulated environments. 
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The laurel forest: An example of relict biodiversity hotspots  
threatened by human impact and global change 
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Macaronesian laurisilva is an endemic type of humid forest and a relict of the once wide 
spread Tertiary subtropical forests, which disappeared due to colder and dryer 
conditions at the end of the Pleistocene. Enabled by the still more humid climate, relict 
forests survived in the Mediterranean basin and in Macaronesia. Laurisilva formerly 
covered major proportions of the Canary Islands, Madeira and the Azores. But due to 
human activities during the last centuries, most areas were alarmingly reduced in their 
extent. Consequently, numerous endemic plant and animal species are highly 
endangered and prevailing areas of laurisilva are degrading. Global warming and its 
consequences could be a future thread to the continuance of the laurel forest. 
In this project, we aim to develop a map of the distribution of genetic diversity of 
selected plants from the laurel forest on Tenerife using AFLP and HRM (High resolution 
melting) chloroplast data. Past and actual gene flow is measured and will be set into the 
context of the vulnerability and threat of laurisilva. 
Furthermore, we want to combine genetic diversity with alpha-diversity to determine 
biodiversity hotspots, focusing on Tenerife. In a second step the ecological niche of 
laurisilva will be characterized using abiotic parameters. Based on maps of today’s 
extension and the greatest potential area of laurisilva, a model of the changing 
distribution- with different temperature and precipitation scenarios in mind- reflecting 
global change, will be developed. This should establish a deeper understanding of the 
ongoing loss of alpha-diversity and genetic variation on the Macaronesian Islands.  
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Scientific collections: a vital infrastructure for biodiversity studies 
 
Lane, R. 
 
Natural History Museum, London, UK 
 
Biodiversity collections are summaries of the diversity of the natural world which have 
been developed by an intellectually driven process of sampling, retention and ordering. 
They should change over time in what they contain and in how they are ordered to 
reflect our view of biodiversity at any one time, 
Collections are fundamentally different to datasets as they contain biological material 
that can be re-examined, hence they can be used to verify past research as well as be 
used to gain new knowledge and insights using new tools and hypotheses to test. For 
the study of the diversity of life they are a critical infrastructure, taxonomy and 
systematics cannot be done without them. In this way collections are similar to 
traditionally accepted research infrastructures, and increasingly seen so, like radio 
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telescopes and synchrotrons. Unlike these infrastructures, the more collections are 
used, the richer they become. 
So, what makes a ’good’ collection?  Various criteria will be explored to answer this 
question. 
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Role of salinity in adaptation to the polyhyaline and hypersaline waters of the 
Urmia Lake in two populations of Artemia 
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Artemia as a model organism is used in the evolution and biosystematic studies. In this 
study, statistical multivariate analysis was applied on the biometry data of resting eggs 
and adult morphometric data in A. urmiana and parthenogenetic Artemia sp. in different 
salinities. Six salinity concentrations (50, 80, 150, 200, 250 and 300 ppt) were used in 
this experiment. The results revealed significant differences in morphometrical 
parameters and cyst biometry between the two populations in experimental conditions. 
In hypersaline media (200,250,300 ppt), early maturity was observed in both 
populations and also significant differences were noted in their morphometric values 
(especially in reproductive organs) compared to other concentrations. The results 
showed significant differences in various morphometric aspects such as total length, 
reproductive organs, length of abdominal segments number of resting eggs, and the 
chorion thickness between two populations of old world Artemia.  
The marked adaptations in ascending concentrations of salinity in water were: early 
maturity, less swimming activity and increased number of resting eggs (compared to live 
nauplii released at lower salinities) in hypersaline concentrations. 
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Genetic variation between natural and ex situ populations of  
Silene otites (L.)  Wibel during spatial and temporal isolation 

 
Lauterbach, D. & Gemeinholzer, B. 

 
Spatial and temporal isolation is one of the driving forces of species evolution on 
population level. For the dioecious endangered plant species Silene otites (L.) WIBEL we 
investigated genetic diversity and genetic differentiation of three ex situ populations and 
their parental in situ populations after more than 20 years of isolation. AFLP analyses 
showed strong differentiation (Fst = 0.21 – 0.36) between in situ populations and their 
related ex situ populations. Neighbour-joining analyses and Bayesian approach 
clustering analyses also supported clear separation. Furthermore, there was a loss of 
genetic diversity during ex situ cultivation in S. otites likely caused by low number of 
cultivated individuals and artificial selection. The effects of spatial and temporal isolation 
on species level evolution may vary depending on different reproductive systems. 
Especially in dioecious species a large effective population size is required to conserve 
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genetic diversity under ex situ conditions and evolutionary short time spans less than 50 
years. 
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The “dechronization” of climatic niches and species diversification amongst 
major angiosperms clades 
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Inferring the mode and tempo of evolution in species characters and niches has been 
central to evolutionary biology since the seminal work of G.G. Simpson. This question 
has recently known a regain of interest due to the unresolved debate around the 
hypothesis of phylogenetic niche conservatism. Whether species niches, and especially 
their environmental or climatic requirements (so-called “grinnellian” niches), should be 
assumed to be stable over time remains an open question, mainly because of 
conceptual and methodological impediments. The issue of this debate should have 
fundamental implications for forecasting climate change impacts on species 
distributions and deciding whether forecasting tools should account for potential 
evolutionary lability of species climatic tolerances. Based on the inference of 
contemporary species climatic niches, large scale phylogenetic reconstructions and a 
range of newly developed comparative analyses, we show that rates of climatic niche 
evolution have been highly heterogeneous in time and between different angiosperm 
clades. We also test whether some biological traits adequately predict rates of climatic 
niche evolution and whether the observed periods of rapid niche diversification have 
triggered evolutionary radiation of some angiosperm clades.  
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Micropaleontologic contributions to the study of evolution 
 
Lazarus, D. 
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Microfossils, particularly from deep-sea sediments, offer a largely untapped but uniquely 
complete global record of of evolutionary history - both diversity and individual species 
change, covering the last 100 million years.  Most species of planktonic foraminifera and 
polycystine radiolaria, benthic foraminifera and ostracodes are preserved in sediments, 
with lesser fractions being preserved of diatoms, coccolithophores and dinoflagellates. 
Sedimentation is nearly continuous on annual or greater periods and specimen 
numbers are vast. Imperfections include occasional erosion and reworking of older 
material, which displace some specimen occurrences in time.   
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Decades of sediment coring by deep-sea drilling programs have recovered hundreds of 
sections which can be placed in a precise global geologic time framework.  Study of the 
microfossil content has so far mostly been for geologic age determination 
(biostratigraphy), not evolution. This work has provided an extensive descriptive 
taxonomy that is reasonably complete for the foraminifera and coccolithophores, but 
less so for diatoms and radiolarians.  
The morphologic evolution of individual species can be observed over time. Many 
species are qualitatively observed to change gradually over time to the extent that 
ancestor and descendant forms are morphologically quite distinct and are classified as 
different species (anagenesis). Relationships between sister taxa can be traced forward 
in time from common ancestral forms (cladogenesis). Although few studies are 
available, these have documented parapatric or sympatric patterns of speciation. 
Higher level systematics and comprehensive surveys of diversity within individual 
samples are less complete. Catalogs give origination and extinction times for species of 
planktonic foraminifera and coccolithophores, and more recently, the Neptune database 
provides global syntheses of published occurrences of thousands of microfossil species 
in deep-sea sections over time. These data have been used to show a generally strong 
correlation between rates of faunal/floral evolution (diversity change) and change in past 
ocean environments. Changes in radiolarian and diatom shell morphology also suggest 
co-evolution over the last ca 40 million years for increased efficiency in using silica, a 
shared limiting nutrient. 
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Researches of ladybug (Coleoptera: Coccinellidae) fauna  
in Silene Nature Park (Latvia) and  

their application in conservation management 
 

Lazdāns, D. & Barševskis, A. 
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Silene Nature Park is a part of Natura 2000 network. It is located in the SE part of Latvia 
near the Latvia - Belarus border. In 1977 Nature Park "Silene" was originally created as 
a forest complex nature reserve of Rich Lake and Silene, 37,9 km2 area. This area is 
distinguished by high species and habitats diversity. The aim of the study was the 
inventory of the bugs (Coleoptera) fauna, including ladybugs (Coccinellidae), in the 
territory of Silene Nature Park and the use of the results of the studies to create a 
nature protection plan and its management.  
Nature protection plans for protected territories shall be developed for a specified 
period. Such plans shall determine administrative, nature protection and other 
necessary measures, as well as the division of the territories into zones in conformity 
with the protection and utilisation measures to be carried out in such territories. The 
goals of nature protection plans by ensuring preservation of the value of the territory 
and achievement of the goals of establishing such territory shall be to co-ordinate 
nature protection, the utilisation of natural resources, regional development and other 
interests. (Latvian Glossary - http://commin.org) 
The studies of bugs’ fauna in Silene Nature Park are carried out every year since 1984. 
All in all nearly 2,000 species of bugs, among which around 30 are ladybugs 
(Coccindellidae) species, are found in a protected natural area. Several species, such 
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as Scymnus auritus Thunb., Nephus redtenbacheri (Muls.) Hyperaspis campestris 
(Hbst.) Halyzia sedecimguttata (L.), Coccinella Magnifico Redt., etc. are rare or very 
rare in Latvia. Part of these species is present in the EU protected habitats. Developing 
a nature protection plan of Silene Nature Park, the results of the studies of bugs’ fauna 
are taking into consideration. In key areas of Silene Nature Park, where the highest 
biological diversity was found, was proposed to establish a nature reserve areas by 
mentioning it in the nature protection plan. 

 
 

Talk S2 
 

Functional phylogenomics of the seed plants 
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Darwin described the sudden appearance and rapid diversification of flowering seed 
plants (angiosperms) from primitive gymnosperms as an “abominable mystery”. We are 
concerned with the processes that have lead to plant diversification, in particular with 
the genetic basis of plant diversity and adaptation. Here we explore the genomic origins 
of plant diversification using 22,833 sets of orthologs from the nuclear genomes of 150 
plant species in 101 genera, analyzed in a combined analysis. We have found clear 
support for some of the nodes long problematic in seed plant phylogenetics such as the 
placement of Gnetales at the base of the gymnosperms. Furthermore, we used a novel 
phylogenomic approach to identify overrepresented functional gene categories at major 
nodes in our tree, revealing critical genes important to angiosperm diversification. Our 
analysis suggests that RNA interference (RNAi) played a significant role in the 
divergence of monocots from other angiosperms, a prediction that has experimental 
support in Arabidopsis and rice. In another example, the second largest subunit of RNA 
polymerase IV and V (NRPD2) played a prominent role in the divergence of 
gymnosperms, consistent with maternal control of small RNA in the seeds of flowering 
plants and the emergence of double fertilization in angiosperms. 
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The future of phylogenetic ribosomal RNA data  
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Recent progresses in molecular techniques have eased the use of genomic data for 
phylogenetic analyses. Nevertheless, genomic data is currently only available for 
relatively few representatives of metazoans. Molecular studies of phylogenetic 
relationships within higher taxonomic groups, e.g. at the intra-ordinal level, therefore still 
have to rely on nuclear and mitochondrial ribosomal RNA genes. A pattern of highly 
variable areas, nested within conserved, slowly substituting elements, holds valuable 
sources for studying phylogenetic relationships of both recent and ancient splits. The 
widespread use of rRNA genes in phylogenetics has uncovered several specific 
properties of these genes, which should be considered, using these sequences as 
phylogenetic markers. Here, we present a brief overview of the latest developments in 
structure aided alignment methods and a more detailed survey on the application of 
specific RNA models in tree reconstruction. These methods have been proposed to 
provide a better assessment of rRNA sequence information in phylogenetics. However 
our recent studies on several rRNA data sets of different metazoan groups suggest a 
high sensitivity of RNA substitution models to non-stationary processes: if substitutional 
saturation occurs in loop positions, the application of RNA models increases the impact 
of potentially noisy signal in these regions, which might also exceed the phylogenetic 
signal of non-saturated stem positions. Based on these results we can now present 
sophisticated setups for the appropriate alignment and tree reconstruction of ribosomal 
RNA data sets. 
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A species tree perspective on life history evolution in Cyanus 
 
Löser, C. 
 
Friedrich-Schiller-Universität Jena, Institut für Spezielle Botanik, Philosophenweg 16, 
07743 Jena, Germany 
c.loeser@uni-jena.de 
 
Annual life cycle is a fundamental characteristic allowing plants to survive in arid or 
seasonal climates and a favourable pre-adaptation for agricultural commensalism. 
Usually, annual life cycle is regarded a derived state. Apart from a large number of 
perennial species, the genus Cyanus (Centaurea s.l., Asteraceae) comprises five 
annuals, including well known agricultural weeds. The aim of this phylogenetic 
investigation is to understand the evolutionary forces driving the transition in life history. 
We sequenced intron markers of 13 nuclear protein encoding genes to conduct multi-
locus phylogenetic analyses assuming different clock models or none at all. No single 
gene tree showed an interpretable phylogenetic signal. However, all species tree 
methods agree in a relatively recent single origin of perennial species, contradicting with 



230 
 

coalescent times of gene trees reaching more than 3 Mio years into the past. Annuals 
evolved 2 Mio years before present agreeing with the spread of arid habitats around the 
Mediterranean at the Pliocene-Pleistocene boundary. Species trees favour a 
paraphyletic position of annuals. However, the question whether annuality is derived or 
ancestral is more complicated in the light of a frequent transition in life history in related 
genera. 
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We focus on processes explaining the diversity in Atelopus frogs from the Amazon 
basin and adjacent areas. The following scenarios are proposed: Eastern Amazonian-
Guianan populations of these terrestrial forest amphibians go back to a single ancestor 
of Andean origin. It had dispersed via the Amazon basin in Late Miocene. Nowadays, 
Atelopus is absent from a large portion of central Amazonia due to climatic unsuitability, 
so that the genus' distribution is disjunct. The eastern Amazonian-Guianan populations 
have remarkably diversified in coloration, but molecular data suggest that speciation 
has repeatedly been interrupted so that only one or two extremely polymorphic taxa can 
be recognized. These observations can well be explained with the expectations of the 
Pleistocene Disturbance-Vicariance hypothesis. In western Amazonia, the picture is 
different. Some lineages here are genetically highly divergent while they share 
coloration, so that cryptic diversity at the species level occurs. The Pleistocene 
Disturbance-Vicariance hypothesis can only explain part of these observations, as a 
molecular clock suggests some Atelopus may go back to splits prior to Late Miocene. 
During this time much of western Amazonia was covered by ‘Lake Pebas’, so that rather 
taxa have not evolved in situ. As a conclusion, there have been multiple invasions by 
Andean ancestors into the western Amazonian lowlands, with one extant lineage having 
spread eastward into the Guiana region.  
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A new putative gnetophyte from Cretaceous strata  
of Northern Gondwana 

 
Löwe, S.; Mohr, B.; Coiffard, C. & Bernardes-de-Oliveira, M. 
 
Museum for Natural History Berlin, Invalidenstr. 43, 10115 Berlin, Germany 
Sarah.Loewe@mfn-berlin.de 
 
A new putative gnetophyte taxon from the Crato-Formation (Early Cretaceous) of the 
Araripe Basin in the northeast of Brazil is described, based on several well-preserved 
dispersed organs and also complete specimens including roots, seeds, reproductive 
organs, axes and leaves. The plant may reach more than one meter in height and 



231 
 

exhibits a typical growth form: a tap root, long main axes, few side branches at nodes in 
the very lower part of the axis. Side branches usual bear many thin elongated parallel 
veined leaves attached at nodes. Main axes are more or less naked and branch several 
times in the upper part. There, several cone like structures are preserved, bearing 
several oppositely arranged ovular structures. These ovules seem to be covered with 
outer bracts and with a seed envelope. Micropylar tubes seem also to be preserved. 
The general growth mode of nodes and internodal sections, the decussate arrangement 
of leaves at nodes, the venation pattern and the construction of the reproductive 
structures indicate possibly a relationship to gnetales. A phylogenetic analysis was 
made with the program PAUP. For the placement of the new putative taxon two conifer 
taxa (Pinus and Araucaria) were used as outgroupes. Besides the fossils the three 
recent gnetophyte taxa Welwitschia, Ephedra and Gnetum were added, overall a 
character set of 27 characters was developed. The results indicate a relationship to 
gnetophytes and more precisely to the Welwitschia clade. 
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Taxonomy of plant genetic resources – an interaction of morphological, 
molecular and phytochemical data. 

 
Lohwasser, U.1; Dittbrenner, A.1; Marthe, F.2 & Börner, A.1 

 
1Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Corrensstrasse 3, 
D-06466 Gatersleben, Germany  
lohwasse@ipk-gatersleben.de  
2Julius Kühn-Institute (JKI), Erwin-Baur-Strasse 27, D-06484 Quedlinburg, Germany 
 
Taxonomy of plant genetic resources is an important input in characterising and 
evaluating cultivated plants and essential for identification and documentation of the 
diversity of genebank collections. In former times taxonomical determination was based 
only on morphological characters. Nowadays, new molecular and chemical methods 
and techniques are available for providing additional information. As examples of the 
interaction of morphological, molecular and phytochemical data, investigations of a 
parsley (Petroselinum crispum [Mill.] Nyman) and a poppy (Papaver somniferum L.) 
collection of the German genebank are demonstrated. 220 parsley and 300 poppy 
accessions were cultivated and described morphologically. In addition, the molecular 
distance and the phylogenetic relationship as well as a subgroup structure analysis of 
the accessions were performed with AFLP-analysis (amplified fragment length 
polymorphism). Essential oil compound and content for parsley and the five main 
alkaloids (morphine, codeine, thebaine, noscapine, papaverine) for poppy were 
measured with HPLC (high pressure liquid chromatography). For parsley the data of the 
three methods support the existing taxonomy, a separation of root and leaf parsley was 
confirmed. However, the taxonomy of poppy must be revised because molecular and 
chemical data do not verify the morphological results. In conclusion, taxonomy of 
cultivated plants is an important tool to describe the variability of plant genetic 
resources.               
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Longevity of seeds – intraspecific differences in germplasm collections 
 
Lohwasser, U.; Nagel, M. & Börner, A. 

 
Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Corrensstrasse 3, D-
06466 Gatersleben, Germany  
lohwasse@ipk-gatersleben.de  
 
Studies in seed science during the last century have revealed that the viability of seeds 
is limited. Strong differences in the longevity of seeds exist among species. However, 
current studies in different crops show that differences also appear within the species 
between single accessions. For investigating the intraspecific variability of seed 
longevity, Gatersleben genebank accessions of barley (Hordeum vulgare L.), wheat 
(Triticum aestivum L.), rye (Secale cereale L.), flax (Linum usitatissimum L.) and parsley 
(Petroselinum crispum (Mill.) Nyman) were used. After a storage period of 34 years 
most accessions maintained high germination rates (> 90%) but in some cases a 
decrease below 10% was observed. In a case study of barley the genetic background of 
seed longevity was investigated. A quantitative trait loci (QTL) analysis using three 
barley mapping populations being aged artificially confirmed the genetic control of seed 
longevity. Four major QTLs on chromosome 2H, 5H (two) and 7H which were designed 
QLng.ipk-2H, QLng.ipk-5H.1, QLng.ipk-5H.2 and QLng.ipk-7H, respectively, were 
discovered. The QTL detected on chromosome 7H was closely linked to the nud gene, 
determining the trait hulled/naked caryopsis. By employing an EST-based transcript 
map, available for two populations, markers having known functions in barley or in 
orthologs of rice, wheat, soybean and Arabidopsis were detected. Most of these were 
involved in biotic and abiotic stress response and in plant development. Some of these 
products can be closely connected with the viability of seeds. Further studies which are 
aimed to find rapid non destructive methods for testing seed viability after long term 
storage are discussed. 
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Redefining species: The need of consistency in taxonomic ranks 
 
Loos, G.H. 
 
Ruhr University Bochum, Institute of Geography, Biogeography/Landscape Ecology, D-
44780 Bochum, Germany  
Goetz.H.Loos@googlemail.com 
 
More than two dozens of species concepts exist, but there is almost no consistency in 
using an unique concept even within one floristic treatment. In most cases there are 
different taxonomic concepts in different taxonomic groups – including different 
complexes of the same reproduction mode (e.g. apomictic groups). If taxonomy is 
understood as a part of natural sciences and these are defined by obtaining a high level 
of intersubjectivity, it seems scarcely appropriate to continue inconsistency. Taxonomic 
ranks should be defined in a more clear-cut way and these definitions should get 
universality at least within one floristic treatment. Furthermore, it should be realized that 
the phenotypic-morphological character set implies only one type of characters. The 
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anthropocentric view to recognize phenotypic-morphological characters as the most 
important ones ought to be revised if a universal and consistent taxonomic concept is 
obtained.  
As a result of studies based on most phanerogamic taxa in the flora of central Europe 
and some other regions, a list of ten characters to define a consistent species concept 
is pointed out, following the ten-item-list of the Russian taxonomist Sawadski, but 
redefined in some aspects. The list include characters of 1. Plurality, 2. Organisation 
type, 3. Reproduction, 4. Delimitation, 5.  Ecological determination, 6. Geographical 
determination, 7. Infraspecific diversity, 8. Historical determination, 9. Stability in time, 
10. Unity. The determination of a taxon as a species assume that a combination of all 
characters strictly ought to be recognized. Furthermore, subspecies should be 
exclusively geographical defined taxa with a transition zone including all possible 
character transitions and abolition of the differentiation characters. Varieties should be 
defined by ecological differences, while the “classical” circumscription of varieties (one 
or a few deviating characters from the “typical” habit of a species, with no certain 
geographical or ecological  characterisation) should be restricted to rank forma – as 
there is no consistency in differentiation between varieties and formas in most floras 
and taxonomic works – in the past and even today.   
In advanced floristics, e.g. nature protection frameworks, including Red Data Lists, there 
is a need of consistency in taxonomy to get an appropriate classification and recognition 
of taxa which otherwise are neglected and therefore receive no protection.  
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The Hottarum Group (Araceae: Schismatoglottideae) implications for centers of 
taxagenesis in Sarawak inferred from phylogenetic evolutionary reconstruction 

 
Low, Sh.L.1; Wong, S.Y.1 & Boyce, P.C.2 

 

1Department of Plant Science & Envionmental Ecology, Faculty of Resource Science & 
Technology, Universiti Malaysia Sarawak, 94300 Kota Samarahan 
Sarawak, Malaysia 
shookling5052@hotmail.com 
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Recent phylogenetic analyses of the tribe Schismatoglottideae (Araceae) elucidated a 
well-supported but internally yet unresolved crown group comprising Schismatoglottis 
sarikeensis (Bogner & M. Hotta) A. Hay & Bogner, previously placed in the genus 
Hottarum Bogner & Nicolson, the genus Phymatarum M.Hotta, and a number of species 
either novel or hitherto placed in Schismatoglottis Zoll. & Moritzi. The clade is 
particularly interesting in that it is centred in northern central Sarawak (Malaysian 
Borneo), north of the Lupar Divide and appears to represent an autochthonous radiation 
point for evolutionary activity isolated from the major tribal radiations in south western 
Sarawak. Former Hottarum species (with the exclusion of H. truncatum) transferred to 
Piptospatha and Schismatoglottis are misplaced. All except Bakoa lucens (Bogner) P.C. 
Boyce & S.Y. Wong belong to this supra-Lupar Divide grouping.  
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Development of a DNA barcoding system for seagrasses 
 
Lucas, C.1; Dilipan, E.2; Thangaradjou, T.2 & Papenbrock, J.1 
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2Annamalai University, Centre of Advanced Study in Marine Biology, Parangipettai, 608 
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Seagrasses profoundly influence the physical, chemical and biological environments of 
coastal waters. This unique group of submerged flowering plants provides habitat for 
aquatic life, alter water flow and can help to mitigate the impact of nutrient and sediment 
pollution. Their taxonomy has not been completely clarified yet. According to 
morphological data two seagrass families with five subfamilies exist whereas molecular 
evidence indicates four seagrass families. Also the differentiation among species is 
sometimes difficult. Under certain conditions seagrasses reproduce asexually; this 
makes definite species recognition for non-taxonomists even more difficult since the 
flower as a morphological trait is missing. Our goal is to develop a DNA barcoding 
system which allows also non-taxonomists to identify the respective species in a certain 
ecosystem. In addition we would like to apply AFLP analysis to differentiate between 
species and also clarify taxonomy on the subspecies level. The results will be 
corroborated by publicly available sequence data. The main focus is on the seagrass 
species occurring in India supplemented with seagrasses from temperate regions. 
About 60 species belonging to 13 genera of seagrasses were reported globally which 
include 14 species belonging to six genera in India. According to the recommendations 
from the Consortium for the barcoding of Life rbcL and matK were used. After 
optimization of the DNA extraction method from preserved seagrass material, for most 
of the samples the respective sequences could be amplified. Basically, the rbcL 
sequence fragment could resolve the species level whereas on the subspecies and 
ecotype level matK sequences were more reliable. In conclusion, a third sequence has 
to be included to resolve the relationship reliably also on the subspecies level. To 
distinguish among seagrass ecotypes AFLP analysis was applied. First results will be 
discussed. Our approaches contribute to the understanding of the large morphological 
plasticity of seagrasses versus genetic differentiation. 

 
 

Poster II-69 
 

Towards a historical plant geography of the Atacama Desert 
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The concept of floristic element is essential in historical biogeography. The Atacama 
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Desert is a hyperarid area located on the western coast of subtropical South America. In 
spite of its aridity, the Atacama Desert flora is composed of ca. 550 vascular plant 
species, but their biogeographical relationships remain poorly understood. In an attempt 
to identify floristic elements of the Atacama Desert, a review of the phylogenetic 
literature was carried out and integrated with the knowledge about the geographical 
distribution of lineages present in the Atacama Desert. Phylogenetic studies of >50 taxa 
with species present in the Atacama Desert were reviewed, representing ca. 40% of the 
Atacama Deset flora. Four floristic elements were identified: (i) Neotropical, (ii) Central 
Chilean, (iii) Trans-Andean and (iv) Antitropical. Andean vicariance, range expansion 
and long-distance dispersal are discussed as major mechanisms contributing to the 
origin of the Atacama Desert flora. 
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A preliminary phylogenetic study of water crowfoot based on ITS sequences 
 
Lumbreras, A.; Molina, J.A. & Pardo, C.  
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Water crowfoot, Ranunculus subgenus Batrachium, are submerged aquatic plants in the 
Ranunculaceae family. We aimed to infer the phylogenetic relationships of these aquatic 
macrophytes. We studied 87 individuals from 12 species from Europe, North Africa and 
South America (R. aquatilis, R. fluitans, R. hederaceus, R. ololeucos, R. omiophyllus, R. 
peltatus, R. penicillatus, R. pseudofluitans, R. saniculifolius, R. sphaerospermus, R. 
tripartitus, R. trichophyllus). We use phylogenetic analyses based on sequences of the 
nrITS using maximum parsimony. We found five different clades. Clade I comprises 
European and American R. peltatus, R. pseudofluitans and R. aquatilis; Clade II 
includes European R. trichophyllus; Clade III encompasses European R. 
spaherospermus and South American R. aquatilis. Clade IV comprises the European 
and Mediterranean R. saniculifolius and R. penicillatus. And Clade V encompasses the 
Atlantic-Mediterranean R. tripartitus, R. omiophyllus and R. hederaceus.  
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Phylogenetic status of the extinct Alpine new subspecies 
Mesotriton alpestris lacusnigri 
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Koper-Capodistria, Slovenia 
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A subspecies of the alpine newt Mesotriton alpestris lacusnigri is believed to be 
endemic to a small fishless alpine lake Črno jezero in the Julian Alps, Slovenia. 
Following its taxonomic recognition in 1935, this non-paedomorphic population had 
been lostsubsequently, presumably as a consequence of fish stocking in the lake. As a 
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result, the subspecies is considered to be extinct. Recently published phylogeographic 
assessment of the alpine newt retrieved unexpected cryptic species diversity, which 
raised our interest on the actual phylogenetic and taxonomic status of the extinct 
subspecies. 
Our phylogenetic reconstruction included two specimens of the ssp. lacusnigri collected 
in 1953 and deposited in the Slovenian Museum of Natural History. The analysis was 
performed on two mitochondrial genes, cytochrome b and 16S rRNA. In our results, 
specimens of the ssp. lacusnigri retrieved two new haplotypes, which were placed in a 
sister position against the Western European clade of newts from Slovenia, Italy, 
Austria, the Netherlands, and southern Romania. Support for such topology was high 
(PP=0.94). The two lineages (ssp. lacusnigri vs. the Western European clade) were 
separated by mean genetic divergence of 1.1±0.5% SE for cyt b and 1.2±0.6% SE for 
16S. We suggest that ssp. lacusnigri evolved in the lake Črno jezero in an isolation 
which putatively predates the last glacial maximum (LGM). Further sampling however is 
required to test  possible persistence of the lacusnigri haplotype in some other extant 
populations of Julian Alps.  
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Commitments of Iranian National Institute for Oceanography (INIO) for coral reefs 
research in national and regional level 
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To motivate coral reefs conservation and management actions and establishment of 
GCRMN regional node in the ROPME Sea Area (RSA) during four-day regional 
workshop in December 2003, INIO was officially accepted as regional node of GCRMN 
in the ROPME Sea Area (GCRMN-RSA node). Following the Kish workshop, a Short-
term program was produced during an expert meeting on coral reefs program activities 
in the RSA to identify capacity gaps and training needs as well as key stakeholders. 
Then, to initiate short term program activities, the meeting urged the activate 
participation and collaboration of national institutions such as Environment, Fisheries, 
Tourism, Universities and other relevant scientific and research organizations. In the 
meantime, it was noted that the technical and or financial support of regional and 
international entities such as ROPME, IOC/UNESCO, IUCN, GEF, UNEP and WCMC 
would be of highest importance to ensure the successful implementation of programs 
and to achieve the objectives. After that, with the main objective on building capacities 
of coral reefs experts in the region INCO organized a set of regular workshops and 
planning meetings include: 
- Planning Meeting of Ocean Data and Information Network for the Central Indian 

Ocean (ODINCINDIO) in October 2004 
- Regional Meeting on Trans-boundary Diagnostic Analysis (TDA) of the Coastal and 

Marine Environment of the ROPME Sea Area in May 2005 
- Regional meeting  on Priority Program Activities and Networking for the 

Conservation of Coral Reefs in the ROPME Sea Area ,from 24-26 July 2005 in 
collaboration with IOI-IRI office, ROPME and GCRM 

- Regional Workshop on Monitoring Methods, data and Information Management of 
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Coral Reefs , Tehran, Iran, 3-6 February 2007 
 
Keywords: Coral reefs, Iranian National Institute for Oceanography (INIO)  
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Sorting out macaronesian Genista (Fabaceae) 
 
Malécot, V. 
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Macaronesian Genista, particularly from section Teline, are the source for a few, but 
widely cultivated taxa. The most widely propageted is named Genista x spachiana or 
Cytisus racemosus. It is reported as an hybrid between Genista canariensis and G. 
stenopetala, introduced from Teneriffe. On that island, only a small population is known 
and variously named Teline stenopetala subsp. spachiana, Genista canariensis, Genista 
spachiana ... Morphological and molecular study of wild and cultivated material 
assigned to Genista x spachiana shows that cultivated material is not identical to wild 
one. Recent cultivated material is of hybrid origin, while wild don not appears to be 
hybrid. In addition, old cultivated material (in cultivation around 1850 in Europe) do not 
mach neither recent cultivated material nor wild material, but is identical to Genista 
stenopetala. Further studies on herbarium material assigned to the various Genista 
sect. Teline from macaronesia, in addition with historical study of cultivation reports in 
this group help us to sort out this group. First introduction had the name Cytisus 
racemosus, informaly proposed by P.B. Webb around 1835, and validated by Marnock. 
A few additional authors renamed the material send by Webb, but all of that consist in 
Genista stenopetala. Webb also send material carying the name Genista spachiana 
which is almost identical to G. canariensis. Later, in cultivation an hybrid was obtained, 
involving Genista stenopetala, G. canariensis and G. monspessulana, which prove to be 
borticulturaly better than its progenitors, and was the source for a few cultivars. 
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As time goes by –  
Evolution and Phylogeny of European Pectinidae (Bivalvia) 
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Comprising more than 300 extant species worldwide, Pectinidae (Bivalvia, 
Pteriomorphia) is a group of bivalves inhabiting various marine habitats, enabling an 
enormous radiation and yielding many different life forms and adaptations. Phylogenetic 
relationships within Pectinidae have been investigated mostly for Pacific and Western-
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Atlantic or commercially valuable taxa. Based on recent morphological studies, the 
Pectinidae are resolved as paraphyletic due to Spondylidae deriving from a pectinid 
ancestor. However, most molecular phylogenetic studies have revealed monophyly of 
pectinid bivalves but interrelationships of the different clades are still inconsistent. 
However, European pectinid taxa have mostly been neglected in earlier investigations 
and therefore the evolution and radiation of this group is poorly understood. Since the 
fossil record of this group is well investigated, the evolutionary age of phylogenetic 
diversification and radiation events within Pectinidae can be dated. Thus, the 
connection of geological and climatic changes to radiation events within this group, 
which has yet not been taken into consideration, can be assessed. 
We investigated the phylogenetic relationships within European Pectinidae and 
performed relaxed molecular clock approaches to gain information on the evolutionary 
age and the connection between climatic changes and diversification within this group. 
The analysis is based on a molecular multilocus phylogenetic approach, including 20 
species comprising 16 pectinids. Sequences of nuclear 28S-rDNA and histone H3 and 
mitochondrial 16S-rDNA and 12S-rDNA were generated and used for Bayesian 
inference- and Maximum Likelihood analyses. To estimate the evolutionary age of 
European pectinids we conducted a relaxed molecular clock analysis with BEAST 
v1.5.4 based on constraints through fossil data taken from literature and museum 
collections. We will discuss the dated phylogeny in the light of the evolution of 
Pectinidae with emphasis on the impacts of paleoclimatic changes. 
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Mimicry in butterflies: from local variation to speciation 
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Mimicry was discovered in butterflies of the Amazon, the most diverse terrestrial 
ecosystem on our planet. What caused the diversification of mimicry? Is it related to the 
diversification of species? In this talk I will show how some predictions from classical 
geographic isolation ideas, in particular the "Pleistocene refuge theory," are not fulfilled 
in Heliconiinae and Ithomiinae butterflies (Nymphalidae). Instead, some lineages 
diversify rapidly, others slowly. This suggests a lineage's ability to colonize new 
ecological niches is more important in diversification than climatic forcing of the whole 
biota. I also show theoretically how favourable local fluctuations in warning colour and 
mimicry evolution can be amplified and spread to other locations. Empirical evidence 
suggests that such spatial spread, related to Sewall Wright's "shifting balance" theory, is 
an important contributor to the diversity of Heliconius mimicry patterns. Mimicry, like 
other strongly selected traits may lead to the origin of species if it has pleiotropic effects 
on mating and hybrid fitness: these conditions are found in some Heliconius. 
Hybridization is important among groups of closely related Heliconius species; adaptive 
variation may be passed among species of Heliconius via occasional hybridization and 
back-crossing, and can lead to hybrid speciation. In conclusion, Amazonian butterflies 
overturn a number of long-held ideas of how species originate. 
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Evaluation of fertility in males of the house mice from the Transcaucasian hybrid 
zone 

  
Maltcev, A.N. 
 
Institute of Ecology and Evolution of Russian Academy of Sciences, Moscow, 119071, 
Leninsky prospect, 33, Russia  
aleks.maltcev@gmail.com 

Several laboratory experiments with both inbred and wild outbred house mice support 
the notion that M. domesticus and M. musculus are partially isolated by hybrid male 
sterility (Britton-Davidian et.al., 2005; Good et.al., 2007). In Transcaucasus was 
described large hybrid zone with very complex structure (Mezhzherin et al., 1998). In 
this region hybridize ancestral forms and extant M.musculus and M.domesticus 
(Milishnikov et al., 2004). The aim of this study consisted in evaluation of fertility 
Trancaucasian house mice and hybrids between Transcaucasian house mice and 
M.musculus. 
We carried out laboratory crosses of the commensal house mice from Transcaucasian 
hybrid zone (Yerevan, Armenia) with M.m.musculus (Moscow region, Russia). We 
conducted control crosses between the two wild-derived house mice populations within 
each taxa to establish patterns of F1 male fertility. We performed 2 different types of 
crosses between taxa, 7 reciprocal crosses and crosses between hybrids F1. Two 
parameters of fertility were estimated: reproductive success, i.e. the number of pairs 
that produced progeny, and litter size. Male fertility was evaluated by testis and body 
weight, testis and body length, sperm count and spermatozoa morphology. Comparison 
between crosses was performed with the Mann-Whitney U-test. Comparative tests 
showed no significant differences in reproductive success in either of the three sets of 
crosses between parental pairs (all P ˃ 0.05), between crosses of two taxa (all P ˃ 0.05) 
and between F1 hybrids (all P ˃ 0.05).  By contrast, differences between two reciprocal 
crosses were significant (P˂ 0.005, 0.05). Some progeny has reduced viability and litter 
size. Most F1 hybrid males had strongly reduced male reproductive parameters. 
Crosses involving female from hybrid Transcaucasian population and male M.musculus 
produced progeny with significantly reduced testis weights (P ˂ 0.05), sperm counts (P 
˂ 0.05) and abnormal spermatozoa morphology. In contrast, males from hybrid 
population were fertile. 
These arguments suggest that interbreeding in Transcaucasian hybrid zone take place 
without significant limitations. But interbreeding with other closely related distant taxa 
occur with reduced fertility of F1 hybrids.  
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Multiple polyploidy events in the evolution of crucifers (Brassicaceae) 
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The genome evolution of land plants is marked by multiple rounds of polyploidy (whole-
genome duplication, WGD) followed by genome fractionation on gene and 
chromosomal level. The extant cruciferous species (Brassicaceae) are descendants of 
three ancient WGD events (At-α, At-β, and At-γ) masked by the long-term diploidization 
process. We investigate the incidence of more recent WGD events across the family as 
well as their impact on the genome evolution, cladogenesis and species richness. We 
argue that the Brassicaceae experienced several lineage-specific mesopolyploid 
episodes, i.e. WGDs detectable by comparative genetic and cytogenetic mapping in 
bona fide diploid genomes. The whole-genome triplication most likely fostered the 
diversification of the tribe Brassiceae (Lysak et al., 2005). Similarly, two independent 
mesopolyploid duplications shaped the genome evolution of “diploid” (n=4, 5, 6, and 10) 
Australian and New Zealand genera (Arabidella, Ballantinia, Pachycladon, and 
Stenopetalum; Mandakova et al. 2010a, b). Furthermore, we report on newly detected 
mesopolyploid events across the Brassicaceae and compare the extent of genome 
diploidization (karyotype repatterning in particular) with neopolyploid species of 
Cardamine. 
 
Lysak, M.A.; Koch, M.; Pecinka, A.; Schubert, I. (2005) Chromosome triplication found across the tribe 
Brassiceae. Genome Research 15: 516–525. 
Mandakova, T., Joly, S., Krzywinski, M., Mummenhoff, K.; Lysak, M.A. (2010a) Fast diploidization in close 
mesopolyploid relatives of Arabidopsis. Plant Cell javascript:AL_get(this, 'jour', 'Plant Cell.');22: 
2277-2290. 
Mandakova, T.; Heenan; .PB.; Lysak, M.A. (2010b) Island species radiation and karyotypic stasis in 
Pachycladon allopolyploids. BMC Evolutionary Biology (in press). 
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An extensive phylogeny as a first step towards a better understanding of the 
natural history and systematics of the species-rich flowering plant lineage 

Campanula s.l. (blue bells) 
 
Mansion, G.; Parolly, G.; Raus, T.; Hand, R.; Braun, B.; Oganesian, M.; Agagabian, M.; 
Aykadin, G.; Ikinci, N.; Kamari, G.; Narimisa, S.; Phitos, D.; Cellinese, N.; Haberle, R.; & 
Borsch, T. 
 
Botanischer Garten und Botanisches Museum Berlin-Dahlem, Freie Universität Berlin, 
Germany 
g.mansion@bgbm.org 
 
Understanding the natural history of large and polyphyletic genera, and using this 
knowledge to resolve more general issues on evolution and biogeography at one side 
and taxonomy and conservation on the other, remains a hot and challenging topic. The 
Campanulaceae-Campanuloideae, with some 50 genera and 1050 species, represents 
an excellent example of such a diverse group of organisms, in that its core genus 
Campanula has long been – and is still - subject to a highly controversial taxonomic 
discussion. As a result, the generic delimitation and exact number of species remain 
presently unclear and recent phylogenetic papers, all supporting a polyphyletic status of 
Campanula, bring more questions than answers. Indeed, most studies so far are biased 
towards a relatively weak sampling and overall do not allow a global understanding of 
relationships between the many Campanula clades and other Campanuloid genera. 
Here we present the broadest phylogeny of Campanula sensu lato performed so far, 
based on the petD region of cpDNA, and including some 80 percent of the described 
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specific / generic diversity. We further discuss the use of such phylogenetic results 
towards the establishment of pertinent and up-to-date systematic and taxonomic 
treatments.  
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Dissecting the sex chromosomes by chromosome painting:  
What they tell us about species karyotypic evolution 

 
Marchal, J.A.1; Acosta, M.J.1; Romero-Fernandez, I.1; Rovatsos, M.Th.2; Giagia-
Athanasopoulou, E.B.2 & Sánchez, A.1 
 

1Dpto de Biología Experimental, Facultad de Ciencias Experimentales, Universidad de 
Jaén, Campus Las Lagunillas s/n, E-23071 Jaén, Spain. jamaor@ujaen.es 
2Section of Animal Biology, Department of Biology, University of Patras, GR-26500 
Patras, Greece 
 

The arvicoline (vole) rodents are a subfamily that includes approximately 125 species 
widely distributed throughout the Northern hemisphere. The Microtus genus is one of 
the most important within this group, with 65 species and 14 subgenera recognized in 
the latest systematics. The taxonomical status of this genus has been under continuous 
revision, being the low degree of divergence in external body morphology the main 
challenge for classification. Nevertheless cytogenetics studies have revealed an 
elevated variability for the karyotypes of these species, being sometimes indispensable 
for species identification.      
Chromosome variation could have a major importance for the speciation process 
occurring in these rodent species, and cytogenetic investigations will help to understand 
such relation. Particularly interesting are the sex chromosomes, which present 
remarkable features in some species such as a giant size, consequence of 
heterochromatin enlargement, or an asynaptic behaviour during male meiosis. During 
the last years we have analyzed by chromosome painting the molecular composition of 
the X and Y chromosome of several arvicolids species. This technique, a useful and 
major tool in comparative interspecies cytogenetics, has revealed important findings 
concerning inter- and intraspecific sex chromosome variation/evolution in this 
mammalian group. Interspecific comparisons have shown a high variability for the 
heterochromatic blocks included on the giant sex chromosomes, which probably have 
evolved fast and independently in each species. The euchromatic region of the Y 
chromosomes is also poorly conserved but, however, the X-euchromatin has been 
extremely preserved during the evolution. Interestingly the synaptic/ asynaptic 
behaviour of the sex chromosomes in these species is not correlated with the 
presence/lack of sequence homology within their euchromatic regions, as previously 
proposed.  
Among Microtus, M. thomasi is one interesting example for intraspecific comparisons of 
sex chromosome. The systematic classification of this species remain highly 
controversial as several chromosomal races have been described differing mainly on 
autosome number and sex chromosome morphology and heterochromatin 
accumulation. Our painting analyses in several populations using probes from different 
X and Y variants revealed a pattern of variability and change much higher and complex 
than observed on classical cytogenetics approaches. These data indicated that sex 
chromosome evolution in M. thomasi is being more rapid and complex than expected.  
As overall, our data point towards a common capacity in arvicolids for heterochromatin-
addition in the sex chromosomes that resulted in quite differentiated sex chromosomes 
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in different species or populations. This karyotipic variation might be of significant 
importance in the speciation of these rodents.  
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Inferring species networks from gene trees in high-polyploid 
North American and Hawaiian violets (Viola, Violaceae) 

 
Marcussen, T.; Jakobsen, T.; Danihelka, J.; Ballard, H.E.; Blaxland, K.; Brysting, A.K. & 
Oxelman, B. 
 
Department of Plant and Environmental Sciences, University of Gothenburg, Box 461, 
405 30 Gothenburg, Sweden 
thmsmrcssn@gmail.com 
 
In high-polyploids, the signatures of homoeolog loss, deep coalescence, and polyploidy 
may become confounded. The consequence is that the data can be explained by more 
than one scenario of reticulations. Herein, we obtain the most parsimonious species 
network, by objective comparison of competing scenarios of polyploidization and 
homoeolog loss, for a group of high-polyploid violets (Viola, Violaceae) mostly or entirely 
restricted to North America, Central America, or Hawaii. Homoeologs of the low-copy 
nuclear gene GPI were amplified in single-molecule PCRs and the chloroplast trnL-F 
region by conventional PCR for 51 taxa. As a result of topological incongruence and 
variation in presence of taxa in the clades containing the sequences of the high-
polyploids, the species (sub)tree for the high-polyploids had to be reconciliated, using 
Gene Tree Parsimony. The most parsimonious species network and fossil-based 
calibration of the homoeolog tree favour monophyly of the high-polyploids from an 
allodecaploidisation that occurred 12–14 MA and involved ancestors in three diverse 
Viola lineages, sections Chamaemelanium (2x), Plagiostigma (4x) and Viola (4x). 
Diversification of the high-polyploids happened partly at the decaploid level, partly at the 
14- and 18-ploid levels as a consequence of secondary allopolyploidisations involving 
members of section Plagiostigma during the last 5 MA. These data imply a more 
complex phylogenetic and biogeographic origin of the Hawaiian violets than previously 
assumed and illustrate the necessity of including consequences of polyploidy in 
phylogenetic and biogeographic reconstruction. Our findings highlight the need for 
considering trees at the appropriate level of organisation (i.e. genome trees) in 
phylogenetic inference in general, and, in particular, the need for developing effective 
algorithms designed to handle multilabelled trees (gene trees containing allopolyploid 
taxa) while taking the coalescent and gene duplication/loss models into consideration.  
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Towards resolving the taxonomy and evolutionary history of the Alyssum 
montanum - A. repens group:  

insights from morphological, cytotype and genetic variation 
 
Marhold, K.1,2; Španiel, St.1 & Zozomová-Lihová, J.1 
 
1Institute of Botany, Slovak Academy of Sciences, Dúbravská cesta 9, SK-845 23 
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2Department of Botany, Charles University, Benátská 2, CZ-128 01 Praha 2, Czech 
Republic 
karol.marhold@savba.sk  
 
Alyssum is one of the largest, yet least known genera of the Brassicaceae family.  
The present study focuses on the Central European and Apennine populations of the A. 
montanum-A. repens group, a highly variable complex  with controversial species 
circumscriptions and infraspecific classifications. Here we characterize its 
morphological, genetic (AFLPs, cpDNA sequences) and cytotype variation with an aim 
to understand evolutionary relationships and speciation processes in the group, and to 
derive a sound taxonomic concept.  
Three ploidy levels have been discovered; diploids and tetraploids are common and 
sympatric, while hexaploids are rare and scattered. A. repens, represented by diploids 
and tetraploids, is confirmed to be distinct. Recognition of two subspecies traditionally 
based on habitat preferences, A. montanum subsp. montanum (rocky sites) and subsp. 
gmelinii (sandy sites), however, is not supported. Populations from Switzerland and SW 
Germany (incl. the type population of A. montanum) are morphologically and genetically 
well-separated from the rest of the Central European populations (named as ‘core’ 
populations), indicating that this name should be applied in a more restricted sense. The 
‘core’ populations, comprising both diploids and tetraploids, display little genetic 
variation, suggesting past bottleneck and recent (postglacial) colonization. The 
hexaploid A. montanum subsp. pluscanescens, a Slovenian and Croatian endemic, is 
suggested to be of an allopolyploid origin. The Apennine populations (traditionally 
classified as A. montanum and A. diffusum) are found to be genetically distinct from 
those from Central Europe, and harbour high and geographically structured genetic 
variation. The populations from different geographic regions have apparently been 
isolated for long times, most likely representing descendants of multiple refugial 
populations and being an example of on-going allopatric speciation. Their subspecific 
treatment within A. diffusum is proposed.  
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The effect of distance and habitat structure in animal sounds propagation and its 

detection in automated recording systems 
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Monitoring biodiversity is essential to indentify conservation problems and also to 
evaluate mitigation measures. The biodiversity crisis urges the society to explore and 
implement new ways of increase our knowledge about the biological diversity. 
Bioacoustics is a powerful tool for documenting biodiversity and the automated 
recording systems ARS can be a key element in monitoring and inventory biodiversity. 
One of the most important features in the validation of the ARS method is to determine 
whether and in which circumstances the detection distance of animals varies. 
Information that is critical if this approach is to be used to assess species abundance. In 
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this study we investigate the effect of distance and habitat structure in the detection of 
animal sounds, especially focusing in the frequency related differential detection. We 
will present results of test recordings made in two structurally different habitats. The test 
will consist of emission of calibrated sounds (from animals and computer generated 
pure tones - a scale of 20 to 25000 Hz) at different distances from the recording place. 
We will also study the effect of the sound source height in the sound detection. We 
expect to elucidate, within a specific equipment setup, the area covered for the 
detection animal sounds. We aim to clarify to what extent animal sound detection is 
reduced by distance, the effect of the habitat structure in the reduction of signal 
detection and the differential effect in sounds of different frequencies. We expect that in 
structurally complex habitats the sound degradation will be higher then in structurally 
simpler habitats. Higher frequencies sounds are also expected to suffer higher 
degradation rates with distance when compared with lower frequency sounds.  
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Soundscapes, building an ecological memory of the present:  
The Portuguese Natural Soundscapes Project 

  
Marques, P.A.M.; Magalhães, D.M. & Pereira, S.F. 
 
Unidade Investigação em Eco-Etologia, ISPA-IU, Portugal 
Museu Nacional de História Natural, Universidade de Lisboa, Portugal 
 
Biodiversity is threatened and it is foreseen that the rate of change is to increase in the 
near future. The need to tackle the challenge of the biodiversity crisis demands to 
explore and implement new ways of documenting biodiversity, the 1st step in 
understanding the life of the planet.  
Bioacoustics is a powerful tool for documenting biodiversity and its use has been 
growing in the last decades, either by monitoring or describing new taxa. However, the 
approach has been mostly species or group specific and, consequently, neglected a 
piece of valuable information about the environment and non-focal species. 
The recording of Natural Soundscapes may complement the traditional bioacoustic 
activity by bringing a whole-community approach. Natural soundscapes are the set of 
sounds, both natural and man-made, that comprise the total acoustic environment of a 
place at a time and include sounds of wildlife, but also sounds like water, wind or man-
made.  
To study the benefits of this new approach we started the Portuguese Natural 
Soundscapes Project, which aims to portrait the contemporaneous Portuguese natural 
soundscapes, as a legacy for future generations. The recordings will enrich the 
collection of nature sounds and provide a detailed portrait of some of Portuguese most 
representative soundscapes. We will sample each soundscape with 24 hours 
continuous recording using a 9 microphones array. 
Preserving natural soundscapes recordings will create an ecological memory of the 
present. In natural soundscapes we document biodiversity but may also register the 
human disturbance, detect the presence of invasive species or indentify changes in the 
community composition. Natural soundscapes can also be an excellent vehicle for the 
dissemination and promotion of scientific knowledge and carry with them different 
dimensions, aesthetic value, document biodiversity or preserve the memory of a place 
at a time. 
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Discovering Polycnemoideae –  
an old, rare, strangely distributed and largely unknown subfamily of 

 the Amaranthaceae/Chenopodiaceae alliance 
 
Masson, R. & Kadereit, G. 

Institut für Allgemeine und Spezielle Botanik und Botanischer Garten, Johannes Guten-
berg-Universität Mainz, Germany 
massonr@uni-mainz.de 

Polycnemoideae is a species-poor and apparently relictual lineage that in molecular 
studies either resolves as sister to Amaranthaceae s.str. or as sister to 
Amaranthaceae/Chenopodiaceae. Polycnemoideae consists of three small, disjunctly 
distributed genera, Polycnemum L. (6 spp.; Eurasia, Morocco, Algeria), Hemichroa R.Br. 
(3 spp., Australia) and Nitrophila S.Watson (4 (6-7) spp.; amphitropical in America) that 
are decumbent or ascending, annual or perennial, inconspicuous herbs, which 
sometimes become woody at the base. They appear in various open habitats, e.g. 
sandy and dry soils, wasteland, agricultural land or meadows, and partly tolerate saline 
conditions. Most species of Polycnemoideae are rare and several are endangered (e.g., 
H. mesembryanthema, P. majus and N. mohavensis).  
We present a comprehensive phylogeny of Polycnemoideae using two cpDNA (atpB-
rbcL spacer, rps16 intron) and two ncDNA markers (ITS, ETS), which resolves the inter- 
and infrageneric relationships of the subfamily. Furthermore, a fossil-calibrated tree 
based on rbcL gene and atpB-rbcL spacer sequences is used to date the origin of 
Polycnemoideae and the main biogeographical splits within the subfamily. In addition to 
the molecular studies we investigate the morphology and anatomy of the 13 species 
including pollen and seeds which reveal new and useful characters.  
Our first results show Hemichroa and Nitrophila as sister to Polycnemum. Within 
Polycnemum, the four annual species form a monophyletic group that is sister to the 
perennial North African P. fontanesii. These five species are sister to the Central Asian 
P. perenne. Hemichroa diandra plus H. mesembryanthema are sister to H. pentandra. 
The two South American species N. australis and N. atacamensis are sister to the two 
North American species N. occidentalis and N. mohavensis. The morpho-
logical/anatomical survey results in a number of useful characters that support the 
molecular findings and characterize genera and species. 
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Lichen diversity of the Balkan Peninsula 
 
Mayrhofer, H. & Bilovitz, P. O. 
 
Institute of Plant Sciences, Karl-Franzens-University Graz, Holteigasse 6,  
8010 Graz, Austria 
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The present knowledge of lichenized fungi of the Balkan Peninsula is still rather 
incomplete and there are relatively few recent floristic papers. While numerous lichen 
collections from coastal parts revealed new species towards the end of Habsburg period 
and a lot of important studies were published between World War I and World War II by 
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the lichenologists F. Kušan, A. Popnikolov, M. Servít, J. Suza and Ö. Szatala, 
lichenological exploration of former Yugoslavia was interrupted almost completely in the 
period between World War II and the segregation of nations in the 1990s. In the 1970s 
first steps were undertaken to revitalize the lichenological exploration of the Dinaric 
region by J. Poelt and his students in Graz as well as by the Czech lichenologist A. 
Vežda and the Slovak lichenologist I. Pišút. In the late 1970s and early 1980s it was M. 
Murati, who published a series of floristic papers on the lichen flora of MKD. During the 
last twenty years H. Mayrhofer (Graz), his students and collaborators intensified 
lichenological activities on the Balkan Peninsula by establishing cooperations with local 
biologists, starting with floristic papers, followed by catalogues of lichens and 
lichenicolous fungi of SLO, BG, MNE, BIH and MKD. The actual knowledge of mainland 
GR and its islands (excl. Crete) increased because of activities of H. Sipman and S. N. 
Christensen. 
The area of the southern Dinaric mountains with its glacial refugia is highly attractive for 
biodiversity studies, because it represents one of the last remaining large virgin forest 
areas in Europe (e.g. Biogradska gora in MNE and Perućica in BIH). These maintain a 
rich diversity of lichens, comprising many elsewhere rarely found oceanic species. 
Actual investigations are focusing on population genetics of Lobaria pulmonaria in and 
around virgin forests, its fungi on large decaying lichen thalli, on the general biodiversity 
of remote or otherwise interesting sites and ecological niches with special emphasis on 
BIH, BG, MKD, MNE and SLO, and on the taxonomy and distribution of the family 
Physciaceae in BG. 
Today, GR (incl. Crete) has a known diversity of c. 1200 lichen species, SLO, HR and 
BG c. 1000 each, MNE c. 700, BIH, SRB (incl. Kosova) and MKD c. 600 each and ALB 
c. 200(!).  
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Berlin Center for Genomics in Biodiversity Research:  
Biodiversity in the genomic era 
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Berlin, Germany 
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Genomics-based biodiversity research is a challenge for single research groups or 
institutes because of the cost and complexity of the necessary infrastructure. In order to 
overcome these obstacles, six research institutes formed a Consortium dedicated to 
bring biodiversity into the new genomic era. The newly formed Berlin Center for 
Genomics in Biodiversity Research is a high-throughput genomic sequencing facility 
jointly operated by the Berlin Botanical Garden and Botanical Museum (BGBM), the 
Freie Universität Berlin (FU), the Leibniz-Institute for Freshwater Ecology and Inland 
Fisheries (IGB), the Leibniz-Institute for Zoo & Wildlife Research (IZW), the Museum für 
Naturkunde Berlin (MfN), and the University of Potsdam. The Center is aimed to act as 
a common platform for the use of genomic tools on biodiversity research carried on by 
groups belonging to the member institutes. The Center’s tasks include design of 
projects, data generation using high-throughput sequencing technology and data 
analysis using bioinformatics methods. Unique in its dedication to biodiversity research 
in combination with genomics technology, the Center provides the foundation for small 
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to large-scale research projects in this field. 
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Tool ecosystems or survival of the fittest?  
A case study in Juncaginaceae  

 
Mering, S. von 
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Identification tools are essential for biodiversity research and education; they provide 
access to information and further our understanding of unknown species. However, for 
many groups identification keys are incomplete, difficult to obtain or even missing. 
The monocot family Juncaginaceae comprises about 30 species of annual or perennial 
grass-like herbs with mostly rather inconspicuous flowers and fruits. The last 
comprehensive key is more than 100 years old. Since then several additional taxa have 
been described and the classification has changed considerably. 
Different identification tools are tested for Juncaginaceae based on recent revisions and 
a molecular phylogeny of the family. A new dichotomous key (single-access key) for the 
whole family is presented. The performance of different programmes creating matrix 
keys (multi-access keys) is compared for a sample data set of the genus Triglochin.  
DNA barcoding promises to facilitate species identification by using small, standardized 
sequences of the genome as substitute for morphological characters. Usefulness of the 
recommended 2-locus combination of rbcL and matK and possible contributions of this 
to the discovery of overlooked taxa of Juncaginaceae will be discussed. 
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Biomineralisation modes in calcareous dinoflagellates (Thoracosphaeraceae, 
Dinophyceae) and 

their phylogenetic significance 
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Within the Dinophyceae, calcareous dinoflagellates (Thoracosphaeraceae, 
“Peridiniales”) constitute a monophyletic group based on the potential to produce calcitic 
structures in a coccoid developmental stage.  Ultrastructural observations on the 
Thoracosphaeraceae have mainly focused on the crystallographic orientation of the 
crystals forming the wall.  The resulting character traits have been considered to be of 
only limited significance to reconstruct the phylogeny of the Thoracosphaeraceae. 
We investigated the morphology and optical crystallography of selected species of the 
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Thoracosphaeraceae using polarised LM and SEM and mapped the resulting character 
traits to molecular phylogenies of the group. 
Calcareous dinoflagellates exert a high control on the biomineralisation process, with 
the formation of nanno- and microcrystals that are arranged to form complex compound 
structures.  We observed three different modes of the biomineralisation process that are 
correlated to clades as inferred from molecular phylogenies.  (1) The degree of 
regulation of this process is relatively low in a basal lineage, which produce uniform 
microcrystallites that are arranged irregularly within the wall. A first regulation observed 
in this lineage is a single inner row of regularly arranged crystallites in contact to the cell 
membrane. (2) Regulation increases in a clade of forms with monocrystalline elements 
that are arranged regularly within the wall.  The elements themselves can be compound 
structures formed by micro- or even nannocrystalline particles.  (3) A third clade is 
characterised by the formation of regularly compound structures without discrete 
elements. 
The correlation between complex morphology and molecular phylogeny indicates that 
ultrastructure character traits are useful to infer the evolution of calcareous 
dinoflagellates.  This also allows for improved systematic place-ments of species in the 
impressive fossil record of the Thoracosphaeraceae.   
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Added Value of TDWG Biodiversity Information Standards 
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Biodiversity Information Standards (TDWG) was known as the Taxonomic Database 
Working Group. Biodiversity Information Standards (TDWG) is a not for profit scientific 
and educational association that is affiliated with the International Union of Biological 
Sciences. TDWG promoted the wider and more effective dissemination of information 
about the World's heritage of biological organisms for the benefit of the world at large. 
Biodiversity Information Standards (TDWG) now focuses on the development of 
standards for the exchange of biological/biodiversity data.  
The Royal Museum for Central Africa has a distinct unit of ‘Biodiversity Information and 
Cybertaxonomy’. The museum has been a Institutional member of the international 
association Biodiversity Information Standards (TDWG) since 2005.  
The unit offers scientific services to the museum’s staff and to external partners on 
Biodiversity Information related studies. It manages the institution’s involvement in EU-
domain projects such as the Belgian Cooperation, Belgian Science Policy and in-house 
financial support, …). 
Services provided by the unit such as managing and publication of scientific data, 
species distribution modeling, publication of Natural History collections and libraries 
related content online are presented in this poster.  
The promotion and usage of TDWG data exchange standards and generic data 
providing software such as ABCD (Access to Biological Collection Data ) and BioCASE 
(Biological Collection Access Services for Europe.) have greatly facilitated the data and 
workflow of the Unit. TDWG standards contributed to various projects with different 
objectives in an interoperable way. This reduced the duplication of databases and data 
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providing portals.  
The long term expertise and gained knowledge of TDWG standards enable staff of the 
unit to contribute to the enhancement of the standards and associated tools and to act 
as technology and advisory providers in a range of projects.  
The common features of our projects are the TDWG standards. This poster 
demonstrates the significance and utility of wider usage of TDWG standards. 
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EDIT MapViewer and Map REST services  
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During the two hour session titled ‘Biodiversity Informatics for Biosystematics’ we plan 
to include a 15 minutes + 5 minutes questions feature with a power point presentation 
highlighting the EU Network of Excellence EDIT for European Distributed Institute of 
Taxonomy, MapViewer and the EDIT Map REST Services.  
The MapViewer is an online GIS tool for taxonomists to plot and query distribution data 
of species to be used in publications. It has many valuable features that operate entirely 
online with no need to download any client software. The platform links to the Global 
Biodiversity Information Facility (GBIF) allowing the users species data to be compared 
to the data contained within GBIF. There are also spatial analysis tools included in the 
MapViewer to perform more complex studies. The ability to highlight and label regions 
interactively on the map for reference after printing is also possible. It is also open 
source and free to use, which is becoming very desirable in the taxonomic world. 
The Map REST Services are tools used by institutions to allow for the dynamic mapping 
of species data allowing points or areas to be highlighted. Queries can be preformed on 
species datasets that result in the displaying of a map that shows the species 
occurrence locations based on the query preformed. There is also the possibility of 
viewing maps with areas highlighted based on TDWG region standards. Both options 
allow the possibility of overlaying the data on WMS layers like Google earth or NASA 
satellite images.  
These tools are available freely and will be maintained beyond the end of the EDIT 
project by the Royal Museum for Central Africa and the National Botanic Garden of 
Belgium. Alternatively we offer a mirror to institutions wishing to host their own copies of 
these services.  
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A matter of heart: comparative 3D-ultrastructure of the axial complex of 
Cephalodiscus gracilis (Pterobranchia, Deuterostomia) 
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Cephalodiscus gracilis is a semi-sessile deuterostome that shares with fish-like 
chordates pharyngeal gill slits and a dorsally situated brain. In order to reveal structures 
potentially homologous among deuterostomes and infer their functional roles we 
investigated the axial complex and associated blood vessels of C. gracilis using 
transmission electron microscopy, light microscopy, and computer based 3D-
reconstructions. The axial complex consists of a cap-shaped coelomic pouch, the 
pericard that surrounds a central blood vessel, the heart. The pericard is constituted of 
myoepithelial cells, with the cells facing the heart being richer in myofilaments. The 
blood vessels are situated in the extracellular matrix and comprise a ring-like channel 
system. A prominent dorsal medial vessel opens into the heart that gives rise to a short 
medial ventral vessel that opens into the glomerulus. The glomerulus is lined by 
podocytes of the large protocoel and is considered to be the site of ultrafiltration. The 
glomerulus posteriorly bifurcates and medially opens into a major blood vessel that 
gives rise to a pair of blood vessels that in turn supply the trunk. Two pairs of blood 
vessels project into the tentacles from the median dorsal blood vessel. This 
arrangement is consistent with the hypothesis that blood vessels in the tentacles 
increase oxygen supply for the brain. Blood vessels contain parenchymal blood cells, 
richly supplied with rough endoplasmatic reticulum. Based on detailed similarities, the 
axial complex of C. gracilis is considered homologous to the axial complex in 
Rhabdopleura spp., Echinodermata, and Enteropneusta. In addition, we discuss 
similarities to excretory structures and hearts/pericardia in chordates to the axial 
complex in C. gracilis.  
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River courses constitute excellent study systems to address how environmental 
variables affect population structure through space and time. Their characteristic spatial 
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hierarchical structure and the temporal variation of connectivity, due to barriers along 
watercourses and interconnections among drainage systems, configure a complex 
landscape shaping the patterns of dispersion and genetic structure of fish populations. 
Using a Landscape Genetics integrative approach, we aim to investigate the role of 
paleohistorical and contemporary landscape features in shaping genetic variability in the 
Iberian endemic freshwater fish species Pseudochondrostoma polylepis (Cyprinidae). 
Using 18 microsatellite loci as molecular markers, 333 samples from 15 locations at the 
Tagus river basin, one of the largest Iberian river basins, are analysed to access genetic 
diversity, population structure and levels of gene flow. Throughout a Bayesian clustering 
methods approach, the geo-referenced individual multilocus genotypes are used to 
assess the landscape functional connectivity: identify areas of genetic discontinuity and 
cryptic population boundaries, and evaluate levels of genetic connectivity among 
populations. Further, within a Geographical Information System (GIS) database, the 
genetic data and various paleohistorical and contemporary environmental variables are 
merged as different GIS data layers, in order to identify the landscape features that 
restrict gene flow at different time scales and explain the genetic discontinuities 
observed. This study contributes to the understanding of the effects of spatial and 
temporal landscape heterogeneity on population processes, and gathers important 
background knowledge for the management and conservation of these threatened 
freshwater systems. 
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Most approaches in multi-gene data sets deal with predefined thresholds or (quasi) 
biqulique solutions to decrease the amount of missing data. The software MARE 
provides an alternative heuristics which 1) assesses potential information content of 
partitions in super matrices using an eGM and 2) reduces super matrices with a simple 
hill climbing procedure to single quasi-bicliques with high informativeness. Formally, it 
reduces a super matrix to an incomplete edge-weighted bipartite graph, representing a 
subset of taxa and genes. MARE seems promising for a reasonable taxa / gene 
selection from raw phylogenomic data sets.. 
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The tropical fauna of the Philippines is remarkable for its high percentage of endemic 
species, which even exceeds that of Madagascar. In Trichoptera the rate of endemism 
is more than 90%. The study of the occurrence, taxonomy and distribution of endemic 
groups allows reconstruction of  their biogeo-graphical history and contributes towards 
elucidation of the origins of the Philippine biota. The genus Rhyacophila Pictet is one of 
the most ancestral groups in Trichoptera. Fossil species were described from Baltic 
Amber, and they provide evidence for an age of Rhyacophila older than that of the 
Philippines. To date 10 species are known to occur on the archepelago, all of them 
endemic. They belong to two species groups only, the castanea-group (4 species) and 
the new established spinosellata-group (6 species). 
Outside the Philippines the distribution of the castanea-group encompasses continental 
South East Asia and Sundaland. On Borneo, the group is represented by R. 
argentipuctella Kim. It is a widespread and abundant species, which immigrated along 
the Sulu-Archipelago into Mindanao and gave rise to the evolution of four species on 
three different islands. 
The spinosellata-group is restricted to the Philippines. There are no close relatives in 
South East Asia and Sundaland. The origin of its species is enigmatic. The group 
belongs to a branch which includes the betteni- and the yosiiana groups. The former is 
confined to North America and the latter consists of an endemic species swarm in 
Japan and a single species in China. It is assumed that an ancestral species of the 
branch arrived in the Philippines and led to the evolution of the endemic spinosellata-
group, whereas in South East Asia and in Sundaland its ancestors went extinct. This 
example points to the hitherto less considered function of the Philippines as a refuge, 
and survival area, of an older Asian fauna. 
Today the Philippine fauna stands on the eve of comprehensive destruction caused by 
deforestation and the poverty of an increasing human population (Wilson 1992). The 
study of the fauna is an urgent task at least to save the information which are provided 
by each endemic species.  
 
Wilson, E.O. (1992): The diversity of life. –  The Belknap Press of Harvard, University Press, 
Cambridge/Massachusetts. 

 
 

Poster II-74 
 

Conflicting phylogenetic signal within the nuclear marker PRK highlights the 
importance of hybridization events  

in the diversification of Bromeliaceae 
 
Michalak, I.1,2,3; Silvestro, D.1,2,3; Brie, D.1,2; Barfuss, M.H.J.4; Schulte,K.5 & Zizka, G.1,2,3 

 
1Department of Botany and Molecular Evolution, Senckenberg Research Institute, 



253 
 

Senckenberganlage 25, 60325 Frankfurt/Main, Germany  
2Institute of Ecology, Evolution and Diversity, Goethe University, Senckenberganlage 25, 
60325 Frankfurt/Main, Germany 
3Biodiversity and Climate Research Centre (BiK-F), Senckenberganlage 25, 60325 
Frankfurt/Main, Germany 
imichalak@senckenberg.de; dsilvestro@senckenberg.de 
4Department of Systematic and Evolutionary Botany, University of Vienna, Rennweg 14, 
1030 Wien, Austria 
5Australian Tropical Herbarium, James Cook University, Sir Robert Norman Building 
(E2), PO Box 6811, Cairns 4870, QLD, Australia 
 
The family Bromeliaceae includes 57 genera and over 1700 species which have a 
predominantly Neotropical distribution (1 species in West Africa), and underwent 
several major radiation events over the past 20 million years. Despite the remarkable 
morphological diversity within the family only little variation is found in plastid DNA 
sequences, severely hampering the inference of interspecific relationships based on 
these markers. Nuclear markers generally yield a higher proportion of informative sites 
compared to plastid sequences, but are more difficult to amplify and problems in 
distinguishing paralogous and orthologous sequences may arise. We produced nuclear 
(PRK) and plastid alignments for representatives of the subfamilies Bromelioideae and 
Pitcairnioideae s.str. (with focus on the genus Fosterella) and investigated their 
contrasting evolutionary histories. Here we show that plastid and nuclear phylogenies 
yield incongruent topologies and that complex patterns within the nuclear phylogenetic 
reconstructions based on the PRK dataset are best explained with the occurrence of 
paralogous copies but also with past hybridization events within Bromelioideae as well 
as within Fosterella. The importance of hybridization in the rapid radiation of 
Bromeliaceae is discussed as well as potential strategies to extract phylogenetic 
information from these and similar data sets. 
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The Tropical Andes belong to the world’s biodiversity hotspots and harbor an 
exceptionally high number of endemic plant species. Fosterella (Bromeliaceae), a 
genus comprising 31 terrestrial and saxicole species, is mainly distributed within this 
highly diverse region: 22 of its species occur in the arid and semi-humid habitats of the 
northeastern Andean slopes of Bolivia. Twenty of these have small distributional ranges, 
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eleven are found to be narrow endemics. Thus Fosterella can be considered as a model 
case for an evolutionary history in the Andean region leading to high endemism. Earlier 
studies on this genus suggest that hybridization played an important role for its 
speciation. We conduct phylogeographic analyses based on AFLP patterns to unravel 
the phylogeny and the population structure of Fosterella’s subclades to assess 
speciation processes, and especially the evolution of narrow endemics in this genus. 
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Dianthus gratianopolitanus Vill. (Cheddar Pink, Pfingstnelke), a member of the 
Caryophyllaceae and endemic to Central Europe, grows neraly exclusively in rocky 
habitats, but is associated with different substrate type such as siliceous bedrocks, 
dolomite, serpentine, sandstone, and others.  
A distribution hot spot are the calciferous Jura Mountains in Germany (Baden-
Württemberg) and Switzerland, but in most other Central European countries few 
populations or metapopulations are still existing. 
The rare species is severely protected throughout its distribution range, being at the risk 
of becoming extinct in several regions mostly because of the success of grassland and 
woodland vegetation closing the  open, rocky habitats and, of course, also due to the 
immediate effects of human leisure activities (hiking, climbing, collecting). 
Metapopulations are widely isolated from each other. Also, the plant is missing in 
several, potentially suitable locations, which often applies to the immediate vicinity of an 
established population. Mode and extent of sexual reproduction in this polyploid species 
(2n=4x/6x=60/90) are unknown.  
In this population genetics study, we investigate (a) genetic variability within and (b) 
genetic relationships among European populations using Amplified Fragment Length 
Polymorphisms (ALFP) and also chloroplast-DNA (cpDNA) markers. Understanding the 
genetic structure on the population level may yield insight into whether there is a 
regional or general correlation between a high level of homozygosity (genetic 
bottlenecks, inbreeding depression) and population size decrease for Dianthus 
gratianopolitanus. Furthermore, we would learn more about the adaptional potential of 
this species, since it is a rare case that a highly endangered plant species in Central 
Europe does not prefer one single habitat type as defined by edaphic conditions. 
Preliminary results show low variability in common cpDNA markers (trnL-trnF spacer, 
trnC-ycf6, trnH-psbA, psbB - psbH). However, chloroplast genotypes can be linked to 
different substrates, revealing a common genotype on calciferous substrate throughout 
Germany either indicating simply evolutionary history or maybe correlation with edaphic 
adaptation. Future reziprocal transplantation and common gardens experiments of 
plants from different sources and grown on different substrates should unravel the 
impact of evolutionary history versus local adaptation. 
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Ambiguities in assessing questions about the ontogeny and phylogeny of segmented 
metazoans are largely dependent on an excessively simplistic interpretation of their 
body structure as composed by repeated, integrated units which are simultaneously 
seen as developmental, morphological, functional and evolutionary modules. However, 
segments emerge evolutionarily (a) by the integration of multiple serially repeated 
features, (b) irrespective, to some extent at least, of the specific mechanisms of genetic 
control on the production of the individual series (e.g., pairs of appendages, nephridia 
etc.), (c) of the degree of developmental interrelationships among these, and (d) of the 
timing of their appearance, including, specifically, (e) the possible occurrence of multiple 
segmentation mechanisms acting, either sequentially or hierarchically, within the same 
animal. What emerges from this view is not a concept of segment as an archetype from 
which all actual kinds of serial body units should be derived, but rather a concept of 
segment as an ‘attractor of form’, to whose robustness contribute both the genetic and 
the developmental systems. This bears on the evolvability of the corresponding 
lineages, and the functional adaptations toward which a segmented body is open. An 
adequately inclusive approach to segmentation may help understanding the variegated 
scenarios of phylogenetic relationships between unsegmented and diversely segmented 
animal lineages suggested by recent molecular phylogenies. 
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The family Pteromalidae (Hymenoptera: Chalcidoidea) contains small to medium-sized 
chalcid wasps which develop as primary or secondary parasitoids on various species of 
mainly holometabolic insects. With about 3500 described species it is one of the largest 
chalcidoid families. The family is often called the ‘dumping ground’ of Chalcidoidea 
because of its unstable classification and the impossibility to find reliable characters for 
its delimitation. Although some chalcid wasps were known in pre-Linnaean times, the 
earliest pteromalid species described according to the present day taxonomic system 
was Ichneumon muscarum Linnaeus, 1758 (now under Pachyneuron). In 1820 Dalman 
introduces the family Pteromalini, which included all known chalcid genera. Almost in 
the same time, Francis Walker begins to describe an impressive number of genera and 
species, followed by Westwood, Haliday, Förster, Thomson, Dalla Tore and others. Each 
of these authors proposed a different classification, with numerous groups and 
subgroups. Thus, at the beginning of the 20th century there was a great deal of 
confusion regarding the classification of these insects. Things were gradually improved 
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by Ashmead (1904), Schmiedeknecht (1909), Peck (1951) and Nikol’skaya (1952), but 
the pteromalids were scattered in different groups which were recognized as families by 
some authors and subfamilies/tribes by others. In 1969 Graham published his main 
work on the west-palaearctic Pteromalidae, recognizing 15 subfamilies. Bouček (1988) 
revised the Australasian Chalcidoidea and classified the pteromalids in 28 subfamilies of 
which 11 were based on a single genus. According to Noyes (2003), the family is 
currently divided in 30 subfamilies, with 587 described genera. Unfortunately, the few 
phylogenetic studies which involved the chalcid wasps or pteromalids suggested that 
the familiy was not monophyletic. Proposed solutions involve either the delimitation of a 
larger family to include also the agaonids, torymids, perilampids and eucharitids, or the 
splitting of Pteromalidae into smaller families. However, in order to choose one of these 
strategies, more phylogenetic studies must be carried out, in which more taxa are 
involved and different approaches (morphology, molecules, caryotype) are used. 
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For more than 40 years, classical cytogenetic techniques have been providing a wealth 
of data with regard to the chromosomal constitution and evolution of mammalian 
species. These data have also constituted the groundwork for several other approaches 
in phylogenetic studies, e.g. molecular etc. We present relevant examples, using the 
data from recent cytogenetic studies on small mammals of Greece. In particular we 
show how the distribution of constitutive heterochromatin helps discriminate species 
that can be morphologically confused, i.e. the wood mice Apodemus flavicollis vs. A. 
sylvaticus and the widespread vole Microtus rossiaemeridionalis vs. the Balkan endemic 
M. felteni (recently evaluated as EN in the Greek Red Data Book). Also we demonstrate 
how the heterochromatin study in chromosomal races of the Balkan endemic vole M. 
thomasi has revealed remarkable variation in sex chromosome heterochromatin content 
and distribution, now under scrutiny using molecular cytogenetic approaches. Moreover, 
the G-banding study of populations of the Cretan spiny mouse Acomys minous has 
revealed the existence of three Robertsonian (Rb) races, one of which appears to be 
the ancestral chromosomal form in the whole cahirinus group of taxa in the genus 
Acomys, i.e. A. cahirinus, A. cilicicus, A. minous, A. nesiotes. Our data confirms a 
strong phylogenetic relationship in the four taxa and reinforce the suggestion that they 
are in fact conspecific populations under geographical isolation. Finally, additional data 
are presented on the ever-interesting subject of Rb chromosomal variation and 
evolution in natural populations of the house mouse Mus musculus domesticus and the 
different Rb systems of Greece. 
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Boraginaceae (1600 species in ca. 80 genera) shows considerable diversity in floral 
morphology and function. A wide range of pollinators have been reported for the family, 
with nectar the most common reward. Buzz-pollination has been reported for several 
taxa. Buzz-pollinated flowers are generally believed to have pollen as the primary, or 
only reward, but no evidence has so far been presented that this leads to increased 
pollen offerings in buzz-pollinated flowers. It has, however, been hypothesized that a 
loss of nectar is associated with the transition towards buzz-pollination. Boraginaceae 
are generally nectariferous and the aim of the present study was to investigate floral 
rewards in buzz-pollinated Boraginaceae. We investigated pollen and nectar in buzz-
pollinated and non-buzz-pollinated representatives in ca. 100 species of Boraginaceae. 
The study included three of the four tribes currently recognized and representatives of 
the presumably buzz-pollinated genera Borago, Cerinthe, Onosma, Symphytum, 
Trachystemon, and Trichodesma. P : O ratios were consistently elevated in buzz-
pollinated taxa and these had amongst the highest P : O ratios in the respective groups. 
However, P : O ratios differed notably between the buzz-pollinated taxa from the three 
different tribes, indicating a strong phylogenetic constraint. While pollen production was 
increased in buzz-pollinated taxa, we found no trade-offs in nectar production and 
nectar was present in all buzz-pollinated genera, and in similar amounts and 
concentrations as in taxa without buzz-pollination. Our results clearly show a trend 
towards increased pollen production in all buzz-pollinated taxa, with pollen production is 
subject to a phylogenetic constraint. Buzz-pollinated Boraginaceae thus do not conform 
to the paradigms of buzz-pollination – P : O ratios are elevated and nectar is present in 
buzz-pollinated taxa. The buzz-pollination syndrome is more heterogeneous in these 
characters than previously reported. 
 
Keywords: Cerinthe, floral reward, Onosma, pollination, P:O ratio, Symphytum 
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Evolutionary biology offers several frameworks for understanding how complex traits 
may be modified over evolutionary time. However, we know remarkably little about how 
such traits might originate in the first place. What are the genetic, developmental, and 
ecological mechanisms, and the interactions between them, that mediate not just the 
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modification of existing traits, but the origin of novel traits and trait diversity? In my talk I 
explore the genetic, developmental, and ecological underpinnings of a class of traits 
that is both novel and highly diverse: beetle horns. Several thousand species of beetles 
express horns, and dramatic variation in size, location, shape, and number of horns 
exist between species, sexes, and alternative morphs. Most importantly, beetle horns 
lack obvious homology to other insect traits, instead they can be viewed as a novel 
feature that horned beetles invented during their evolutionary history, and which has 
since undergone one of the most dramatic trait radiations in the animal kingdom. Using 
a combination of morphological, developmental, genetic and genomic studies I explore 
the evolutionary origins of horns, as well as the mechanisms that mediated their 
subsequent diversification within and between species.  
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No study has been previously carried out on the bryozoans from the northern coasts of 
the Persian Gulf and Gulf of Oman. One study on  the southern coasts of Persian Gulf 
has been carried out on bryozoans of Saudi coasts. The present study was executed on 
the coasts of the Qeshm Island, between the Persian Gulf and Gulf of Oman.Sampling 
was carried out from November 2007 to November 2008, along the intertidal zone of the 
island. Natural substrates , as well as artificial substrates  were collected. To identify the 
specimens and Scanning  SEM were used. During the present work 8 species from 7 
genera belonging to 7 families were identified: Conopeum sp., Biflustra savartii, 
Antropora minor, Poricella robusta, Rhynchozoon cf. verruculatum, Rhynchozoon sp., 
Microporella orientalis,and Parasmittina egyptiaca. All the species belonged to order 
cheilostomata, class Gymnolaemata. Except A. minor and  P. robusta , other species 
are new record from the Persian Gulf and Gulf of Oman. Also, specimens of Conopeum 
sp. seems to be new species and further studies must be done to describe it. Together 
with the species found in this area of the Persian Gulf increase to 36 species. 
 
Keywords: bryozoa,cheilostomata, Geshm Island, Persian Gulf   
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The first traces of eudicotyledons in earth history are tricolpate pollen grains in early 
Cretaceous (Barremian) paleoequatorial strata in northern Gondwana. During the mid-
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Cretaceous eudicot pollen diversity and frequency increased and they spread to more 
northern and southern realms. Early eudicot macrofossils are relatively rare. In Aptian 
strata macrofossils - partly more or less complete plants with leaves and flowers with 
affinities to the Ranunculales plus Proteales, and possibly Nelumbonaceae and 
Platanaceae - are found in palaeoequatorial areas, such as the Crato Formation of 
northeastern Brazil. During the Albian and Cenomanian fossil remains of Platanaceae 
became more common and other families such as Buxaceae and Sabiaceae were 
present as well. Overall the diversity of floral characters and organization among the 
early diverging eudicots is remarkable. Their ecological requirements also seem to have 
differed quite substantially. Eudicots grew in water, moist and shaded areas, and also in 
dry habitats already during the early Cretaceous. 
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In this study, for the first time intertidal amphipoda of the Gulf of Oman at localities 
between Jask to Chabahar were studied. Prelimnary results revealed presence of 
cosmopolitan species Caprella cf. danilevskii Czerniavskii, 1868 and rare species 
Pseudocaprellina pambanensis Raj, 1927 from Caprellidae and Phtisicidae, 
respectively. These two species were found in rocky shores on brown algae. The 
morphological study of two population of Caprella cf. danilevskii shows variations in 
poropodus morphology in the second genatopod compared to Type specimen.  Study 
on other caprellids, revealed that there are new species to science belong to the genus 
Caprella in the region. These are descibed here and need further sampling and 
taxonomic comparisions. 
 
Keywords: Caprella cf. Danilevskii, Pseudocaprellina pambanensis,  Gulf of Oman, Persian Gulf  
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Polyploid complexes have long been a source of confusion to taxonomists due to their 
combination of morphological and ecological variability with a lack of obvious 
boundaries between putative species. Grindelia Willd. (Asteraceae) in the California 
Floristic Province provides a prime example of both of these factors. Both diploid and 
tetraploid plants occur within the California Floristic Province, with tetraploids 
predominating along the coast and diploids in the interior. Although phylogenetic 
analysis shows that California Floristic Province Grindelia form a clade, relationships 
within the clade remain unresolved due to a lack of sequence divergence. Complex 
ecological and morphological variation within California Floristic Province Grindelia has 
been interpreted as being indicative of either extensive or no taxonomic diversity. Most 
of the morphological and ecological diversity is present in the tetraploids, which appear 
to be autotetraploids based on cytogenetic data from prior studies. In this study, 439 
individuals from ten populations (nine tetraploid and one diploid) were examined using 
six nuclear microsatellites to assess whether any genetic structure was evident across 
populations or putative taxa or both.  Each of the ten populations was genetically 
distinct from the others and gene flow among populations appeared to be low. Although 
the plants grouped more strongly according to population than according to taxon 
(following A. J. Moore's morphology-based classification), it was possible to classify > 
90% of the individuals according to taxon using discriminant analysis of the 
microsatellite data.  
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Seeds of 10 species of the genus Minuartia L. belong to 3 different Sections 
(Acutiflorae, Minuartia and Sabulina), were examined with Scanning Electron 
Microscope. Some characters such as seed length, seed width, seed coat, cell size, cell 
ornamentations, cell margin shape, etc.,were studied for all taxa. Cluster analysis and 
principle component analysis were used.Results displayed that the species M. hamata( 
Sect. Minuartia) has very different ornamentations in contrast with the other species  
located in the Section(M. Meyeri and M. decipiens) and also other species of the genus. 
Seed ornamentations in this species is rugose instead of reticulate seen in all other 
taxa. Also the seed shape in M. hamata was elliptic while other species of the genus 
were reniform in shape. PCA for qualitative data showed that the species is laid with 
long distance in proportion to other species in the space. The cluster dendrogram for 
qualitative characters confirmed our statements. The perennial species M. lineata, M. 
juniperina, M. aucheriana, M. sublineata and M. glandulosa(Sect. Acutiflorae) which 
were morphologically similar, separated via seed characters in cluster analysis. Two 
other species M. decipiens and M. meyeri that belong to the same Section(Sect. 
Minuartia) and the only distinguishing character for these species were the pedicel 
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length and sepal base shape, had different seed features, so seed character could be 
effective in separation of these 2 species. PCA and cluster dendrogram results, put 2 
related species of Sect. Sabulina, M. mesogitana and M. hybrida, which were 
morphologically very similar, in a short distance from each other. Therefore the results of 
cluster analysis confirmed morphological achievements for these 2 species. In spite the 
fact that seed micromorphology has variation and its taxonomic value is obvious for 
some taxa, the situation of some species is still ambiguous by using only seed 
characters. As a result, it seems that some complementary studies is needed for 
confirming these conclusions.  
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The genus Barbus Cuvier and Cloquet, 1816 is known for its complexity due to the wide 
distribution, zoogeography, species diversity, and the morphological plasticity of 
populations. One of the most distributed species in this complex group is Barbus lacerta 
Heckel, 1843 found in Southern Caspian, Tigris-Euphrates and Urmia basins. Our 
findings are suggestive of a strong morphological and genetic (based on cytochrome b) 
differentiation between the populations of these studied basins that corresponds well 
with their distribution patterns in geographically isolated basins. Investigated parameters 
with univariate and multivaraiate analysis using standardized morphological variables as 
well as molecular analysis revealed that the Tigris populations are completely separated 
from the two others. The Caspian and Urmia are separating from each other but there is 
still some overlapping among several morphological characters of the populations in 
these basins. However, molecular study based on the cytochrome b sequencing with 
Neibour-joining and Maximum parsimony methods suggest two completely 
differentiated groups. In accordance with our data we suggest that the populations of 
the Southern Caspian, Urmia and Tigris basins are genetically and morphologically 
separated from each other and they may be distinct operational taxonomic unit. 
 
Keywords: Barbus lacerta, complex group, taxonomy, phylogeny  
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In the framework of the global action plan for the conservation of Zelkova (Ulmaceae), a 
thorough understanding of the genetics and dynamics of Zelkova populations is 
indispensable. Here we report on the development of microsatellite markers in Zelkova 
using the 454 pyrosequencing methodology, which will be used for the analysis of 
genetic diversity in wild and cultivated Zelkova populations. 
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While both paleontologists and molecular biologists are interested in the study of the 
history of life, a long lasting lack of communication between the two fields hampered 
integrative approaches for understanding the patterns and processes of organismal 
evolution. On the one hand, this was due to the widely held view that the fossil record is 
too poor to study evolutionary processes in detail and therefore genetic information 
should be used instead, whereas on the other hand many paleontologists considered 
studies derived from genetic data as too reductionist to explain large scale patterns of 
evolution. In recent years, however, both sides have realized that a closer collaboration 
yields the potential for novel, integrative avenues of research which should prove highly 
beneficial for deep-time evolutionary questions from both molecular biology and 
paleontology, and which are independent of traditional disadvantages of paleontology 
such as an incomplete fossil record. This particularly applies to studies in evolutionary 
developmental biology (“Evo-Devo“), morphological and phylogenetic diversification, 
and the assembling of the Tree of Life. Here, we present several examples from our 
own research on amniote and reptile evolution which show that integrative approaches 
combining genes and fossils make it possible to investigate evolutionary issues that 
neither field would have been able to study on its own. Examples include the evolution 
of the vertebral column in fossil and extant vertebrates, the application of fossil 
calibrations of molecular clocks for studying clade divergence and diversification, and 
the importance of fossils for testing hypotheses of phylogeny derived from molecular 
data.  
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Floral symmetry is a trait to which much attention has been given in the literature. Two 
main types of floral symmetry are recognized: radial symmetry or actinomorphy and 
bilateral symmetry or zygomorphy. The fossil record suggests that zygomorphy evolved 
in various lineages after the emergence of angiosperms (flowering plants) and together 
with the diversification of specialized insect pollinators. Zygomorphy has always been 
considered as being derived compared to actinomorphy. The exact number of 
transitions towards zygomorphy throughout all angiosperms is unknown. The estimated 
number of transitions from actinomorphy to zygomorphy vary in the literature, and this 
number often reflects the number of families in which zygomorphy is found, not the 
actual number of transitions at the species level. We conducted a detailed phylogenetic 
analysis of the evolution of zygomorphy in angiosperms, using updated and robust 
phylogenies based on the latest classification (APG3: The Angiosperm Phylogeny 
Group, 2009), and optimising floral symmetry onto these trees. Our results indicate that 
zygomorphy evolved only once in ‘basal angiosperms’ (a paraphyletic assemblage 
consisting of all angiosperm taxa that have diverged before the divergence of monocots 
and eudicots), at least 23 times independently in monocots and at least 46 times 
independently in eudicots. The number of independent transitions from actinomorphy to 
zygomorphy is therefore much higher (at least 70, almost twice the highest number 
given in the literature) than all previously estimated numbers.  
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The reptile fauna of Madagascar is most fascinating due to high level of diversity 
associated with a high degree of endemism. Currently, over 370 recognized species of 
reptiles are known from Madagascar, and many of them are seriously threatened by 
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habitat destruction and other human activities. In a collaborative project we assessed 
the overall genetic diversity of the Malagasy squamate (lizard and snake) fauna at the 
species level using the DNA barcoding approach. Our sampling represents the vast 
majority (approximately 80%) of the Malagasy reptile fauna, and this collection also 
includes valuable type material (holo- and paratypes). Using a single degenerated 
primer pair, the success rate of amplification and sequencing was constantly high 
(generally over 90%) even if having only degraded DNA available and/or minimal 
amount of tissue samples. The use of relatively short sequences of ca. 650bp 
corresponding to the standard DNA barcode region largely succeeded in assigning 
samples correctly to major taxonomic groups. Nevertheless, Malagasy reptiles showed 
an extraordinarily high genetic divergence of DNA barcodes. In several cases 
intrageneric p-distances over 20% were observed, indicating that these species are old 
and predicting that a considerable intraspecific divergence is to be expected as well.  
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The Ponto-Caspian region includes the Black, Azov and Caspian Seas and had 
undergone a number of dramatic geological changes throughout its history. From 5.8 to 
5 million years before present the Black Sea and Caspian Sea depressions became 
separated and the fauna in each basin evolved independently. Among the crustaceans 
found in the area, amphipods constitute a major group. Pontogammarus maeoticus is 
the most abundant and widely distributed amphipod along the Iranian coast of the 
Caspian Sea. Its distribution is not limited to the Caspian Sea, but includes also the 
Black and Azov Seas, thus embracing the entire Ponto-Caspian area. The species can 
therefore be considered an optimal guiding organism to test the competing hypotheses 
available in the literature on the evolution of the Ponto-Caspian fauna. The aims of this 
study were: to derive an exhaustive phylogeographic hypothesis for P.meoticus across 
its entire distribution range with the aid of both molecular and morphological data and to 
determine whether the phylogeographic architecture of the species reflects the 
geological evolution of the Ponto-Caspian area. Thirteen locations along the southern 
shorelines of the Caspian Sea, two sites along the western shorelines of the Black Sea 
and one site from Azov Sea were sampled for the study. A total of 103 individuals were 
screened for sequence polymorphism at two mitochondrial loci (COI and ND5, 622 and 
657 bp, respectively) while 74 individuals were sequenced for the nuclear EF 1 alpha 
gene (234 bp). The molecular screening was coupled with a morphometric analysis of 
twenty-three selected characters. Analyses on molecular data defined a total of 53 
haplotypes for the two mitochondrial genes and 27 haplotypes for the nuclear marker. 
Monophyly of the individuals from each basin was always well supported in a variety of 
phylogenetic searches. Both morphology and molecules were concordant in identifying 
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major phylogeographic breaks corresponding to the sampled basins. This is in 
remarkable agreement with what already known for a variety of taxonomically unrelated 
groups from the same area and highlights the geological evolution of the basins as a 
major force in determining patterns of biodiversity. 
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Diversity of plant cover of the Central Caucasus high mountain areas (1750-3600 m) 
was studied and more than 500 phytosociological relevés with 600 species in total 
compiled. Plant diversity, frequency of occurrence, abundance was determined at 1 and 
25 m2 quadrates and habitat parameters were recorded. 
Specific diversity of the communities ranges from 40-45 (rarely reaching 50) to 3-5 per 
25 m2. The most diverse are simple-structure communities (Magerwiesen) in optimum 
pasturing conditions. The lowest number of species is recorded in subalpine tall 
herbaceous communities, wetlands and subnival vegetation. 
Abrupt decrease in the species number is observed only above 2800 m a.s.l., which 
must be explained by long-tern grazing and discontinuity of the forest zone. The highest 
number of species is recorded in upper montane-subalpine zones. Percentage of 
endemic species rises with increase in altitude. Species loss on eroded slopes exceeds 
40%.  
At present open access species database for improved biodiversity management and 
projections of trends under global change is being created within the framework of the 
project Mountain biodiversity in the Caucasus and its functional significance supported 
by implemented by Swiss National Science Foundation SCOPES programme and 
implemented by Institute of Botany, University of Basel, Switzerland, and Ilia State 
University, Georgia. The project proposes an electronic biodiversity archive initiative, 
aiming at building a computer data base that includes hundreds of relevés. This data 
base will permit placing the results of long term high mountain studies in a wider 
geographical context and will also open the possibility to link the Georgian field ecology 
community with the Global Biodiversity Information Facility (GBIF), an international 
biodiversity data portal, in particular to contribute to the Global Mountain Biodiversity 
Assessment (GMBA) mountain portal initiative with GBIF. This will permit a large 
comparison of plant community settings in steep mountains worldwide and help in study 
of large scale patterns of species diversity in the Caucasus with respect to land use and 
erosion aspects, climatic and topographic affiliations of certain taxa.  



266 
 

 
 

Talk S41 
 

Reconstructing the biogeography of the 100 species of a Miocene 
Asian/Australian Araceae clade 

 
Nauheimer, L.1; Boyce, P.C.2 & Renner, S.S.1 
 
1Systematic Botany, University of Munich, Menzingerstr. 67, Munich, Germany 
nauheimer@bio.lmu.de 
2School of Biological Sciences, Universiti Sains Malaysia, Pulau Pinang, Malaysia 
 
The Malay Archipelago is a geologically complex region, connecting the Sunda shelf 
with the Sahul shelf at least since the Early Miocene. The genus Alocasia comprises c. 
100 species, distributed from Sri Lanka to subtropical Australia. Most species are 
lowland forest understorey herbs, although a few grow on exposed sites, or at 
elevations above 1000 m. The closest relative is Leucocasia gigantea (=Colocasia 
gigantea) from SW China through Indo-China and Thailand, through Peninsular 
Malaysia, Sumatera, and Java. We have sampled 78 species for >5000 nucleotides of 
chloroplast and nuclear DNA, with the sampling biased towards Borneo and the 
Philippines, partly because of fieldwork in Sarawak and Sabah (Malaysian Borneo). A 
dated phylogeny implies 11 over-water dispersal events, including five from Borneo to 
the Philippines, two from Borneo to Sulawesi, and three from the Philippines to Borneo, 
Sulawesi, and New Guinea. Australia has a single species of Alocasia, which is 
behaving as a wild card taxon. The main diversification of the clade began in the Late 
Miocene following the mid-Miocene climate cooling and the expansion of everwet forest 
in the Malay Archipelago. A striking radiation occurred on the Philippines, where 17 
species including the widespread marginally edible species Alocasia macrorrhizos, have 
arisen over the past 5 Ma.  
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The species of six Cheilanthes species( Pteridaceae) that grow in southern region  of 
Iran were studied with SEM. The equatorial diameter is not useful in distinguished 
species because of the interspecific variability of such species as C. persica. 
All the species analyzed have one basic pattern of structure: a homogeneous, smooth 
exospores and a sculptured perispore. Four sculpture groups were recognized: 
rugulose, ridged, cristate and cristate-reticulate. 
 
Keywords: spore, morphology, SEM, Iran 
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Eastern African high mountains have different ages. Except for Mt. Ruwenzori, all other 
are of volcanic origin. They emerge from a sea of lowlands and were isolated starting 
from the beginning. The Afro-alpine plant taxa have their closest relatives not in the 
surrounding lowlands but on the isolated high mountains scattered over Eastern Africa 
(Ethiopia, Kenya, Tanzania and Uganda). The origin and evolution of the flora of these 
high mountains were previously variously hypothesized. In this study, we used AFLP 
and sequences of cpDNA and low copy genes to disentangle the evolution, migration 
history and phylogeny of selected Afro-alpine & –montane and Ericaceous plant taxa. 
Pleistocene glaciations had profound impacts on the dynamics of speciation and 
persistence of biodiversity in Africa in general and Eastern African Mountains in 
particular. The current distribution and genetic diversity of the Afro-montane Lobelia 
giberroa could be explained by dispersal along the montane forest bridges formed 
during the humid interglacials. On the other hand, the Eurasian Lychnis colonized Afro-
alpine ecosystem by long distance dispersal during Pleistocene as a diploid ancestor 
and subsequent diversification and polyploidization occurred in Africa. The northern 
glaciations induced cool, dry and arid climate in Africa and downward shifts of the 
vegetation belts. This climate condition favored the evolution and dispersal of the alpine 
and arctic Arabis alpina, which colonized the northern Eastern African Mountain (e.g. 
Simen Mt.) via the Arabian Peninsula. The occurrence of the Asiatic haplotype of this 
taxon in Gara Muleta could be due to either a long distance dispersal from Simen Mts. 
or an independent colonization event from the Middle East.  Finally, we will evaluate the 
role of the Great Rift Valley as a barrier to gene flow and highlight an effort to search for 
Afro-alpine refugia by integrating taxonomic diversity and genetic diversity based on 
AFLP.  
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The genus Dianthus L. is represented in Armenia by 20 species. It is 30% of the total 
number of Dianthus species in the whole Caucasus. Sect. Armerium F.N.Williams (D. 
armeria L.); Sect. Carthusiani (Boiss.) N.F.Williams [D. calocephalus Boiss., D. 
subulosus Conrath & Freyn], Sect. Barbulatum F.N.Williams [D. raddeanus Vierh., D. 
caucaseus Smith, D. grossheimii Schischk., D. masmenaeus Boiss. (= D. 
transcaucasicus Schischk.) could be found, D. aristatus Boiss. (= D. preobrashenskii 
Klok.)], Sect. Dianthus [D. cretaceus Adam, incl.: a) subsp. cretaceus, b) subsp. 
multicaulis  (Boiss. & Huet) Nersesian, c) subsp. dmanissianus (M. Kuzmina) 
Nersesian, d) subsp. zangezuricus Nersesian, e) subsp. sevanensis Nersesian, D. 
parviflorus Boiss., D. inamoenus Schischk., D. floribundus Boiss. (= D. tabrisianus 
Boiss.), D. canescens K. Koch], Sect. Fimbriati Boiss. [D. libanotis Labill., D. crinitus 
Smith, D. crossopetalus (Fenzl ex Boiss.) Grossh. (could be found), D. orientalis Adam , 
incl. a) subsp. orientalis, b) aphanoneurus Rech.f., c) subsp. nassireddinii (Stapf.) Rech. 
f., d) subsp. obtusisquameus (Boiss.) Rech. f., D. martuniensis M. Kuzmina, D. jacobsii 
Rech. f.], Sect. Verruculosi Boiss. (D. cyri Fisch. & C.A.Mey). 
D. canscens (described from Armenia: Echmiadzin), D. grossheimii (described from 
Armenia: Eghegis), D. martuniensis (described from Armenia: Sulema pass) and D. 
floribundus are endemic species of Armenian Highlands. D.caucaseus and D.subulosus 
(described from Armenia: Akhtala) are endemic species of the Caucasus.  
The species in the region occur from foothills (D. inamoenus) and low mountain belt 
(D.cyri, D. libanotis, D. canescens) up to the alpine belt (D. raddeanus, D. cretaceus 
subsp. multicaulis). Most of the species occur in arid areas, on dry stony and rocky 
slopes and screes. D. orientalis grows on rocks. D. cyri occupies sandy and saline soils. 
D. armeria grows on forest glades, along river banks. D. calocephalus, D. subulosus, D. 
caucaseus, D. cretaceus occur mostly in meadows or steppe-meadows. 
Existence of very closely related Dianthus species as well as of species with numerous 
subspecies is a vivid proof of active speciation processes in the region.  
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Family Elateridae (Coleoptera) is represented in Latvia by 83 species, which belong to 
36 genera and 9 tribes. Such species as Agrypnus murinus (L.), Agriotes obscurus (L.), 
Ctenicera pectinicornis (L.), and Selatosomus aeneus (L.) can be traced most 
frequently. Rarer are Lacon lepidopterus (Pan.), Ampedus cardinalis (Schiödte), 
Anostirus purpureus (Poda) et al. Some of beetles from Elateridae family (Selatosomus 
melancholicus (F.), Ampedus aethiops (Lac.), Ctenicera cuprea (F.)) have not been 
found during last 50 years or are indicated just in literature sources, which most 
probably are determined inexactly or the collection, in which the found species has been 
mentioned is not preserved. From all species of Elateridae family one is included in 
Latvian Red Data Book - Stenogostus rufus (Deg.) and 3 species (Diacanthous 
undulatus (Deg.), Denticollis borealis (Payk.) and Ampedus erythrogonus (Müll.)) are 
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indicator species of natural forests.  
 
During the review of Elateridae family the researches were done in the following 
specially protected areas in NW Latvia: Moricsala Nature Reserve, Slītere National 
Park, Nature Reserve „Kaļķupe Walley”, Nature Reserve „Ance Swamps and Forests”. 
This part of Latvia is unique, because it is the only place in the Baltics, where the shore 
of Baltic Ice Lake (Blue hills) has preserved, it forms complex of habitats, where 
biological diversity is one of the greatest in Latvia. In the researched specially protected 
nature areas such EU protected habitats as Tilio-Acerion forests of slopes, screes and 
ravines, Western taiga, Fennoscandian natural old broad-leaved forests, Sub-atlantic 
and medio-European oak or oak hornbeam forests…. are located, they are very 
significant places for rare and protected species. 
The review of NW Latvian specially protected nature areas  was done with the aim to 
research faunistic contents of click beetles’ family as well as evaluate the protection 
activities of Elateridae family species, which are provided in nature protection plan for 
the appropriate territory. 
 
The research is done owing to financial means from the grant in European Social Fund project No. 
2009/0206/1DP/1.1.1.2.0/09/APIA/VIAA/010 
 
Key words: Elateridae, Latvia. 
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Astragalus L. with nearly 2500 species is probably the largest genus of flowering plants 
in the world. Iran alone shelters more than 850 species, being one of the main centers 
of the diversity of the genus A. sect. Incani DC. and is one of the most important and 
species richest sections among medifixed hairy Astragali, which includes about 135 
species world wide. A. sect. Incani with 73 species including 57 endemics has the most 
important diversification and speciation centers in Iran and is one of the most 
systematically problematic sections. In this study, for meiotic studies, anthers were 
stained with acetocarmine 1% and pollen fertility was estimated using glycerol-
acetocarmine mixture (1:1). Different pollen characters such as polar and equatorial 
diameters, thickness of the wall at the poles and equators, length and width of colpus, 
distance between two colpi in nongranule site and shape index were measured using 
the acetolysis method of Erdtman (1969) and were performed with microscopic slides. 
Then the relationship between ploidy level and fertility scale in 14 diploid species and 20 
polyploid species were perused, also measure of pollens in 14 polyploid species and 17 
diploid species were compared in A. sect. Incani. In this survey results showed that in 
polyploid individuals, average measure of pollens and sterile scale was senior than 
diploid.  
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Hypericum (St. John’s wort), the largest genus of the Hypericaceae, comprises currently 
477 species of worldwide distribution, with centers of diversity in temperate regions of 
Eurasia and Andean South America. In the tropics, species are almost always confined 
to high elevation mountain habitats. Close relatives of Hypericum (e.g., Thornea, 
Podostemum, Clusia) are exclusively distributed in the tropics, and the entire Clusioid 
clade seems to have a Gondwanan origin. Hypericum was supposed to have evolved in 
tropical Africa, and its worldwide distribution to be caused by vicariance – what is in 
accord to the biogeography of the Clusioids. 
To investigate the historical biogeography of Hypericum, we conducted a phylogeny of 
the genus using ITS (nuclear rDNA internal transcribed spacers) sequences of 366 
accessions, representing 204 species and nearly all of the sections described in 
Hypericum. To test the monophyly of Hypericum, outgroup representatives covering the 
three tribes of Hypericaceae were included. To infer the historical biogeography of the 
genus we used parametric modeling in Lagrange and parsimony approaches on dated 
phylogenies. 
The obtained phylogeny indicates Hypericum to consist of two Mediterranean grades 
and three large clades distributed in the Americas, Asia-Africa, and the Palaearctic-
Mediterranean, respectively. Morphological characters supported major groups within 
Hypericum. Sister to the American clade is the genus Triadenum, what makes 
Hypericum paraphyletic.  
According to our results the genus did not originate in Gondwanan times in Africa, but in 
the Paleocene around the late Tethys Ocean, i.e. the Mediterranean West Asian area, 
and its spread involved several intercontinental migrations and long-distance dispersals. 
Thus, in contrast to its closest relatives, the tropical Clusioids, Hypericum originated in 
the temperate regions of Eurasia and colonized several times independently tropical 
mountain habitats in Africa, Asia and Central and South America.  

 
 

Talk S32 
 

Evolution of succulence in Senecio and relatives (Asteraceae) 
 
Nyffeler, R.; Sombra-Staeheli, D. & Eggli, U. 
 
Institut für Systematische Botanik, Universität Zürich, Zollikerstrasse 107, CH-8008 
Zürich; Succulenten-Sammlung Zürich, Grün Stadt Zürich, Mythenquai 88, CH-8002 
Zürich, Switzerland 
reto.nyffeler@systbot.uzh.ch 
 
The tribe Senecioneae comprises some 3'000 species with a wide range of growth 
forms and life strategies. Overall, some 120 species show distinct structural 
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modifications that are classified to be part of the succulent life strategy. Molecular 
phylogenetic studies based on internal transcribed spacer (ITS) sequences reveal that 
three distinct lineages of Senecioneae evolved leaf, stem, and/or root succulence in the 
semi-arid and arid regions of Africa and Arabia: (1) a segregate group of four species of 
Senecio s.l. that is now part of the subtribe Tussilaginae, (2) a subgroup of Othonna in 
the subtribe Othonninae, and (3) a diverse group of former Senecio species (including 
Kleinia, Notonia) that also includes herbaceous Gynura and Solanecio species in the 
sutribe Senecioninae. Preliminary divergence time estimates indicate that the first two 
crown clades date back some 2 to 5 mya, while the third, most diverse and most 
species rich crown clade dates back 7 to 9 mya. We study the evolutionary patterns in 
quantitative and qualitative characteristics of stem and leaf succulence using parsimony, 
maximum likelihood, and Bayesian methods and compare the rates of phenotypic 
evolution between the three clades relative to their divergence ages. The succulent 
lineages in Senecioninae form a clade for which leaf succulent characteristics are 
reconstructed to be ancestral, while mesomorphic Gynura and Solanecio species are 
phylogenetically derived. Furthermore, particular stem succulent characters evolved, in 
conjunction with reduction in leaf surface area, in parallel within different subclades. The 
same applies to the differentiation between all-cell succulent leaves and partially 
succulent leaves, whose functional significance is not yet understood and deserves 
further comparative investigations.  
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In order to accomplish the ultimate goal of phylogenetics, being the reconstruction of the 
evolutionary history of the different lineages of organisms (the ‘Tree of Life’), the usage 
of methods of molecular systematics have developed into indispensable tools of 
systematists. However, growing evidence for the importance of reticulation events 
among lineages by processes like hybridisation, homoploid or polyploid hybrid 
speciation in addition to the classically reconstructed bifurcations renders our gene-tree 
reconstructions to be only a step on the path towards the long-standing conceptual goal 
of systematics, being rather a tree of species than a tree of genes. In addition, the 
advent of large multi-locus datasets (phylogenomics) with their large numbers of 
independently segregating and individually evolving loci will also necessitate the 
application of new algorithms for estimating species trees from a number of often 
contradictory gene trees. The present contribution aims at an account of methods 
currently used in approaches to estimating species trees from multi-locus fingerprinting 
and sequence data. It will review some recent applications of these methods found in 
the systematic literature and will also provide examples from phylogenetic (species tree) 
reconstructions in the Compositae-Anthemideae.    
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Recent developments and implementations of the multispecies coalescent to infer 
species trees from multiple gene trees offer exciting possibilities to identify species 
classifications that are optimal with respect to the model used. A possible advantage 
with these models is that uncertainities in for example gene tree estimation can be 
accounted for. On the other hand, it is not clear how such uncertainties affects the 
accuracy of species tree estimates. Here, we present results from simulations and from 
empirical data which highlight this problem. 
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Astragalus L., is one of the largest genus among the flowering plants with about 3000 
species in the world which are classified in 10 subgenera and 130 sections. Almost all of 
the species distributed throughout the Old World are found in Iran, Turkey and Central 
Asian countries. Turkey with about 425 species and an endemism rate of about 51% is 
an important diversification center of the genus. Six taxa of Astragalus sections Uliginosi 
Gray and Ornithopodium Bunge in Turkey were studied in order to describe their pod 
micromorphologies and to evaluate the diagnostic value of these characters using both 
stereomicroscopy and scanning electron microscopy (SEM). Two taxa (Astragalus 
odoratus Lam. and A. falcatus Lam.) attributed to sect. Uliginosi. Four taxa (A. 
jodostachys Boiss. & Buhse, A. stevenianus DC. var. stevenianus and A. stevenianus 
DC. var. kochianus Chamb.) are classified within sect. Ornithopodium. Two main types 
of pod surface sculpture were defined and illustrated: reticulate-striate and striate-
reticulate. Reticulate-striate type included three subtypes. Subtype 1 possesing ± 
isodiametric muri, subtype 2 amorf muri and subtype 3 with indistinct lirae. Trichomes 
and paracytic stomata were observed on the pod surface. The number of stomata and 
trichomes varied from 1 to 3 and 1 to 5 in 100 µm2

, respectively. The findings compared 
with the systematics of these sections. A key is provided to enable the different taxa to 
be distinguished. 
 
Keywords: Pod, micromorphology, Astragalus, Uliginosi, Ornithopodium, SEM, Turkey  
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Anthemideae is one of the largest tribes of Asteraceae, consisting of ca. 110 genera 
and ca. 1800 species. Cota J.Gay is represented by about 40 species throughout the 
world. These species are distributed in Europe, Southwest Asia and North Africa. This 
genus includes 22 taxa in Turkey, which of 8 taxa are endemic. The endemism value is 
assessed 41,5% in Turkey. Some of endemic species are widespreading [C. tinctoria 
(L.) J.Gay var. virescens (Bornm.) Oberpr. & Greuter, C. melanoloma (Trautv.) Holub 
subsp. trapezuntica (Grierson) Oberpr. & Greuter, C. dipsacea (Bornm.) Oberpr. & 
Greuter, C. pestalozzae (Boiss.) Boiss.], while some of them are restricted in local areas 
[C. antitaurica (Grierson) Holub, C. oxylepis Boiss., C. fulvida (Grierson) Holub, C. 
halophila (Boiss. & Balansa) Oberpr. & Greuter)]. As a result of field tripes observations, 
the endemic species of Cota are found in Quercus and Pinus brutia open forests, alpine 
meadows, rocky slopes, stony path sides, sands and sandy soil near seashore, 
mountain steppe, and limestone screes within Turkey. The flowering time occurs in April-
August. The endemic taxa of this genus are especially distributed in Taurus Mountains, 
Amanos Mountains, West Anatolia and Northeast Anatolia. Moreover, morphological 
characters and ecological, geographical and chorological data for eight endemic 
species of Cota are presented. 
 
Keywords: Cota, endemism, distribution, Ecology, Turkey  
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A molecular systematic approach using DNA sequences of two plastid genes (trnK, and 
rps16) and the nuclear marker ITS was applied to reconstruct the phylogenetic 
relationships within the tribe Rhinantheae, family Orobanchaceae (the largest family of 
parasitic angiosperms). This tribe includes approximately 19 genera of hemiparasitic 
plants, which occur predominantly in the Old World. An exception is the genus Bartsia 
which shows a remarkable radiation (45 species) in the neotropical Andes, and only one 
species (Bartsia alpina) distributed in the Arctic and alpine mountains of central Europe. 
Rhinantheae represent a good study case due to unclear phylogenetic relationships 
between the taxa and an obscure taxonomic circumscription of the genera. The present 
phylogenetic study includes the most comprehensive taxon sampling of Rhinantheae, 
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with a main focus on the relationships of the Mediterranean genera and South American 
Bartsia. 
Both the nuclear and plastid dataset support the monophyly of Rhinantheae and the 
tribe is revealed to be subdivided in four major clades. Despite topological conflicts in 
the relationships between terminal groups, both the congruence of crown groups and 
the broad sampling of this study allow some taxonomic conclusions, especially 
regarding the generic delimitations of the polyphyletic genus Bartsia and the Odontites 
s.l group. The latter comprising traditionally several small enigmatic genera, the majority 
of which are not supported by molecular data.  

 
 

Poster I-47 
 

Phytogeographical relations of the genus Linum L. species in Ukraine 
  

Optasyuk, O.M. 
 
M.G. Kholodny Institute of Botany National Academy of Sciences of Ukraine, 
2 Tereshchenkivska Street, Kiev, 01601, Ukraine 
linum@ukr.net 
 
Linum L. genus counts 150-200 species of the world flora, in the flora of Ukraine there 
are 23 species from 8 sections. The general area of the genus covers moderate and 
subtropical regions in the northern and southern hemispheres. Wide and fragmented 
area, high degree of endemism and paleontological data evidence the ancient origin of 
the family.  
The center of the most species diversity of the genus Linum and most of its sections is 
the Mediterranean area (78 species are from 10 sections) which is the credible center of 
the genus origin. The second center of species diversity is the south-western part of the 
North America (47 species of 4 sections). There are two centers of species diversity of 
the genus in Ukraine: Crimea (14 sp.), and southeastern Ukraine (10 sp.), which 
represent the peculiarities of its specific differentiation. 
Spreading of the natural species of the genus Linum from the primary center occurred 
possibly in several different directions; that resulted into formation of the modern 
centers of species diversity: being formed in Mediterranean, species spread to Eurasia, 
South and East Africa (Sect. Linopsis), they penetrated into the North America, probably 
by 2 ways: through Beringian land bridge (Pleistocene) (Sect. Linum, Adenolinum) and 
North-Atlantic (Eocene and Oligocene) (Sect. Linum, Adenolinum. Linopsis, 
Cathartolinum) bridges, and from there into the South America (Sect. Linopsis). The 
subsequent evolution of the species developed under the influence of climatic factors on 
different continents, which led to forming of new taxa of different rank.  
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The native range of the Chinese mitten crab (H. Milne-Edwards 1853) (Crustacea, 
Decapoda, Varunidae) reaches from the eastern pacific coast of China to the Korean 
Peninsula. The species was likely introduced with ballast water to Continental Europe in 
the early 20th century. Meanwhile, Eriocheir sinensis is common in German marine and 
limnetic water systems and often occurs in high population densities, especially in 
Schleswig-Holstein (Northern Germany). Now, after 100 years, we are currently 
analyzing the variability and structure of local mitten crab populations in Schleswig-
Holstein, influenced by possible founder effects and resettlements. In this context we 
want to clarify, if only one introduction have occurred or if ongoing invasions, as through 
ballast water, take place. The high international ship traffic as well as two ecological 
very different water systems in Schleswig-Holstein could lead to an independent and 
local establishment of also genetically separated populations. Concerning the larval 
development, we observed, that E.sinensis seems to be a species that is able to adapt 
to an environment with unfavourable salinity and temperature conditions like in the 
Baltic Sea. Presently, our observations suggest an initial establishment of a self-
sustaining population in this area. E.sinensis appears to be in the process of adaption to 
the environmental conditions of the Baltic Sea, which they invaded about 80 years ago.  
The presented project is aimed to understand and evaluate the structure and dynamics 
of the Chinese mitten crab populations of E. sinensis in the marine and limnetic water 
systems of Schleswig-Holstein after its introduction 100 years ago.  
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Over 50 taxa of Sect. Codonoprasum (Allium-Alliaceae) are native in Turkey and nearly 
50% of them are endemic. The section is easily recognizable by the presence of two 
long unequal spathe valves. The exceptionally broad polymorphism of the Sect. 
Codonoprasum in Turkey is extremely difficult to understand and this can only be 
achieved when more information derived from cytological studies becomes available. 
Taxonomically, it is possible to group the species of Sect. Codonoprasum in four series, 
i.e. Paniculati, Staticiformi, Flavi and Stamine. With regard to Series Paniculati, 17 taxa 
(7 endemic) occur in Turkey, including a new species (A. rumelicum) and a new record 
(A. dentiferum). Chromosome numbers have been counted for 13 taxa, 6 of which are 
endemic. The chromosome number that was counted in all cases was 2n=16, with the 
exception of the new species, A. rumelicum, which was tetraploid (2n=32). In Series 
Staticiformi, 9 taxa (2 endemic) occur in Turkey, including a new species (A. nerimanii) 
and a new record (A. convallarioides). Chromosome numbers have been counted for 6 
taxa. The chromosome number that was counted in all cases was 2n=16, with the 
exception of A. pallens subsp. pallens, which was tetraploid (2n=32). Concerning Series 
Flavi, 6 taxa (3 endemic) occur in Turkey. In all studied cases, the diploid chromosome 
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number was found to be 2n=16. Finally, in Series Stamine 17 taxa (12 endemic) occur in 
Turkey, including three new species (A. dumanii, A. euxinum and A. maraschicum) and 
a new record (A. dodecanesii). Chromosome numbers have been counted for 14 taxa, 9 
of which are endemic. The chromosome number that was counted in most cases was 
2n=16, but the new species, A. euxinum, was characterized by 2n=14 (x=7) and 
polyploidy was observed in A. stamineum (2n=32) and A. pictistamineum (2n=24). In 
overall, our karyological study included 39 taxa of Sect. Codonoprasum, 44% of which 
are endemic. The karyotype of nine of the studied taxa has been investigated for the 
first time. Among our results, the observation of satellites in 25 taxa, B chromosomes in 
2 taxa and polyploidy in 4 taxa is notable. 
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The monophyletic Doronicum clusii agg. comprises two pairs of alpine species: D. 
glaciale and D. calcareum as well as D. clusii and D. stiriacum, morphologically differing 
mostly in indumentum characters. The two calcicolous diploid species D. glaciale and D. 
calcareum (2n = 2x = 60) are restricted to the Eastern Alps. The latter species is a local 
endemic of the northeastern-most calcareous Alps. The other species pair, the 
acidophilic D. clusii and D. stiriacum are true vicariants. The diploid D. clusii is 
distributed from the Alpi Liguri to the Hohe Tauern, separated by a 70 km distribution 
gap from its tetraploid sibling species D. stiriacum (2n = 4x = 120), which grows in the 
eastern Central Alps (Niedere Tauern, Gurktaler and Seetaler Alpen) as well as in the 
Western and Eastern Carpathians (Tatra to Rodna Mountains) but is lacking in the 
Southern Carpathians. 
In order to infer phylogenetic relationships within this group, we sequenced three plastid 
DNA regions (ndhF-rpl32, rps16-trnK, rpl32-trnL) and generated AFLP data from 52 
populations. For molecular analysis the closely related alpine species D. grandiflorum 
was used as outgroup. 
Furthermore, we performed measurements of the DNA ploidy levels with DAPI. For 
selected individuals, we measured absolute genome sizes with PI and counted 
chromosomes numbers. 
Molecular results suggest that the two species pairs are genetically strongly divergent. 
The sibling species D. clusii and D. stiriacum are well separated. Interestingly, the 
putative autotetraploid D. stiriacum lies between D. clusii and D. glaciale, thus making 
allotetraploidy also likely. D. calcareum, which is morphologically only weakly separated 
from D. glaciale, seems to have no taxonomic value. We confirm the previously 
suggested existence of hybrids between D. clusii and D. glaciale (D. × bauhini) in Tirol, 
where the distribution ranges of both species overlap. This is supported by AFLP and 
cpDNA data as well as by the intermediacy of indumentum characters.  
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The Himalayas and adjacent Chinese mountain ranges are one of the most important 
Eurasian biodiversity hotspots. We used an integrated approach combining molecular, 
morphological and bioacoustic markers for studies of intra- and interspecific 
diversification of nine passerine genera. In all study groups a molecular clock calibration 
suggests two or more independent successive invasions into the Himalayas under 
different climate regimes. In at least one early Mid Miocene to Late Pliocene invasion 
(sub)tropical species of Indo-Burmese (rarely SE Chinese) origin settled the Himalayan 
foothills. Along with the global cooling towards the Pliocene/Pleistocene boundary 
boreal species invaded the temperate and subalpine Himalayan Mountain belt from a 
North Chinese/ East Palearctic center of origin. Cryptic differentiation was found in 
several leaf-warbler clades and most recently in 2008 two taxa were newly described. In 
some case studies genetic material from type specimens was analysed in order to 
reliably evaluate taxonomic questions. Territorial songs provide reliable diagnostic 
markers for taxonomic distinction even below the species level. However, fundamental 
differences in song syntax were found in pairwise taxon comparisons at mitochondrial p-
distance levels higher than 3%. Georeferenced collection site data from all analyses 
and from the literature are used for compilation of breeding range maps in the 
Stresemann Atlas of Palearctic Breeding Birds. 
 
The projects summarized were repeatedly funded by the German Ornithologists´ Society (DO-G), 
Feldbausch Stiftung and Wagner Stiftung at the Department of Zoology, University of Mainz. Successive 
lab work for the comparative study was financially supported by the research funding programme 
“LOEWE – Landes-Offensive zur Entwicklung Wissenschaftlich-ökonomischer Exzellenz" of Hesse's 
Ministry of Higher Education, Research, and the Arts.  

 
 

Talk S10 
 

Biosystematics in the arbuscular mycorrhizal fungi world 
 

Pagano, M.C.1; Blaszkowski, J.2 & Cabello, M.N.3 
 
1Biology Department, Federal University of Ceará, Fortaleza 60455-760, Ceará, Brazil; 
pagano@netuno.lcc.ufmg.br 
2Department of Plant Protection, West Pomeranian University of Technology, Szczecin 
Slowackiego 17, PL-71434 Szczecin, Poland 
janusz.blaszkowski@zut.edu.pl 
3Instituto Spegazzini, Av 53 N°477, 1900 La Plata, Argentina 
mcabello@netverk.com.ar. 



278 
 

 
This paper discusses the role that biosystematics can play in the study of arbuscular 
mycorrhizal fungi (AMF), nowadays acknowledged as relevant in modern ecosystem 
management. AMF symbioses occur in both natural and managed ecosystems, 
enhancing nutrient uptake and also promoting the aggregation of soil. Baseline data on 
AM species diversity and distribution are known to be urgently needed, so that future 
losses due to environmental pressures, such as habitat destruction and global warming, 
can be measured. However, little has been done to date in order to quantify and delimit 
the AMF taxa in certain ecosystems, especially in the tropics, and there is a lack of 
specialist taxonomists able to determine species of AMF presenting a considerable 
constraint for their management. While identification of some of the most widespread 
and common species is less problematic, identification of other species, and especially 
wildlings collected for either ex-situ conservation or for restoration purposes, can be a 
problem, such as some species found in natural or disturbed sites in Brazil. Given the 
importance of site-species matching for the success of restoration programs, correct 
determination of AMF to the species level is relevant. Recent advances in DNA 
identification are likely to modify species delimitation in the future, though only when 
such methods are relatively inexpensive. Genetic data may be seen as having 
overemphasized the identification of AMF; however, this will be useful for discrimination 
of cryptic species, especially when this method is combined with the morphological 
identification. Biosystematics studies are still needed to resolve species identification of 
many of the AMF, such as those in the Acaulosporaceae (Acaulospora aff. bireticulata, 
Acaulospora spp.) and Racocetraceae (Racocetra cf. gregaria) isolated from Brazil. 
This paper will review current problems in the identification of these AMF, which need to 
be overcome in order to foster our knowledge of the biodiversity of a region so as to 
enable its persistence and maintain key ecological and evolutionary processes. The 
paper will address the need for incrementing our knowledge of microbial associations 
towards the wise management of ecosystem services and agricultural innovation 
purposes in anthropogenic environments. 
 
Keywords: Plant symbioses, Soil microbiota, Arbuscular mycorrhizas, Fungal identification 
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Fauna of adephagous water beetles (Coleoptera: Hydradephaga) has been researched 
well enough in Latvia. Notwithstanding it every year new species for Latvian fauna are 
found. In Latvian fauna 144 species of adephagous beetles are represented, they 
belong to four families: Gyrinidae, Haliplidae, Noteridae, Dytiscidae. 11 Gyrinidae, 15 
Haliplidae, 2 Noteridae and 116 Dytiscidae water beetles’ species are defined for 
Latvian fauna. Some of these beetles are endangered, therefore 4 species: 
Graphoderus bilineatus (De Geer,. 1774), Dytiscus lattisimus (Linnaeus, 1758), 
Deronectes latus (Stephens, 1829) and Brychius elevatus (Panzer 1794) are included in 
the list of particularly endangered species in Latvia. Many adephagous water beetles 
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live in pure and uncontaminated or specific water basins and can be applied as good 
indicators of eco-system condition in water reservoirs. 
During researches of fauna of adephagous water beetles investigations were done in 
specially protected nature areas in Latvia. Altogether 684 specially protected nature 
areas approved by the Cabinet of Ministers are located in the territory of Latvia, they 
occupy approximately 13 % of the territory of Latvia.  Nature protection plans have been 
developed for majority of these territories. 
The aim of this research is to do inventory of the available information on fauna of 
adephagous water beetles in specially protected nature territories in Latvia and to clarify 
if sufficient protection activities are envisaged for the endangered species in the nature 
protection plans. 

 
Keywords: Adephaga, Latvia, fauna  
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During the past decade, intensive molecular studies on small subunit ribosomal RNA 
gene (SSU rDNA) sequences largely contributed to the understanding of phylogenetic 
relationships among euglenid flagellates. However, available data on phagotrophic 
euglenids remain sparse.  
In most eukaryotes, the ribosomal RNA genes of the 18S (small subunit, SSU) and 5.8S 
plus 28S (large subunit, LSU) rRNAs are present in multiple copies of tandemly 
arranged head-to-tail repeats, known as the ribosomal cistron, which is located in the 
chromosome and solely transcribed by RNA polymerase I. Genes encoding the 5S 
rRNA are transcribed by RNA polymerase III and are in most species not linked to 
genes of the ribosomal cistron. In linear form, the coding regions for the SSU and LSU 
rRNA are divided by external and internal transcribed spacers (ETS and ITS), with the 
ETS located 5’ of the 18S rDNA, ITS1 separating 18S from 5.8S rDNA and ITS2 
partitioning 5.8S from 28S rDNA. Additional ITSs induce more fragmented LSU rDNA. 
Some representatives of the protozoa feature significant deviation concerning 
localization, copy number and composition of their rRNA genes. Among others, it is 
known that the Euglena gracilis’ ribosomal cistron is organized as an 11,056 bp circle 
with 800 - 4,000 extrachromosomal copies comprising the most highly fragmented LSU 
rDNA dissociated by 14 ITSs. An intergenic spacer (IGS) region, dividing SSU from LSU 
rDNA, has been reported and a read-around transcription of the extrachromosomal 
circle has been postulated (Greenwood et al. 2001).  
This unusual rDNA organization indicates particular regulatory mechanisms to maintain 
the rRNA homeostasis for providing an efficient synthesis of ribosomes. A closer 
examination of the rDNA operon of taxa as Ploeotia, Entosiphon and Petalomonas 
could lead to an explanation of these exceptional observed characteristics and shed 
new light on the phylogeny of the primordial phagotrophic euglenids.   
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For the study of Chenopodium album aggregate we have selected those species of 
Euroasiatic origin that represent the diploid-polyploid complex, i.e. C. album (6x), C. 
ficifolium (2x), C. opulifolium (6x), C. striatiforme (4x), C. strictum (4x) and C. suecicum 
(2x). This study is aimed at understanding the cytological variability of taxa from the 
Chenopodium album aggregate and is especially focused on (a) origin of species with 
higher ploidy levels and (b) frequency of hybridization between species with different 
ploidy levels; i.e. how frequent is hybrid formation under both natural and experimental 
conditions? Finally we tried to proof results of flow cytometry by in-situ hybridization. 
Direct proof clearly confirming presence of hybrid between two species from C. album 
agg. with different ploidy levels is still missing. We did not find any hybrid plant in the 
field even by experimental crosses. Base on these results, we incline to the opinion that 
Chenopodium species do not hybridize freely across ploidy levels. However, DNA 
amount analysis and GISH results pointed out that C. album evolve by hybridization of 
diploid and tetraploid species. The importance of unreduced gametes was emphasized 
by absence of triploid or pentaploid plants in the field and by presence of diploid and 
tetraploid genome in hexaploid genome of C. album. 
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The Origin of Species has long been a canon of evolutionary biology, yet Darwin’s 
species concept has been largely misunderstood and abandoned. His strongest claim 
about the dominant mechanism of natural selection and speciation – that of the 
“struggle for existence” – had essentially failed to penetrate the New Synthesis, which 
was built on the population genetic principles of reproduction, inheritance and variation. 
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We show that a mechanical basis of evolutionary change can be summarized in six 
ecological principles that follow Darwin’s original logic closely. We argue that the 
principles of exponential growth, inherited variation, population regulation, competitive 
exclusion, trade-offs  and robust coexistence by divergence constitute a solid 
conceptual basis for a sound and empirically instructive, unified mathematical theory of 
biodiversity. The key concept of the unified theory is that of Darwinian fitness, i.e. the 
rate of increase of populations of inherited variants – those of alleles, clones and 
species. Instead of having a fixed adaptive landscape, the appropriate metaphor of 
evolution has an evolving adaptive landscape: the scenery of diverging populations is 
due to selection driven by competitive regulatory mechanisms. Therefore the process of 
speciation can be viewed as a process of emerging genealogical distinctness and trait 
discontinuities as Darwin originally suggested, instead of seeing it as the acquisition of 
special, species-level traits, such as reproductive isolation. We suggest that the on-
going paradigm shift is raising new questions to answer, new theoretical approaches 
and empirical methods to apply, and new interpretations for previous results. 
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Aquatic species are subject to a thermally buffered environment which allowed cold-
tolerant species to persist in permanently flowing streams and rivers in their ancestral 
range through periods of past climate change. The terrestrial environment in these 
refugia however varied dramatically over time. Changes in the terrestrial environment 
could have indirectly influenced abiotic and biotic environmental conditions of thermally 
buffered streams and rivers, and thus the microhabitat of aquatic insects. The Drusinae 
are a group of cold-adatped caddisflies, that live in permanent, fast-flowing spring 
brooks and headwater streams, and persisted in their current range and extra-
Mediterranean refugia throughout the Pleistocene. We previously observed a shift in 
feeding ecology from shredders to grazers that promoted diversification of the Drusinae. 
We now test if the shift in feeding ecology and periods of increased diversification 
coincide with drier climates during the Pliocene and Pleistocene. The rationale is that 
during periods of drier climate there was 1) less suitable environment available, thus 
promoting allopatric diversification, and 2) the riparian habitat along streams was 
predominantly grass rather than trees and bushes. This latter aspect changed nutrient 
dynamics within headwater streams from systems dominated by allochtonous inputs to 
systems dominated by primary production. This shift could have promoted grazers, thus 
driving diversification within this functional feeding group within Drusinae. We use a 
phylogenetic framework to test these ideas.  

 



282 
 

 
Talk S37 

 
Divergent patterns of niche evolution in Western Palearctic birds 

 

Pearman, P.B.1; Roquet Ruiz, C.2; Lavergne, S.2; Thuiller, W.2; Wüest, R.1 & 
Zimmermann, N.E.1 

 
1Swiss Federal Research Institute WSL, Zürcherstrasse 111, CH-8903 Birmensdorf, 
Switzerland 
Pearman@wsl.ch 
2Laboratoire d'Ecologie Alpine, UMR CNRS 5553, Université Joseph Fourier, BP53, 
38041 Grenoble cedex 9, France 
 
Evolution of the ecological niche of species receives increasing attention, likely because 
this concept can be operationally defined to facilitate understanding of species’ impacts 
on food supplies, trophic interactions and responses to climate change.  The Eltonian 
niche refers to the trophic resources used by species and their impacts on those 
resources.  The Grinnellian niche consists of two major parts: the climatic conditions 
that a species can tolerate and the habitats a species uses for foraging and breeding. 
We apply contemporary methods in comparative analysis to identify patterns in the 
tempo and mode of niche evolution in an assemblage of 409 non-pelagic birds in the 
western Palearctic. 
One of us (CRR) constructed a maximum likelihood chronogram and 100 nearly-as-
likely chronograms using sequence data obtained from Genbank and the estimated 
dates of several fossils.  Others (PBP, RW) extracted niche characteristics of species 
using the CD-ROM version of The Complete Birds of the Western Palearctic.  We then 
conducted ecological niche analysis (WT, PBP, NEZ), and calculation of Pagel’s 
statistics, disparity and quadratic entropy (SL, PBP) to characterize niche evolution and 
diversification.  
The three niches show distinctly different patterns of diversification across the tree of 
this avian assemblage. Divergence among lineages in their Eltonian niches occurred 
early but, overall, the Eltonian niches of species in sister lineages resemble each other.  
Evolution of the Eltonian niche resembles a Brownian evolutionary process.  In contrast, 
divergence among lineages in their climatic (Grinnellian) niches is non-Brownian.  
Across the assemblage tree, there are substantial levels of within-lineage disparity in 
Grinnellian niches, even in recently diverged lineages.  We conclude that the Eltonian 
niche is substantially conserved while Grinnellian niches of diverging lineages tend to 
accumulate variation.  The ubiquity of this pattern suggests that some, if not many, 
extant species retain potential for further evolution of the climate niche.  
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While the neo-darwinians’ evolutionary systematics (Simpson 1961, Mayr 1969) is 
clearly based on the synthetic theory of evolution, and while numerical taxonomy (Sokal 
and Sneath 1963) no less clearly rejects every hypothesis about evolutionary process 
that the Modern Synthesis biologists formulate, phylogenetic systematics’ (or cladistics’) 
relationships to evolutionary biology are ambiguous—so ambiguous that cladistics’ 
history since the first publication of Willi Hennig’s seminal works could be understood as 
a succession of attempts to clarify its relationships to evolutionary biology concepts, 
hypothesis and theories. 
In order to deduce a phylogenetic pattern from data about the distribution of characters, 
evolutionary systematists base themselves on a set of hypothesis about evolutionary 
process (Mayr 1974). Cladists exchange this set of hypothesis for an “inference 
method” (Sober 1988), which is allegedly agnostic as far as the evolutionary process is 
concerned. The evolution from Hennig’s “process cladism” (Ereshefsky 2001) to 
present-day “pattern cladism” displays a trend of radicalization in this direction: while 
Hennig did not hesitate to define his concepts in evolutionary terms, pattern cladists 
only use a formal, logical vocabulary which emphasize their stepping away from 
historical cladism. 
In order to clarify phylogenetic systematics’ relationships to evolutionary biology, several 
cladists have attempted, since the beginning of the 70s, to axiomatize it, the stake being 
to determine if the very notion of evolution should be counted as an axiom or 
fundamental postulate of phylogenetic systematics (Farris et al. 1970, Wiley 1973, 
Bonde 1976, Gaffney 1979, Platnick 1979, Brower 2000). This presentation aims at 
evaluating the relevance of such attempts in relation to this purpose. First, it will 
examine the very possibility of “axiomatizing” phylogenetic systematics, and attempt to 
determine the epistemic status of its alleged “axioms”. Then, it will endeavour to specify 
what they can teach us about phylogenetic systematics’ relationships to evolutionary 
biology and, above all, what they are hiding from us.  
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To be regarded as a “formal scientific publication,” an online key should satisfy the same 
criteria of peer review, registration, persistence, bibliographic description, etc., as with 
conventional publications. Publishing of online keys is a real challenge in the context of 
a reconciliation between the dynamic nature of the Internet and the static nature of 
conventional publications. ZooKeys and PhytoKeys have elaborated several 
approaches to formalize publication of interactive and semantically enhanced keys, in 
addition to the traditional models: (1) Conventional, dichotomous keys on paper. We can 
consider this type of publicaton as rapidly declining in usage; the only way to enhance 
their contents is to type the full URLs of external resources; (2) Conventional, 
dichotomous keys in PDF. This format offers better possibilities for use (browseable, 
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searchable, easy to store, popular archiving format; direct linking to supplementary 
online materials is possible only through one-sided hyperlinks, thus retsricted in 
functionality; (3) Semantically enhanced, dichotomous HTML keys. Content can be 
enhanced in various ways, e.g., through dynamic web profiles created by a web crawler, 
the Pensoft Taxon Profile tool, linked to each taxon name; citations linked to the original 
papers; cross-referencing of figures; enlarging of illustrations; online mapping of geo-
referenced localities, etc.; (4) Interactive keys (e.g., in Delta, Lucid or MX formats) 
published and downloadable as supplementary set of files under a separate DOI 
number, of all primary data files related to the keys (e.g., data matrices and images) - 
this option allows use, and re-use of the data, hence generation of new keys by 
researchers other than the original author(s) (naturally, provided that the original author 
and source are credited). Pensoft journals offer all these models, often published in all 
four versions described above in one and the same paper, e.g. , Sharkey et al (2009), 
doi: 10.3897/ zookeys.21.271 and Stoev et al. (2010), doi: 10.3897/zookeys.50.504.  
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The open access journal PhytoKeys was launched in 2010 to respond to four main 
challenges: (1) Electronic publications as amendments or even alternatives to paper 
publications; (2) Open Access (OA) as a new publishing model in taxonomy; (3) Linkage 
of electronic indices and aggregators that summarize information on biological species 
through taxonomic names or their Life Science Identifiers (LSIDs); (4) Web 2.0 
technologies that permit semantic enhancements to published biological texts.  
PhytoKeys is published in four different formats: (1) high-resolution, full-color print 
version (2) PDF identical to the printed version; (3) HTML to provide links to external 
resources and semantic enhancements for interactive reading; (4) XML version 
compatible to PubMedCentral archiving (based on TaxPub schema, 
www.sourceforge.net/projects/taxpub), thus providing a machine-readable copy to 
facilitate future data mining. Neither restrictions nor charges are imposed on the use of 
color illustrations. All content is open access and free to read, download, print, and 
distribute. The journal can be followed through RSS, Email Newsletter,  Twitter, 
Facebook, Mendeley, and several other social networks.   
PhytoKeys pursues cutting-edge technologies in publication and dissemination of 
biodiversity information while strictly following the requirements of the current 
International Code of Botanical Nomenclature (ICBN):  (1) XML-based editorial 
workflow; (2) mandatory inclusion in the publication of IPNI records for new taxonomic 
names and other nomenclatural activities; (3) all new species supplied to the 
Encyclopedia of Life automatically with publication of the article; (4) all taxon treatments 
deposited automatically on Plazi (www.plazi.org); (5)  the content of the article is 
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marked-up at the level of taxonomic descriptions, taxon names, citations and 
references, identification keys, geo-referenced localities; (6) several kinds of links and 
linkouts provided at the internal level (within an article, or within the journal) and to 
external resources (GBIF, EOL, BHL, NCBI, Morphbank, IPNI, PLANTS, Tropicos, The 
Gymnosperm Database, Index Herbariorum, Wikipedia, Wikispecies, etc.); (7) dynamic 
web profile of each taxon mentioned within a paper created “on the fly” 
(www.ptp.pensoft.eu); (8) geo-referenced localities can be mapped online; (9) data 
published through GBIF’s Integrated Publishers Toolkit (IPT); (10) acceptance of 
manuscripts generated in XML from Scratchpads or authors’ databases.  
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In some genera of neotropical rain forest plants the geographic structure in phylogenies 
is low, meaning sympatric species in a single region are not closely related. Such a 
pattern suggests that immigration has been frequent over evolutionary timescales and 
that local communities have been assembled by dispersal. In contrast, in many areas of 
seasonally dry forest, congeneric species tend to be closely related and often form 
monophyletic groups, a pattern suggestive of dispersal limitation. The ecological 
restriction of many clades to seasonally dry forests suggests that niche conservatism 
has been a powerful force. In contrast, there is evidence that lineages have entered the 
savanna biome multiple times. Future research might focus on the relative permeability 
of biomes to lineages in order to address the question of the ease of evolving the 
necessary adaptations to survive in different environments. The use of phylogenetic 
community approaches rather than single taxon phylogenies may prove a fruitful route 
to investigate niche conservatism.  

 
 

Talk S16 
 

A Safety & Security Centre for Cultural Heritage 
 
Pennock, H. 
 
Ministry of Education, Culture and Science, Cultural Heritage Agency, P.O. Box 1600, 
3800 BP Amersfoort, The Netherlands 
h.pennock@cultureelerfgoed.nl 
 
In the Netherlands many initiatives have been taken for the protection of cultural 
heritage. Especially in the field of movable heritage, security, integrated risk 
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management and disaster preparedness have become an issue. Prevention networks 
were started in which museums, archives and libraries participate, as well as the Police 
and the Fire department. In 2008 the Safety & Security Centre was founded, as part of 
the policy of safety for collections of the Minister of Education, Culture and Science.  
Recently, the Safety & Security Centre became part of the Cultural Heritage Agency, the 
large expertise centre for movable and immovable heritage. Thus its focus is directed 
also towards monuments and archaeological sites. 
Several projects will be presented, such as the collaboration with the Safety Regions in 
the context of protection of cultural heritage during a disaster, the connections between 
Fire brigade and cultural heritage, and the Database of incidents in cultural heritage. 
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The several classifications proposed for the family Azollaceae makes their taxonomy 
controversial. The Azolla classification has been made with vegetative characters, but 
the variability of some characters can lead to misinterpretations. The goal of this 
research was the study of family Azollaceae in an integrative perspective with 
vegetative and RAPDs markers. 
The dendrograms obtained with vegetative characters, RAPD markers and combined 
data gave two main clusters: a) A. pinnata and A. nilotica (cluster I) and b) A. 
filiculoides, A. caroliniana, A. mexicana and A. microphylla (cluster II), matching 
sections Rhizosperma and Azolla. The low Jaccard similarity coefficient at which cluster 
I and II separate support their status as two distinct groups. Species of section 
Rhizosperma formed subcluster Ia with A. pinnata var. imbricata and var. pinnata, 
subcluster Ib with A. nilotica and subcluster Ic with A. rubra (only with RAPD). The 
section Azolla subclustering was more dissimilar: 1) morphological data gave subcluster 
IIa (A. filiculoides, A. microphylla, A. rubra) and subcluster IIb (A. mexicana, A. 
caroliniana); 2) RAPD gave subcluster IIa (A. filiculoides, A. caroliniana), subcluster IIb 
(CA3537 and MI4054), subcluster IIc (A. mexicana) and subcluster IId (A. microphylla); 
3) combined data gave subcluster IIa (A. mexicana), subcluster IIb (A. microphylla), 
subcluster IIc (A. filiculoides, CA3001, MI4054), subcluster IId (A. caroliniana) and 
subcluster IIe (A. rubra). 
The three data sets allowed the distinction of all the species and their clustering into 
sections Rhizosperma and Azolla suggesting that this ranking was the most correct for 
the family Azollaceae. The dendrogram from the combined data was the most accurate.  
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Insects date back 400 million years but it is in the mid-Cretaceous that most modern 
families appeared. This important diversification appears to be related as both cause 
and effect to another biotic revolution of the time: the radiation of angiosperms. It is 
generally understood that the rise of angiosperms opened vast niches greatly exploited 
by insects; in turn flowering plants took advantage at least from pollinating insects. Not 
all insects benefited from this drastic change in terrestrial ecosystems, however, and 
many families did not survive although the exact timing of extinctions remains unclear.     
The Cretaceous record of insects is one of the best currently known. Despite the rise of 
angiosperms, resin-producing conifers were still abundant in the mid-Cretaceous, and 
several major deposits of amber have been discovered. Studies of these ambers have 
greatly increased in the last decade, revealing thousands of insects of both modern or 
extinct lineages. As a result, the mid-Cretaceous can uniquely inform us about how 
insects radiated or endured extinctions in the context of a major change in terrestrial 
ecosystems.  
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Modern molecular methods allow for the assessment of huge amounts of nucleotide 
sequence data (e.g., next generation sequencing) and signature sequences (e.g., next 
generation microarrays) of microbial organisms in environmental samples. An 
unambiguous assignment of taxon names to sequence data, however, is often 
hampered by the lack of reliable reference data in public databases. Therefore, the 
assessment of fungal and bacterial biodiversity and their spatial distribution from 
molecular data by referring to taxon names is likely to be not fully accurate. 
A work and information flow for data evaluation, exclusively based on primary, i.e. 
sequence data, being uncoupled from assigned taxon names, is presented. A second 
work and dataflow allows for a reproducible assignment of taxon names to sequence 
data, by sophisticated mechanisms for a reliability assessment of name assignments.  
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The species-rich genus Gagea Salib. (>285 species) is restricted to temperate and sub-
tropical regions of Eurasia. It is characterized by many polyploid taxa (2n=24 to 2n=132) 
while diploids appear only to be common in basal sections. Generally, the different 
sections of Gagea are characterized by a combination of morphological characters 
which could be explained by parallel evolution but also by hybridization and 
polyploidization processes. Utilizing both biparentally inherited regions (ITS, pCOS 
At103) and uniparentally inherited cpDNA regions (trnL-trnF IGS, psbA-trnH IGS) 
provided substantial information about past and recent reticulate history of putative 
hybrid taxa within the genus. Neighbour, ribotype and haplotype network analyses were 
applied and showed a high potential of demonstrating and clarifying relationship 
between hybrids and their putative parental species. Hybridization in several Gagea 
sections, e.g., Gagea, Minimae, and Didymobulbos is evident. Especially the latter two 
sections are characterized by complex hybridization patterns. Molecular investigations 
of the last years showed that hybridization often took place in phylogenetically closely 
related taxa, partly multiple times, and are sometimes unrecognizable by analysis of 
morphology. Generally, the sole consideration of molecular data has its limits in low-
level taxonomy. Therefore, a combination of morphological, karyological, and molecular 
investigations is essential for the detection of species boundaries within this complex 
and large genus of the Liliaceae.  
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Spatial patterns have long been of concern in ecology and have changed the way that 
studies of plant and animal ecology are designed and analyzed. In contrast, little 
information is available regarding the distribution of microbial communities and its 
environmental determinants. It has been proposed that a functional-traits-on gradients 
approach would be more successful for a mechanistic understanding of communities in 
relation to physical geography. In this talk, I will present examples of the use microbial 
communities involved in nitrogen cycling as model guilds to investigate spatial patterns 
of microbial communities at different scales and how such functional trait approach  
 



289 
 

could help bridging the gap between studies of microbial community ecology and 
ecosystem functioning.  
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Erica L. is the largest of the ‘Cape’ clades which together comprise around half of the 
disproportionately high species richness of the Cape Floristic Region (CFR) of South 
Africa. Around 840 species of Erica are currently recognised, 658 of which are found in 
the CFR, the rest distributed across the rest of Southern Africa, the highlands of Tropical 
Africa and Madagascar, and Europe. Erica is taxonomically well documented, but very 
little is known about species-level relationships. We present the first densely sampled 
phylogenetic analysis of Erica, using nuclear ribosomal DNA sequences (internal 
transcribed spacers; ITS) of c. 45% of the species from across the full geographic range 
of the genus, both Calluna and Daboecia (Ericeae; monotypic genera and putative 
sister groups of Erica), and further Ericoideae outgroups. Our results show both 
morphological and geographic coherence of some clades, but numerous shifts in floral 
macro-morphology as represented by variation in individual morphological characters 
and pollination syndromes. European Ericeae is a paraphyletic grade subtending a 
monophyletic African/Malagasy Erica. Further clades are identified that will serve as an 
effective guide for further targeted sampling from multiple linkage groups.  

 
 

Poster I-51 
 

Evaluation of variability within Sparganium erectum using  morphometrics, AFLP 
and flow cytometry 

 
Píšová, S. & Fér, T. 
 
Department of Botany, Faculty of Science, Charles University in Prague, CZ- 128 01 
Praha, Benátská 2, Czech Republic 
sonka.p@tiscali.cz; tomas.fer@centrum.cz  
 
Sparganium erectum, an amphibious, monoecious plants, show considerable 
polymorphism in length and width leaves causing some taxonomy difficulties as using 
various ranks from form to species. Current intraspecific classification is based on less 
variable morphological characters on achenes. However, intermediate individuals and 
potential hybrid oocarpum complicate identification.  
Various approaches such as multivariate morphometric analyses (PCA, discriminant 
analyses), estimation of genome size by propidium iodide flow cytometry and molecular 
analysis of total genomic DNA (AFLP) were applied for study intraspecific variability four 
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European subspecies (erectum, oocarpum, neglectum and microcarpum). Multivariate 
analysis of morphological characters of achenes (for 350 individuals from 63 native 
populations) presented some distribution to four closed groups. Partial overlapping was 
observed for S. erectum subsp. neglectum with subsp. microcarpum and subsp. 
oocarpum. Similar situation (overlapping subsp. neglectum a microcarpum) was 
observed within genome size. Remaining two taxa, S. erectum subsp. erectum and 
subsp. oocarpum were well-differentiated using genome size data. Additionally, the 
hybrid origin of   S. erectum subsp. oocarpum was partially checked using model-based 
clustering method.  
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The handicap hypothesis argues that exaggerated condition-dependent sexual 
ornaments are signals of male genetic quality. This predicts that sexual ornaments 
should be more susceptible to inbreeding depression than other traits. We tested this 
hypothesis in the African stalk-eyed fly Diasemopsis meigenii using inbreeding over 11 
generations of full-sib mating. After controlling for body size variation, we found that 
male eyespan (the sexual ornament) showed considerable inbreeding depression which 
persisted over the full 11 generations of inbreeding. Inbreeding depression was also 
manifest in other non-sexual traits, but was considerably less marked than in the sexual 
ornament and the response levelled off after a few generations. In addition, we found 
that the mean male eyespan of an inbred line in the first generation was a good 
predictor of whether that line went extinct in subsequent generations. Male eyespan 
was also a good predictor of female fecundity. In sum, this study provides strong 
support for sexual ornaments being signals of male genetic quality in stalk-eyed flies.  
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Archaeozoology, as interdisciplinary research of faunal remains recovered from 
archaeological excavations, aim to identify the relations between animals and human 
communities, to describe from morphometric viewpoint the species involved or to 
determine aspects of their shared geographical environment.  
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Our study aims to describe the sheep (Ovis aries) and goat (Capra hircus) remains, 
identified in the prehistoric sites of Cucuteni Culture (4500-3500 B.C.) in Romania, in 
terms of size and morphology. Animal husbandry was an important subsistence activity 
during Cucuteni period in Romania, and among the domestic mammals, sheep and goat 
represented important resources for prehistoric communities. The morphological 
similarities between sheep and goat skeletons and also the high degree of bone 
fragmentation made difficult to separate the two species in the archaeozoological 
assemblages.  
We used relevant measurements (GL, GB, Bp, Bd, follow Driesch guide, 1976) 
recorded on different anatomical elements (humerus, radius, tibia, astragalus, 
calcaneus, metatarsus, metacarpus, phalanges). A statistical analysis of recorded 
measurements has been attempted using bivariate and principal components analysis 
to search morphometric variations in sheep-goat populations.  
    
This study was supported by the Romanian research programs CNCSIS-PN II-IDEI 2116/2008 and 
POSDRU/89/1.5/S/49944.  

 
Driesh, A. von den, 1976. Aguide to the measurements of animal bones from archaeological sites. 
Harvard University, Peabody Museum of Aechaeology and Ethnology Bulletin 1. 
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In this study, the detailed pollen morphological structures of some Turkish species of 
Centaurea amaena Boiss., Centaurea antalyense H.Duman & A.Duran, Centaurea 
aphrodisea Boiss., Centaurea hierapolitana Boiss., Centaurea luschaniana Heimerl, 
Centaurea lycia Boiss., Centaurea tossiensis Freyn. Et Sint., Centaurea wagenitzii 
Hub.-Mor. have been studied under light (LM) and scanning microscopes (SEM) for the 
first time. LM and SEM investigations show that the pollen grains of eight taxa are more 
or less spheroidal-subprolate, the amb triangular and tricolporatae. The exine sculpture 
is tectatae, microechinate-scabrate in the pollen of Centaurea taxa. Spinules are less 
dense in Centaurea amaena, C. antalyense, C.  hierapolitana and C. lycia but they are 
more dense in C. aphrodisea, C. luschaniana, C. tossiensis and C. wagenitzii. Spinule 
dimensions are different from each other. 
 
Keywords: Centaurea, Pollen morphology, Light microscope, SEM (scanning electron microscope), 
Turkey 
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99775-7220, USA 
4Lomonosov Moscow State University, GSP-1, Leninskie Gory, Moscow 119991, 
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5Russian Academy of Sciences, P.P. Shirshov Institute of Oceanology RAS, GSP 997, 
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Arctic marine single-celled eukaryotes (i.e. autotrophic microalgae and non-autotrophic 
flagellates) are well adapted to live in the upper water column of coastal and oceanic 
regions (known as phytoplankton), or in the bottom layers of polar sea ice (known as 
sea-ice communities). There are roughly 5000 recognized legitimate marine 
phytoplankton species worldwide and an unknown number of sea-ice eukaryotes. 
Although phytoplankton and sea-ice microalgae have been described since the first 
Arctic expeditions up to the early 20th century, no current inventory provides the exact 
number and species composition at a pan-Arctic scale. In a first attempt to assess the 
pan-Arctic diversity of these marine eukaryotes, a wealth of data from various sources 
were reviewed (e.g. scientific publications, theses, published and unpublished reports, 
databases), while species names were confirmed with current classification. We report 
here for the Arctic a total of 2106 marine single-celled eukaryote species, including 1874 
phytoplankton and 1027 sea-ice species. Comparisons are presented with other 
biodiversity inventories reported from various regions of the world. Given current 
concerns about climate change threatening more rapidly the Arctic regions, obviously 
these marine single-celled eukaryotes will not disappear but the structure and 
functionality of the polar marine ecosystem may be altered. 
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In the present study, Angora loach Oxynoemacheilus (= Nemacheilus) angorae were 
examined monthly for a previously observed presence of oocytes within testicular 
tissue. Gonad histology and development of female fish was examined to provide 
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comparative data on oocyte staging in testes. Intersexuality among males occurred 
throughout the year except in March and July, chiefly in individuals larger than 5.3 cm 
LT. This seemed to be associated with sex ratios and their deviation from 1:1 at various 
times of the year. In the absence of testes fully transformed to ovaries, this type of 
change was considered as intersex (or non-functional hermaphroditism) and the 
phenomenon as gonochorism.  
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The insect order Mantophasmatodea was described in 2001; since then a number of 
often closely related species has been found in Southern Africa. A separation of these 
species based on morphological characters alone is difficult. Recently, we introduced 
mass fingerprinting of peptide hormones of Mantophasmatodea as a fast and 
reproducible method for the unambiguous differentiation of populations. In a second 
step, we have now identified the neuropeptide sequences which contributed to these 
mass fingerprints. What makes the current study somewhat special is the complete 
focus on sequences of peptide hormones of single specimens. More than 1800 
neuropeptides of 89 (!) populations/species were used to get sufficient information 
about phylogenetic relationships within this insect order. This approach was recently 
tested on a well studied group of insects and resulted in phylograms surprisingly 
congruent with those obtained from analysis of extensive molecular datasets (Roth et 
al., BMC Evol. Biol. 2009). The idea that such a proteomic approach may usefully 
complement molecular biological data provoked a lot of controversy but it was neglected 
that 1) neuropeptide sequences co-evolve with their respective receptors and may thus 
be well conserved in closely-related taxa and 2) proteomics techniques (particularly 
MALDI-TOF MS) are rapidly improving and allow for an extreme fast analysis of peptide 
sequences from minute amounts of material. In the current study, we collected the 
known and novel taxa of Mantophasmatodea in Southern Africa, developed methods for 
immediate sample preparation in the field, introduced mass fingerprinting for an 
unambiguous characterization of populations, and analyzed the most extensive dataset 
on peptide hormones ever compiled from related taxa. The sequences were used to 
analyse phylogenetic relationships and were sufficient to clearly separate the major 
clades of Mantophasmatodea. We also found indications that the diversification on the 
species level is less marked than expected. This hypothesis is supported by the fact 
that simple mass fingerprints resulted in the detection of “hybrid” signals from slightly 
different populations which excludes a speciation with some certainty.  
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This talk will give an overview of acquisition and deprivation of plastids in different 
eukaryotic lineages. After a short introduction of plastid-bearing organisms, emphasis 
will be placed on secondary endocytobiosis, such as occurred in chlorophyll c-
containing plastids of cryptophytes, haptophytes and stramenopiles, generally named 
chromalveolates. It will then focus on chlorophyll b-containing euglenid flagellates, 
rooted within the excavates, where the usefulness of intron dispersion as molecular 
markers will be discussed.  
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Methodology used in organizing the museums or early collections was a preliminary 
phase of modern taxonomy. The museum works with concrete objects. Those pieces 
represent the natural species in a material way but they are still models standing there 
as representative for all other objects that resemble them. They became the birth of 
contemporary abstractions of species in systems that we know today as taxonomy.  
All this create the hypothesis that taxonomy was not a scientific revelation but a 
technical solution to a continuously growing number of elements, an insufficient storage 
space and a need for inventory.   
We decided to investigate this hypothesis not only by historical methods but also from a 
philosophical view of the concept of species in its present form. We analyze the 
dynamics of the concept between two main coordinates: the social and cultural 
coordinate that gives the in-fact or fundamental nomenclature ordering and the scientific 
coordinate that gives the structural ordering or secondary nomenclature ordering. We 
explore the idea of a hybrid between these two. We analyze if this hybrid is “viable” for 
the comprehension of the species and ultimately for understanding evolution.  
We reached four conclusions: 1. At an early age, nomenclature and nomenclature 
ordering were more conventional than scientific. They did not always tell phylogeny. 
Today secondary nomenclature ordering, at its extremes, gives up the words. None of 
the directions is convenient. 2. The analyzed structure that did not accurately reflect 
phylogeny is an impediment in ordering, practical and logical. 3. Today the concept of 
species is heading to a technical nomenclature, more and more poor in its revelatory 
content. Probably this is correlated with the contemporary extinction of humanism. 4. 
The understanding of evolution is not only utilitarian, but an individual act of knowledge 
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with al its purposes.  
It is important to find a middle way, a perfect hybridization, thus keep the fundamental 
nomenclature ordering, its context, the state of exception that it determines but to give 
also the phylogenic coordinate, given in fact by the structure.  
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The genic capture hypothesis implies that the expression of sexual ornaments largely 
depends on genes affecting resource acquisition and use. The ornaments should thus 
show high degree of directional dominance typical of life-history traits, and 
consequently, they should be severely affected by inbreeding. Here we investigated the 
effect of inbreeding on a sexual ornament (male eyespan) in stalk-eyed fly, Teleopsis 
dalmanni. For comparison, we also measured inbreeding depression in non-sexual 
morphological traits: female eyespan as well as wing and thorax lengths in both sexes. 
Both eyespan, and other morphological traits we measured, showed significant 
inbreeding depression. In accord with predictions of genic capture hypothesis, male 
eyespan did decrease under inbreeding significantly more than female eyespan. 
However, the decline in male eyespan was fully explained by overall decline in body 
length. Moreover, the magnitude of inbreeding depression in male eyespan was 
considerably lower than that typically observed for lifehistories; in fact, it fitted within the 
range typically characterizing morphological traits. We therefore conclude that our 
results provide weak support for genic capture hypothesis.  
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The EU project EDIT (European Distributed Institute of Taxonomy, 2006-2011) aims at 
bringing together taxonomic institutions in Europe that for historical reasons have been 
developed independently. Durable integration is one of the overall objectives of this 
project. This includes natural history collections. As one backbone for taxonomic 
research collections stand out as high priority for integration and were therefore given 
special emphasis and taken as a case study. In 2008, a working group of directors and 
heads of collections of EDIT partners was initiated to define requirements, identify 
obstacles, and find solutions matching the specific demands and visions of collections in 
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order to overcome their fragmentation. More concrete, the work of this group at 
decision-taking management level focuses on agreed collection policies and strategies, 
increased efficiency and cooperation with regard to collection preservation and access, 
and the implementation of SYNTHESYS results. First tangible results are, e.g. common 
principles for research loans between natural history collections and the development of 
a European collection managers’ forum. After three years work, the members confirmed 
their interest to continue their work after the end of EDIT and agreed to open up to more 
European natural history collections as European Collection Policy Board under the roof 
of CETAF. This working group gives a good example for the process of integration of 
taxonomic institutions in Europe.  
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Building beyond its origin in North America the Society for the Preservation of Natural 
History Collections (SPNHC) has successfully pooled collection management forces for 
the last 25 years and has built up an enormous and competent knowledge network on 
collection management and best practice to the benefit of all members. In Europe there 
is not such a strong and popular overall structure but a great variety of smaller groups, 
e.g. based on taxonomic groups or/and on national level. 
However, the SPNHC conference in Leiden in July 2009 and a follow-up questionnaire 
on several aspects of experiences, interests, and wishes revealed a clear and strong 
interest of European collection managers in such an overall network as well. The EU 
projects EDIT (European Distributed Institute of Taxonomy) and SYNTHESYS offer the 
chance to investigate which kind of structure might fit best to the European landscape 
and to take first steps of implementation. 
As the result of this process following framework can be drawn: 
The new structure should act as a clearing house to enable quick and direct access to 
and exchange of information on care and preservation of collections and best practice. 
It needs to be a light and practical network which does not compete with but 
complement existing structures and societies and allows cooperating in different 
languages. Website and helpdesk were identified as most important structure 
components. Therefore an online forum might fit best as overall structure and a 
collection manual index as the basis for contents and working groups inside.  
To be able to develop this idea in more detail, further feedback and input from the 
community is needed. After a short introduction, this agenda item will therefore open the 
floor for discussions and the exchange of ideas and experiences. 
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Euro+Med PlantBase (E+M) is presently the only dynamic, updated online checklist for 
the vascular plants of Europe and therefore one of the most detailed resources on plant 
biodiversity in the Euro-Mediterranean area. It bridges the gap between checklist 
projects on a global scale, which provide less detail, resolution and data accuracy for 
Europe, and checklist and floras on a smaller scale, which are very heterogeneous in 
data quality and not harmonized among each other. The database now includes the 
complete taxonomic and distributional information from Flora Europaea, Med-Checklist 
and the Flora of Macaronesia Checklist of Vascular Plants, which are the three largest 
overregional botanical standard datasources. Additionally, data from more than one 
hundred national and regional floras and checklists, and from several hundred articles 
and monographs, have been integrated in that basic dataset. E+M presently comprises 
almost 50000 names and more than 180000 distribution records for ca. 20000 taxa. It 
provides accepted names and an extensive synonymy with standardized and checked 
nomenclatural citations, misapplied names, orthographical variants, common names in 
all languages of the area, source-referenced distribution records and distribution maps. 
E+M is one of the three major data contributors for the Pan-European Species-
directories Infrastructure (PESI). More expert-edited taxonomic databases like Fauna 
Europaea, the European Register of Marine Species (ERMS), Index Fungorum and 
AlgaeBase also contribute to PESI, thus building the first synonymised inventory of all 
major groups of organisms in Europe. PESI is integrating both the databases and the 
expert networks of the different communities by creating a common data portal to serve 
a wider range of users than the present resources. Within PESI, networks of experts are 
built across Europe, controlling the quality of the taxonomy, national species inventories, 
and other data. The long-term governance of the databases is established through the 
Society for the Management of Electronic Biodiversity Data (SMEBD).   
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Although occurrence of a population of Tropiocolotes steudneri in southern Iran reported 
about 10 years ago, but little progress have been don about understanding distribution 
and taxonomy of this population. Recently studies of senior author shade more light on 
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distribution of this population of Tropiocolotes cf. steudneri in southern Iran. In continue, 
in steps toward determining taxonomic position of this population, 6 specimens of 
Tropiocolotes cf. steudneri from southern Iran compared morphologically with 16 
specimens of Tropiocolotes steudneri from northern Africa using 6 meristic and 4 
morphometric characters. Result of univariate and multivariate analysis confirm partial 
separation of Iranian population of Tropiocolotes steudneri than North African population 
in number of ventral scales from behind postmentals to level of vent (VGA), number of 
subdigital lamellae under forth toe. and ratio of length of forelimb on SVL. Because 
separation of both populations is not complete and also this data come from 
morphological studies, authors believe that both population are different from each other 
in subspecific level. Future molecular analysis is necessary to determine taxonomic 
position of this Iranian population exactly. 

 
Keywords: Taxonomy, Distribution, Tropiocolotes cf. steudneri, Northern Africa, Iran  
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The genus Gnopharmia belongs to the tribe Macariini (Ennominae) and includes so far 
thirteen traditionally recognised species which, however, are difficult to distinguish by 
their external morphology. Departing from a taxonomic revision of this genus we 
analysed the morphological variation of the sternite A-8 using geometric morphometrics 
(Eigenshape PCA analyses with subsequent AMOVA analyses of informative 
characters). Subsequently we analysed a 658 bp fragment of cytochrome oxidase 1 
(CO1) to assess the congruence between traditionally defined morphospecies with 
mtDNA clusters and with morphometric patterns of variation. 
Although some morphological characters in this genus are extreme variable and overlap 
significantly between the species, those discrete morphological characters used so far 
for species delineation with classical taxonomy (i.e. genitalia characters) support seven 
clearly separated groups. ML tree topology with all morphospecies being monophyletic 
and genetic distances of mtDNA data (CO1) are consistent with these groupings.  
At the other hand, geometric morphometric analysis of Sternite-A8 separates the genus 
into two principal groups, and the same pattern is also found with a parsimony network 
analysis of CO1 data.  
Investigating the correlation of variation of discrete morphological characters and range 
patterns with mtDNA clusters and morphometric patterns we infer about the 
“significance” of the observed patterns of variations and interpret them in terms of 
taxonomy (i.e. to infer the species delineation). 
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The species of the genus Ophrys rely on sexual deception for pollinator attraction, 
imitating the complex olfactory, visual and tactile cues of their pollinator’s females in 
order to attract males. This plant – pollinator relationship is highly specific, allowing for 
strong prezygotic isolation of Ophrys species, coupled with comparatively week 
postzygotic isolation mechanisms. High flower variability of most species, have led to a 
confusing classification system of the genus. This is also the case of the newly 
described species complex Ophrys tenthredinifera. Till recently there was only one 
species (Op. villosa DESFONTAINES 1807) or subspecies (Op. tenthredinifera subsp. 
villosa WILLDENOW 1805) described from the eastern Mediterranean basin. Delforge 
(2005) describes, based mainly on phenological and morphological criteria, 3 new 
species for the region: Op. ulyssea Ionian Islands), Op. leochroma (Egean Islands) and 
Op. dyctinnae (Crete). A further new species Op. dimidiata has been recently 
discovered in Crete. Due to the absence of evident morphological differences, because 
of high interspecific variability the taxonomic status of these taxa has been questioned. 
The present study employs genetic fingerprinting, biotests and morphometry to 
investigate the strength of prezygotic reproductive isolation (based on pollinator 
specificity) and genetic separateness of three of the four taxa occurring in Crete: Op. 
dyctinnae, Op. leochroma and Op. dimidiata. The occurrence of the fourth species, Op. 
villosa could not be verified during our study, as individuals in previously identified 
populations, where shown to be pollinated by E. dimidiata, the pollinator of Op. 
dimidiata. But further sampling and biotests are needed to clarify the occurrence of this 
taxon. Additionally we attempt to identify reliable traits for species delimitation by using 
classic morphometric analysis.  
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The fossil carnivore Puijila darwini from the Canadian High Arctic (Nunavut) was 
described by Rybczynski and colleagues in 2009 as a probable relict stem pinniped. 
This inference was based on the age of the fossil (early Miocene, 24–21 Ma ago), its 
adaptations to an apparent semi-aquatic lifestyle, its geographic position in the 
Canadian High Arctic as well as a morphological phylogenetic analysis linking Puijila 
with the fossil pinnipedimorph Enaliarctos. Several aspects of the original analysis, 
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however, are problematic, including the virtual exclusion of extant taxa from the 
phylogenetic analysis as well as questionable consequences of the biogeographic 
scenario that was put forth. We therefore re-analyzed the morphological data set of 
Rybczynski and colleagues supplemented with analogous data for nearly 30 extant 
caniform species. Our re-analyses show that the phylogenetic signal in the data matrix 
is not as robust as was made out in the initial study. Many nodes possess low bootstrap 
support (even by morphological standards) and slight alterations in the character coding 
and/or the addition of new taxa result in large topological changes. Despite this, Puijila 
remains firmly entrenched in a clade of semi-aquatic carnivores and the probable sister 
taxon of Enaliarctos. A robust positioning of this clade within arctoid carnivores, 
however, remains elusive and it was not always possible to ally it with the extant 
pinniped species. Moreover, Puijila is the least aquatically adapted member of its clade. 
This fact, coupled with it being younger than the more aquatically adapted Enaliarctos 
and of comparable age to that inferred for the common ancestor of crown-group 
Pinnipedia, renders its inferred status as the transitional form (“missing link”) between 
aquatic and terrestrial carnivores or as a primitive pinniped as highly doubtful. 
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Astragalus L. is the largest genus of the family Fabaceae and has about 2500 species 
in 250 sections throughout the world. Astragalus sect. Caprini DC. With about 120 
species is one of the large sections of the genus. The species of this section differ from 
the other sections by having yellow flowers and stemless habit. Biosystematic study 
was carried out on 105 populations belonging to 40 species of the section for evaluating 
interspecific and intraspecific relationships using morphological and pollen 
micromorphological characters and also meiotic behavior. Results from different aspects 
were analyzed by MVSP 3.1 and SPSS 9.0 soft wares. 74 quantitative/quantitative 
morphological characters related to vegetative and reproductive organs were studied. 
All studied species are divided into 5 groups. Results from light microscopy of the pollen 
grains using acetolysis method confirmed nearly morphological data in the specific 
level. Cytogenetic studies showed that the species are diploid and represent the basic 
chromosome number of x=8. Results from meiotic behavior were supported by other 
data obtained from morphology and pollen morphology in the specific level.  
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The Strauch's racerunner Eremias strachi (Kessler, 1878) has a vast but discontinued 
rang in north Iran and adjoining countries.  Based on morphology, it has long been 
divided into two distinguish subspecies. The western populations which are distributed 
in Azerbayejan province of northwestern Iran and extending onto the high Armenia 
Plateau of Azerbaijan and Armenia are known as E. strauchi strauchi (Kessler, 1878). 
The eastern populations that constituted the second subspecies, E. strauchi 
kopetdaghica (Szczerbak, 1972), are spread along the Kopet – Dagh Mountains of 
northern Khorasan and Eastern Mazandaran of Iran extending into southern 
Turkmenistan. To infer the phylogenetic relationships among the geographically distant 
populations and revaluating taxonomic status of the subspecies, 25 specimens 
belonging to both subspecies were collected and two mitochondrial markers, complete 
sequences of cytochrome b and partial sequences of 12s genes were available. 
Phylogenetic analysis using different approaches clearly indicated that E. strauchi as s 
single species is a paraphyletic assemblage. The genetic distance (p-distance) of more 
than 7% between two subspecies in the mitochondrial gene fragments were also 
calculated. Raising the subspecies to species rank is therefore strongly suggested by 
our data. In addition, significant differences in several diagnostic morphological features 
between the subspecies support our taxonomic decision making based on the 
molecules. 
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Sexual dimorphism in leaf-toed gecko Asaccus elisae  
(Werner, 1895) (Sauria: Gekkonidae) 

 
Rastegar Pouyani, N.* & Karamiani, R. 
 
*Department of Biology, Faculty of Science, Razi University, 67149 Kermanshah, Iran 
nasrullah.r@gmail.com  
 
The genus Asaccus Dixon and Anderson, 1973 (the formerly Phyllodactylus Gray, 1828) 
is distributed in some parts of the Middle East region. A unique characteristic of this 
genus is the absence of cloacal sacs and postanal bones. The genus Asaccus includes 
at least nine known species (A. kurdistanensis, A. elisae, A. griseonotus, A. 
kermanshahensis, A. gallagheri, A. montanus, A. platyrhynchus, A. caudivolvulus and A. 
nasrullahi). Among all species of   Asaccus, A. elisae is the most widespread taxon 
being distributed in Iran, Iraq, Turkey, and Syria. Sexual dimorphism in Asaccus elisae 
(Werner, 1895) has been undocumented previously. In order to explore the patterns of 
sexual dimorphism, we collected specimens of Asaccus elisae (Werner, 1895) from 
Kermanshah, Ilam, Lorestan, and Khuzestan provinces in western and southwestern 
regions of the Iranian Plateau. A total of 56 adult specimens were examined based on 
27 morphological characters. The examined specimens are deposited in the Razi 
University Zoological Museum (RUZM). Using the SPSS 16 statistical package and 
employing principal component analysis (PCA) it was shown that there there is no 
distinct pattern of sexual dimorphism in this taxon. Though, the males generally tend to 
be slender than females. Our results are not in full concordance with the Rensche’s law. 
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Barcoding Central European ground beetles (Coleoptera: Carabidae) 
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of Würzburg, Am Hubland, 97074 Würzburg, Germany, marcell.peters@uni-
wuerzburg.de. 
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5Zoological Research Museum Alexander Koenig, Adenauerallee 160-162, 53113 Bonn, 
Germany, w.waegele.zfmk@uni-bonn.de 
 
In times of climate change and habitat destruction, the reliable identification of species 
represents a pivotal component for large-scale biodiversity studies and conservation 
planning. However, routine identification of many species can be difficult and time-
consuming, often requiring highly specialized knowledge, and therefore represents a 
limiting factor in biodiversity assessments and ecological studies. The identification of 
larval stages or fragments of organisms using conventional morphological methods 
constitutes an impossible task for many taxa. In this context, DNA barcoding has been 
proposed to ensure fast and accurate species identification in biodiversity research in 
the past few years.  
Following these considerations, we analysed the usefulness of COI barcodes for the 
identification of Central European carabid beetles. Ground beetles show different levels 
of habitat selectivity, ranging from generalists to specialists, and therefore carabid 
assemblages can be used as highly valuable bioindicators for characterizing 
disturbances in various habitats such as forests, meadows or fens. Nevertheless, the 
identification of many species and especially of larval stages can be very difficult as a 
consequence of high morphological variability within species and due to the existence of 
sibling species. Our results confirm the high potential of COI barcodes for species 
identification of even closely related carabid species.  
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Land planarians (Platyhelmintes, Tricladida) biodiversity in the  
Serra da Bocaina National Park, Brazil 

 
Redivo, D. & Carbayo, F. 
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debora.redivo@gmail.com 
 
Brazil is one of the countries with greatest biodiversity in the world, but large part 
remains still unknown to science. The Atlantic Forest contains the highest richness of 
species of land planarians on the planet, ca. 20% of the total known. However, there is 
evidence that this number represents a small fraction of the real richness. Currently, the 
research team is conducting a project aiming to detect endemism areas across the 
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"Serra do Mar" biological corridor (covered within Atlantic forest). One of the study areas 
is the Serra da Bocaina National Park, Southeastern Brazil, whose land planarians 
fauna had never been studied. He we show the results of an inventory of the species 
land planarians occurring in Bocaina. A total of 143 animals of 27 species were 
collected directly on the soil in 2008. The external and internal morphology (in 
histological sections), were comparatively studied for identification. The following eleven 
species were previously known to science: Cephaloflexa bergi, Choeradoplana iheringi, 
Geoplana multicolor, G. phocaica, G. tuxaua, Issoca jandaia, Luteostriata caissara, 
Notogynaphallia  goetschi, Pasipha chimbeva, P. rosea, and P. trina. Nine species are 
new to science and endemic to the area; they belong to the genera Cephaloflexa, 
Choeradoplana, Geoplana, Notogynaphallia and Pasipha. Five species belonging to the 
Geoplana, Rhynchodemus and Xerapoa could not be identified because they were 
incompletely mature. Nevertheless, the high number of endemisms, about one third of 
the total number of species, might be a result of a long-term habitat stability scenario, as 
suggested by preliminary phylogeographic results conducted by the research team.  
 
Financial support: Fundación BBVA and FAPESP.  
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Faunistical and biogeographical studies on rotifers in southwest Iran 
 
Reihan Reshteh, R.1; Rahimian, H.1 & Segers, H.2  
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2Freshwater Laboratory, Royal Belgian Institute of Natural Sciences, Brussels, Belgium 
 
We report on a study of rotifer fauna of Khuzestan province, southwest Iran. The faunal 
elements of this area are different from the rest of Iran. The area has numerous and 
diverse freshwater habitats and acts as bridge between two distinct zoogeographic 
regions, the Palaearctic and Ethiopian. Samples were collected from May 2008 to 
February 2009. In total, 55 species of rotifer from 22 genera belonging to 11 families 
were identified. Of these, twenty-one species are hereby reported for the first time from 
Iran, two of these Colurella sanoamuangae and Cephalodella friebei are reported as 
new records for the Palaearctic region. Whereas C.  sanoamuangae was so far 
considered a Thai endemic, the latter was, hitherto, considered endemic to Neotropic in 
Lago Camaleo, Amazonia, Brazil and is common in a varzea lake on an island in the 
Amazon river. It is highly likely that these two species have escaped the attention of 
previous workers in the Palaearctic region, as their taxonomic difficulty is notorious. The 
majority of the species recorded from Khuzestan province are tropicopolitan. In addition, 
we compared the rotifer fauna of Iran with that of different regions including, the 
Palaearctic, Ethiopian and Oriental regions by calculating the Sorensen Similarity Index, 
to estimate the biotic similarity between these zoogeographic areas. The similarity in 
species composition between Iran, and the Ethiopian, Palaearctic and Oriental region 
was 19%, 13% and 22%, respectively. Considering these values the Iranian fauna 
shares more species with the Oriental rather than with the Palaearctic and Ethiopion 
region.  
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Phylogenomics of crustaceans – hope and headache 
 
von Reumont, B.M.1; Misof, B.2 & Wägele, J.W.1 
 
1Molekularlabor, Zoologisches Forschungsmuseum Alexander Koenig, Adenauerallee 
160, 53113 Bonn, Germany 
2Lehrstuhl für Molekulare Biodiversität, Universität Bonn, An der Immenburg 1, 53121 
Bonn, Germany 
 
The phylogeny of crustaceans is still unclear addressing internal relationships but also 
in respect of a likely sistergroup to Hexapoda. Most molecular studies support 
Pancrustacea showing paraphyletic crustaceans with Copepoda, Branchiopoda or 
recently Remipedia + Cephalocarida as sistergroup to Hexapoda. Neuroanatomical and 
hemocyanin data support a clade Remipedia + Hexapoda.  
In our phylogenomic approach the first 454 data of Remipedia were included and finally 
Remipedia highly supported revealed as sistergroup to Hexapoda. Our results support 
further recent studies that critical data evaluation is crucial and new methods are 
essential for future phylogenetic analyses. Gene selection probably plays a major role in 
phylogenomic studies. Anyhow, for crustaceans it is still essential to collect further key 
taxa (e.g. Cephalocarida). Until now, an overhead of malacostracan EST sequences is 
published, while data for non-malacostracans are very sparse. 
However, the methodological challenge remains to reveal a reliable crustacean 
phylogeny using phylogenomic data. Until now, the handling of long branch taxa is still 
problematic. This and further issues, e.g. an identification of informative genes are 
essential to improve our understanding of molecular crustacean evolution.  
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Evolution of Southeast Asian viviparids (Gastropoda: Aenogastropoda): new 
insights from molecular and anatomical data 
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Viviparidae are a large and putatively ancient group of ovoviviparous freshwater 
gastropods. The hotspot of viviparid diversity and disparity in shell morphology is 
(sub)tropical Asia and Australia. The current shell-based taxonomy recognizes 23 
morphologically distinct genera with more than 200 species. In contrast, only a few 
viviparid genera are known each from Europe, North America and Africa. It is highly 
unlikely that the current taxonomy of viviparids particularly in Asia accurately reflects the 
phylogeny and biological diversity of the group due to the high variability of the shell. 
We reconstructed the first comprehensive molecular phylogeny of this family, including 
species from the Southeast Asian Mainland, the Malayan Archipelago, Australia and 
Africa, using DNA sequences of mitochondrial (COI) and nuclear (28S, H3) genes as 
well as selected morphological features revealed by light microscopy and scanning 
electron microscopy (SEM). Our data confirm the distinction between the Viviparinae (N 
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America, Europe) and the Bellamyinae (Africa, Asia) and offer new insights into the 
taxonomic assignment of some viviparid genera and species. Based on genetic and 
anatomical results Margarya, a large and prominently sculptured taxon endemic to 
Yunnan (China), belongs to the Bellamyinae. For Rivularia, which also occurs in China, 
preliminary data on its reproductive anatomy indicate a closer relationship to the 
Viviparinae than with the Bellamyinae, which would considerably extend the known 
range of the former. On a lower taxonomic level, our molecular data suggest that 
bellamyine species with smooth shells and with ornamented shells are clearly 
separated. The current assignment to genera does not reflect the phylogenetic 
relationships of species and clades.  
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A molecular-genetic approach to the inference of biodiversity  
in deep-sea Isopoda: The case of Haploniscus  

(Crustacea: Isopoda: Haploniscidae) in the South Atlantic 
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1University of Hamburg, Biocentre Grindel, Zoological Museum, Martin-Luther-King-
Platz 3, 20146 Hamburg, Germany. t.riehl@gmx.de 
2Senckenberg am Meer, German Centre for Marine Biodiversity Research (DZMB), 
Martin-Luther-King-Platz 3, 20146 Hamburg, Germany 
3Ruhr University Bochum, Department of Animal Ecology, Evolution and Biodiversity, 
Universitätsstraße 150, 44801 Bochum, Germany 
 
Species are the fundamental units for ecological and biogeographical studies. The 
identification of species from the deep sea, however, can be difficult because their 
systematics are not as well developed as in more accessible terrestrial habitats. For 
isopod crustaceans, usually most species collected in a deep-sea haul are new to 
science. An integrative approach using morphological and molecular characters could 
improve the identification and delimitation of deep-sea species and higher taxa. Further, 
cataloguing the very large number of undescribed species of isopods from the deep sea 
could possibly be accelerated by DNA- based approaches, but procedures for large-
scale species discovery from sequence data are currently lacking and there are many 
obstacles for gaining representative DNA samples from the deep sea.  
In our project we aim for the use of mitochondrial DNA variation to delimit unknown and 
known species in deep-sea isopod families of the Janiroidea (Crustacea: Malacostraca). 
In a first case study we analysed two groups of Haploniscidae collected during the DIVA 
2 (DIVA: Latitudinal Gradients of Deep-Sea Biodiversity in the Atlantic Ocean) cruise to 
the eastern South Atlantic. The dataset comprises specimens from the Cape, Angola 
and Guinea basins. We were able to retrieve the “barcoding gene” COI for phylogenetic 
analyses of Haploniscus rostratus (Menzies, 1962) and the Haploniscus unicornis 
(Menzies, 1956) complex. Although based on a rather small COI dataset the 
phylogenetic analysis provides first evidence in favour of Brökeland’s (2010 a, b) 
conclusion of gene flow in H. rostratus across the Walvis Ridge and adds first evidence 
for the presence of either restricted gene flow or potential cryptic species in the Guinea 
Basin. It further draws an interesting picture of sympatrically occurring distinct species 
of the H. unicornis complex in the eastern Atlantic deep-sea basin north of the Walvis 
Ridge.  
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A proposed classification of setae for 
Macrostylidae (Crustacea: Isopoda) 

 
Riehl, T. & Brandt, A. 
 
University of Hamburg, Biocentre Grindel, Zoological Museum, Martin-Luther-King-Platz 
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Setae are common cuticular projections of crustaceans. The range of their shape is 
large and possibly represents the variety of functions they have. Commonly setae are 
used in taxonomic descriptions and they may represent valuable characters for the 
inference of phylogenetic relationships. However, the terms used to refer to special 
types of setae are often inconsistent and so comparisons are difficult. A thorough 
investigation of setal substructures using optical microscopy and SEM made it possible 
to propose a classification of setae for Macrostylidae (Isopoda: Janiroidea). Its 
terminology is purely descriptive and based on earlier approaches. Previously applied 
terms describing the general shape or arrangement and type of substructures are 
combined with comparative or descriptive terms and information about sizes and ratios 
have to be considered. This terminology is widely applicable and other setae types can 
easily be included in this classification. A standardized use of the proposed terminology 
will greatly improve comparability between taxonomic descriptions of Macrostylidae and 
could also be applicable in further isopod groups.  

 
 

Plenary Lecture 
 

The Series, the Network, and the Tree: 
Changing Metaphors of Order in Nature 

 
Rieppel, O.  
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The history of biological systematics documents a continuing tension between 
classifications in terms of nested hierarchies congruent with branching diagrams versus 
reticulated relations. The recognition of conflicting character distribution led to the 
dissolution of the scala naturae into reticulated systems, which were then transformed 
into phylogenetic trees by the addition of a vertical axis. The cladistic revolution in 
systematics resulted in a representation of phylogeny as a strictly bifurcating pattern 
(cladogram). Due to the ubiquity of character conflict - at the genetic or morphological 
level, or at any level in between – some characters will necessarily have to be discarded 
(qua noise) in favor of others in support of a strictly bifurcating phylogenetic tree. 
Pattern analysts will seek maximal congruence in the distribution of characters 
(ultimately of any kind) relative to a branching tree-topology; process explainers will call 
such tree-topologies into question by reference to incompatible evolutionary processes. 
Pattern analysts will argue that process explanations must not be brought to bear on 
pattern reconstruction; process explainers will insist that the reconstructed pattern 
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requires a process explanation to become scientifically relevant, i.e., relevant to 
evolutionary theory. The core question driving the current debate about the adequacy of 
the ‘Tree of Life’ metaphor seems to be whether the systematic dichotomization of the 
living world is an adequate representation of the complex evolutionary history of global 
biodiversity. The discussion of these issues would seem to benefit from at least four 
conceptual distinctions: pattern reconstruction versus process explanation as different 
epistemological approaches to the study of phylogeny; open versus closed systems as 
expressions of different kinds of population (species) structures; phylogenetic trees 
versus cladograms as representations of evolutionary processes versus patterns of 
relationships; and genes versus species as expressions of different levels of causal 
integration and evolutionary transformation.  
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Allele specific gene transcription in pentaploid dogroses 
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Pentaploid dogroses originated by multiple hybridization events and are characterized 
by a unique meiosis system which enables sexual reproduction despite an uneven 
ploidy level. During the course of the canina meiosis two highly homologous 
chromosome sets form bivalents whereas the remaining three sets form univalents and 
are excluded from recombination. The strictly maternally inheritance of univalents 
results in tetraploid egg cells and haploid sperm cells restoring the pentaploid somatic 
ploidy level by their fusion. We investigated whether the differential behavior of bivalent 
and univalent forming chromosomes is mirrored by differential sequence divergence 
and transcription of their genes. Therefore we analysed allele-specific transcription of 
two single copy genes (LEAFY and cGAPDH) and one ribosomal DNA locus (nrITS). All 
alleles were obviously functional and transcribed, and we detected no evidence for a 
differential selection pressure on sequence evolution. Alleles of the ribosomal loci and 
cGAPDH were not or only slightly differentially transcribed. However, single-copy 
LEAFY alleles, which are presumably located on univalent chromosomes, were 
significantly up-regulated in contrast to the downregulation of the LEAFY allele with two 
copies, which is probably located on bivalent-forming chromosomes.  
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Mycobank, online mycological repository 
 
Robert, V.A.; Crous, P.W.; Stalpers, J.A. & Stegehuis, G. 
 
Fungal Biodiversity Centre, CBS-KNAW, Utrecht, The Netherlands 
 
MycoBank is a database in which all newly described fungi and new names of fungi can 
be deposited and stored along with key nomenclatural and descriptive material. Each 
name is given a unique reference number, and several leading mycological journals 
(e.g. Fungal Diversity, Mycological Research, Mycotaxon, Studies in Mycology), have 
made the prior deposition of new names in MycoBank a requirement for publication. 
The deposition numbers are cited when names are published in the journals in a parallel 
manner to the way GenBank numbers are used. A large number of data associated with 
the species name can also be deposited in Mycobank. A new version of the system will 
be available in January 2010 and will allow depositing and searching type 
strains/specimens data.  
In order to place fungal nomenclature on a better basis, the International Mycological 
Association (IMA), which constitutes the IUBS Section for General Mycology, has 
assumed responsibility for MycoBank. At present around 1,200 new scientific names for 
fungi are introduced each year, dispersed through a multitude of scientific journals and 
books, and a timely method of coordinating information on these has become essential. 
 
 

Poster II-87 
 

Phylogenetic relationships between Enolmis Duponchel, 1845 and Episcythris 
Amsel, 1939 (Lepidoptera: Gelechioidea, Scythrididae) 
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Among the over twenty scythridid genera, Enolmis and Episcythris share many 
characters, as the distribution and the external features. Both genera are present in the 
Mediterranean area, although their distribution extends northward (France and 
Luxemburg for Enolmis, and Romania for Episcythris) and eastward (Yemen for 
Enolmis). Either the Enolmis and the Episcythris species have white external features, 
with characteristic dark markings on wings. As a rule, the male genitalia are clearly 
asymmetrical, greatly differing from the other scythridids, in which are usually 
symmetrical or only slightly asymmetrical. In both genera are included at present a 
relatively small number of species, namely 17 species in Enolmis and 14 species in 
Episcythris. The phylogenetic relationships within Scythrididae are far to be known, 
being evaluated since now only for some few genera. Furthermore, the taxonomic 
position of Enolmis and Episcythris is yet dubious, not being wholly clarified since now 
whether the two genera would be closely related. In order to analyze their systematic 
position within Scythrididae, a matrix of 127 morphological characters was built, 
employing the Scythris obscurella species-group as outgroup. A Parsimony Analysis 
(Heuristic Search) was performed as implemented in PAUP 4.0b.10, then bayesian 
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phylogenetic support was applied through MCMC (Markov chain Monte Carlo) 
simulations in MrBayes 3.1. Phylogenetic relationships among Enolmis, Episcythris and 
other scythrididae taxa were tested by phylogenetic networks employing Splits Tree 4.1. 
The distribution data of Enolmis and Episcythris were evaluated and compared. A PAE 
analysis was performed on the distribution data, then a dispersal-vicariance analysis 
was carried on, as implemented in DIVA 1.2. Both phylogenetic and biogeographycal 
results confirmed the hypothesis that Enolmis and Episcythris are not so closely related 
as previously hypothesized. Besides, on the basis of these provisional results the 
separation among Enolmis and Episcythris and the other scythridids is ascertained, 
although their phylogenetic relationships was not entirely elucidate.  
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The genera Sulcodrepanus and Tibiodrepanus were described by Krikken in 2009 for 
some drepanocerine species previously assigned to the genus Drepanocerus Kirby. In 
the genus Tibiodrepanus five species were included (four Oriental and one Palaearctic) 
on the basis of the peculiar shape and insertion of the distal outer tooth of the protibiae, 
which is unique in Drepanocerina. Krikken also established the genus Sulcodrepanus 
for a sole Afrotropical species, which is very similar to the Tibiodrepanus species, but 
bears an unmodified distal outer tooth of the protibiae. However, the systematic 
statements proposed by Krikken are not supported by a phylogenetical analysis. The 
aim of our research was to analyze the phylogenetic relationships among these genera, 
employing an extensive set of morphological characters from external features, genitalia 
and epipharynges. The latter structure, in particular, has proved to be a very useful tool 
for phylogenetic analysis among Scarabeinae taxa many times in the past. We included 
10 Drepanocerina species in the phylogenetic analysis, and chose the genus 
Cyptochirus as an outgroup. We established 40 parsimoniously informative characters 
(35 binary and 5 multistate). A Parsimony Analysis (Exhaustive Search) was carried out 
in PAUP 4.0b.10. Subsequently, we assessed the phylogenetic support for each branch 
of the tree by means of the non-parametric Bootstrap method, using the same heuristic 
search settings as above, but with 1,000,000 replications, as implemented in PAUP. 
Bayesian phylogenetic support was also employed, applying MCMC (Markov chain 
Monte Carlo) simulations as implemented in MrBayes 3.1. Subsequently, phylogenetic 
networks were calculated by Splits Tree 4.10 to analyze the distances among the taxa 
and assess the monophyly of the clades. The phylogenetic analyses gave consistent 
results, confirming that all the known species of Tibiodrepanus and Sulcodrepanus are 
closely related, while the hypothesis of a generic separation is not supported. Thus, on 
the basis of our findings, the recently proposed systematics of these Drepanocerina 
genera have to be re-examined.  
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An endemic Philippine radiation: biogeography and delimitation of Begonia sect. 
Diploclinium in the Philippines 
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Begonia L. sect. Diploclinium (Lindl.) A.DC. as currently circumscribed contains ca. 150 
species and is distributed from India and Sri Lanka through the Himalayan region, 
China, IndoChina, Taiwan, and Malesia to Fiji. It contains a morphologically diverse 
group of taxa and is defined largely through a single placental character (bifid 
placentae) and a lack of characters that are diagnostic. In order to understand the 
taxonomic position of the Philippine members of the section and their biogeographic 
affinity, a molecular phylogeny was produced in addition to a thorough review of 
morphology and anatomy. A Bayesian analysis of nuclear ribosomal internal transcribed 
spacer sequences shows that the Philippine members represent an endemic 
monophyletic radiation across the archipelago. The type species of sect. Diploclinium, 
Begonia grandis Dryander, is not allied to the Philippine species and in order to 
increase the utility of the sectional classification for Begonia, we delimit a new section to 
contain them. The previously monotypic, endemic Begonia section Baryandra is nested 
within the Philippine Diploclinium clade, and is here enlarged to accommodate the 
Philippine species currently in sect. Diploclinium. The newly circumscribed sect. 
Baryandra is supported by a number of synapomorphic characters differentiating it from 
sect. Diploclinium: thick rhizomes; 4–7 layers of collenchyma cells below the epidermis 
of the petiole; thin palisade layer; triangular palisade cells; small and dark coloured 
chloroplasts; striate ornamentation of the cuticule of the cells  in non-glandular hairs; 
short stalked glandular hairs with a globose or T-shaped head; and striate cuticular 
ornamentation of the collar and testa cells of the seeds. The results of this research 
highlight the perils of placing high taxonomic importance on single reproductive 
characters, and the give importance to some previously overlooked vegetative 
characters.  
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Reproductive evolution in early angiosperms 
 
Rudall, P. 
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The traditional paradigm of early angiosperm evolution as an incremental accumulation 
of adaptive innovations leading to the major diversifications of monocots and eudicots is 
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contradicted by the high degree of morphological diversity among early-divergent extant 
angiosperms. The problem is compounded by large numbers of ancient extinctions. The 
recent robust phylogenetic placement of Hydatellaceae as sister to the waterlilies places 
this family among the most ancient surviving lineages of angiosperms. This remarkable 
discovery represents a unique opportunity for comparative studies of early angiosperm 
evolution. Like Hydatellaceae (1 genus, 12 species), most extant early-divergent 
angiosperm lineages are relatively species-poor, but assume disproportional 
significance in comparative studies of angiosperm evolution. Species of Trithuria 
(Hydatellaceae) are inconspicuous plants, mostly from the Australian subcontinent, but 
with outliers in India and New Zealand. They are interesting not only for their critical 
phylogenetic placement and highly unusual morphology, but also for their disjunct 
biogeography, diversity of life strategies and ecology in seasonal wetland habitats. 
Detailed comparative studies are establishing these plants as emerging new model 
organisms among early-divergent angiosperms. 
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relatives 

 
Ruiz Duarte, P. & Koch, M.A. 
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heidelberg.de; mkoch@hip.uni-heidelberg.de 
 
Arabidopsis arenosa and Arabidopsis lyrata are two self incompatible (SI) sister species 
of the well know model plant Arabidopsis thaliana. Previous studies of our research 
group have reveiled an introgression and hybridisation hot-spot between these two 
species in Austrian Eastern Foreales and the Wachau region along the Danube river 
(Lower Austria). 
The distribution of genetic diversity within and among populations is non-random, and 
we are aiming to compare the distribution of neutral genetic diversity with genetic 
diversity directly affected and biased by the breeding system. Therefore, we are 
studying SI allelic variation on a populational level. SI is very well studied in Brassica 
oleracea, Arabidopsis halleri and Arabidopsis lyrata; it is an exceptionally complex 
system, which operates under the control of the S-locus, which contains 2 tissue 
espcifically expressed polymorphic genes, the SRK (the papillae of the stigma) and SP-
11/SCR (pollen coat). A total of 700 individuals were analysed and we detected 13 
different SRK specificities and one S-related locus (S-related protein 9, from A.lytrata). 
Protein structure analysis show highly conserved signature domains present in the 
novel squences. Such high similarity in structure and potentially in function, proposes 
this novel sequences as the first orthologous from A. arenosa. In the introgression area 
Synonymous (dS) and Nonsynonymous (dN) DNA Substitution Rates were calculated 
for each allele and gene, indicating dN values were higher than those for dS, providing 
first evidence for positive/diversifying selection. On the populational level four genetic 
clusters have been identified with clear differences between A. arenosa and A. lyrata, 
but nevertheless A. lyrata alleles are also dominantly expressed on A. arenosa 
populations. Though our data do not confirm A. lyrata alleles been dominant over A. 
arenosa, the observed pattern suggests a directional gene flow from one species into 
the other, compromising the allele fate of the recipient species.  
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JSTOR Plant Science and the Global Plants Initiative 
 
Ryan, D. & Gallagher, M. 
 
JSTOR, 149 Fifth Ave, New York, NY 10003, USA. deirdre.ryan@jstor.org  
 
JSTOR Plant Science is an online research tool for aggregating and exploring the 
world’s botanical resources, dramatically improving access for students, scholars, and 
scientists around the globe. This resource supports the work of the global botanical 
community, those tasked with preserving our fragile ecosystems.  
JSTOR Plant Science (http://plants.jstor.org) is an online environment that brings 
together content, tools, and people interested in plant science. It provides access to 
foundational content vital to plant science – plant type specimens, taxonomic 
information, scientific literature, and related materials, making them widely accessible to 
the plant science community as well as to researchers in other fields and to the public. 
Essentially, JSTOR Plant Science offers a window onto a scientific process, namely the 
identification and classification of plant species, through the medium of primary sources, 
rather than a corpus of secondary source data. It also supports research and teaching, 
including the ability to measure and record plant specimens, share observations and 
objects with colleagues and classmates, and investigate global plant biodiversity. 
The majority of the content available on JSTOR Plant Science has been contributed 
through an effort known as the Global Plants Initiative (GPI). GPI is an international 
undertaking by leading herbaria to digitize and make available plant type specimens 
and other holdings used by botanists and others working in plant science every day. 
Partners include more than 170 institutions in 60 countries. Partners play a central role 
in selecting and providing content, advising us, setting priorities, obtaining permissions, 
capturing meta-data, preparing contextual materials, and providing feedback on how 
best to present the materials online. The content and the tools that comprise JSTOR 
Plant Science are driven by the plant science community, including leading experts 
around the world. 
Highlights of the Poster/Lessons learned: 

 The examination of the botanical and taxonomic process of plant identification and 
classification, the cornerstone of current global conservation efforts.  

 The introduction of the botanical landscape in terms of collaborations with taxonomic 
and botanical organizations 

 The lessons learned from years of digitization efforts in Africa, Latin America, and 
beyond towards the conservation of fragile botanical ecosystems 

 The impact that this resource and these collaborations have had on the practicing global 
botanical community encapsulated in the Global Plants Initiative (GPI), a passionate 
group of more than 170 botanical organizations on five continents.  
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Interpretation of mtDNA region sequence diversity 
in Iranian Domestic sheep 

 
Sadeghi, B.1; Nassiry, M.R.1; Shafagh Motlagh, A.1; Pirany, N.2; Mohammad Hashemi, 
A.2 & Ahmadpour, K.1 
 
1Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, 
Mashhad, Iran 
Sadeghi.Balal@stu-mail.um.ac.ir 
2Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran 
 
New insights for the systematic and evolution of the domestic sheep are provided by 
molecular phylogenies inferred from Maximum Parsimony, Bayesian, Maximum 
Likelihood, and Neighbor-Joining methods. Among the genetic markers mtDNA 
sequencing is one of the most useful and commonly employed methods for inferring 
phylogenetic relationships among closely related species and population. The mtDNA 
control region contain variable block that evolve four to five time faster than the 
remainder of the mtDNA molecule. The phylogeny of the domestic sheep was based on 
D-loop sequences of 28 samples representative of most of the sub-species described in 
the genus Ovis. In total of 28 unrelated sheep blood and meat samples were collected 
(Baluchi breed N=14 and Moghani breed N=14). The DNA was Extracted and the HVR1 
region was amplified with specific primers using PCR. The HVR1 segment was 
sequenced, aligned and compared with other breeds from all over the world. Finally the 
sequences were registered in NCBI under accession number EU308497, FJ531545. 
Results showed that these breed belongs to haplotype group A and were nearest 
Turkish breed which were not unpredictable because of geographical vicinity. The 
branch style tree was drawn for analyzed samples in A haplotype group and results 
suggest that the Ovis oarial is the origin of Asian breeds.  
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Molecular phylogeny of the tribe Phlomoideae (Lamioideae; Lamiaceae) inferred 
from nrDNA ITS and cpDNA trnK sequences 

 
Salmaki, Y.1,2; Zarre, S.1; Bräuchler, C.2 & Heubl, G. 2 
 
1Department of Plant Science, School of Biology, College of Science, University of 
Tehran, Tehran, Iran  
salmaki@khayam.ut.ac.ir 
2LMU München, Department Biology I, Biodiversity Research-Systematic Botany, 
Menzinger Str. 67, 80638 München, Germany 
 
The tribe Phlomoideae Mathiesen, is a complex group containing six genera: 
Eremostachys Bunge, Lamiophlomis Kudo, Notochaete Benth., Phlomis L., Phlomoides 
Moench, and Pseuderemostachys Popov. It includes 160 to 250 species worldwide with 
a distribution range extending from the Europe to Mongolia, China and India. The 
highest number of taxa in the tribe is reported for Central Asia as well as Afghanistan 
and Iran (Irano-Turanian phytochory). They are elements of subalpine and alpine 
vegetations and only a few species preferring desert conditions. Phlomoideae is known 
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as a taxonomically difficult group since some genera exhibit considerable polymorphism 
and morphological variation. In order to study inter- and infrageneric relationships and to 
investigate the group’s biogeography at a worldwide scale, a phylogenetic analysis 
using chloroplast trnK and nuclear ITS DNA sequences was conducted. Phylogenetic 
reconstruction was performed using Bayesian inference approaches and Maximum 
Parsimony. The results of the present study nevertheless support splitting of Phlomis s.l. 
into two separate genera, Phlomoides Moench and Phlomis sensu stricto. Phlomis s.l. is 
already a large genus and its taxonomic complexity would increase even further with the 
inclusion of some Eremostachys species as suggested by Kamelin and Makhmedov 
(1990). The genera Lamiophlomis and Notochaete are nested inside Phlomoides, and 
the genera Pseuderemostachys and Paraeremostachys distributed in Central Asia are 
closely related to the species of Eremostachys. However, as mentioned by Hedge 
(1990) the name Paraeremostachys is illegitimate; the type of this name is also the type 
of Eremostachys. Morphological evidence also suggests accepting three main genera in 
this tribe: Phlomis s.str., Phlomoides and Eremostachys. 
 
Keywords: molecular phylogeny, Lamiaceae, tribe Phlomoideae  Eremostachys, trnK, 
IST  
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Comparative leaf anatomy of Stachys (Lamiaceae: Lamioideae) in Iran with a 
discussion on its subgeneric classification 

 
Salmaki, Y.1,2.; Zarre, S.1; Lindqvist, C. 3; Heubl, G.2 & Bräuchler, C.2 
 
1Department of Plant Biology, School of Biology, College of Science, University of 
Tehran, Tehran, Iran 
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2LMU München, Department Biology I, Biodiversity Research-Systematic Botany, 
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Stachys (Lamiaceae: Lamioideae) is a species-rich, widespread and taxonomically 
complex genus. A comparative anatomical study of the petioles and leaf lamina of 34 
Stachys taxa representing 12 sections of the genus distributed in Iran was carried out in 
order to evaluate interspecific relationships and anatomical features that may be useful 
in species identification and subgeneric classification. The general leaf anatomy of 
Stachys species presented here corroborates earlier studies in Lamiaceae and on a few 
studied species in the genus. Leaf anatomy provides valuable characters that are useful 
in subgeneric classification as well as species discrimination in Stachys. The most 
important diagnostic characters are as follows: the shape of transverse section, length 
of ventral and dorsiventral axis, number of median bundles in the petiole, number of cell 
layers of palisade and spongy parenchyma, type and thickness of collenchyma as well 
as trichome type. Based on the present study and in accordance with previous works, 
some large sections such as Ambleia, Aucheriana, and Fragilicaulis appear to be 
natural and need minor or no changes in delimitation, while circumscription of sect. 
Olisia should be revised. Isolated positions of some monotypic or oligotypic sections, 
such as Pontostachys, Thamnostachys, Trinerves, as well as Zietenia, are supported by 
unique leaf anatomical features.  
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Poster I-123 
 

The Norwegian Taxonomy Initiative 
 
Salvesen, I.; Moen, T. L.; Myklebust, I. & Viken, Å. 
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ingrid.salvesen@artsdatabanken.no 
  
There are assumed to be around 54 000 species in Norway. So far, rather more than 
40 000 of these are known. However, basic knowledge about very many of the species 
is poor and there is a great need to improve scientific expertise associated with our 
knowledge of species (biosystematics).  
The Norwegian Taxonomy Initiative (NTI) has been set up to try to fill these gaps in our 
knowledge and to help to improve expertise and recruitment in the field of 
biosystematics. A large number of species not previously recognised in Norway will 
probably be discovered through this initiative, doubtless also species that are new to 
science. 
NTI was established in 2009 by a grant from the Norwegian Government. The 
Norwegian Biodiversity Information Centre (Artsdatabanken) is responsible for 
coordinating the taxonomy initiative. It is organised by a steering committee appointed 
by the Ministry of the Environment and a project coordinator employed at the Centre.  
NTI will be run in close cooperation with the Swedish Taxonomy Initiative. A bilateral 
collaboration agreement between the two initiatives was signed on 09.09.09 at the 
ministerial level. Good coordination with other mapping activities in Norway is also 
regarded as being of great importance.  
Key tasks in the initial phase has been to establish an efficient organisation and a 
scientific base, begin the species diversity mapping, and organise a good infrastructure 
for data flow and communication of results. Several mapping projects have now been 
initiated which will contribute to improve our knowledge of poorly known species of 
algae, fungi, lichens, mosses, insects and terrestrial and aquatic invertebrates.  
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Patterns and triggers of diversification in the adaptive radiations of cichlid fishes 
in East Africa 

 
Salzburger, W. 
 
Zoological Institute, University of Basel, Vesalgasse 1, CH-4051 Basel, Switzerland 
walter.salzburger@unibas.ch 
 
One hundred fifty two years after the publication of Charles R. Darwin’s The Origin of 
Species, the identification of the processes governing the emergence of novel species 
remains a fundamental question to biology. Why is it that some groups have diversified 
in a seemingly explosive manner, while other lineages have remained unvaried over 
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millions of years? And what are the external factors and environmental conditions that 
promote diversification? A key to these and related questions is the comparative study 
of exceptionally diverse yet relatively young species assemblages that have radiated in 
geographically well-defined areas, such as the Darwin’s finches on the Galapagos 
archipelago, the Caribbean Anoles lizards or the cichlid fishes in the Great Lakes of 
East Africa. East Africa’s cichlid species differ greatly in ecologically relevant, hence 
naturally selected, characters such as mouth morphology and body shape, but also in 
sexually selected traits such as coloration. An integrative analysis of the cichlid species 
flocks of Lake Tanganyika reveals the frequent occurrence of evolutionary parallelisms 
in traits relevant to cichlid divergence and that cichlid diversification proceeded in three 
stages. 

 
 

Talk S45b 
 

DNA Barcode, type specimens & species delimitation 
 
Samadi, S.; Puillandre, N. & Barberousse, A.  
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sarah@mnhn.fr 
 
Species names are commonly used to designate species hypotheses; however 
proposing scientific hypotheses about species delimitation and proposing species 
names are two distinct steps. One of the main reasons why species-names are so 
useful is that they allow one to associate newly examined specimens to already 
proposed species-hypotheses. This “identification” task (which may be qualified as an 
“expertise” task), is actually only one of the three tasks of the taxonomists. Indeed, we 
can distinguish three different tasks within taxonomy: (i) the scientific task consists in 
proposing hypotheses about species boundaries; (ii) the naming task deals with 
assigning names to such species-hypotheses; and finally, (iii) the expertise task is to 
identify specimens in the light of already named species-hypotheses. Within this 
methodological context, the primary purpose of barcoding projects is usually not to 
produce new taxonomic hypotheses – the first task – but to facilitate taxonomic 
expertise – the third task – by developing a global standard for the identification of 
biological species based on molecular data. Thus, because DNA-barcodes develop as 
an expertise tool in taxonomy we should clarify how names are – or should be – given 
to species-hypotheses and to discuss the consequences for DNA-barcoding projects. In 
the case of molecular taxonomy (i.e. the use of molecular characters to delimit species) 
and the Barcoding of life project, the major limitation in current naming practices is the 
difficulty of sequencing the type specimens (i.e. determining their DNA-barcode). In this 
context, we suggest that the indexation of organisms based on barcode-data should be 
associated to unique voucher specimens rather than to clusters provided by analytical 
methods, whatever they be. Such “barcode-types”, just as holotypes, would be linked to 
material specimens and not to the specific features of either the analytical methods or 
the used characters. 
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Adaptation of experimental yeast populations to stressful conditions in relation to 
population size 

 
Samani, P. & Bell, G. 
 
Department of Biology, McGill University, Montreal, QC, Canada 
pedram.samani@mail.mcgill.ca 
 
The purpose of this experiment was to find out how a population becomes adapted to 
extremely stressful conditions as its environment deteriorates. We created a 
deteriorating environment for experimental selection lines of yeast by a stepwise 
increase in the concentration of salt in the growth medium. After each step, we tested 
the ability of the lines to grow at a high concentration of salt near the lethal limit for the 
ancestral strain. We found that mutations enhancing growth in this highly stressful 
environment began to spread at intermediate salt concentrations. The degree of 
enhancement was related to effective population size by a power law with a small 
exponent. The effect size of these mutations also increased with the population size in a 
similar fashion. From these results, we interpret adaptation to lethal stress as an indirect 
response to selection for resistance to previous lower levels of stress in a deteriorating 
environment. This suggests that the pattern of genetic correlation between successively 
higher levels of stress is an important factor in facilitating evolutionary rescue. 
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The genus Hypericum L. (Hypericaceae) contains more than 500 species classified in 
more than 30 sections. It has a worldwide distribution, with the largest diversity in the 
Holarctic and high-altitude tropical areas.  In order to answer evolutionary questions a 
robust estimate of the species phylogeny is needed. Two previous molecular 
phylogenies have been published based on ITS sequences for some Asian and 
American species. However, phylogenies based on ITS may be problematic as this 
marker may display a complex evolutionary behaviour, and thus phylogenies based on 
additional linkage groups are desirable. Here we show a preliminary phylogeny based 
on ITS and three different chloroplast markers (trnLF, trnSG, psba-trnH) that suggest 
potential incongruence between nuclear and chloroplast genomes. To assess the 
causes of this incongruence, we developed several low copy regions from the nuclear 
genome. Primers, copy number and sequence variation for three loci not previously 
used for phylogenetic inference within in Hypericum : PHYC, EMB, GPI are here 
presented for the first time.  We found that two of these markers have the levels of 
variation that are nearly as high as within ITS and are faster than some commonly used 
fast-evolving chloroplast spacers.  
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Littoral mud shrimps (Crustacea: Decapoda: Thalassinidea) 
of the Persian Gulf and Gulf of Oman 

 
Sari, A. & Sepahvand, V. 
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Tehran, Tehran, Iran   
Sari@khayam.ut.ac.ir  
 
The thalassinidean fauna of Iran is not well-known. Material of the present study was 
collected from 50 intertidal localities from the Persian Gulf and Gulf of Oman. In total, 
ten species were found along the Iranian coast. These were belonging to three families, 
including Upogebiidae (Upogebia carinicuda, U. darwini and U. pseduchelata), 
Callianassidae (Neocallichirus indicus, N. calmani, Podocallichirus masoomi, Glypturus 
cutieri, Michaelcallianassa indica and Callianassa bouvieri) and Callianideidae 
(Callianidea typa). All species were found to be new records for the region. The 
geographical distribution of the species shows that for each species, this is totally 
dependent to a special type of habitat. Sandy and muddy substrates of the intertidal and 
shallow subtidal zone found as a dominant habitat type for all species but some species 
have a preference to boulder dominated coasts. For some species the burrows cast 
was obtained by resin injection into the main burrow entrance. There are different 
species specific burrow types including cylindrical, branched, U shaped and 
interconnected U shaped canals.  
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In the large angiosperm order Lamiales, a diverse array of highly specialized life 
strategies such as carnivory, parasitism, epiphytism, and desiccation tolerance occur, 
and some lineages possess drastically accelerated DNA substitutional rates or 
miniaturized genomes. However, understanding the evolution of these phenomena in 
the order, and clarifying borders of and relationships among lamialean families, has 
been hindered by largely unresolved trees in the past.  
Our analysis of the rapidly evolving trnK/matK, trnL-F and rps16 chloroplast regions 
enabled us to infer more precise phylogenetic hypotheses for the Lamiales. 
Relationships among the nine first-branching families in the Lamiales tree are now 
resolved with very strong support. Subsequent to Plocospermataceae, a clade 
consisting of Carlemanniaceae plus Oleaceae branches, followed by Tetrachondraceae 
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and a newly inferred clade composed of Gesneriaceae plus Calceolariaceae, which is 
also supported by morphological characters. Plantaginaceae (incl. Gratioleae) and 
Scrophulariaceae are well separated in the backbone grade; Lamiaceae and 
Verbenaceae appear in distant clades, while the recently described Linderniaceae are 
confirmed to be monophyletic and in an isolated position. 
Confidence about deep nodes of the Lamiales tree is an important step towards 
understanding the evolutionary diversification of a major clade of flowering plants. The 
degree of resolution obtained here now provides a first opportunity to discuss the 
evolution of important morphological and biochemical traits in Lamiales. The multiple 
independent evolution of the carnivorous syndrome, once in Lentibulariaceae and a 
second time in Byblidaceae, is strongly supported by our analyses and topological tests. 
The evolution of selected morphological characters such as flower symmetry is 
discussed. The addition of further sequence data from introns and spacers holds 
promise to eventually obtain a fully resolved plastid tree of Lamiales.  
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The genus Hypericum is a morphologically and ecologically highly diverse and large 
group of more than 460 species. Several species are wide-spread in Eurasia. Among 
those Eurasian taxa, Hypericum perforatum and H. maculatum are representative 
examples with a largely overlapping distribution area in Central Europe. Hypericum 
perforatum is a medical plant and therefore well studied for its anti-depressive, anti-
cancer and anti-inflammatory metabolites. However, little is known about the 
evolutionary history of this almost exclusively polyploid and apomictically reproducing 
plant. It is also known that H. perforatum is in close genetic contact with Hypericum 
maculatum, but also here no detailed information was available so far. 
Using various data sets (cpDNA sequence data, AFLPs, morphometric analysis, 
cytological and embryological analysis) we were able to identify putative ancestral, fully 
sexual and diploid populations of H. perforatum in pleistocene refuge areas in 
southeastern Europe. The almost exclusively polyploid and apomictically reproducing H. 
perforatum populations were split into two major gene pools with a North-South 
disjunction in Central Europe, but ancient contribution of H. maculatum to these 
genepools and to the early evolution of H.perforatum could not be confirmed. However, 
we were able to show ongoing introgression and massive geneflow between both H. 
perforatum and H. maculatum, taxonomically resulting in the recognition of taxa such as 
H. X desetangsii.  
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Phylogenetic relationships among New World Scrophularia L. (Scrophulariaceae): 
new insights inferred from DNA sequence data 

 
Scheunert, A. & Heubl, G. 
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The genus Scrophularia L. (Scrophulariaceae) comprises 200-300 species, of which 
app. 19 are distributed in North America and the Caribbean. Most of these species have 
a restricted distribution in or around New Mexico, California, or in the Greater Antilles, 
where seven species occur. Due to similar morphology, several North American taxa 
were thought to be synonymous to the widespread S. nodosa L. in the past. 
To investigate phylogenetic and biogeographic relationships of New World Scrophularia, 
two intergenic spacers (trnQ-rps16 and psbA-trnH) of chloroplast DNA, and nuclear 
ribosomal ITS were sequenced. Phylogenetic analyses revealed three distinct New 
World clades which are corroborated by morphological characters and correspond to 
geographical distribution. Phylogenetic inference indicates the eastern American S. 
marilandica L. as sister to all Antillean species; for the colonization of the Caribbean 
archipelago, a late-Miocene dispersal event from the North American mainland can be 
assumed. 
There is evidence for a hybrid origin of the most widespread North American species, S. 
lanceolata Pursh, which might have enabled the prospering of the species.  
The results further suggest that S. nodosa is sister to all New World species and three 
Japanese species of Scrophularia. The latter form an Eastern Asian - Eastern North 
American (EA-ENA) disjunction with six New World species, pointing out close 
intercontinental relationships. In this context, we propose an eastern Asian origin for the 
New World taxa of Scrophularia. Divergence times estimated using a relaxed molecular 
clock model suggest one or more Miocene migration events from eastern Asia to the 
New World via the Bering Land Bridge (BLB), followed by diversification in North 
America. 
In contrast to the colonization of the Antillean archipelago by one single North American 
mainland species, analyses of the macaronesian and mediterranean species groups 
indicate that the Canary Islands and Madeira are likely to have been colonized by two 
independent lineages of Scrophularia, representing one annual and one perennial 
group.  
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Due to the boost of studies focussing on niche conservatism and evolution in the last 
years, a large number of different methodological approaches were developed in 
parallel and there has not yet emerged any concordance in standard procedures for 
estimating the degree of niche shifts along phylogenies. In this talk, we will present the 
synthesis of a comprehensive literature search reviewing respective methods. We 
compare different approaches using simulated and real data, show potential difficulties 
and propose a methodological framework to measure evolutionary rates in climatic 
niches.  
Dependent on the state of the project, we will also show first results from a multi-taxa 
analysis on niche evolution following this framework. Since patterns of niche and trait 
evolution may differ between clades and across phylogenetic scales, here we explicitly 
test for this effect by including data from regional to continental scales.  
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Different from eukaryotes, prokaryotes exhibit very little diversity in their morphology, 
but are extremely versatile in their metabolic capacities. Bacteria and archaea thrive in 
extremely different habitats, from cold to hot, from freshwater to salty, acidic or 
extremely alkaline, and specialists grow under conditions at which no other forms of life 
can survive. Concerning their metabolic diversity, prokaryotes can respire with oxygen 
or various other oxidized inorganic compounds, or ferment substrates in the absence of 
electron acceptors. As well, they can use inorganic electron donors for their energy 
metabolism. The broad variety of metabolic capacities has expanded even further 
through the last 20 years with the discovery of novel and unexpected new activities, 
including the phototrophic oxidation of ferrous iron, the anaerobic oxidation of methane, 
alkanes, and aromatic hydrocarbons, the anaerobic oxidation of ammonia and the 
phototrophic oxidation of nitrite, the anaerobic oxidation of phosphite and many further 
redox reactions with arsenic, selenium, uranium and other metalloids. The talk will try to 
outline the consequences of these new discoveries for our understanding of global 
metabolic activities.  
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Crucifers (Brassicaceae, Cruciferae) are a large family comprising approximately 338 
genera and 3700 species. The family includes important crops as well as several model 



322 
 

species in various fields of plant research. Meanwhile, there is a nearly complete 
coverage of a molecular-systematic characterisation of all genera. Additionally, 
numerous phylogenetic hypotheses, based on various genes from the plastome, 
nuclear and mitochondrial DNA, are available and enable us to provide first robust and 
reliable family-wide phylogenetic trees. The Brassicaceae are characterised by 
frequently occurring hybridisation and polyploidisation events, which, as a 
consequence, greatly affect genome size and organisation. Interestingly, it is still 
unclear if the evolution of the Brassicaceae on the various taxonomic/temporal levels is 
best explained by multiple radiation events, which could account for the difficulties 
resolving deep phylogenies within the family. In this study we use the actual available 
phylogenetic backbone and add genome size data and ploidy information across the 
whole family in order to unravel some principles of crucifer evolution. 
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This talk reviews approaches regarding the reconstruction of microbiocoenoses of mid-
Cretaceous amber forests during the last decade. Cretaceous amber was mainly 
formed during the Albian and Cenomanian, a time of tremendous changes of terrestrial 
ecosystems. Apart from arthropods and remains of vertebrates and vascular plants, 
Cretaceous ambers sometimes contain diverse assemblages of prokaryotic and 
eukaryotic microorganisms, including bacteria, cyanobacteria, fungi, algae and 
protozoans. Microinclusions of mid-Cretaceous ambers are therefore important not only 
for tracing the evolutionary history of lineages with otherwise poor fossil record, but also 
for elucidating the composition, diversity and ecology of lower levels of Late Mesozoic 
terrestrial palaeoecosystems. Much resin solidified at the forest floor and the 
taphocoenoses therein are consequently composed of members of soil and litter 
horizon microbiocoenoses. Discovery of new mid-Cretaceous amber deposits during the 
last couple of years expanded the fossil history of many taxa of protozoans, fungi and 
algae into the Mesozoic. The sometimes excellent mode of preservation of cells and cell 
organelles of eukaryotic microorganisms allows direct comparison of eukaryotic 
microinclusions to modern taxa. Most Albian-Cenomanian unicellular eukaryotes are 
morphologically very close to extant genera. Differences in the composition of ancient 
microcoenoses are also suggested since not all abundant modern groups such as 
limnetic diatoms have been recorded from mid-Cretaceous limnetic-terrestrial habitats 
and because fungi and algae of extinct lineages occur as well.  
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Gastrotricha contain about 750 species of microscopically small metazoans. According 
to the “traditional” phylogeny, Gastrotricha are composed of the marine subtaxon 
Macrodasyida and the Chaetonotida which occur in marine and freshwater habitats. 
Chaetonotida comprise the genus Neodasys and the taxon Paucitubulatina. Recently, 
this “traditional” phylogeny has been questioned and alternative systems are proposed. 
We investigated the nervous system of several species of gastrotrichs. The nervous 
system is composed of a dorsal commissural brain with a thin ventral commissure, 
neurites innervating head structures and the pharynx and a pair of lateroventral neurite 
bundles running into the trunk. The basic architecture of the nervous system is similar in 
all gastrotrichs investigated, but there are differences in detail. In some cases, the 
nervous system can help to distinguish closely related, morphologically quite similar 
species. It is discussed, in how far the structure of the nervous system supports the 
alternative phylogenetic hypothesis available for gastrotrichs. In general, the structure of 
the nervous system is consistent with the “traditional” phylogeny (Macrodasyida 
(Neodasys + Paucitubulatina)).  
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The grass subfamily Pooideae was studied using DNA sequence information from the 
chloroplast (cp) matK gene–3’trnK exon and the nuclear ribosomal (nr) ITS1–5.8S 
gene–ITS2 in a sample of 67 taxa covering all of its tribes. Branches with strong 
bootstrap support are consistently resolved in both datasets, whereas discrepancy is 
confined to low-support or unsupported nodes in one of the datasets. The results do not 
reveal a significant role of past hybridisation, plastid lineage sorting or reticulation in the 
evolutionary diversification of the major lineages of the subfamily. The combined 
analysis of the plastid and nuclear datasets results in a largely well-supported pattern of 
divergence for the major lineages of the subfamily. Some re-alignments of tribes and 
subtribes are proposed and discussed with reference to relevant morphological and 
structural characters. We propose the recognition of broader tribes Nardeae with 
subtribes Nardinae and Lygeinae, Meliceae with subtribes Brylkiniinae and Melicinae, 
Stipeae with subtribes Ampelodesminae and Stipinae, and Triticeae with subtribes 



324 
 

Littledaleinae, Brominae and Hordeinae. For the tribe complex of Aveneae and Poeae, 
the clear-cut split into two major clades and further resolution into some high-support 
lineages depicted by cpDNA is not contradicted by nuclear ITS and their taxonomic 
treatment as separate tribes or a single tribe remains an unanswered question.  
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The acellular slime-moulds (Myxomycetes) are a group of common and widespread 
unicellular organisms with macroscopic fruiting bodies. Up to date the about 900 
described species are distinguished according to the morphology of the fructifications. 
Since Linnean times the number of described taxa increased steadily. However, in spite 
of growing surveying activity the proportion of taxa known from only from the type 
locality (or a few more) increased as well, indicating possible limitations of this 
morphological species concept. As shown by mating type studies of a few cultivable 
taxa, but also by our molecular case studies, most myxomycete morphospecies seem to 
include heterothallic (sexual) and homothallic (presumably asexual) strains, having a 
complex genetic structure. On one hand, classical taxonomy is challenged by the 
existence of presumably asexual strains; sometimes remaining cryptic, sometimes with 
distinct morphological characters. On the other hand, fluctuations in environmental 
conditions can cause aberrations during fruiting body development, which are 
sometimes described as new species. We demonstrate these difficulties in two case 
studies, one presenting a molecular analysis of the species complex Physarum notabile, 
the other showing morphological similarities in single- and cluster-spored myxomycete 
morphospecies. We propose (i) some guidelines for species descriptions based on 
morphological characters and (ii) the use of the first 600 bp of the SSU rRNA gene as 
barcode for myxomycetes.  
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The Cape region of South Africa is one of the most remarkable hotspots of biodiversity 
with a flora comprising more than 9,000 plant species, almost 70% of which are 
endemic, within an area of only ± 90,000 km2. Much of this diversity is due to an 
exceptionally large contribution of just a few clades, but the evolutionary processes that 
have driven and maintain this high level of diversity are still poorly understood. Here, we 
illustrate how a combination of molecular phylogenetic, biogeographical and 
environmental information can be used to infer the evolution of species' ecological 
niches using near-complete species level phylogenies of two diverse genera of the 
Cape Flora, Babiana (Iridaceae) and Protea (Proteaceae), both having radiated 
extensively in the Cape. Species distribution models (SDMs) utilizing georeferenced 
collection and observation data are used to characterize dimensions of the ecological 
niche. We quantify niche overlap, reconstruct the evolution of species' environmental 
tolerances to assess the degree of phylogenetic niche conservatism (PNC) and 
evaluate rates, timing and modes of niche evolution. Our results highlight how the 
integration of phylogenetics and ecological niche modelling can help to understand the 
influence of environmental change on diversification leading to present-day patterns of 
species diversity in the Cape.  
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The lack of access to the published biodiversity literature is still a challenge in the day-
to-day business of taxonomists or researchers dealing with biodiversity-related 
questions. In the past, only libraries of large and renowned institutions such as 
universities, natural history museums or botanical gardens housed specific literature 
indispensable for taxonomic work. Over the last few years a large number of library 
resources for taxonomists have been made available online. Since 2007, numerous 
libraries in the UK and USA have been digitising their holdings of biodiversity literature 
and making them available on the internet. Today, the Biodiversity Heritage Library 
(BHL; http://www.biodiversitylibrary.org/) is certainly the largest digital library for 
taxonomists with free online access to more than 30 million pages of biodiversity 
literature. 
From the beginning, BHL has been a cornerstone organisation of the Encyclopedia of 
Life (http://www.eol.org/) and since 2009, BHL has grown into a global initiative as a key 
part of the global biodiversity informatics infrastructure and also as a key part of the 
network of cross domain digital library initiatives. In Europe the Biodiversity Heritage 
Library for Europe (BHL-Europe; http://www.bhl-europe.eu/) was launched aiming 
among others at bringing together existing digital content scattered all over Europe and 
integrate this with BHL and Europeana (http://www.europeana.eu/). Europeana is a 
cross domain search platform linking to more than 13 million digital objects from many 
European museums, libraries, and archives. The Chinese Academy of Sciences and the 
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Atlas of Living Australia (http://www.ala.org.au/) joined BHL recently and negotiations 
with organisations in other countries are underway to further extend the BHL network. 
This growing network is a challenging endeavour as every regional BHL node is dealing 
with regional requirements (e.g., workflow, copyright, funding) and a different 
economical and political framework. The intensive collaboration of all these projects in 
sharing content, protocols, services, knowledge and digital preservation practices helps 
to remove the barriers for accessing published biodiversity literature and promotes the 
idea of a Global Biodiversity Heritage Library. 
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The importance of polyploidy as a driving force in angiosperm evolution and as a causal 
factor for speciation and diversification events is being increasingly acknowledged in 
botanical science. However, comprehensive and synthetic approaches studying many 
various aspects of polyploid complexes, which are necessary to unravel the patterns 
and processes underlying polyploid speciation, are largely lacking. One of the 
shortcomings in polyploid research is the scarcity of experimental field studies 
addressing habitat segregation, morphological differentiation and competitive and 
reproductive behaviour of different cytotypes. 
Our study system, the European alpine endemic herb Senecio carniolicus WILLD. 
(Asteraceae) comprises three main ploidy levels (di-, tetra- and hexaploids). Within the 
Eastern Alps, cytotypes show a clearly non-random distribution pattern which is most 
likely shaped by range shifts due to varying extent of glaciation during the Pleistocene. 
Molecular genetics as well as ecological and morphological investigations indicate a 
substantial degree of differentiation among the main ploidy levels. The rarity of 
intermediate or odd cytotypes (c. 1%) suggests the presence of strong crossing barriers 
resulting in almost complete reproductive isolation. This suggests that the three main 
cytotypes of S. carniolicus are in an advanced stage of a polyploid speciation process 
and already function as biological species with independent evolutionary histories.  
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The monophyly of the Caniformia (dog-like carnivores) and its division into Canoidea, 
Ursidae, Pinnipedia, and Musteloidea as major monophyletic clades is well established, 
the relationships between the last three groups and also the phylogenetic placement of 
some crucial taxa within these groups are continuously under debate. For instance, 
different hypotheses on the origin of the walrus are still discussed. So far, sequence 
based phylogenies could not unambiguously resolve this issue. Furthermore, 
endangered species like the European mink sire hard to detect hybrids with the 
European polecat which is a crucial question for population management. 
Short interspersed elements (SINEs) have been proposed as an essentially homoplasy-
free phylogenetic character. We screened the genome of the dog for SINE-containing 
introns. We found 178,965 introns with a manageable length of 200-1000 bp in which 
we detected 45,276 SINEs. Genome comparisons with the cat genome recovered 984 
putatively informative SINE loci for phylogeny and hybrid detection. 
We assessed absence/presence data for 101 of these loci as well as sequence data for 
corresponding introns in a representative carnivoran taxon set with mainly non-model 
organisms by PCR and sequencing. The resulting phylogeny strongly supports a 
sistergroup relationship of Musteloidea and Pinnipedia. Within Pinnipedia, we got strong 
support from bootstrapping and SINE insertions for a sistergroup relationship of the 
walrus with the Otariidae. In addition we can clearly distinguish hybrids from pure 
Mustelid species by just fife optimal loci.  
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Prof. Werner Rauh (1913–2000) studied Botany, Zoology, Chemistry and Geology at 
Leipzig, Innsbruck and Halle (Saale). In 1956 he was appointed as associate Professor 
of Botany at Heidelberg University. In 1960 he became full Professor and Director of the 
newly established «Heidelberger Institut für Pflanzensystematik und 
Pflanzengeographie (Geobotanik)», now Heidelberg Institute for Plant Science (HIP). 
He held this position until he retired in 1981 and beyond that until 1982.  
During his time as director and in his retirement until 1994, he made more than 36 
expeditions, mainly to South- and Central-America, as well as to the south of Africa and 
particularly to Madagascar. From these journeys, he took innumerable plants to the 
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Botanical Gardens Heidelberg, especially succulents, bromeliads and orchids, which 
are a valuable part of today's living collection and of the Herbarium (HEID). During his 
expeditions he scribed more than 90 booklets with detailed information not only about 
the plants collected, but on vegetation and geology of the regions he visited. A total of 
8776 hand written pages, hardly accessible for research, were scanned in 2008 and 
2009 and are now being processed within «The Werner Rauh Heritage Project». 
The heart of the project is a relational database to store the heterogeneous information 
found in the field books, as well as to link it to a clear taxonomy and to the garden's 
database. A number of powerful tools are being developed to enable researchers to 
search the database for information like collected taxa by name, Rauh's field numbers 
and the place of collection etc. The central parts of the database are a look-up table 
with the itineraries of Werner Rauh's journeys (all geographical points to be found in his 
field books, with the taxa collected or observed) and another table with the taxa entries 
(all taxa with a field number noted in the field books). Tables with synonyms and 
basionyms and protologue data are included as well as links to other taxonomic 
databases, e.g. IPNI and TROPICOS. 
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Following the expedition ANDEEP-SYSTCO to the Eastern Weddell Sea (Southern 
Ocean, 2007/08) CO I barcode sequences were achieved from forty specimens 
commonly identified as Glycera kerguelensis (Polychaeta, Annelida). Samples 
originated from three sites: the Atka Bay Slope (~2050 m), the plateau of the seamount 
Maud Rise (~2150 m) and the Eastern Weddell Sea abyss (~5300 m). Analyses of the 
sequences resulted in three distinct clades supported by mean interclade genetic 
distances of 19 – 26 % compared to mean intraclade distances of 0.1 – 0.9 %. 
Distribution of clades and haplotypes corresponded well to depth and geographic 
position, one clade being unique to the Weddell Sea abyss, one to the Atka Slope and 
the third including Atka Slope and Maud Rise (thus bathyal) specimens. The high 
divergence in intra- and interclade genetic distances supports the existence of three 
different species. The role of bathymetry for the found distribution and its implications for 
our understanding of polychaete diversity and evolutuion in the Southern Ocean are 
discussed. 
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Analyses of the shape of rodent mandibles have shown that it is affected by the 
affiliation to a certain phylogenetic group as well as by the preferred diet. So far these 
investigations have been made for the overall shape of the mandible, showing e.g. a 
shortening in herbivores and an elongation in carnivorous species. In the present 
analysis we take a more detailed look at the effects of size, diet, and phylogenetic 
relationships by isolating each of these three factors from the other two. The effects are 
studied separately for 20 3D landmarks per hemimandible on micro computer 
tomography scans. 
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In spite of the increasing number of research projects using 3D landmark data, so far 
only a very limited number of software packages are available for manual landmark 
identification and, in general, they are not specifically designed for this purpose. Placing 
landmarks on 3D data is thus generally very time-consuming and can be imprecise, 
depending on the structure to be marked. Moreover, the analysis of 3D data would 
greatly benefit from the opportunity to use automatically generated landmarks in order 
to improve precision, comparability, and speed of data acquisition. We propose an 
automatic landmark identification system for 3D data, in which manually identified 
examples of each landmark are used to define a likelihood function based on 
differences in appearance and general assumptions regarding measurement noise. 
Parameter covariances can be computed from this function in order to quantify location 
accuracy. This supports an interactive system, in which poorly located landmarks (i.e. 
those with larger than expected errors or low match scores) can be referred to the user 
for manual mark-up, and then added to the database of examples. 
Here we present, as a first step, a tool for the manual registration of landmarks on 3D 
micro-CT images of rodent skulls, which allows multiple simultaneous views of the data, 
including a 3D volume rendering generated in real time using the shear-warp algorithm.  
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The bromeliad genus Deuterocohnia Mez comprises 18 species occurring mainly in the 
Andes of southern Bolivia and northern Argentina. Succulent leaves and CAM 
photosynthesis are some of the adaptations related to their xerothermic habitat. 
According to recent molecular analyses, Deuterocohnia belongs to the subfamily 
Pitcairnioideae s.str., together with the genera Dyckia, Encholirium, Fosterella and 
Pitcairnia. In the present contribution we present a phylogeny of 90 Deuterocohnia 
accessions from all 18 species, 10 Dyckia accessions and several additional outgroup 
samples, based on comparative sequencing of four intergenic chloroplast DNA-regions 
(rps4-trnT, rps16-trnK, rpl32-trnL, matk). Deuterocohnia proved to be deeply 
paraphyletic, with five species forming a sister group to Dyckia, and all other species 
being sister to the Dyckia/Deuterocohnia clade. In contrast to the chloroplast DNA data, 
preliminary phylogenetic analyses based on two low-copy nuclear markers (PRK exon2-
5, PhyC) provide good support for the monophyly of Deuterocohnia. Possible 
explanations for the incongruence of the cytoplasmic versus nuclear phylogenies are 
discussed.  
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Most organisms dwell in ‘normal’ environments, while others (the extremophiles) may 
thrive in harsh conditions. They consist mainly of prokaryotes and to a lesser extent of 
eukaryotic organisms that have adapted to their niches. The extremophiles occur in 
various temperature ranges (thermophiles vs. cryophiles). Others prefer the lower pH 
ranges (acidophiles) or higher level of pH (alkaliphiles). The organisms living in high salt 
solutions (halophiles) could survive even in saturated salinity medium. In the depths of 
the oceans and in subterranean environments are the barophiles, or pressure bearing 
organisms. Several microbes can live under anoxia and utilize anaerobic metabolism, or 
even thrive under various gaseous atmospheres.  
Some bacteria had already lived for millions of years in a dormant desiccated status 
before being revived in the laboratory.  
The presentation will survey specific extremophiles in some detail (e.g., Cyanidium 
caldarium and the water bears Tardigrade).  
Astrobiology also concerns itself with possibilities for finding traces of life outside the 
Earth, mainly in the Solar System. The considerable number of recent images of the 
Martian surface, together with the knowledge about its surface conditions provide 
reliable insights into its past and current geophysical features. Recent observations from 
flyby missions and from rovers on its surface have shown that the Red Planet was 
warmer and wetter in the past. The present surveys reveal contours of rivers, canyons, 
lakes, and other dried water bodies. It has recently been reported that Mars contains 
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water, perchloride, methane, and other constituents of life. It may be that microbial life 
from the past has remained dormant, as non-active spores, or that Martian life is limited 
to the subsurface, where it is protected from the lethal surface conditions. 
We have gained reliable information of the surface and subsurface of satellites about 
Europa, Ganymede, and Callisto, the Galilean moons of Jupiter. The icy surface of the 
Jovian moon Europa is mysteriously striated by cracks and streaks. It has been inferred 
that a subsurface salty ocean might exist on Europa, as well as on other moons of the 
giant planets. We raise the question that if Earth microbes can thrive in extreme 
terrestrial-like environments, could it not be that in the future similar microorganisms 
might also be observed in the above-mentioned celestial bodies? Furthermore, if 
bacteria are known to survive for millions of years below glaciers in Antarctica , why 
would they not thrive underneath the ice caps of Mars, and on the Europan ocean? 
All the above facts serve to encourage us to intensify our search for biomarkers on the 
nearby planets and on some of their satellites.  
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Diatoms are unicellular organisms that, according to traditional theories, experience 
ubiquitous dispersal and are unconstrained by historical processes such as 
geographical isolation. If this is the case, then biogeographical endemic species should 
not occur, and new species described from ‘geographically isolated’ locations are simply 
rare taxa specially adapted to an ecological niche habitat. Here, we review evidence to 
investigate whether the Galápagos Islands, famous for their biogeographical isolation in 
terrestrial organisms, are also isolated for diatoms and if endemicity results. Species 
assemblages from sediment cores and surface samples are assessed and compared to 
diatom assemblages from other coastal sites around the world. We find that Galápagos 
diatom assemblages are mainly composed of common, cosmopolitan diatoms with 
broad ecological salinity tolerances which are prevalent in numerous locations across 
the world. However, some rare taxa previously described from these locations are 
restricted to the shorelines of cyanobacterial mats in shaded areas dominated by 
mangroves, and are likely to be ecological specialists occupying unique niche habitats. 
For coastal diatoms we propose a neutral patterns of ubiquitous dispersal whereby 
dispersal is a function of ecological tolerance and global abundance: ecological 
generalists are more likely to be widely dispersed, whereas rare ecological specialists 
have lower population sizes, a lower probability of dispersal and a reduced potential for 
widespread colonization at the global scale.   
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Traditional theories suggest that the biotic mechanisms that influence speciation on the 
local scale do not apply to unicellular organisms as a result of their small cell size and 
ubiquitous dispersal. However, it has recently been proposed that this may not be the 
case, and that biological factors may also influence the assemblage composition of 
unicellular organisms in geographically isolated locations. As a result, rapid speciation 
of unicellular organisms such as diatoms may be possible on timescales of hundreds to 
thousands of years in locations subject to a reduced species pool and fluctuating 
environmental conditions. Here, we investigate the relative importance of ecological 
turnover versus evolutionary change from two late Holocene diatom records from the 
Galápagos Islands which contained a high proportion of novel species. This study 
investigates the evolutionary origins of this diversity and the underlying ecological 
processes influencing assemblage composition. Multivariate statistical techniques 
(DCCA, PCA) and rate-of-change analysis were used to statistically describe ecological 
turnover and patterns and changes in assemblage composition. Evidence for 
anagenetic or cladogenetic evolutionary change was investigated using detailed 
morphological analysis of four taxa which have close morphological relationships 
suggestive of a common evolutionary heritage. Morphological change indicative of 
speciation was not observed in these records, even throughout periods of 
geomorphological threshold changes in the lagoon environment. The biological 
properties of diatoms, principally their small cell size and ease of dispersal, allowed 
compositional change to occur either gradually, or in pulses, depending on the 
periodicity of environmental change. Changes in assemblage composition through local 
migrations and invasions was the key diatom response to environmental perturbations 
for all timescales throughout the late Holocene.  
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There are significant differences in the morphology of brooding structures between 
the two recent sistergroups Lacazellinae and Thecidellininae within the monophylum 
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Thecideoidea. Consequently, we investigated the brooding apparatus of four species 
within three different genera (Minutella, Lacazella and Pajaudina). Although there are 
major differences in their anatomy, histological studies reveal a common origin 
(homology) of the brood pouches. Lacazelline brachiopods posses the most complex 
brooding apparatus of all brachiopods. The larvae are attached to two specialized 
tentacles, which pass through the marsupial notch of the brachial bridge and reach 
into the median brood pouch in the inner mantle of the ventral valve. Brood pouch 
and specialized tentacles are derivatives of the lophophor epithelium. In contrast to 
that, species of Thecidellininae brood their larvae in two brood pouches that are 
located in the brachial lobes of the dorsal valve. Specialized tentacles are absent. 
However, the brood pouches are also derived from the lophophor epithelium. The 
origin of the brood pouches is similar in both groups and can be seen as a 
synapomorphic character of Lacazellinae and Thecidellininae. 
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Hawthorn (Crataegus L.) belongs to Rosaceae family and Maloideae sub family. And it 
is distributed in the temperate northern hemisphere. During the review of Persian 
Crataegus with specially focus on northwest and west species of Iran is cleared that C. 
curvisepala from west and northwest of Iran has been reported in flora of Iran by 
Khatamsaz, but  it is not  reported by flora Iranica and monograph of this genus 
(Christensen). Christensen has not accepted C. curvisepala as an Independent species 
and he also called it's two subspecies of this species as synonymous to C. rhipidophylla 
and a third subspecies as synonymous with C. monogynea var. monogynea. In Flora of 
Iran, C. monogynea is not mentioned as an independent species from Iran, and only 
two varieties of the species are mentioned as synonymous to C. microphylla, while in 
Monograph (Christensen), C. monogynea is mentioned as an independent species from 
C. microphylla  from north and northwest Iran. And also in Flora Iranica, C. monogynea 
var. dolicocarpa is reported as synonymous to C. microphylla var.dolicocarpa.  
The recent research and revision of these four species using morphology of specimens 
and micromorphology of pyrene shows that there are many similarities between C. 
curvisepala collected in areas, mentioned in Flora Iran, and C. monogynea var. 
monogynea  And also C. monogynea is completely different from C. microphylla, and it 
is reported as an independent species from northwest of Iran. 
Finally, by noticing the similarities between C. monogynea var. monogynea and C. 
curvissepala collected in area and synonymous two species of C. curvisepala and C. 
rhipidiphylla and also lack of distribution of C. rhipidiphylla in Iran, it seems that the 
spesies from northwest Iran mentioned in Iran Flora (C. curvisepala), is the same as C. 
monogynea var. monogynea. 
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The amphipod cuticle shows morphological variations on their cuticular surface and 
ornamentations. In the present study, comparative cuticular morphology of three species 
namely, Pontogammarus maethicus, Nipharagus sp. and Obesogammarus turkarum is 
considered at ultrastructural level using SEM. On the cuticle, the main characters are 
head polygons and their pore density, types and arrangements. There are different 
types of setae on antennae, head and body segments, preopods, pleopods, uropods 
and telson. These are diverse according to their function and location on cuticle. Here, 
setae were found to show variety of types including bifurcate, simple, branched, spine-
like, cone-shaped, serrate, plumose and pappo-serrate setae. The pattern of setal 
distribution on body shows species-specificity. 
The results of such comparative morphological studies can be used for determination of 
setal function as chemo- or mechanoreceptors and their adaptation to different habitats. 
The diversity of setae and pores distribution patterns seems to be reliable characters 
and therefore it can be used in taxonomy and phylogeny.  
 
Keywords:  Amphipoda, Cuticular ultrastructure and ornamentation, SEM, Taxonomy  
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Raspberry (Rubus L.) is belonging to the Rosoideae subfamily and Rosaceae  family. It 
has about 750 species in the world. During the review of this genus in Iran cleared that 
two species R. persicus Boiss.and R. radeanus Focke have recognizing problem.  In the 
Flora of Iran R. persicus and R. radeanus was reported as synonymous, while in Flora 
Iranica and Flora of Russia are as distinct species. Recent study of two species using  
characters morphologicaly of specimens and micromorphology of pollen and 
petal(S.E.M.) shows many differences between them. R. persicus and R. radeanus 
have  erect thorn, acuminate sepal, exine of pollen rugulose, pattern of petal 
conical/wrinkled and curve thorn, acute sepal, exine of pollen striate, pattern of petal 
conical/ knobby respectively. 
Finally by noticing theses differences between two species seems R. persicus and R. 
radeanus are distinct species. 
 
Keywords: Rubus L., Biosystematics, Flora of Iran 
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Grataegus L. belongs to Rosaceae family. It is mainly distributed in temperate regions of 
northern hemisphere of the world with about 150-1200 species. The genus has been at 
the centre attention of many botanists for presence number of unclear species and 
hybrids. In flora of Iran 22 species and 5 hybrids is reported. During the review on the 
different species of this genus cleared the C. ambigua is mentioned in Flora Iranica and 
Flora of Iran as synonymous of C. meyeri while monograph of this genus is reported this 
species for Iran as independent species. 
And so C. atrosanguinea and C. aminii is reported in Flora of Iran. C.aminii is very 
similar to C. atrosanguinea. Monogragh is announced that C. atrosanguinea is 
synonymous with C. ambigua ssp. ambigua and is not reported C. amini for Iran. In this 
survey due to contraction and taxonomy clarify of these four species using morphology 
and micromorphology characters had been done. Results showed C. amini is the same 
of C. atrosanguinea and the other hand C. atrosanguinea is synonymous with C. 
ambigua ssp. ambigua. In the end two species of C meyeri and C. ambigua according 
Chriastensen are distinct. 
 
Keywords: Crataegus, Flora of Iran, morphology, micromorphology. 
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Two new records of Bryophytes (mosses) belonging to Hylocomiaceae family is 
recorded for bryoflora of Iran. During an investigation on the Hyrcanian mountain forests 
flora specially on Bryoflora  two new mosses were seen.  This region has adequate 
humidity and moderate temperate for bryophytes existence. Hylocomium splendens 
with olive color, leaves glossy, scattered papilla, 2-3 branched and Rhytidiadelphus 
squarrosus with stellate stem apical, dense leaves etc. is recorded for bryoflora of Iran. 
 
Keywords: Hylocomium splendens, Rhytiadelphus squqrrosus, bryoflora, Iran 
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Data on subnival zone flora of different parts of the Caucasus are different: according to 
existing sources 80 to 230 plant species are recorded on the Greater Caucasus, and 60 
to 100 species on the Lesser Caucasus. The reason for the difference in data is 
insufficient knowledge of high mountain areas, different definitions of subnival zone, its 
topography, climate, hypsometry and the history of peri-glacial flora formation process. 
The following species of each group are worth mentioning: the Caucasian group 
(Eunomia rotundifolia, Saxifraga cartilaginea, Minuartia circassica, Colpodium 
versicolor), the Eu-Caucasian group (Cerastium kasbek, C. polymorphum, Tephroseris 
karjaginii, Campanula tridentata, C. petrophyla, C. Ciliata), the Eastern Caucasian group 
(Silene humilis, Scrophularia minima, Symphyolom graveolens), the Western Asian 
group  (Carex medwedewii, Saxifraga mollis, Veronica gentianoides, Jurinella 
moschus), the Minor Asian group (Arabis caucasica, Corydalis conorhiza, Carum 
caucasicum), the Dagestan-Iranian group  (Didimophysa aucheri, Trisetum spicatum, 
Cicer minutum, Dracocephalum botryoides), the Arctic Montane group (Lloydia serotina, 
Cerastium cerastoides, Minuartia verna, Saxifraga flagellaris), the Caucasian-European 
group (Corydalis alpestris, Myosotis alpestris, Saxifraga moschata), the Caucasian-
Central Asian group (Primula algida, Herniaria caucasica). Old as well as relatively 
young species participated in formation of the core of the subnival flora. The former 
group is represented by the Caucasian-Western Asian species originated in the Tertiary 
in lower montane zone. Later the species acquired relevant plasticity towards existing 
ecological conditions and started to inhabit cold areas. The suggestion is supported by 
related links between some genera of middle montane and subnival zones (Campanula, 
Cerastium, Silene, Jurinea). Another group developed as a result of oreophytization of 
Caucasian-Western Asian ancestor species or formed locally from Caucasian species 
(Cerastium kasbek, Saxifraga scleropoda). Morphological isolation, disjunctive ranges 
and geographic variability of certain endemic genera of the high mountains such as 
Pseudobetckea, Symphyoloma, Pseudovesicaria, prove their early origin. Cryophilic 
evolution of the genera was related to oreophytization during formation of the Caucasus 
mountains (in the second half of the Tertiary) as well as the glaciation scale. In 
Pleistocene their ranges must have been disunited leading to ecological differentiation 
of different populations. A comparative analysis of the Caucasus flora shows that 
floristic centres of the Western Asia and the Greater Caucasus (lower influence) have 
played an important role in the florogenesis of the subnival zone of the Lesser 
Caucasus. 
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Transparent wings of small Hymenoptera (wasps) and Diptera (flies) almost universally 
display stable and taxon-specific structural colour patterns due to thin film interference. 
Wing Interference Patterns (WIPs) are visible against a light absorbing background in 
live insects as well as in hundred years old dry museum specimens. We call the type of 
wings that display WIPs - iWing (“i” reflects intelligent insect interference). The optical 
phenomenon itself is well known but in entomology it has been disregarded as a soap-
bubble iridescent effect, with randomly changing colours flashing over the wing surface. 
However, the thickness of the chitin membrane is fixed according to the topography of 
the wing where the areas of different thickness reflect different interference colours and 
all together produce a specific colour pattern. WIP is further optically stabilized by 
microstructures of the wing such as membrane corrugations that reinforce the pattern 
and make it essentially non-iridescent over a large range of light incidences. Species-
specific WIPs reflect a complex of micromorphological features of the wings (uneven 
membrane thickness, corrugations, setae arrangement, pigmentation, venation) framed 
by the specific wing shape.  
The iWings are extremely thin and ideal for two-beam interference in air producing a 
very characteristic colour sequence which lacks pure red but has an extra-spectral 
color, magenta, which is a mixture of red and blue (including UV) wavelengths. It fits 
UV-blue-green trichromatic colour vision of most small insects, strongly suggesting that 
the biological significance of WIPs lies in visual signalling. Only few larger species of 
wasps and flies are known to have red photoreceptors in the eyes, but among butterflies 
such receptors are much more common. Notably, butterflies also produce red colour on 
their wings through red pigments or multilayer interference from the scales. Some 
species of parasitic wasps have sexually dimorphic WIPs while the wings themselves 
are transparent without pigmented patterns and from the classical point of view have no 
morphological differences between male and female. It indicates the possible role of 
WIPs in visual courtship communications and sexual selection as one driving force for 
the evolution of these patterns. The common idea that transparent wings in small 
insects can never match to the incredible diversity of vivid colour patterns of butterflies - 
seems now an oversimplification. 
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The thin transparent wing membrane in small insects may appear to have a simple 
structural design, but hides a largely unexplored complex of micromorphological 
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features that serve aerodynamics and function as signalling channels. A wide survey 
across wings of tiny parasitic wasps (0.5-2mm) and small flies (2-5mm) has revealed an 
incredible diversity of vivid structural colour patterns caused by thin film interference. 
We call them Wing Interference Patterns (WIPs) and the type of wings that display 
WIPs - iWings (“i” for intelligent insect interference). WIPs are stable and essentially 
non-iridescent at various angles of view and are especially bright against a dark 
background, unless wings are imbedded in an oil-based medium where they lose all 
structural colours. When two-beam interference occurs on extremely thin iWings (100-
600nm) they produce a very characteristic colour sequence similar to thin film of oil 
floating on the water surface. The thickness of the wing membrane is uneven and the 
areas of different thickness reflect different colours that together produce a specific 
interference pattern. WIPs can be used to map the micromorphology of wings through 
direct observations and to calculate the physical thickness of wing membranes using 
optical data.  
The iWings are highly microstructured by dense membrane corrugations that form 
regularly spaced parallel ridges (reminding of desert dune fields) with rows of setae 
along the tops. The extensive corrugations give functional strength to the very fine wing 
membrane. Simultaneously the convex ridges of corrugations eliminate the iridescence 
effect, providing an optical stabilization of the WIP that result in more efficient signalling. 
When thin transparent wings evolved such microstructures, probably to optimize flight, 
they also established a low cost analogue of the scale-based wing colour patterns 
known from larger insect like butterflies. In flies WIPs appear more pebbled on the 
surface, suggesting spherical reflection around each microtrichium. The system of veins 
strengthens the wing and enables the membrane in each compartment to be thin 
enough to produce interference colours. The iWing concept forms a new morphological 
character system and a promising tool to unravel biodiversity of all smaller insects with 
transparent wings, representing a major part of the species diversity on this planet.  
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Haemoproteus, Plasmodium and Leucocytozoon are avian haemosporidian parasites 
transmitted by different vectors. To understand their epizootiology is essential to study 
their transmission dynamics. 47 birds belonging to 12 families were sampled in the 
Henri Pittier National Park (Venezuela) to screen for the occurrence of these parasites 
by PCR and sequencing of 471 base pairs of their cytocrome b gene; then were 
calculated the genetic distance among these lineages together with other lineages 
coming from birds of the same families sampled in other localities.  To model the 
probability of finding related parasite lineages in host of the same family and/or in the 
same locality, we carry out the following logistic regressions i) genetic distance vs. host 
family (same or different) and ii) genetic distance vs. locality (same or different). The 
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overall parasites prevalence was low (11%). The logistic regression analyses were done 
only for the most prevalent genera Haemoproteus and Plasmodium. In the case of 
Haemoproteus, the logistic regression is statistically significant for the variables parasite 
genetic distance vs. host family (same or different) and in the case of Plasmodium, the 
logistic regression is statistically significant for the variables parasite genetic distance 
vs. locality (same or different). These results indicate that for Haemoproteus, the host 
family is a limiting factor of its distributions, but for Plasmodium, the geographic origin is 
a limiting factor of its distributions.  
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Cymbellaceae (Bacillariophyta) is composed of 12 genera. The taxonomy of the group 
is mainly based on frustule characters. Inspite of its common and widespread 
occurrence, the family is still badly circumscribed. Among the characters used, is the 
valvar outline, especially the dorsiventrality. However, this has been done very 
subjectively (e.g., slightly dorsiventral; broadly dorsiventral). The present study aims at 
transforming this character to a objective measure and to verify its robustness by 
comparing different genera of the Cymbellaceae. The dorsiventrality degree was 
calculated by the sum of differences between the longitudinal axis and the margin of the 
valve, measures are from microphotographies in literature. The lowest number of 
measures along a valve was 5 to 5 mm, based on results of test t (n=30; F=0,81; 
p<0,97) comparing different measure series, using at least three specimens from each 
genus. 314 specimens were used to verify the influence of the length, the width and the 
ratio length/width under the dorsiventrality degree provided by Pearson’s correlation; 
ANOVA (α=0,05) was used to compare the dorsiventrality degree among different 
genera; together with dorsiventrality degree, the length, the width, ratio length/width 
values were used to verify which morphometric characters influenced most the 
delimitation of Cymbellaceae genera using Principal Component Analysis (PCA) and 
Discrimination Function Analysis (DFA). Length, width or ratio length/width did not play 
any influence under the dorsiventrality degree. Differences among some genera of 
Cymbellaceae were observed (F=67,485; p<0,0001) based on dorsiventrality. 
Afrocymbella and Cymbella were most different of all but not between itself. The same 
occurred with Encyonema and Cymbellopsis, which showed the highest values of 
dorsiventrality. The PCA explained 75,72% of variance and indicated length and width 
as the most important factors to explain the ordination of specimens. The DFA was 
highly significant (Wilks' Lambda = 0,05932; F = 28,452;  p<0,0001), indicating that the 
dorsiventrality degree is the most important morphometric factor to explain the 
discrimination among the genera analyzed. However, these analyses show that 
dorsiventrality is not sufficient for the delimitation of genera within the Cymbellaceae. 
The way of the dorsiventrality (i.e., the direction from which the frutule becomes 
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dorsiventral) may be more important for this discrimination, to which little attention is 
paid in the literature.  
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Large-scale environmental changes are likely to have had a substantial impact on 
species diversification throughout Earth's history. Here, we propose a new Bayesian 
approach to assess changes in diversification rates across different spatial and 
temporal scales. Our method uses a reversible-jump (RJ) Markov chain Monte Carlo 
algorithm to approximate the posterior probability of speciation rates on dated 
phylogenies. 
The Bayesian approach provides a highly flexible framework which accounts for 
uncertainties in the divergence times and tree topology, with the RJ Markov chain 
incorporating the exploration of models with different number of dimensions (i.e. 
different speciation rates through time). Thus, optimization of parameters, such as 
diversification rates and times of rate shift, and selection of the model best explaining 
the data are performed simultaneously. In addition, constrained analyses can be carried 
out in order to test specific hypotheses (e.g. alternative scenarios of climate-driven 
diversification). The method is implemented in the programming language R and tested 
using both simulated and published phylogenetic data. Our results show that this 
approach provides a powerful and innovative tool to explore the process of species 
diversification in relation to environmental changes.  
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Unraveling the Tree of Life could provide essential insights into the evolution of global 
biodiversity, evolutionary processes and key innovations. Phylogenetic trees inferred 
from phylogenomic approaches have become a popular method to resolve long 
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outstanding questions in deep metazoan relationships. But it is also observed that in 
some problematic cases, resolving deeper phylogenetic relationships by simply 
increasing the number of nuclear sequence markers seems to fail and lead to 
contradicting phylogenetic relationships. Currently it appears that adding extensive new 
data to multi-gene approaches are not always the method of choice in difficult groups. 
Thus, an increasing number of systematists believe that data quality assessment 
remains the crucial task in phylogenomic studies. In this context, not only the alignment 
algorithm, model of sequence evolution or tree inference method are important but also 
the genes to which they are applied are of relevance since the evolutionary history of a 
gene that compose the data sets may have a direct impact on the reconstructed 
phylogeny. 
The wealth of published sequence information (EST- and genome-projects) for 
pterygote species (winged insects) in addition to newly generated EST data (funded by 
the DFG special priority program “Deep Metazoan Phylogeny”) were used to build 
comprehensive data matrices for assessing the data quality. We selected individual 
proteins according to their biological function with the assumption that they harbour the 
same evolutionary history along the branches of the organismal phylogeny and that 
different evolutionary signals are a result of the different evolutionary processes that act 
upon the genes.  
The pterygotes are an excellent group to assess data quality in general – check 
information content of protein categories, protein families and single proteins that may 
have evolutionary relevance. The data matrices will further serve to gain a better 
knowledge of the major macro-evolutionary key innovations which occurred in insect 
evolution (origin of insect wings, wing folding and complete metamorphosis).  
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Lasiocephalus Willd. ex Schlecht. comprises about 25 species inhabiting a range of 
vegetation types between montane forest and high-altitude páramo from Venezuela to 
Bolivia. Two main growth forms are recognized, i.e., broad-leaved suffrutescent 
climbers of the montane forest and narrow-leaved ascending subshrubs and herbs of 
the páramo. Phylogeny of Lasiocephalus inferred from AFLP analyses and ITS 
sequencing, and supported by karyological data, suggests: i) monophyly when high-
páramo Senecio (Culcitium) nivalis is included and ii) three lineages within the group – 
i.e., ‘forest’ lineage with montane forest and subpáramo climbers, ‘páramo’ lineage with 
páramo subshrubs and herbs, and ‘mixed’ lineage comprising both, montane forest and 
páramo species. Most species of Lasiocephalus avoid freezing by transient 
supercooling. However, in two high-altitude páramo species of Lasiocephalus and in 
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Senecio (Culcitium) nivalis freezing tolerance (i.e., tolerance of extracellular ice 
formation) is suggested. The freezing tolerant species occur in the ‘páramo’ and ‘mixed’ 
lineages which points to parallel evolution of the freezing resistance mechanism in the 
genus.  
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Large molecular data sets - Improving the phylogeny of calcareous 
dinoflagellates (Thoracosphaeraceae, Dinophyceae) 
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Approximately 30 of at least 2500 extant dinoflagellate species produce calcareous 
coccoid stages during their life cycle. This character trait is considered apomorphic and 
argues for the monophyly of the corresponding group. Taxonomically, calcareous 
dinoflagllates have thus been unified in the Thoracosphaeraceae (“Peridiniales”, 
Dinophyceae). However, the monophyly of the Thoracosphaeraceae has still not been 
satisfactorily shown at present using molecular data. Moreover, the extant diversity 
particularly of those members of the Thoracosphaeraceae occurring in coastal marine 
waters is insufficiently known at present. 
We collected calcareous dinoflagellates with benthic coccoid stages at numerous sites 
across Europe. Different nuclear and mitochondrial genes (SSU, ITS, LSU and cob) 
were used to infer a robust phylogeny of the Thoracosphaeraceae and to clarify their 
systematic position within the entirety of the Dinophyceae. To explore the effects of 
using different alignment algorithms (mafft, muscle, prank), we compared the resulting 
tree topologies. Maximum Likelihood and Bayesian approaches were used to infer 
phylogeny. 
The different alignment approaches yielded data matrices of greatly different lengths. 
The number of informative sites, however, was similar under the different approaches, 
and the resulting tree topologies were likewise more or less congruent. The monophyly 
of the Thoracosphaeraceae was well supported, if few (supposedly secondarily) non-
calcareous lineages such as Pfisteria are included in the taxon sample. 
The application of large molecular data sets helps to test hypotheses on relationships in 
the Dinophyceae. The phylogenetic trees may prove helpful to revise the systematics of 
the Dinophyceae in general and of the “Peridiniales” in particular. More research is 
necessary to develop a comprehensive evolutionary scenario for calcareous 
dinoflagellates.  
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Systematics of the “manna lichens”; 

a new insight into vagrant-crustose life form 
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Species delimitation among the “manna lichens” has been poorly understood. Previous 
studies have mainly been based on external thallus morphology and very few 
discriminating characters have been utilized. Many authors seem to have neglected 
applying the variation of conidia size, texture of cortex layers and chemistry. A 
taxonomic revision of the “manna lichens” based on morphological, ecological and 
molecular data is presented. In the study an extensive number of herbarium specimens 
and fresh collections were examined. The phylogenetic relationships of the species by 
using nuclear ribosomal sequence data (nITS) were analyzed. The analysis supports 
certain morphological characters for distinction of species among “manna lichens.” 
Three new species are described: one species exclusively from Iran, one vagrant 
species from Iran, Turkey and Spain and one saxicolous-vagrant species from Greece. 
In addition, the generic circumscription of the “manna lichens” and their phylogenetic 
relationships with three presumably related genera namely Circinaria (with saxicolous 
generic type), Sphaerothallia (with vagrant generic type) and Aspicilia (with saxicolous 
generic type) is tested using a combined dataset of nLSU and mSSU sequences and 
applying parsimony and Bayesian methods. Biogeography of “manna lichens” is shortly 
discussed and distribution maps are provided.  
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ant communities in the Ecuadorian Andes 
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Measurement of ant species richness is regularly used for biodiversity assessments. 
Nevertheless, inventorising ant communities can be complicated in habitats that contain 
ant species that are diverse and difficult to identify morphologically. In this view, DNA 
barcoding has been proved to be an effective tool to identify species based on genetic 
characters present in a short fragment of a mitochondrial gene. 
As a pilot study, we tried to set up and validate a procedure to identify fire ants 
(Solenopsis) using the DNA barcoding approach. This genus (more than 200 described 
species) contains many species that were frequently collected (17% of the species) in 
the Podocarpus National Park of the Ecuadorian Andes and that are difficult to identify 
morphologically. Complete specimens were used for DNA extraction and subsequently 
preserved as vouchers to allow further morphological analysis. Microscopic examination 
of processed specimens confirmed that anatomical features used for species 
determination were preserved. Sequences of 658 bp from the standard DNA barcode 
region could differentiate molecular operational taxonomic units that corroborate most 
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identifications based morphology. The divergence between these units ranges from ca. 
2 to 17%. These preliminary results are promising to establish an improved procedure to 
survey ant communities in the Ecuadorian Andes.  
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Where did they survive?  
Comparsion of rainforest fish distribution pattern and phylogeography with two 

different hypotheses of potential pleistocene forest refuges 
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Survival of rainforest adapted organisms during climatic changes is strongly associated 
with rainforest refuges. For Africa, several refuge areas were postulated, based e.g. on 
the distribution of endemic rainforest species and paleobotanical/freshwater sediment 
studies, which fit well with the distribution of rainforest endemics if viewed on a 
continental scale.  
However, having a closer look on the phylogeography of rainforest bound fish species in 
one of the most species rich rainforest areas, it is difficult to explain current distribution 
patterns with postulated forest refuges. 
We studied the molecular phylogeography of three nothobranchiid (Teleostei: 
Cyprinodontiformes) species groups, which are adapted to rainforest streams. 
Our results indicate that the current distribution of species and haplotype lineages can 
only be partially related to the postulated refuge areas, whereas a comparison of the 
distribution pattern is better explained with the availability of (micro)-refuges within the 
current distribution area.  
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Within the frames of a bio-monitoring programme for the wider Athens International 
Airport area, among other parameters, the plant species indicators of ecological status 
where studied. Böhling’s classification system of indicator plant-species for South 
Aegean was applied for the plants of the study area. The assesment concerns seven 
climatic and soil ecological parameters (eco-factors): light, temperature, continentality, 
moisture, soil reaction, nutrient supply and salt tolerance. 505 plant species out of 756, 
were identified as indicators of one or more ecological parameters. This amount 
(66,8%) represents more than 50% of the total plant taxa, therefore our results may be 
safely used for the ecological evaluation of the area. 
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An assessment of DNA post-mortem damage in herbarium tissue 
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The main objectives of Synthesys2 joint research activity 4 (JRA4) are to optimize DNA 
extraction methods and to assess the extent of DNA post-mortem damage in old 
herbarium specimens of a wide range of plant and fungal clades.  
Degradation and chemical damage can cause herbarium DNA to be irretrievable or 
highly degraded. Strand breaks, apuric sites and the occurrence of deaminated cytosine 
residues are the main types of damage known from ancient DNA studies. It is unclear 
whether miscoding lesions are present in any appreciable frequency in herbarium DNA. 
The degree of post-mortem DNA damage may depend on the sample source and 
fixation method (e.g. formalin or Schweinfürth). Furthermore, the strength of post-
mortem DNA damage may differ between genomic compartments. For herbarium 
material, it is currently unknown if nuclear DNA is more subjected to damage than 
mitochondrial or chloroplast DNA. 
Preliminary results will be presented on an assessment of DNA damage in the form of 
miscoding lesions in old herbarium specimens using 454-sequencing. DNA degradation 
as a result of strand breaks and apuric sites is assessed by qPCR for multiple DNA 
regions located within each of the genomic compartments. Using duo’s of fresh and 
herbarium specimens of the same individual enables a quantitative assessment of post-
mortem DNA damage after herbarium preservation.   
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Melampyrum nemorosum agg. is the most critical group in the genus Melampyrum. 
Fifteen species with many intraspecific taxa have been distinguished in Europe. The 
highest species diversity is found in the Balkan Peninsula. Whereas most species have 
small distribution ranges, M. nemorosum s. str. is thought to be widely distributed in 
Central, Eastern and Northern Europe. Our ongoing study of the group using modern 
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biosystematic tools (DNA flow cytometry, isozyme analysis, sequencing of cp-DNA and 
nr-DNA, and AFLP analysis) has allowed many long-standing taxonomic controversies 
to be resolved. Our understanding of the intraspecific genetic variation was reshaped, 
as was the taxa circumscription, their distribution, and phylogenetic relationships. 
Ancient inter-specific hybridization is suggested as one of the evolutionary processes 
that have generated the amazing variation in this group.  
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The Wadden Sea is the world’s largest soft-bottom intertidal ecosystem, spanning 
Holland, Germany and Denmark, and hosts many endemic species. In this tidal driven 
marine habitat, the blue mussel (Mytilus spp.) is an important ecosystem engineer and 
the intertidal mussel beds play a key role for the food web structure and diversity of this 
dynamic environment. Three species of Mytilus occur in Europe: M. edulis, M. 
galloprovincialis and M. trossulus. These species are indigenous to the North Sea, 
Mediterranean, and the Baltic Sea, respectively, but form an extended species complex 
and can hybridize where their distributions overlap. It is assumed that the German 
Wadden Sea comprises M. edulis only, but this has never been confirmed in a 
molecular genetic study and recent studies examining the taxonomic status and genetic 
composition of Mytilus populations in Holland, the UK and the Baltic Sea have revealed 
the invasion of other species from the complex out of their native ranges (particularly M. 
galloprovincialis). To assess the situation for the Lower Saxonian Wadden Sea, we 
conducted the first molecular genetic study of blue mussels in the region. Taxonomic 
identification of 504 mussels from 13 intertidal mussel banks using the nDNA marker 
Me15/16 revealed a population composition of 99% M. edulis and 1% M. 
edulis/galloprovincialis hybrids. Thus, the Wadden Sea population is unaffected by 
range expansion of other Mytilus species, either naturally or through the activities of the 
mussel fishing industry. The genetic structure of the M. edulis populations was 
investigated using phylogenetic and population genetic analyses of the mtDNA 
cytochrome c oxidase subunit I (COI) and the first variable domain of the control region 
(VD1), which were sequenced for >120 female individuals. The results showed a 
heterogeneous, panmictic population due to apparent unrestricted gene flow. This can 
be attributed to extensive larval dispersal linked to the prevailing tidal circulation system 
in the intertidal back barrier basins of the Wadden Sea.  
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Response of Water Rail (Rallus aquaticus) to specific playback 
on all day periods in the breeding season 
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Despite the global distribution and use of wetland habitat, the Water Rail (Rallus 
aquaticus) is poorly represented in ornithological research literature. The main method 
used to estimate Water Rail population size is the specific playback response. The goal 
of this study is to show which periods of the day are best suited to carry out the Water 
Rail monitoring, in the breeding season.  
We have studied the Water Rail breeding population from “Sic reed beds” a wetland 
from Fizeş Basin, a Natura 2000 Site, located in the central part of the Transylvanian 
Plain (24°10’ E; 46°50’ N). Inside the reed beds on a 1500 m long transection, we chose 
ten points in which we evaluated the size of Water Rail population using specific 
playback. We applied this method for three days, three times a day (6:00 to 9:00 a.m., 
2:00 to 5:00 p.m. and 8:00 to 11:00 p.m.) between 23 and 25 April 2010. 
By analyzing the data with One-way ANOVA we obtained no  significant statistical 
differences in population size throughout those periods of the day (for 6:00 to 9:00 a.m. 
and 2:00 to 5:00 p.m. F=0.91, p=0.35; for 2:00 to 5:00 p.m. and 8:00 to 11:00 p.m. 
F=0.71, p=0.40 and for 6:00 to 9:00 a.m. and 8:00 to 11:00 p.m. F=0, p=1). 
In this context, we assume that we can estimate the size of the Water Rail population in 
the breeding season using specific playback at any time of the day, Water Rail being 
active all day long.  
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As taxonomists, we emphasize the value of the 250 years of information that is 
embedded in taxonomic literature. However, this information is hard to understand and 
almost impossible to build on. Best monographic practice is a way of dealing with 250 
years of “taxonomic opinion” (hypotheses for some), but we should question why 
understanding older literature is so important. Over the years, we have accumulated 
remarkably little data, i.e. quantitative information linked to specimens, and little change 
is in sight. We have institutionalized a taxonomy in which information does not 
cumulate, and this is the real taxonomic impediment; GenBank, for all its problems, 
flourishes in part because the information there does cumulate and much is linked to 
specimens.  Any new age for taxonomy must entail fundamentally new practice. 
Recommendations include mandating the deposition of all specimen-based 
measurements in freely accessible databases, rethinking the purpose and practice of 
taxonomic monographs, aggressive use of nomenclatural instruments like the institution 
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of names in common use, the development and use of an ontology for plant description, 
and the institution of new starting dates for as many groups as possible. The use of old 
literature should be optional, not mandatory; we must free ourselves from the shackles 
of the past. 
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The only chance of understanding the long-term evolution of viruses and their ancient 
host interaction is the identification of ancient genomic fossils of virus infections. 
Genomic relics of retroviruses are frequently found, whereas for other viruses (lacking 
the obligation of integrating into the host genome) such a genomic fossil record is 
expected to be extremely rare. Very recently, though, the first example of a fossil DNA 
virus related to human hepatitis B viruses was reported, namely the presence of an 
avian hepadnavirus fragment in the genomes of several songbird species and its 
absence in earlier branching songbirds. We add a wealth of data and a complete taxon 
sampling to this issue, revealing five additional hepadnavirus fragments that each were 
inserted within a certain period during early evolution of passeroid songbirds. 
Consequently, the evolution of the respective ancestral host species must have been 
strongly influenced by numerous virus infections (leading to the rare genomic 
infiltrations within the host's germline). This raises the question, if and to what extent 
avian hepadnaviruses might also have influenced the evolution of other, non-passerine 
bird taxa. Thorough knowledge of such genomic fossil records will have implications on 
the viral forces that shaped the genomes and the evolutionary history of their hosts.  
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A revision of about 82 described species and infraspecific taxa of the liverwort genus 
Thysananthus Lindenb. (Marchantiophyta: Lejeuneaceae) based on morphological and 
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anatomical analysis of type specimens and additional materials leads to the recognition 
of 10 species, including the new species T. discretus Sukkharak et Gradst. New or little 
known morphological characters include the adnation of underleaves to leaves and the 
appendages of leaves, female bracts and perianths. Phylogenetic relationships of 
Thysananthus are assessed by sequence analyses of chloroplast psbA-trnH, trnG, trnL-
F, trnS-rps4 and nuclear ITS. The species of Thysananthus are resolved into three 
clades, which also include Dendrolejeunea fruticosa and Mastigolejeunea pancheri. The 
well-supported sister relationship between the T. anguiformis-M. pancheri clade and the 
Thysananthus s. str. clade is congruent with morphological data, as both clades share 
adnate underleaves and toothed perianths. Thysananthus mollis, T. montanus and T. 
retusus are related to Dendrolejeunea and separate from other members of 
Thysananthus. The molecular results also reveals that within the sister genus 
Mastigolejeunea, accessions of M. auriculata from southern U.S.A. and Malaysia are 
not in the same clade. The molecular work seems to indicate that some speciation has 
been going on within M. auriculata (like in the species of Thysananthus) and that the 
neotropical populations differ genetically from the Asian ones.  
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An endangered frog, Odorrana ishikawae, is a species endemic to the Amami and 
Okinawa Islands, Japan, and is occasionally referred to as the most beautiful frog in 
Japan. Unfortunately, over-hunting and environmental destruction over the last several 
decades have devastated the population of this species. As a result, Odorrana 
ishikawae has been listed as class B1 endangered species in the IUCN Red List, and 
designated as a natural monument in both Okinawa and Kagoshima Prefectures. In the 
present study, first we artificially bred frogs and tested a farming technique in the 
laboratory to preserve this endangered species. Next we conducted morphological 
comparisons, artificial hybridization experiments, and allozyme and mitochondrial ND2 
gene analyses to clarify the degree of genetic divergences and the existence of 
postmating isolation mechanisms among Okinawa and Amami populations of this 
species. The sample frogs were artificially bred from four male/female pairs of Amami 
Island by artificial insemination. About 400 six-year-old mature frogs produced by 
artificial breeding are now being raised in the laboratory, and second-generation 
offspring have been produced by natural mating activities of these frogs. The 
morphometric analyses revealed obvious differences between the Amami and Okinawa 
populations. Two distinct morpho-types were also recognized from the Amami 
population (common and large types). Based on allozyme and ND2 gene data, the 
Okinawa and Amami populations were phylogenetically separated, but individuals of the 
Amami common and large types were nested within a single clade. Artificial 
hybridization experiments revealed normal hybrid viability between the two Amami 
types, with one exception. By contrast, complete hybrid inviability was observed at early 
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embryonic stages in the hybrids between Okinawa females and two Amami type males. 
The reciprocal hybrids between two Amami type females and Okinawa males were 
viable, but spermatogenesis in the hybrid males showed some degree of abnormality. 
These results strongly indicate specific separation of the Amami population from the 
Okinawa population of O. ishikawae.  
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in the Czech Republic 

 
Svobodová, Š. & Štech, M. 
 
Department of Botany, Faculty of Science, University of South Bohemia, Branišovská 
31, 37005, České Budějovice, CZ 
pandass@seznam.cz 
 
The genus Euphrasia L. belongs to the most taxonomically complicated genera in 
Europe. This fact is caused especially by considerable similarity of majority of species, 
intraspecific variation, phenotypic plasticity and hybridization, which occurs very often in 
this genus. Euphrasia stricta and Euphrasia nemorosa are the most critical species in 
the Czech Republic from the taxonomic point of view because of existence of 
morphologically intermediate populations. In complex of these species are in the  Czech 
Republic often identificated four different species. But sometimes E. curta is 
synonimized included in E. nemorosa and E. tatarica in E. stricta. Morphological and 
molecular variation in these critical species was investigated to solve difficulties with 
identification and to describe their variability. According to results all of studied species 
form only two main groups and a group of intermediate individuals. Results of 
conventional and geometrical morphometry suggest that not all characters used for 
identification of these species are suitable and new are proposed. According to results 
of ISSR is no strict boundary between E. sricta and E. nemorosa. Both species form 
compact groups, but they are overlapping.  
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Whenever well-established phylogenetic hypotheses are in conflict with new evidence, 
the demand rises for morphologists for both: (i) to re-evaluate characters mentioned to 
support the old hypothesis, and (ii) to look for new characters which may turn the 
balance among the competing hypotheses. 
For a long time most phylogeneticists agreed in accepting taxa like Ellipura, 
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Entognatha, Diplura, and Zygentoma. In the past decades the monophyly of all these 
groups was rivalled by at least one study. 
The aim of our contribution is to present morphological evidence, which gives support to 
either traditional or new views, regarding the oldest splits within hexapods. The 
presented results will be discussed in the context of possible problems of character 
conceptualization and character choice in morphological data sets. The latter will 
include effects of the choice between present/ absent coding and multistate coding, and 
of a priori polarization of characters. 
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The genus Sisyrinchium L. belongs to Iridaceae, subfamily Iridoideae, tribe 
Sisyrinchieae. This genus is recognized as highly variable and is the largest of the tribe 
comprising about 140 species through the America. Chromosome number of over 50 
species was already determined and three basic chromosome numbers are reported 
(x=5, 8 and 9). Polyploidy and disploidy are common mechanisms in the evolution of 
this genus. Chromosomes of many Sisyrinchieae are small making difficult to count and 
establish the karyotype. This work presents both the verification and establishment of 
chromosome counts of several Sisyrinchium species from South and North America. 
The karyotypes were presented for some of them. Eleven species were already 
analyzed and the base chromosome numbers found until now were x=8 and 9. For two 
species reported in literature with x=5 (S. minutiflorum and S. minus) we detected 
2n=16 and 2n=24 or 26, respectively. In this case we presume that the base 
chromosome number is x=8. A phylogenetic study based on eight molecular markers 
from the 3 genomes is also in progress and point out the new organization of taxonomic 
sections in the genus. The combination of molecular and cytogenetic data reveals the 
new relationships among the species of the genus Sisyrinchium whose taxonomy is 
complex.  
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High variation in morphological characters is the reason why the plant taxonomists have 
described several new taxa relative to Astragalus suberosus Banks. & Soland. This 
aggregate is referred here as A. suberosus complex. Astragalus suberosus belongs to 
sect. Platyglottis Bunge consisting of annual as well as short-lived perennial species. 
This section contains currently two species in Turkey, namely A. pamphylicus Boiss. and 
A. suberosus. The latter is divided into four subspecies (subsp. suberosus, subsp. 
ancyleus (Boiss.) Matthews, subsp. haarbachii (Spruner) Matthews and subsp. 
mersinensis (Širj.) Matthews). Candolle classified A. tuberculosus DC. (=A. suberosus 
subsp. suberosus) in sect. Bucerates DC., for first time in his Prodromus, which has 
been transferred later into sect. Platyglottis by Bunge (1869). In order to clarify the 
borders between taxa in this complex we examined several herbarium specimens of this 
group. Moreover, several Scanning Electron Micrographs (SEM) were taken from 
different organs of selected specimens as representatives of each taxa. Based on the 
results of this study we suggest recognizing only one species in this complex with two 
subspecies: A. suberosus subsp. suberosus and A. suberosus subsp. haarbachii. 
Astragalus suberosus subsp. suberosus is characterized by legumes with a stipe 1.53 
mm, narrowly and deeply grooved dorsally, carinate ventrally, with a hooked beak 418 
mm; valves warty-tuberculate, at dorsal side sometimes with slightly reticulate venation; 
densely covered with long spreading hairs sitting on a large tubercle. In contrast, A. 
suberosus subsp. haarbachii can be described by legumes sessile, widely and shallowly 
grooved dorsally, ventrally flat, with a straight beak 13 mm; valves hard, coriaceous, 
straw-colored to brown, strongly rugose-tuberculate; loosely covered with long 
spreading hairs, and the hairs sitting on small tubercles. Following synonymy are also 
proposed here: A. tuberculosus, A. kotschyanus Fisch., A. ancyleus, A. pamphylicus 
and A. kirkukensis Eig as synonyms of A. suberosus subsp. suberosus.  
 
Keywords: Astragalus suberosus, synonymy, Turkey  
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Present study was designed to record the fauna of spider from five differently managed 
wheat fields of district Sheikhupura, Punjab, Pakistan. The study was carried out from 
December through April of 2005-06 and 2006-07 at two sampling areas, Sheikupura 
and Farooqabad. A total of 23097 spider specimens belonging to 47 species, 31 genera 
and 12 families were collected from five different types of microhabitats of wheat. The 
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three most abundant families were Lycosidae, Tetragnathidae and Oxyopidae which 
collectively contributed 75.93% of the total catch.  The most abundant species of overall 
data was Lycosa terrestris (34.18%). Abundance and richness was significantly different 
among all habitats. All sampled habitats had similar family and species composition. 
Significant positive correlation was observed between active density of agrobiont 
spiders and prey populations. 
 
Keywords: spiders, diversity, agronomic practices, adjacent crops  
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Western Caucasus hosts an important refugial area with dozens of Pliocene relict 
species. Most of that are associated with humid forests or subalpine habitats. However, 
the exact number of distinct refugia in the region and their boundaries remain unclear. 
Geobotanists traditionally suggested presence of a single large refugium in the eastern 
part of the Black Sea basin and few smaller ones in the central Caucasus (and along 
the southern Caspian coast). However, palinological data support only presence of 
forest vegetation at the south-eastern Black Sea coast, during the Last Glacial 
Maximum. Researchers studying species phylogeography with molecular genetic 
methods rarely differentiate conspecific populations from a single geographic region at a 
finer spatial scale, although downscaling the studies may provide an important input into 
the knowledge of the biodiversity source areas. Recent molecular genetic studies 
suggest that even very nearly located populations may show genetic differences that 
should be attributed to the pre-glacial isolation. In cases of less mobile animals 
(salamanders, snails, lizards) the historical fragmentation of the habitats is reflected in 
the full genetic isolation between the conspecific populations. In birds and mammals, 
individual locations sometimes have admixture of haplotypes that reflects long-lasting 
periods of ancient isolation. In general, the molecular data suggests presence of 
multiple isolated mesic areas in both the Lesser and the Greater Caucasus in geological 
past rather than a single large refugium. Yet, modelling of the ancient ranges fails to 
allocate these areas during the Last Glacial Maximum and suggests that the isolation 
events should happen in the pre-glacial time preceding the glacial peaks.   
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Deciphering the exact causal relations of morphological differentiation among isolated 
populations of animal species is generally difficult. Changes in morphology may result 
from adaptation to certain environmental conditions (ecoplasticity) or represent an 
expression of genetic differences and/or gene pool pauperization. In most instances, 
however, changes in morphology are the result of the interplay between environmental 
factors and genetic plasticity. Another important aspect relates to the question whether 
morphologically differentiated populations of a single species function as operational 
taxonomic units. In this study, I investigated the differentiation of separate populations 
of Aphanius dispar in southern Iran. A total of 162 wild-caught specimens from the 
Makran drainage system (1 population), the Hormuzgan basin (8 populations), and the 
Persian Gulf basin (2 populations) were analyzed; 8 meristic and 14 morphometric 
characters were counted and measured respectively. In addition, the morphology of the 
otoliths ("earstones") of individuals from each of these populations was quantified 
through the application of Fourier shape analysis (18 shape descriptors per otolith) and 
by calculating 7 otolith ratios based on linear measurements and angles. Significant 
phenotypic differences between the populations from the three basins were found (one-
way ANOVA, p< 0.05). Three discriminant analyses were conducted based on (i) 
standardized morphometric variables and meristic characters, (ii) otolith shape 
variables, and (iii) otolith ratios. All analyses revealed significant differences between 
the populations from the three basins, with an overall classification success of 97.5%, 
81.5%, and 94.9%, respectively. These results are suggestive of a strong morphological 
differentiation between the populations that corresponds well with their zoogeography in 
geographically isolated basins. The geological history of the three drainage basins 
indicates that the differentiation among the three groups of populations dates back to 
the Pleistocene. A molecular analysis further assessing the question whether these 
populations represent separate operational taxonomical units is in progress.  
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The genus Polygonum L., previously taken in a broad sense, included sections, to 
which later, according to a number of anatomical, morphological, palynological and 
molecular data, the rank of genera was given. The account of genus Polygonum  in 
“Flora of Armenia” (E. Avetisian, 1956) was made more than 50 years ago. According to 
the above mentioned it became clear, that the taxonomy of Armenian representatives of 
Polygonum s. l. also needs revision. 
On the basis of new literature data and our investigations of live and herbarium material 
(ERE, LE) the species composition of genus Polygonum s.l. in Armenia was 
determined. For each species the morphological characters, distribution, ecology, 
flowering and fruiting terms are specified.  
Thus, instead of 20 species of Polygonum, mentioned in the “Flora of Armenia”, we 
accept 17 species from 5 genera as follows: 
Genus Polygonum L. 
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1. P. alpestre C. A. Mey. 
2. P. arenastrum Boreau (=P. aviculare auct. non L., =P. heterophyllum auct. non 
Lindm.)  
3. P. patulum Bieb. (=P. tiflisiense Kom.) 
4. P. bellardii All. 
5. P. argyrocoleon Steud. ex G. Kunze. 
6. P. setosum Jacq. subsp. luzuloides (Jaub. & Spach) Leblebici (=P. luzuloides Jaub. et 
Spach.) 
7. P. polycnemoides Jaub. et Spach. 
8. P. paronychioides C. A. Mey. 
The presence of  P. arenarium Waldst. et Kit. in Armenia is still disputable. 
Genus Aconogonon (Meisn.) Reichenb. 
1. A. alpinum (All.) Schur. (=Polygonum alpinum All.). 
Genus Bistorta Scop. 
1. B. major S. F. Gray (=Polygonum bistorta L., = Polygonum carneum auct. non K. 
Koch.) 
Genus Fallopia Adans. 
1. F. convolvulus (L.) A. Löve (=Polygonum convolvulus L.) 
2. F. dumetorum (L.) Holub (=Polygonum dumetorum L.) 
Genus Persicaria Mill. 
1. P. amphibia (L.) F. S. Gray (=Polygonum amphibium L.) 
2. P. maculata (Rafin.) S. F. Gray (=Polygonum persicaria L.) 
3. P. hydropiper (L.) Spach (=Polygonum hydropiper L.) 
4. P. minor (Huds.) Opiz. (=Polygonum minus Huds.) 
5. P. lapathifolia (L.) S. F. Gray, (=Polygonum nodosum Pers., =Polygonum tomentosum 
Schrank.)  
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The Cricetidae rodent family includes more than 600 species living throughout the New 
World, Europe and Asia. Yet, in the African continent, there are no extant species, 
except for the voles described by Hinton in 1926 from Cyrenaica, Libya. Since then, 
those voles were morphologically studied and considered either representatives of a 
new species, or a distinct subspecies under M. guentheri, which is a social vole 
distributed in the SE Balkans and the NW Asia. The existence of Cyrenaican voles has 
not been re-evaluated since the early 70’s. To our knowledge, very few dry specimens 
represent this taxon nowadays, available in museum collections. Both its systematics 
and phylogenetic relationships with other Microtus species remain obscure. In 1998 owl 
pellets were collected from Wadi al Kouf Canyon (NE Libya). In this study, several parts 
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of Microtus skulls from these pellets were analyzed using ancient DNA techniques. PCR 
amplification targeted the cytochrome b gene of the mitochondrial genome. M. guentheri 
complete cyt b sequences were used in order to alter genus-specific pairs of primers 
into species-specific ones. Due to DNA degradation, we amplified small fragments 
which, when aligned, gave a total sequence of 850 bps. Published sequences of other 
social voles were analyzed, in addition to the sequences generated here, under the 
Bayesian and the Maximum Likelihood criteria, while a molecular-clock assumption was 
applied in order to date the resulting phylogenetic groups. Phylogenetic relationships 
and genetic-divergence values indicate that the Cyrenaican voles belong to a distinct 
species, namely M. mustersi, placed within the group of social voles. Its sister species is 
currently distributed in Israel, Syria and SE Turkey. In concordance with fossil evidence, 
our dating implies that they probably represent a Pleistocene relict, which survived 
climatic oscillations, with Cyrenaica acting as a refugium.  
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Oomycetes are a group of organisms, which morphologically superficially resemble 
fungi but are indeed related to brown algae and diatoms. Within the oomycete, obligate 
dependence on living plant cells has evolved twice, once anciently in the white blister 
rusts, and once evolutionary more recent in the downy mildews. For both downy 
mildews and white blister rusts it becomes apparent from molecular phylogenetic 
investigations that host jumps have played a crucial role during the diversification of 
obligate biotrophic pathogens (Albuginaceae and Peronosporaceae s.str.). True co-
evolution, i.e. concerted relative divergence of pathogens and hosts seems to be rare in 
these organisms, as convincing evidence for co-evolution could only be observed in 
Basidiophora. But host-clade limited colonisation is a phenomenon much more 
commonly observed, with some lineages being predominantly pathogenic to a single 
host family. Examples for the Peronosporaceae are the genera Hyaloperonospora and 
Bremia, and the Fabaceae pathogenic species of Peronospora. Within each of these 
groups, host jumping between unrelated genera can be observed. With the exception of 
the genus Hyaloperonospora, the genera containing more than 100 species are have 
host ranges encompassing most of Angiosperm diversity. This is contrasted by the white 
blister pathogens (Albuginaceae), which major genera are seemingly restricted to 
specific Angiosperm groups, with Albugo being parasitic to rosids, Pustula being 
pathogenic to asterids and Wilsoniana affecting plants in the caryophyllids. Interestingly, 
there are several instances where the specificity of a pathogen clade to a certain group 
of hosts is broken, e.g. within the downy mildew genera Hyaloperonospora and 
Pseudoperonospora of the Peronosporaceae and Albugo and Pustula of the 
Albuginaceae. In Hyaloperonospora, which is primarily parasitic to Brassicaceae, host 
jumps to some related and unrelated families can be observed, in Pseudoperonospora 
parasitic to Rosales, a host jump to Cucurbitales has been occurred, in Albugo, which is 
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primarily pathogenic to Brassicaceae, host jumps to Cleomaceae, Capparaceae, and 
Fabaceae have occurred and in Pustula, which primarily affects hosts in Asteraceae, 
host jumps to other asterid families can be observed. The evolutionary implications of 
these host jumps, also with respect to the interactome will be shortly discussed, along 
with the potential role of the ecology of the respective hosts for host jumping. 
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Pentatomomorpha is one of the most diversified infraorders of the true bugs (Insecta: 
Hemiptera: Heteroptera). The phylogenetic relationships among superfamilies within 
this infraorder are still in dispute. In this study, 31 species representing 26 
pentatomomorphan and four cimicomorphan putative families were chosen, and six Hox 
gene fragments with as many as 4 kilobases for each representative were analyzed to 
reconstruct the phylogeny of the Pentatomomorpha. The (Homeotic) Hox gene family is 
a group of nuclear genes, which is considered to determine animal segmentation. The 
combined nucleotide and amino acid sequences were used separately as two data 
matrices, and analyzed by employing maximum likelihood and Bayesian methods. 
Results strongly support the monophyly of Trichophora and the superfamilies 
Pentatomoidea, Lygaeoidea, Coreoidea, and Pyrrhocoroidea. The relationship of 
(Aradoidea + (Pentatomoidea + (Lygaeoidea + (Coreoidea + Pyrrhocoroidea)))) was 
mostly congruent with previous results based on the morphological data. Our results 
suggested that the Hox genes could be used as novel molecular markers for 
phylogenetic research on the Pentatomomorpha and other insects. 
 
Keywords: Pentatomomorpha, Trichophora, molecular phylogeny, Hox 
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Causes for the considerable variation in species diversity around the globe are subject 
to much debate. One outstanding pattern is the latitudinal diversity gradient which states 
a decline of species richness from the equator towards the poles. We have studied such 
a gradient in passerine birds along the Himalayas. The number of species in the 
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southeastern Himalayas is more than twice the number than that in the northwestern 
part. At first glance this is easily explained by decreasing warmth and humidity and 
hence plant productivity along the same axis. We estimated phylogenetic relationships 
among all passerine species (about 430) and delimited 56 species groups between 
genus and family level according to monophyly and ecological significance. On the level 
of these closely related species we get a differentiated picture, since the steepness of 
the gradient varies greatly among clades. We reconstructed the geographic origin of 
each clade in multiple ways and found that the steepness of the gradient correlates with 
center of origin, such that clades that show a reversed pattern more commonly 
originated in temperate parts of Eurasia. We tested lineage age and number of species 
per clade for their effect on the steepness of the gradient in the Himalayas and found 
some. We will ask, if the definition of study groups by (1) clades that group ecologically 
similar species, (2) by the taxonomic unit of genus and (3) by monophyletic groups 
delimitated by a certain depth of the tree age has any effect on the outcome of our 
general conclusions.  
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Artemisinin is the active principle of the Chinese herb Artemisia annua L. In addition to 
its anti-malarial activity, artemisinin and its derivatives have been shown to exert 
profound anti-cancer activity. The endoperoxide moiety in the chemical structure of 
artemisinin is thought to be responsible for the bioactivity. Here, we analyzed we 
investigated the differential cytotoxicity effect of artemisinin toward P815 and BSR cell 
lines. Cytotoxicity was measured by the growth inhibition assay determined by the MTT 
viability assay. The in-vitro cytotoxicity studies were complemented by determination of 
apoptotic DNA fragmentation gel electro-phoresis and synergism between artemisinin 
and other drugs useful in chemotherapy. While artemisinin acted on both tumors cell 
lines, P815 were much more sensitive to this drug than the BSR cells, as revealed by 
the values of the IC50. In fact, the value of IC50 was 12 µM for the P815 cells and 52µM 
for the BSR cells. On the other hand, and interestingly, artemisinin-induced apoptosis 
on the cell lines was very different suggesting a differential molecular mechanism of 
artemisinin towards cancer cells. 
In vivo, using the DBA2/P815 (H2d) mouse model, our results clearly showed that oral 
administration of artemisinin, inhibited solid tumor development. 
 
Keywords: Artemisinin; cancer; Apoptosis/necrosis; Synergism; Antitumor activity  
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Traditionally the chemical composition of prokatotes has centred on the study of 
components of the cell that are neither nucleic acids, nor proteins, but are based on 
lipids or polysaccharides, combinations of both, or combinations of these two classes 
with proteins. The use of these methods in taxonomy has led to the development of the 
field of “chemotaxonomy”, although it should be integrated with other data sets and not 
divorced from them. Typically the main objects of study have been lipids (fatty acids, 
mycolic acid, polar lipids, isoprenoids, etc) polysaccharides (or their derivatives), 
including teichioc acids, lipoteichoic acids, lipopolysaccaharides and peptidoglycan. In 
almosrt all cases these substances are associated with either the cell membrane(s) or 
the outer layers of the cell. In the case of teichioc acids, lipoteichoic acids, 
lipopolysaccaharides and peptidoglycan these substances are not universally 
distributed but serve as evolutionary markers. In the case of lipopolysaccaharides and 
peptidoglycan, which are more widely distributed there are structural differences that 
are also characteristic of different evolutionary groups. These substances are also in 
immediate contact with the extracellular environment and play an important role in the 
interaction of the cell with its surroundings, as well as contributing to the structure of the 
cell.  
In the case of lipids, they are based on either fatty acids or isoprenoids and are a 
diverse range of compounds that are responsible for the typical bilayer structure of cell 
membranes. In addition to their defining role in the structure of the cytoplasmic 
membrane they are also to be found in outer cellular membrane (in many Gram-
negative evolutionary lineages and in a number of Gram-positive evolutionary lineages). 
The diversity of these compounds is largely under estimated as is the role of these 
compounds in defining evolutionary lineages, together with the role in determining the 
optimal structure of the cell membrane, in response to environmental changes. An 
understanding of the diversity of lipids is also important in appreciating the role of lipids 
in the evolution of membrane bound cells, one of the critical steps in the evolution of life 
on this planet.  
 
 

Poster I-132 
 

Adapting the accession of types strains and their availability to the scientific 
community for the purpose of systematic research 

in the light of access and benefit sharing issues 
 
Tindall, B.J.1 & Garrity, G.M.2 

 
1DSMZ – Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH., 
Inhoffenstraße 7B, 38124 Braunschweig, Germany. bti@dsmz.de 
2Microbiology & Molecular Genetics, 6162 Biomedical & Physical Sciences Bldg. 
Michigan State University, East Lansing, Michigan 48824-4320, USA 



360 
 

 
Type strains are the references points that are essential to the workings of modern 
prokaryotes taxonomy. The longterm availability of type strains makes them ideal 
objects for further, studies, including genome sequencing and subsequent community 
annotation, all of which are parts of cumulative research goals. The deposit of type 
strains of prokaryotes are governed by an International Code of Nomenclature. 
Consequently they may serve as a model system to ensure that biological material is 
deposited in a way that ensures widespread availability to the scientific community, 
without infringing the rights of either individuals or the countries of origin. Tindall and 
Garrity (IJSEM: 58: 1987-1990, 2008) have outlined the principles under which such a 
system could formally operate and circumvent some of the potential problems that could 
arise if the system develops in an ad hoc manner, in response to differing needs within 
a national/internationally based system. We will summarise the principles outlined in 
that article. These issues should also be discussed by other bodies, both national and 
international, involved in microbiological research. 
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The Bacteriological Code including the next revision, the Prokaryote Code remains a 
unique instrument for regulating the nomenclature of prokaryotes. Based on revisions 
initiated 40 years ago the present Code (and the subsequent changes) is based on a 
number of logical principles. Despite the fact that the Code plays a central role in 
regulating nomenclature in prokaryote systematics it is insufficiently cited, is rarely read 
and is not properly understood. Given these problems, the importance of the Code in 
governing prokaryote nomenclature and the fact that there are few experts left who 
have an in depth appreciation of it’s relevance it is important to work towards a system 
that would help the average scientist to follow the logic of the Code. If the Code is 
logically set up then it should be possible to represent it in a computer programme. 
However, before that can be tackled it is important to appreciate the link between 
nomenclature and other key elements in taxonomy. 
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The genus Gagea Salisb. is the largest among Liliaceae, including more than 280 
species. This genus is currently subdivided in at least 14 sections: among them, there is 
the species-rich, relatively late branching sect. Didymobulbos. Most of species and 
putative hybrids within this section are included in this study, for a total of about 150 
accessions, collected all across the Euro-Mediterranean area (i.e. Morocco, Portugal, 
Spain, Balearic Islands, Algerie, Tunisie, France, Corse, Sardinia, Italy, Sicily, Austria, 
Germany, Greece, Bulgaria, Turkey). 35 morpho-anatomical, ontogenetic and 
karyological data are considered, together with cpDNA (trnL-trnF IGS, psbA-trnH IGS) 
and nrDNA (ITS region) molecular markers. Data analysis confirms the monophyly of 
the section as a whole and reveals the phylogenetic relationships among Didymobulbos 
taxa, allowing us to evidence new circumscriptions of critical species complexes, such 
as those of G. chrysantha Schult. & Schult. f. and G. granatelli (Parl.) Parl. Also the 
prominent role played in this section by reticulate evolution is highlighted: many taxa, 
often unexpectedly, are proved to represent hybrid species or hybrids. Finally, near 
related species groups (series) are recognized as further monophyletic subgroups, 
despite we found some morphological and molecular evidence of hybridization between 
different series. Finally, a new taxonomic setting for Gagea sect. Didymobulbos is 
proposed.  
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About one fifth of the total number of known species in the aplacophoran mollusk taxon 
Solenogastres occur in the European Northern Atlantic. In Norwegian waters, the 
Solenogastres is the third most diverse class-level mollusk taxon after Gastropoda and 
Bivalvia and species numbers and morphological diversity are considerably higher in 
solenogasters than in chitons, scaphopods or even cephalopods. Nevertheless, little is 
known about the spatial distribution, abundance, and ecological importance of 
solenogasters in the area. This is mostly due to the fact that in general biodiversity 
studies all species are pooled into a single category “Solenogastres”, a category that 
often in addition includes representatives of the less speciouse aplacophoran taxon 
Caudofoveata.  
Here we present the status quo and the gaps in knowledge considering solenogaster 
and caudofoveate species diversity in the European Northern Atlantic. Is there a way to 
make species identification in aplacophoran mollusks more feasible for the non-
specialist and thus encourage broader attention and inclusion of aplacophoran diversity 
into biodiversity estimates?  
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Elliptic Fourier Analysis on the shape variation of bracts in subspecies of 

Teucrium chamaedrys L. (Lamiaceae) from Turkey 
 
Töre, D.; Özenirler, Ç.; Özüdoğru, B.; Erik, S. & Aytekin, A.M. 
 
Hacettepe University, Faculty of Science, Department of Biology, Ankara, Turkey. 
demettore@hotmail.com 
 
Teucrium L. (Lamiaceae) is a widely distributed genus consisting of nearly 260 species 
with perennial herbs and shrubs or sub-shrub habit. This large genus is native to the 
Mediterranean region and western Asia. In Turkey Teucrium is represented by 29 
species which of 10 are endemic. 
The morphological characters are highly variated in T. chamaedrys L. which have 
caused to describe 6 different subspecies in Turkey by different authors. Uncertain 
boundries between the subspecies make their determination difficult. There are also 
intermediate forms but especially the morphology of bracts and indumentum of the 
whole plant are used for seperating these subspecies. Whereas, these characters also 
show high variation and have intermediate forms and not very useful to distinguish 
within and between subspecies. In this study Elliptic Fourier Analysis has been applied 
based on the morphological variation of bracts in all of these subspecies. We analyzed 
these bracts to find out if there is a pattern to distinguish these subspecies by a single 
bract shape type or if the continuum of the character is not sufficient enough and useful 
for seperating these taxa. We also discussed the results with those of Flora of Turkey.  
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Morphological variations of Onobrychis viciifolia Scop. populations (Fabaceae) in 
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Onobrychis Miller is the second largest genus of Fabaceae in Iran with nearly 60 
species. These species are valuable forage plants. In the present study 8 populations 
and 40 specimens belonging to Onobrychis viciifolia Scop. were investigated. These 
populations collected from their natural habitats in Iran. The specimens biometrically 
assessed using 45 quantitative and 15 qualitative morphological characters. To obtain a 
measure of environmental factors that could have influenced the phenotypic variation of 
the O. viciifolia stands, the longitude, latitude, altitude, slop inclination, slop orientation, 
substrate and soil traits including texture, Clay%, Sand%, Silt%, EC, OC%, Total N%, 
av. P%, av. K%, T. N. V.%, PH and S. P. were recorded for each site. The geographic 
ranges of this species in Iran and their relationships with ecogeographical variables and 
morphological features are analyzed by means of multivariate methods. Cluster analysis 
of morphological characters showed that the eight populations of O. viciifolia could be 
divided in three groups. Canonical correspondence analysis (CCA) showed that there 
were significant correlations between morphological variations and some ecogeographic 
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factors. Clay%, texture, T. N. V. % as well as geographical separation were main factors 
that were associated with morphological groups of O. viciifolia but substrate, slop 
inclination, slope orientation and av. K were main factors that were associated with 
distribution of O. viciifolia. Finally a revised description of this species and the 
ecogeoraphical features of its habitats are presented.  
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Leucanthemopsis alpina (Compositae, Anthemideae) is a little caespitose, scapose 
perennial herb linked to alpine environments (c. 1800-3600 m above sea-level) and 
distributed throughout the Alps, Apennines, Carpathians, Balkans, and Pyrenees. It is a 
polyploid complex, being represented by diploid, tetraploid, and hexaploid populations 
throughout its distribution range. In order to reconstruct the phylogeography of this 
polymorphic species, chloroplast markers (psbA-trnH, trnC-petN) for more than 80 
populations from the Alps and further 10 populations from central Spain, the Pyrenees, 
the Tatra Mountains, and from the southern Carpathian Mountains were sequenced. 
Using specimens belonging to two other species of the genus Leucanthemopsis as an 
outgroup, the phylogeographical reconstruction obtained shows a high diversity of 
haplotypes in the western Alps (where diploids are present), while the populations in the 
eastern Alps display a low genetic differentiation. This may indicate the survival of the 
species in the western Alps during glacial cycles. One specimen from the ´Sierra de 
Urbion´ (central Spain) belonging to L. alpina subsp. cuneata is characterised by a 
chloroplast haplotype that is very deviating from the other accessions of the species and 
holds an intermediate position between the rest of L. alpina and the outgroup. It could 
witness a Spanish origin of the species. While haplotypes from the western Pyrenees 
are more similar to L. alpina subsp. cuneata, haplotypes from the eastern Pyrenees are 
more closely related to the accessions from the Alps. This is most easily interpreted as 
a more recent migration from the Alps to the eastern Pyrenees, where hexaploid 
populations of the species are distributed.  
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Hypochaeris incana grows in the Patagonian and Subantarctic region of southern South 
America, where it is a characteristic component of the steppe vegetation. It is a self-
incompatible and perennial herbaceous plant with leaves in rosettes and the ability to 
form cushions. A phylogeographic study revealed that the species reacted to 
Pleistocene climate changes through persistence and dominance shifts or restricted 
east-west migration rather than through long-distance north-south migration. Today, 
northern populations are thriving in isolation from each other, whereas southern 
populations have recently expanded and are connected by extensive gene flow. 
Moreover, our population genetic data suggest that diploid populations have repeatedly 
been replaced by tetraploid populations in the northern Patagonian region. Our aim is to 
evaluate the hypothesis that repeated establishments of tetraploid populations occurred 
as an adaptive response to post-glacial climate warming and aridification in the northern 
Patagonian region. We evaluate this hypothesis through fine-scale mapping of fitness 
traits and plant assemblages accompanying diploid and tetraploid individuals in a mixed 
ploidy population in northern Patagonia. We expect that, in the absence of habitat 
segregation, tetraploids are vegetatively and/or reproductively more vigorous than 
diploids. Indeed, our results indicate lack of substantial spatial and/or micro-niche 
differentiation between diploid and tetraploid individuals, but significant differences are 
observed in reproductive fitness traits, with tetraploids having higher reproductive 
success than diploids. Thus, higher rates of reproduction of tetraploids compared to the 
diploid progenitors would ultimately lead to the replacement of the diploids in local 
populations. Our results contribute to the understanding of population processes and 
ecological factors involved in polyploidization, which is an important means of 
adaptation in plants.  
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flowered European Gentians  

(Gentiana sect. Calathianae, Gentianaceae) 
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There are three mainly European sections of the genus Gentiana, i.e. sect Gentiana L. 
(tall herbs with yellowish or reddish flowers), sect. Ciminalis (Adanson) Dumortii (rosette 
herbs with large blue flowers), and sect. Calathianae Froehlich (mostly rosette herbs 
with small blue flowers). We set the focus on Gentiana sect. Calathianae, which is 
exceptionally highy diversified (ca. 22 taxa and chromosome numbers from 2n=14 to 
2n=42), which was studied using cpDNA sequences, genome size analyses, and AFLP 
fingerprinting. Moreover, several phylogeographic methods were applied in order to 
analyze origin, mode and timing of diversification and speciation. 
Four main clades were found within sect. Calathianae comprising (1) G. sierrae and G. 
penetii from Spain and Morocco), (2) G. tergestina from Eastern Europe (+ G. angulosa, 
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Caucasus) and G. uniflora, the only Central Asian species, (3) G. verna from Central and 
Western Europe, G. orbicularis (mainly Alps), and G. schleicheri (Alps), and (4) G. 
bavarica (Alps), G. rostanii (W Alps) G. terglouensis (S Alps), G. brentae (S Alps, recently 
newly described), and G. brachyphylla (Alps & Pyrenees). Genome size data, which 
only weakly corresponded to reported chromosome numbers, showed that substantial 
variation is found in sympatric species probably reducing gene flow among them and 
causing rare hybrid occurrences. The clear separation of G. tergestina and G. verna is 
supported by AFLP, genome size, and cpDNA data. Statistical phylogegraphical 
analyses were been used to evaluate the timing of diversification in the different clades. 
Phylogenetic analyses of AFLPs and cpDNA data werw applied to understand the 
relationships within sect. Calathianae. 
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Paepalanthoideae (Eriocaulaceae) encompass the largest generic diversity and 
concentrates most of the taxonomic problems within the family. In the present study, the 
main goal was to infer the phylogeny of this subfamily focusing on Paepalanthus and 
evaluating significant morphological characters used in the classification into a 
phylogenetic scenario. Sampling involved 94 species corresponding to all the genera, 
and selected outgroups. A morphological matrix and two molecular datasets (nrITS and 
plastid trnL-trnF) were analyzed under Parsimony and Bayesian methods. 
Rondonanthus is monophyletic and confirmed as sister to the remaining 
Paepalanthoideae. Leiothrix and Actinocephalus emerge as monophyletic groups, 
whereas Syngonanthus may be either monophyletic or paraphyletic with the current 
acceptance of Philodice. Four subgenera of Paepalanthus are monophyletic, although 
P. subgen. Paepalanthus is polyphyletic. Certain morphological characters used in 
classifications were revealed as synapomorphies for recognized genera. Nevertheless, 
some of the characters employed in defining Paepalanthus subcategories appear to 
evolve multiple times, and many clades are exclusively defined by molecular 
synapomorphies. Furthermore, some clades are interpreted by geographical distribution 
instead of taxonomic categories, perhaps important as a means of conserving 
evolutionary processes. 
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South East Asia Biogeography: 
new insights with a new methodological approach 

 
Ung, V.1; Zaragüeta-Bagils, R.1 & Williams, D.M.2 
 
1UMR 7207-CR2P, Bâtiment de Géologie CP48, 57 rue Cuvier 75005 Paris, France 
2Natural History Museum of London, Head of Global Biodiversity, UK  
 
Historical biogeography is going through an extraordinary revolution concerning its 
foundations, basic concepts, methods and relationships to other disciplines of 
comparative biology (Crisci, 2001). It is the discipline that deals with establishing the 
relationship between biogeographic areas, understood as sets of areas of distribution of 
taxa. The cladistic analysis was applied to the historical biogeography since the work of 
Nelson G. J. and N. Platnick I. (1981), Nelson, G. J. and Ladiges P. Y. (1991a), Nelson, 
G. J. and Ladiges P. Y. (1992b). These authors have shown the equivalence between 
the cladistic theory in systematics and biogeography.  
We want to use Three-Item Analysis method applied to biogeography in order to test 
and valid it. We focus on a region particularly complex and largely debated. The area 
around the Wallace’s line is biologically and geologically a complex area located in the 
centre of the Indo-Australian Archipelago. The main difficult will be to find as many 
phylogenetic trees as possible in order to combine various data, various methods and 
various hypothesis. We propose to make a review of the existing literature about most 
phylogenies of this region, whatever the kingdom (animal or vegetal), whatever the 
methodology used to make the phylogenies and whatever the kind of data 
(morphological or molecular) in order to gather together the maximum of information 
available nowadays and see if there is congruence between the different sources used.  
The main goals of this study are a better understanding of a new methodological 
approach for biogeographic studies and an improvement of the knowledge of South 
East Asia biogeography. We present here preliminary results on a shorter sampling for 
this region. 
 
Crisqui J.V. (2001). The voice of historical biogeography, Journal of Biogeography, 28, 157-168. 
Nelson G. and Ladiges P.Y. (1992a). Information content and fractional weight of Three-Item Statements. 
Systematic Biology, 41(4):490-494. 
Nelson G. and Platnick N.I. (1981). Systematics and biogeography; cladistics and vicariance. Columbia 
University Press, New York, 567 pages. 
Nelson G. and Platnick N.I. (1991). Three-Taxon Statements: a more precise use of parsimony? 
Cladistics, 7(4):351-366. 
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Xper²: from names to expertises 
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Inventories, monitoring and protecting biodiversity gather together most biodiversity 
actors towards a common aim: a better knowledge of our environment. To succeed, 
they need user-friendly and efficient tools, in order, firstly, to name the taxa they are 
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examining and secondly, to perform an efficient taxonomic work (Polaszek, 2005; 
Godfray, 2002). Xper² is a versatile software for storing, managing, editing and on-line 
publishing of taxonomic knowledge and free access keys. Written in Java, it is available 
on Windows™ Mac™ or Linux in French, English or Spanish versions and we extend 
our linguistic skills to Asian languages as we are proud to present our latest Chinese 
version. With its intuitive interface Xper² is aimed at professional taxonomists as well as 
naturalists who merely want to identify specimens using a ready-made application. 
Xper² is free of charge and can be downloaded at: http://lis-
upmc.snv.jussieu.fr/lis/?q=en/resources/softwares/xper2. 
Xper² version 2.1 focuses on interoperability between systems and can import and 
export into Structured Descriptive Data format (Hagedorn et al, 2006), the SDD 
standard emerged from a TDWG initiative. The knowledge bases can be exported to 
HTML files for an easy publishing and to Nexus formats for phylogenetic analysis.  
Xper² users are taxonomists, teachers, fauna and flora experts (for biodiversity 
monitoring or survey) and ecologists. We show here, some results and projects in order 
to browse many basic functionalities of Xper² that assist our users in their daily work. 
Among others we have chosen to illustrate pure taxonomic work, with the creation of 
flora; an extension to phylogenetic studies with an example of Dombeyoidea of the 
Mascarene Archipelago; epidemiologic monitoring examples and case studies of animal 
welfare.  
 
URL’s:  
http://lis-upmc.snv.jussieu.fr/lis/?q=en/resources/softwares/xper2. 
http://www.tdwg.org 
http://pubmlst.org/software/analysis/start/manual/nexus_format.shtml 
 
Godfray H.C.J., 2002. Challenges for Taxonomy. Nature 417:17—19. 
Hagedorn, G., Thiele, K., Morris, R. & Heidorn, P. B. 2006. The Strutured Descriptive Data (SDD) w3c-
xml-schema, version 1.1. 
Polaszek A., 2005. A universal register for animal names. Nature 437: 477.  
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Miocene is the time during which many taxa of freshwater diatoms appeared and 
diverged. Freshwater centric diatoms had diverse frustules. Freshwater bodies of the 
northern hemisphere were dominated by representatives of the genus Aulacoseira 
Thwaites. Data on the fine structure of the frustules suggest a phylogenetic relationship 
between the species of this genus (Likhoshway, Crawford, 2002).  
Studies of representatives of the Aulacoseira genus of the Miocene deposits from 
different locations by means of light electron microscopy revealed diversity of the sizes 
of frustules and the frequency of areola rows and helped identify species as A. 
praeislandica, A. praegranulata and A. praedistans (Jousè, 1952; Moiseeva, 1981; 
Rasskazov et al., 2007). Subsequent analysis of the type material of these taxa using 
scanning electron microscopy has shown that there are no distinct boundaries between 
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these species neither in the form of frustules nor in the fine structure (Usoltseva, 
Likhoshway, 2005). No similarity was found between the elements of the frustules of A. 
praegranulata and A. granulata, hence A. praegranulata cannot be regarded as a 
precursor of the modern A. granulata. A. islandica and A. distans inherited a majority of 
diagnostic features from the Miocene A. praeislandica and A. praedistans.  
In the present study, we investigated using SEM the fine structure of the frustules of the 
genus Aulacoseira found in the type material and in deposits at a few locations 
(Ukraine, Primorye, Japan, and Zabaikalye). The species belonged to the Early, Middle 
and Late Miocene. We identified ancient features which were not inherited by younger 
species. Some modern species inherited features of the extinct ancient species (velum 
cribrum, velum of the distans type, some features of rimoportula and duplicate rows of 
areolae). Features such as a hollow ringleist, large outer openings of the rimoportulae 
and acute separating spines of a different length appeared in the Late Miocene and 
have not changed since that time. The new data are in accord with an earlier paper 
which claims that the evolution of the features of the rimoportula evolved independently 
of each other (Likhoshway, Crawford, 2002).   
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The species of Alcea L. with about 70 species distribute within Europe, except the north 
part, North America, North Africa, Caucasus and southern Russia and a part from 
Anatolia to Afghanistan. The difficulties in delimitation of species caused a complicated 
taxonomy in this genus. Research materials of the Alcea were collected from different 
parts of Turkey in April-September, both in the flowering and fruiting period, herbaria 
specimens also examined. Morphological characters like wide-lobed leaves, unwinged 
mericarps and lenght of epicalyx can be considered as important features in clarifying 
the circumscription of species attributed to this genus. Some taxonomic evidences also 
provided by pollen morphology which are used in classification of some species (e.g. A. 
acaulis (Cav.) Alef.). According to Flora of Turkey, 18 species of Alcea are recorded. As 
a result of present study, A. lavateriflora (DC.) Boiss. is indicated as a doubtfully record. 
Moreover, one hybrid and one culture species (A. rosea) are recognized. Contrary to the 
Flora of Turkey, the endemicity of A. apterocarpa (Fenzl) Boiss., A. calvertii (Boiss.) 
Boiss. and A. fasciculiflora Zohary are not confirmed. The threat category of A. 
fasciculiflora and A. pisidica has been changed as CR, whereas they placed in DD 
category according to Red Data Book of Turkish Plants.  
 
Keywords: Alcea, taxonomy, Turkey 
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A study on post-embryonic development of Artemia urmiana and parthenogenetic 
Artemia sp. from the Urmia lake, Iran 
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Finding appropriate morphological characters to discriminate species of the genus 
Artemia in larval stages is one of important issues in identification of sibling species. 
There are two sympatric Artemia species namely A. urmiana and Artemia sp. in the 
Lake Urmia. Because of the economical and ecological importance of these 
anostracans, it is necessary to distinguish these species from each other in their larval 
stages. Therefore, their post-embryonic developmental stages were studied by light and 
scanning electron microscopy. Individuals of each species were reared in the same 
conditions (28ºC, fed on Dunaliella tertiolecta, Chaetoceros calcitrance, Tetraselmis 
sp.). Larvae were examined under microscope in the first two weeks twice a day and 
then once a day. After making them motionless by menthol crystals, these were fixed by 
3% formaldehyde. First, specimens were measured (length of body) under light 
microscope. Discrimination of every larval instar was according to previous works on 
other species. There were some differences in larval characters at each stage between 
these species and A. franciscana in characteristics such as emergence of trunk 
somites, and the degree of differentiation of limbs. The morphogenesis of compound 
eyes and limbs were different in each species which was based on allocated time for 
development of these structures. Then, these key characters were studied 
ultrastructurally using SEM.  
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Round Sand Beetles (Coleoptera: Carabidae: Omophron) is usually considered to be 
the only genus of its tribe. The insects are broadly oval, multistriate, often complexly 
marked carabids which inhabit sandy shores of rivers and lakes. In world fauna 67 
species of the genus Omophron Latr. ground beetles are known.   
In the Oriental Region the genus Omophron Latr. (Coleoptera: Carabidae) is 
represented by 18 species, which belong to one sub-genera (Omophron Latr.). The 
biggest diversity of species is characteristic for NA India and Bangladesh – 14 species 
(O. affinis Bänn., O. axillaris Chaud., O. bicolor Andr., O. brettinghamae Pasc., O. 
gemmeum Andr., O. guttatus Chaud., O. interruptus Chaud., O. lunatum Bänn., O. 
maculosus Chaud., O. oberthueri Gest., O. pictus Wied., O. porosus Chaud., O. testudo 
Andr., O. vittatus Wied.). In the Indochinese peninsula the genus Omophron Latr. is 
represented by 7 species (O. brettinghamae Pasc., O. gemmeum Andr., O. pictus 
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Wied., O. saigonense Chaud., O. stictum Andr., O. striaticeps Gest., O. testudo Andr.). 
One of the species (O. luzonicum Darl.) which occurs in the region  is endemic for 
Philipphines.  
Theoretically it is possible to find in the Oriental Region one more 
species of this genus - O. rotundatum Chaud. This species is widely 
distributed in the SE part of Palearctic and has been defined also close to the border of 
Oriental Region - in NW part of Pakistan and in India, Uttarakhand province. In literature 
data this species has been indicated to Vietnam as well, however this information can 
be considered as inaccurate and relates to other species - O. saigonense Chaud. 
There is a lack of information about distribution of the species in regions, where the 
gathering of the material is very difficult, therefore it may happen that the real number of 
the species of the genus Omophron is much bigger. 
In the result of researches the list of Oriental region fauna of the genus Omophron Latr. 
was made, it contains information about distribution of each species. The distribution of 
several species was updated as well.  
 
The research is done owing to financial means from the grant in European Social Fund project No. 
2009/0206/1DP/1.1.1.2.0/09/APIA/VIAA/010 
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The Natural History Museum, London reviewed its Business Continuity Management 
procedures in 2009 and as part of that exercise we realised that the individual 
departmental Collections Salvage Plans needed an overhaul to fit in to Business 
Continuity Management framework.  
Using the Harwell “Middletown” model we now have a joined up collections salvage plan 
that follow the same format for each department to make it easier for people to 
understand and assist with. This joined-up approach allows for shared salvage 
materials and equipment. Our plans can now work either at the departmental or building 
level where departments have collections in juxtaposition. We have also incorporated 
disaster planning for the specimens in the galleries and the molecular collections. 
In addition to this, we have worked with colleagues from a number of natural history 
museums in European under the SYNTHESYS Network Activity C - Collections 
Standards. Through a series of Disaster Planning workshops, we developed a template, 
which outlines what European natural history museums need to consider when writing 
their own collections salvage plans.  The aim is to set the standard for best practice and 
define a common approach. We have also been discussing setting up a network so that 
we have a staff trained in salvage and shared equipment, which can be drafted in from 
other institutions in the event of a disaster given that, we will all have the same 
approach.  The idea is that staff will be trained to the same standard and undertake 
exercises in each others collections so that we are familiar with each other institutions. 
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Peculiarities of aboriginal dendroflora of Armenia 
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The aboriginal dendroflora counts 323 species from 118 genera and 54 families, which 
forms about 10% of the total flora of Armenian Republic. Such richness of dendroflora, 
which includes a great majority of economically valuable, rare, relic and endemic 
species is dependent on diversity of soil and climate conditions, complexity history of 
geology, flora and vegetation as well as specific geographical position of Armenia on the 
junction of mesophilous Caucasian and arid Anatolian and Armeno-Iranian provinces. 
In dendroflora composition key role has Rosaceae family, which includes 102 species 
from 18 genera (more than 30% of dendroflora). The largest families are Fabaceae (24 
species) and Salicaceae (20). The largest genera are Pyrus (20 species), Rosa (18), 
Sorbus (13), Salix (13), Rubus (12) and Crataegus (11). 
The species saturation of separate floristic regions is dependent on the aridity of that 
area. The floristic regions of Meghri (191 species), Darelegis (186) and Zangezur (180) 
are recognized by their richness of woody plants. More than 50% of local total 
dendroflora are presented there. 
The area of Armenian Republic is considered to be one of the ancient centers of 
development of tree plants, a big number of endemics verifying this fact (28 species), 
first of all species of Pyrus, Sorbus, Rubus, Crataegus, Astragalus. 
The dendroflora of Armenia consists of the following types: trees (125), shrubs (111), 
low shrubs (30), semishrubs (48) and lianas (9).Their role and quantitative 
representation in different formations of woody plants vegetation is completely different, 
which depends on the conditions of the locations and type of vegetation as well as 
bioecological features of separate species. 
The dendroflora of Armenia is recognized by broad amplitude of its vertical zonal 
adaptation. The woody plants are spread from the lowest sites (376 m a.s.l.) up to 
alpine meadows (3000 m a.s.l. and more). The dendroflora is richest presented in the 
limits 1500 – 1800 m a.s.l. – in each 100 m height 188 – 192 species are available (60% 
of the whole dendroflora). Similar regularity is noticed also in local separate regions.  
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Podocnemis lewyana is an endemic river turtle of Colombia that is endangered due to 
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anthropogenic impact. Using both nuclear and mitochondrial markers, we investigated 
genetic diversity and population structure by means of phylogenetic and demographic 
analyses throughout its range. Both neutral markers showed extremely low diversity and 
weak population differentiation. Our results suggest that P. lewyana was strongly 
affected by bottlenecks, local extinction, population expansion, and re-colonization since 
the Pleistocene, resulting in the observed negligible differentiation pattern that was most 
likely reinforced by the species’ small distribution range and human impact. Based on 
weak differences in allele frequencies among populations, we suggest that three 
regions should be treated as demographically independent Management Units: (1) the 
Upper Magdalena River Basin, (2) the Lower Magdalena + Lower Cauca + San Jorge 
River Basins and (3) the Sinú River Basin. High levels of gene flow were detected 
between Lower Magdalena, Lower Cauca and San Jorge River and within Sinú River 
Basin. Moderately low levels of gene flow were evidenced between Management Units, 
with slightly higher short-term than long-term gene flow. Our results call for genetic 
management, further biological research and a dialogue among stakeholders in order to 
develop effective insitu and ex-situ conservation measures throughout the distribution 
range of P. lewyana. 
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Island endemic species are expected to have reduced dispersal ability than their non-
endemic congeners. This should be a result of selection against dispersal on islands. 
Several studies have demonstrated differences in seed morphology between endemic 
species and their non-endemic congeners. It is, however, relatively difficult to translate 
the differences in morphology of seeds into differences in dispersal ability. Thus we 
collected seeds of 36 pairs of closely related endemic and non-endemic species 
growing on Canary Islands and tested them directly for ability to disperse by wind, water 
and birds (both internal and external transport). Our results did not support the 
hypothesis about the loss of dispersal ability of island species. However, almost all 
dispersal traits showed the tendency of endemic species for reduction of dispersal 
ability in case of high dispersal ability of its non-endemic congener. Furthermore, in 
case of low dispersal ability of the non-endemic species the endemic species had 
higher dispersal ability than its non-endemic congener. One possible explanation of 
higher dispersal ability of endemic species is that such species increased their dispersal 
ability due to subsequent dispersal to neighboring islands. 

 
 

Talk S35 
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The role of dispersal in microbial speciation remains a controversial issue. While 
population genetic studies have shown that allopatric divergence can be important for 
the diversification of individual microorganisms, the general lack of robust phylogenetic 
data prevents an assessment of this process at the community level. Here we use a 
conservative morphological species concept to study the importance of allopatry in the 
evolution of lacustrine diatoms. We contrasted their diversity, community structure and 
incidence of endemism in isolated lake districts in the Southern Ocean with their highly 
connected counterparts from the arctic region. The diatom flora in Antarctica is highly 
impoverished and is disharmonic compared with Arctic communities and fossilized 
assemblages that inhabited Antarctica before extensive ice sheet formation since the 
Miocene. It lacks planktonic taxa, is relatively speciose in aerial and terrestrial genera 
and endemism, which increases with geographic isolation, is high (up to 60%). 
Moreover, the flora can be classified into biogeographical provinces that are similar to 
those recognized in multi-cellular organisms. We show that particular species are only 
present in regions that escaped full glaciation during the last glacial cycle. In contrast, 
regions that were fully ice-covered during glacial maxima are characterized by an 
impoverished diatom flora, which is dominated by regional endemics that colonized the 
lakes after glacial retreat. The observed patterns point to a strong role for local 
extinction in combination with allopatric speciation and selective survival of taxa in 
isolated refugia during recurrent glacial maxima. We conclude that diatom biogeography 
is not fundamentally different from that of macroscopic organisms, with long-term 
geographic isolation and dispersal limitation being crucial factors in shaping and 
maintaining eukaryotic microbial biodiversity.  
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One of the achievements of the European Distributed Institute of Taxonomy (EDIT) is 
the Internet Platform for Cybertaxonomy, which provides software tools supporting and 
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accelerating the taxonomic workflow. The Platform (http://wp5.e-taxonomy.eu/) is based 
on the Common Data Model (CDM), which is essentially a description of all data that 
are used in the taxonomic workflow (such as taxon names and concepts, literature 
references, specimens, etc.). All data are stored in a repository (the CDM Community 
Store). Different communities can set up their own Store, e.g. to work on a specific 
monograph, checklist or Flora/Fauna treatment. 
Current Platform-based tools, such as the taxonomic editor or the CATE software, do 
not address structured descriptive data, although these can be stored in the CDM. Such 
data are used to compose the text describing the features of a taxon and they are the 
base for creating dichotomous or interactive identification keys. Several software 
applications exist that allow editing of descriptive data, their analysis and output as 
keys. The Platform can incorporate data from these applications via an export/import 
interface using the SDD (Structured Descriptive Data) standard defined by the 
organisation for Biodiversity Information Standards (TDWG). In a further step and in 
order to facilitate the task of taxonomists when describing new species or performing 
taxonomic revisions, the EDIT platform is integrating the Xper2 descriptive data tool, 
which was developed at UPMC in Paris. Xper2 can now store and retrieve data using a 
CDM data store, so that taxonomists can combine the advanced data editing and key 
generation feature of Xper2 with the taxonomic editing and publishing features the 
Platform offers. A vision for the future is to integrate Xper2 functionality with the CDM 
software library and thus making it directly available for programmers using the Platform 
API or web services. 
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Single access keys and free access keys are classically compared on their use and on 
the required resources for their construction. Single access keys (dichotomous or 
polytomous printable keys) guide the users by following a fixed decision tree. But in this 
sequence of choices the doubt of a user or unanswerable choices are not managed. At 
the contrary, the second type of keys allows to choice a free sequence of characters, to 
doubt, to have a result even in case of a partial identification etc. 
Despite their advantages, free access keys keep less numerous and less popular than 
the single access keys and different authors have published some criticism about these 
tools. One major negative point seems the high level of knowledge and investment to 
create the matrix like descriptions set used by free access keys. 
We think that the comparison of the different identification keys is very incomplete. It is 
important to place the construction of these keys in a larger view and to take into 
account the short, medium and long term advantages of matrix-based keys.  
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Invasive alien species are often pointed out as one of the most significant causes of 
biodiversity loss, together with habitat destruction. Therefore, identification of the main 
pathways for introduction and spread of invasive species is crucial for prevention of their 
introduction or control of already established populations in a particular area. So far 
vascular plant diversity of railways in Bulgaria has not been studied. A case study is 
presented here on the flora of 13 railway stations in Sofia and adjacent settlements. 
Altogether 314 species have been recorded in summer 2010. Most common species, 
found at all studied stations are: Amaranthus albus, A. hybridus, A. retroflexus, Torilis 
arvensis, Artemisia vulgaris, Erigeron canadensis, Lactuca serriola, Senecio vulgaris, 
Tragopogon dubius, Echium vulgare, Sambucus ebulus, Medicago lupulina, Melilotus 
officinalis, Plantago lanceolata, Fallopia dumetorum, Clematis vitalba. The poster 
presents data and discussions about the biological type, life forms of the species, and 
the floristic elements. Of all species more than 12% are alien. Highest number of aliens 
was established at the larger railway stations where the traffic of trains and people was 
more intensive. Some 30 species may be classified as invasive or potentially invasive, 
including taxa listed as worst invasive alien species in Europe, e.g. Acer negundo, 
Ambrosia artemisiifolia, Bidens frondosus, Erigeron canadensis, Erigeron annuus, 
Fallopia ×bohemica, Helianthus tuberosus, Senecio inaequidens, etc. It can be inferred 
that for at least some invasive species, e.g. Ambrosia artemisiifolia and Senecio 
inaequidens, railways are an important way of introduction and further spread. Despite 
the control measures undertaken at most stations, efforts are not very effective due to 
single herbicide treatments and wrong timing of treatments.  
 
Financial support of Bulgarian National Science Fund under project DO-02-194 is gratefully 
acknowledged. 
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Downy mildews (Peronosporales) are a phytopathologically important group of obligate 
parasites of various angiosperm lineages, affecting a wide range of hosts. Results of 
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recent molecular phylogenetic investigations on various downy mildew lineages (mainly 
Peronospora, Hyaloperonospora, Plasmopara, Bremia) will be presented, which have 
had a profound impact on our understanding of downy mildews systematics and 
evolution. Most of the recent investigations indicate that molecular biodiversity within 
many downy mildews lineages is higher than commonly thought, providing evidence 
that biodiversity is still understudied. The molecular phylogenetic data from various 
markers suggest a high host specificity and speciation rate which is often not 
accompanied by morphological differentiation (cryptic speciation). Host jumps to 
unrelated hosts are shown to be evolutionarily common, having a strong impact on 
evolutionary radiation, whereas unequivocal cases of co-speciation could not be 
identified up to now. The influence of molecular data on the conflicting species concepts 
(narrow versus wide) is discussed, demonstrating that a narrow species concept should 
be more appropriate. Actual problems and future perspectives and challenges in the 
study of downy mildews biodiversity and evolution are discussed.  
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Due to lack of common data standards, the communicability and comparability of 
biological data across various levels of organization and taxonomic groups is limited. 
Consequently, all projects involving co-operations of scientists from different biological 
disciplines or from different taxonomic specializations face problems of 
miscommunication and data incompatibilities. The introduction of general data and 
metadata standards in biology could improve this situation. However, the degree of 
standardization varies between the different biological disciplines. In some disciplines, 
as for instance in morphology, there is even no common consensus on what data and 
metadata actually are. For instance do many morphological databases use phylogenetic 
character matrices for recording and representing morphological 'data', whereas many 
phylogeneticists would argue that character matrices represent sets of homology 
hypotheses and thus conclusions based on data which, therefore, go far beyond the 
factually given. I will suggest a general basic distinction between data and metadata 
and will also analyze the role that additional media content plays in this context. I will 
argue that every data and metadata standard should comprise four different types of 
standards: a content, a concept, a nomenclatural, and a format standard, each of which 
plays an important role in our daily communication. I will also discuss the role of data 
bases and their use of formalized vocabularies (i.e., ontologies) in current activities for 
data standardization in biology.  
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Morph·D·Base (www.morphdbase.de) is an online database for storing morphological 
metadata and graphical material according to modern standards using controlled 
vocabularies like DarwinCore. Data referring to individual Specimens can be entered, 
specifying their sex, sampling data, museum collection information, preparation 
methods, etc. Each specimen entry is linked to a Morph·D·Base taxonomy and 
nomenclature that is based on ITIS (http://www.itis.usda.gov). It is possible to add new 
Taxa and submit them to ITIS. Furthermore, Media files (bitmap, z-stacks, vector 
graphics, audio, and movie files) can be upload, classified into general categories (e.g. 
cLSM, diagram, drawing), their content annotated (e.g. which part of which specimen is 
shown, viewing angle), and the resolution that will be publicly available specified 
(original, 1024×768, 800×600, 640×480). A Literature module allows uploading 
personal literature database files (RIS & BibTex formats) for referencing information in 
the abovementioned entries to their corresponding literature sources. All data entries of 
a user can either be released to the general public or they remain editable. Users can 
share their editable entries by assigning 'read only' or 'edit' rights to defined groups of 
users and thus share content with collaborators before publication. Currently we are 
developing a Matrix Editor module. It allows collaboratively generating phylogenetic 
character matrices, in which each cell can be linked to relevant specimen, media, and 
literature entries in Morph·D·Base. It will enable the use of terms and concepts from 
anatomy ontologies (e.g. OBO, www.obofoundry.org), resulting in marked-up character 
and character state definitions/codes, which will significantly increase overall semantic 
transparency of matrices as well as comparability between them. The combination of 
the different modules of Morph·D·Base will increase overall transparency and 
reproducibility of data production, thereby mediating between data representation and 
all kinds of analyzes that involve morphological data.  
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The application of methods like X-ray tomography (µCT, SRµCT), laser-scanning 
microscopy (cLSM), digitalisation of serial sections, etc. for studying the morphology of 
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organisms has been rapidly extending during recent years. Common to all these 
methods is the production of large amounts of three-dimensional data. So far no central 
repository is available that can accommodate these large amounts of data. 
Morph·D·Base (www.morphdbase.de), however, the central data repository of DFG SPP 
1174, already allows for storing, browsing and annotating smaller 3D-datasets. 
Morph·D·Base is located at the Museum Koenig Bonn, providing its long-term 
operation. It already serves as a communication platform for researchers. The published 
contents are freely accessible via the internet, whereas entering data requires a 
registration with the database system. Access to the original data is under the control of 
the person who submitted them to the repository. We developed a concept to extend 
and modify Morph·D·Base to accommodate larger 3D-datasets and optimize it for 
storing the metadata associated with volume data of biological objects as well as the 
original, raw 3D-datasets. A standard for metadata describing three-dimensional 
datasets of organisms will be continuously modified and developed in direct feedback 
with the users of the database. The talk will provide an overview of the current state of 
development of this project. 
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Taxonomic research on one hand offers exciting insights into evolutions, is a basis for 
biodiversity conservation and sustainable development, and applies most modern 
technologies including molecular and digital ones. On the other hand, taxonomists are 
“dying out”, job perspectives are missing and information about many taxa is 
incomplete.  
Here, a study is presented which gives an overview about areas of taxonomic research 
in Germany, about taxonomic methods including collecting and long term storage, 
taxonomic research infrastructure including funding (gaps), and social structure of 
taxonomists, also in comparison to other selected countries. An outlook suggests 
strategies to close the gap between taxonomic research requirements and actual 
possibilities.  
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In the recent decade, our view on the sub-cellular organization of bacterial cells has 
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been revolutionized by the application of modern cell biology methods. Cytoskeletal 
elements that are precisely targeted to specific cellular locations and that assemble into 
dynamic, filamentous structures have been discovered. Moreover, most bacterial 
species have homologous proteins of eukaryotic actin and tubulin, which, like in 
eukaryotes, are required for cell shape maintenance, cell division, DNA movement or 
alignment of organelles. Additional cytoskeletal elements are present in bacteria with 
more complex cell shape.  
Bacteria come in a variety of different cell shapes. Some bacteria have a complex cell 
cycle involving asymmetric cell division or differentiation into swarmer cells or spores. 
The cell wall peptidoglycan (PG) forms a continuous layer around the cytoplasmic 
membrane and is the key structure required to maintain cell shape and to prevent lysis 
due to the cell's internal pressure. During growth and cell division the PG is enlarged by 
multi-protein complexes containing PG synthesizing and degrading enzymes which are 
positioned and controlled from inside the cell by the cytoskeletal elements. In Gram-
negative bacteria like Escherichia coli PG growth is also controlled from the outside by 
newly discovered outer membrane proteins, a mechanism that presumably regulates 
the PG surface density. I will also present recent data about how curved and helical cell 
shapes are achieved in bacteria. Generation of comma-like shape involves the 
mechanical force generated by a cytoskeletal filament assembled on one side of the 
cell. The helical cell shape is generated by coordinated hydrolysis of peptidoglycan 
enabling helical cell curvature and twist. These examples show that bacteria have a 
complex molecular network of cell wall and cytoskeletal proteins and their regulators 
that coordinate growth and cell division and maintain the specific cell shape.  
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In Cyperaceae, two subfamilies are recognised, Cyperoideae and Mapanioideae. The 
nature of the reproduction units in Mapanioideae is still unclear. In contrast, it is 
commonly agreed that in Cyperoideae, the reproductive units are flowers organised in 
spikelets. However, unresolved homology questions about spikelets remain, particularly 
in taxa with distichously organised spikelets and in Cariceae, a tribe with complex 
compound inflorescences comprising male (co)florescences and deciduous female 
single flowered lateral spikelets.  
Using SEM and LM in a wide range of cyperoid taxa, the ontogeny of spikelets was 
investigated. As a result, a general, monopodial spikelet model is discussed and applied 
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upon some controversial species. Concaulescence of flower primordia and 
epicaulescence (a newly defined metatopic displacement) of glumes explain some 
apparently deriving spikelet morphologies. Moreover, the existence of an ontogenetic 
switch determining the development of a primordium into flower or lateral axis is 
postulated.  
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Although widely explored through different approaches phylogeny of the genus 
Apodemus is still promising field of research with many open questions. When any 
single approach is used the answers are not enough detrimental. Many intriguing things 
could be learned from population studies when chromosomal records are joined 
together with molecular and morphological data. Use of landmark-based geometric 
morphometrics and analyses of different molecular markers (ISSR, microsatellites, AP-
PCR markers, etc) moved forward the understanding of species relatedness but also 
produced some new controversies. Agreement and disagreement of this approaches is 
challenging some of data previously accepted as definitive statements. Chromosomal 
data, especially when they are done at the level of populations, may contribute in 
resolving ambiguous results. Furthermore, they can explain certain morphological 
changes produced by the presence of supernumerary, or B chromosomes, whose 
occurrence features six species of the genus Apodemus.  
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Several members of the seaslug group Sacoglossa are known to perform 
photosynthesis for many weeks up to months. This ability is aquired by sequestration of 
intact chloroplasts from their preferred food, usually ulvophycean algae, and their 
maintenance for long periods of time within the digestive tract. Taking in consideration 
the mechanisms that are needed in plants for upholding photosynthesis even for few 
hours or days, and the highly reduced genomic equipment in algal chloroplasts, it is 
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generally assumed that a lateral gene transfer must have occurred from the algal 
nuclear genome into the slug’s genome. Recent publications indicate evidence for this 
LGT in Elysia chlorotica, a species preying on the heterokontophyte Vaucheria. We 
investigated two other long term retention seaslugs, Plakobranchus ocellatus and Elysia 
timida, by using a different approach, the application of deep-sequencing methods. 
Results will be presented here.  
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The Neotropical genus Fosterella (Pitcairnioideae, Bromeliaceae) currently includes 31 
species. The genus has its main distribution centre in the Bolivian Andes. In our ongoing 
project we combine molecular and biogeographical studies to get insights into the 
phylogeny of Fosterella, its origin, expansion and the formation of endemic species. 
A well resolved multilocus phylogeny of Fosterella based on six chloroplast DNA regions 
(matK, rps16 intron, atpB-rbcL, psbB-psbH, rpl32-trnL, rps16-trnK) demonstrates the 
monophyly of the genus and its division into six evolutionary lineages. Application of a 
molecular clock suggests an origin of the genus in the mid Miocene about 10 mya, 
coinciding with the onset of the main Andean uplift. 
AFLPs are currently applied to increase the phylogenetic and phylogeographic 
resolution and to study speciation processes within the subgroups defined by the 
chloroplast data. Here we present our AFLP results for the well-defined "penduliflora-
group" that comprises the morphological diverse and widespread species F. penduliflora 
and the narrow endemic F. gracilis, both occurring in Bolivia.  
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Phylogenetic relationships in the order Ericales have been greatly resolved during the 
past years. Questions remain, however, about the monophyly and intrageneric 
relationships of several genera, such as the mainly Southern Hemisphere genus 
Samolus. Traditionally, Samolus has been considered as part of the mainly Northern 
Hemisphere Primulaceae but recent molecular phylogenetic studies have demonstrated 
a close relationship between Samolus and the Southern Hemisphere family 
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Theophrastaceae, fitting well with geographic distribution of these taxa. Although the 
systematic position of Samolus has been clarified, intrageneric phylogenetic 
relationships have not been investigated, hence hindering our understanding of the 
origin and diversification of Samolus in the Southern Hemisphere as well as leaving us 
with questions regarding the cosmopolitan distribution of Samolus valerandi. 
According to our molecular phylogenetic results, a North American clade is sister to 
another large clade including both Northern and Southern Hemisphere species. This 
latter clade is further composed of 1: a southern group with all species from Australia 
and Africa, as well as S. repens ssp. procumbens from New Zealand, Australia, New 
Caledonia, the Pacific, and Southern South America; and 2: a group including the only 
cosmopolitan species S. valerandi and allies, as well as two South American species, 
one putatively of hybrid origin. Relationships within this latter group are not completely 
clear, as plastid and nuclear genes have indicated different evolutionary histories.  
We here present new molecular phylogenetic results for Samolus and discuss how 
vegetative and floral characters correlate to the molecular phylogeny.  
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Poneromorph ants of Grube Messel, Germany: 
High biodiversity in the Eocene 
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Ants (Hymenoptera, Formicidae) are the most successful group of social insects, but 
the course of evolution of their biodiversity during the Cenozoic is still unclear. The 
previously unstudied poneromorph ant taphocoenosis of the fossil site Grube Messel, 
Germany, 47 Ma, was analysed and the observed diversity from Messel was compared 
with the ant diversity and composition found in other Cenozoic taphocoenoses.  
In Messel, three poneromorph subfamilies, and many new species in several new 
genera could be detected. Only one extant genus, Pachycondyla, seems to be present. 
Altogether, the diversity of poneromorph ants from Messel is unexpectedly high. This 
high biodiversity is very conspicuous in comparison with the middle to late Eocene 
European ambers. In the ambers, a significant lower portion of species could be 
assigned to poneromorph ants, and even compared in absolute numbers, fewer 
poneromorph species are known from European ambers than from Messel. A possible 
gradual decline of the diversity of poneromorphs from the Eocene to the Miocene 
seems to be detectable worldwide. These insights are discussed in the context of the 
morphology and ecology of Poneromorpha and Formicomorpha. The proportion of ant 
castes in amber seems to indicate that already during the Eocene, poneromorphs 
inhabited preferably litter and soil, whereas formicomorphs preferred the arboreal realm. 
The “ponerine paradox” of having only a primitive social organization, yet being an old 
phylogenetic line with global distribution is discussed with emphasis on the 
paleontological data basis, but still remains unsolved. The evolutionary history of 
Myrmicinae is discussed. With the new available paleontological data, the timing and 
the dynamics of predominance of different subgroups of the ants can be traced more 
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precisely than before.  
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Recent patterns of genetic biodiversity and species distribution are mainly shaped by 
the impacts of the Last Glacial Maximum (LGM). Although general statements of e. g. 
routes of postglacial recolonization and the location of refugial areas can be made, the 
individuality of species response to the changing climatic conditions is still 
underestimated.  
Here we present in a comparative phylogeographical approach the response of two 
(micro-)sympatric microsnails of the taxon Carychiidae (Carychium minimum & C. 
tridentatum). Our dataset consists of more than 500 individuals from 50 locations all 
over Europe. We have analyzed individual COI-sequences (approx. 600 bp length) to 
perform analyses of molecular variation (AMOVA). Besides the population genetics (f-
statistics, neutrality tests, haplotype networks), we modeled species-specific climatic 
niches using MaxEnt to further test the molecular results obtained.  
Carychium minimum shows a population structure of five genetically clearly separated 
Phylogenetic Units which are also geographically isolated indicating potential refugia on 
the Iberian Peninsula, Italy, the Balkan and northwards the Alps. Carychium tridentatum 
does not show such a profound population structure with only a few haplotypes 
occurring all over Europe, which suggests a more or less connected refugial habitat with 
potential cryptic refugia.  
Despite having a similar climatic niche and a sympatric distribution, our results highlight 
the individuality of species behavior and genetic response to changing climatic 
conditions even for a pair of closely related taxa.  
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Urtica, the nettle, is a subcosmopolitan genus of some 70 species. Its taxonomy is 
extremely complex and in the Eurasian taxon U. dioica alone over 100 infraspecific taxa 
have been proposed. Classification is particularly difficult due to the virtual absence of 
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obvious and stable morphological characters: The wind-pollinated genus has extremely 
simple unisexual flowers, and its dry nuts enclosed in the perianth at maturity have few 
obvious distinguishing features. Fruit dispersal is mostly epi- and endozoochorous, with 
the mature nutlets either released from the perianth and mucilaginous, or enclosed in 
the perianth. The present study investigates the evolution of the genus and with a focus 
on the islands endemics based on a combined marker analysis (nuclear & cpDNA) and 
experiments on fruit dispersal mechanisms. A highly resolved and well-supported 
phylogeny is retrieved. The Mediterranean and Macaronesian endemics are resolved on 
three different clades: A western Eurasian clade, an Afro-Mediterranean clade and a 
Mediterranean-Macaronesian-American clade. Some Island endemics are 
morphologically quite close to their mainland relatives, namely U. rupestris (Sicily) and 
U. dioica subsp. cypria (Cyprus). Conversely, U. bianorii and U. atrovirens from the 
western Mediterranean (Sardinia, Corsica, Mallorca, Menorca) have evolved a novel 
fruit type that is evidently adapted to dispersal by sea (salt-water resistant, buoyant with 
nutlets firmly enclosed in spongiose tepals). The two different endemic lineages of 
Macaronesia both have evolved highly mucilaginous nutlets (significantly more so than 
mainland taxa) and have likely adapted to bird dispersal. All three Macaronesian taxa 
are multiple-island endemics and have apparently successfully dispersed between 
islands. Fruit functional morphology, otherwise quite conserved in the genus, appears to 
have evolved novel characters in island situations. We hypothesize that the superficial 
similiarity of taxa in Urtica may be hiding some highly adaptive characters partly 
explaining the worldwide success of the genus. 
  
Keywords: bird dispersal, myxospermy, water dispersal, Macaronesia  
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The past years have seen an increasing interest in biodiversity and ecology of the 
Sebacinales, an only recently described order in the Basidiomycota. Morphologically, 
these fungi are quite inconspicuous, with many if not most of the species completely 
lacking macroscopically visible basidiomes, which is the reason that they have widely 
been overlooked in the past. Using rDNA amplification with specific primers, sequencing 
and ultrastructural analysis, it has meanwhile been shown that Sebacinales are involved 
in a wide range of mutualistic associations between plant roots and fungi (mycorrhiza); 
no other fungal group shows a higher diversity of mycorrhizal types. Cryptic biodiversity 
in this group is high, and molecular taxonomic concepts will have to be applied to 
establish a resolved systematic framework for this group in the future. 
Experimental studies mostly using the model strain Piriformospora indica have 
demonstrated that sebacinalean associates may increase growth, yield, and 
systemically induce resistance of their plant hosts against abiotic stress and fungal 
pathogens. Since many Sebacinales, in contrast to the vast majority of other 
mycorrhizal fungi, can be grown and propagated in axenic culture, these fungi are ideal 
model organisms for studying beneficial plant-fungus interactions and have a promising 
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perspective for application in sustainable horticulture and crop production. 
Very recently it has been shown that Sebacinales are worldwide distributed endophytes 
of plant roots in land ecosystems. There is evidence from ongoing studies that 
Sebacinales species are not uniformly distributed over sites and plant hosts. 
Sebacinales may thus play an important role in shaping plant communities. 
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NaviKey (http://www.navikey.net) is an open source tool for querying descriptive data 
and establishing easily usable interactive matrix-based multi-access identification keys. 
The software is programmed in Java, therefore platform-independent and to be used 
either as an applet, as stand-alone application, or as a module or plug-in in the 
database rich client Diversity Navigator (http://www.diversitynavigator.net). NaviKey 
gives access to content data stored in DELTA format (http://delta-
intkey.com/www/standard.htm) or in any SQL database which follow the 
DiversityDescriptions (http://www.diversityworkbench.net/Portal/DiversityDescriptions) 
information model.  
More than 20 internet sites in Europe, Asia and North America run NaviKey applets for 
presenting zoological, mycological and botanical descriptive data for identification 
purposes.  
LIAS (with LIAS light: http://liaslight.lias.net/) is a multi-authored information 
system for lichen diversity. Being a ‘Global Species Database’, this system provides 
descriptive data of lichens via the NaviKey applet. Based on this data set, the 
capabilities of the application are illustrated exemplarily. LIAS light is part of an online 
environment with integrated data flow and currently includes data of more than one third 
of the 20,000 known lichen taxa with an increasingly growing number. 
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The Diversity Workbench – a virtual biodiversity research environment 
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The modularized Diversity Workbench represents a virtual research environment for 
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multiple scientific purposes with regard to management and analysis of biological data. 
The framework is appropriate to store different kinds of biodiversity data and facilitates 
the processing of ecological, observational, collection and taxonomic data. It is capable 
and flexible enough to be applied as data storage unit for institutional data repositories.  
The database framework Diversity Workbench consists of interacting database 
components. Clients of every component of the Workbench are used as stand-alone 
applications and provide supporting functions to clients of corresponding components. 
This results in a high flexibility with regard to the conceptual design, enabling 
sophisticated user administration and a rapid setup of project-specific and user-adapted 
entry forms. Further, it facilitates the dynamic integration of web services and external 
data resources.  
Functions for field data gathering are provided by the component DiversityMobile, 
designed for monitoring ecological and biological data, using mobile devices. The 
information model of DiversityMobile is fully compatible with that of DiversityCollection, 
the database component for the storage of collection and observational data. 
DiversityCollection provides the option to export data to GBIF via the BioCase-Wrapper 
by using the TDWG standard schema ABCD. 
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Phylum Tardigrada consists of ~1000 species and these microscopic metazoans are 
closely related to Arthropoda, placed together in the group of moulting animals 
(Ecdysozoa). The phylum is divided into two classes: Heterotardigrada and 
Eutardigada. The third class Mesotardigrada is considered a nomen dubium. The 
Macrobiotidae family is one of the largest within the Tardigrada with 254 described 
species distributed all over the world inhabiting terrestrial and limno-terrestrial 
ecosystems. Most of the Macrobiotidae species are capable of anhydrobiosis in order to 
survive dry periods. In recent years many new species of this family have been 
described of which some have been combined into the groups because of their low 
morphological diversity e.g. hufelandi, harmsworthi or tenuis. The availability of only few 
morphological characters complicates the proper identification of these species. As a 
consequence, phylogenetic analysis based only on morphological characters is difficult 
and interspecies relationships remain mostly unresolved. We aim to establish a reliable 
method for species determination and to resolve the phylogenetic relationships within 
the family Macrobiotidae. In our project we combined morphological and molecular 
approaches in order to get deeper insight into the interspecies phylogenetic 
relationships. We consider the significance and variability of current morphological 
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characters (e.g. claws and buccal apparatus) as well as molecular data. We analyse the 
sequences of two universal molecular markers: the second internal transcribed spacer 
(ITS2) and cytochrome c oxidase I (COI). Furthermore we explore the application of 
matrix-assisted laser-desorption/ionization time-of-flight mass spectrometry (MALDI-
TOF MS) as a novel method for tardigrade species identification.  
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Two mechanisms can be detected in evolution leading to differentiating ontogenic 
patterns and adult morphology: Heterochrony, changes in the timing of developmental 
characters; and heterotopy, displacements of homologous structures in development.  
Firstly, the organogenesis of different tetrapod taxa was compared. Therefore, a 
standard system to study vertebrate embryos was developed based on clear anatomical 
definitions of developmental characters. The study includes recommendations on how 
to use such characters within a phylogenetic framework. In total, 104 organogenic 
characters were compared among embryos of 23 tetrapod species, including 15 turtles. 
Using the Parsimov algorithm, we were able to detect heterochronic shifts that 
autapomorphically support particular nodes in alternative topologies. The embryological 
data and the analyses performed best support a sistergroup position of Testudines to all 
remaining living sauropsids. The heterochronic shifts detected could be correlated to 
differentiating feeding or locomotion behaviours in early life history of mammals and 
reptiles; however, their value for phylogenetic studies is critically discussed.  
In the studies mentioned above, I recognised several heterochronic shifts to include 
head related characters. Uncertainties about the phylogenetic position of turtles within 
amniotes are mainly based on the arrangements of cranial anatomy; and studies on 
organogenesis did not result in a definitive solution. Hence, in the following, heterotopic 
aspects in the cranium associated musculature of turtles were comparatively studied. 
A clear definition of muscular structures in general and a review on all studies dealing 
with cranial musculature in turtles are presented. The homologies of 88 muscular units 
are discussed. I focussed on the evolution of jaw musculature within Testudines and 
performed phylogenetic analyses having several alternative topologies as phylogenetic 
frameworks. The hardly comparable jaw muscle anatomy within Sauropsida does not 
suggest a solution for the position of turtles; hence, a non-homologous arrangement of 
jaw musculature in the major tetrapod taxa and a position of turtles outside of Sauria are 
proposed. The value of soft tissue characters for phylogenetic reconstructions is 
discussed and a system for muscle development and evolution is proposed that most 
adequately reflects the plastic behaviour of this structure in time and space. 
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The herbarium of the Institute of Botany, University of Natural Resources and Life 
Sciences (BOKU), Vienna, Austria (WHB) is used to investigate the change of plant 
species diversity in Vienna. It was founded in 1873 and it includes some 51,000 
specimen of higher plants which are now managed with a database (MS-access). The 
majority of the specimen is from the former Austrian-Hungarian Monarchy including 
4684 specimen from Vienna (9.2%). The specimens date back to 1828. In this 
investigation, they were classified into five age classes according to the urban 
development. The vast majority is from 1871 to 1920 (1180 specimen, age class II), a 
time period in which the city started to grow rapidly from 726,000 inhabitants in 1880 to 
2,031,000 in 1910. Many of these historical specimens are from undeveloped locations 
within the urban area or from outskirts of the former smaller city, which are now built up 
and do not exist anymore. 
By comparing the records of our herbarium with the historical flora of Vienna by 
Neilreich (1848 and further supplements) and the present flora of Vienna with its 
information on the current endangerment of species, the loss, decrease and 
appearance of new species can be documented. For example, 38% of the specimen 
(21.5 % of the species, respectively) collected from 1828 to 1870 (age class I) are now 
Red List species. These changes in diversity and distribution patterns are brought into 
correlation with changes in land use and open habitats.  
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Next generation sequencing (NGS) technologies have revolutionized genome research 
which is reflected in the rapidly increasing number of completely or partially sequenced 
animal and plant genomes during the past few years. Reconstructing organellar 
genomes has been facilitated by the rapid advance and common availability of NGS. 
Suitability and applicability of large-scale organelle genome sequencing from whole 
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genomic DNA are, however, still poorly studied, especially for large and unpredictable 
plant mitochondrial genomes or exceptional and aberrant plastid genomes. The 
successful assembly of those genome portions depends on several unknown 
parameters, such as genome size, ratio and size of organellar to total genomic DNA, 
complexity and abundance of repetitive elements. Despite the marginal but valuable 
insight into all genomes, this strategy runs the risk of fallacious assembly due to 
incorrectly assigned fragments originating from plastid DNA inserted into the nuclear or 
mitochondrial genome.  
The presented work explores the impact of different assembly strategies for organellar 
genome reconstruction from total genomic DNA by in silico analysis of pyrosequencing 
in various plant specimens. Minimum requirements in terms of sequencing efforts are 
evaluated and analyzed with respect to adequate genome coverage, read depth 
distribution, assembly chimeras and overall performance. 
Our simulation analyses show that 20X coverage of the plastome fraction is already 
reached by running ~¼ of a 454 PicoTitre Plate for plants with small genomes (<500 
Mbp). However, low-complexity regions introduce multiple assembly breaks at low read 
numbers using a de novo assembly strategy and require manual refinement. Genome 
size increase can severely hamper complete plastome assembly from low read 
numbers - especially if it is paired with a drastically lowered cpDNA-ratio as in non-
photosynthetic plants.  
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Sex chromosome meiotic drive is a form of genomic conflict in which one of the two sex 
chromosomes passes disproportionately often into sperm produced by carrier males. 
Such selfish genetic behavior should result in an arms race between genes on the sex 
chromosomes for either driving or suppressing transmission bias.  One prediction of this 
process is that interbreeding between historically isolated populations would be 
expected to uncover cryptic drive because coevolved suppressing factors are expected 
to be absent.  Furthermore, to the extent that sex chromosome drive affects 
spermatogenesis, male hybrid sterility may occur and, therefore, create reproductive 
isolation. In this talk we describe studies on Teleopsis dalmanni, a stalk-eyed fly found 
in Southeast Asia, which test these predictions. This species is ideal for this work 
because sex chromosome drive is known to occur in multiple populations and 
interbreeding between genetically isolated populations often results in sterile male 
hybrids. Testing of progeny created by mating hybrid females to males from three 
different closely related populations reveals that sterility segregates in simple ratios and 
that cryptic drive is common and can produce either extremely female-biased or male-
biased sex ratios.  By genotyping over 650 backcross progeny at 30 microsatellite loci 
we find that male fertility requires intact, i.e. nonrecombined, X chromosomes.  
Furthermore, sterile males produce sperm that differ in size from fertile males in a 
pattern consistent with sperm length compatibility being required for fertility.  QTL 
mapping reveals the presence of autosomal suppressors for X and Y drive. In addition, 
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comparison of transcript abundance in testes of drive and nondrive males reveals 
differences in the expression of X-linked genes. These results indicate that the X 
chromosome of stalk-eyed flies provides a dynamic environment for genes involved in 
reproductive traits and, therefore, an important contributor of genetic incompatibilities 
between populations.  
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Characters are compatible if there exists some tree on which the characters could have 
evolved with no homoplasy.  Compatibility methods are based on simple logical tests 
that provide information on the extent and distribution of conflict among a set of 
characters that can be used in a variety of ways to assess data quality. I will introduce 
the basic ideas underpinning compatibility methods and illustrate the application of 
compatibility-based randomisation tests and other techniques to some long-standing 
controversies in phylogenetics, the phylogenetic position of turtles as assessed by 
morphological data and the relationships of myriapods based on molecular data.  No 
method is perfect and thus I advocate pluralism in the methodology of phylogenetic 
inference. Although there was much early work on compatibility, including the 
establishment of firm mathematical foundations, the methods have not been much used 
in the last two decades.  I will try to convince you that compatibility methods have the 
potentially to play a useful part in helping us understand our data and what we might 
reasonably infer from it.  
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The Antarctic continental biotopes are dominated by microbial organisms. 
Cyanobacteria produce conspicuous benthic microbial mats in lakes, from the coastal 
regions to the mountains inland (till 84°S). However, little is known about Antarctic 
cyanobacterial biodiversity in comparison with other regions of the world. 
The BelSPO project AMBIO aims to test whether (i) microbial communities are 



391 
 

structured by the same factors as those shaping communities of macroorganisms, and 
(ii) endemism among microbes (bacteria, algae, cyanobacteria) does exist. 
We have analyzed the cyanobacterial biodiversity in a variety of aquatic habitats from 
the three biogeographical regions (Continental, Maritime Antarctica and the Sub-
Antarctic) and determined the ‘baseline’ data needed to understand the contribution of 
various processes that are responsible for the distribution patterns. 
We use cyanobacterial specific primers to amplify a region of the 16S rRNA gene. The 
genetic fingerprint of the communities in the environmental samples is observed by 
denaturating gradient gel electrophoresis (DGGE). The obtained bands are sequenced 
and those that share more than 97.5% of similarity are grouped into operational 
taxonomic units (OTU). The geographical distribution of the OTUs is examined by 
comparison with the sequences present in GenBank. 
Twenty-six OTUs were observed in 51 samples. Two appear potentially endemic to 
Antarctica and others are cosmopolitan. It is interesting to note that 42% of the OTUs 
seem restricted to polar or alpine cold environments. 
We also perform a numerical analysis of the obtained band patterns. By using 
multivariate analysis, we will assess the role of the ecological and geographical factors 
in shaping the distribution of cyanobacterial taxa.  
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Since 2005, the BCCM (Belgian Co-ordinated Collections of Microorganisms) has 
suppported the elaboration of a collection of polar cyanobacteria (ULC) and the 
construction of an Assurance Quality system.  
It includes 125 unicyanobacterial strains coming from different Antarctic (South Victoria 
Land, East Antarctica, Transantarctic Mountains...) and Arctic regions (North Canada, 
Alaska,...), as well as different biotopes (microbial mats, ice shelves, hypolithic and 
endolithic habitats, ...). The three main orders of cyanobacteria (Chroococcales, 
Oscillatoriales, Nostocales) are represented. 
Taxonomic characterisations include the sequencing of the 16S rRNA gene and the 
spacer between the 16S and 23S (ITS), as well as genomic fingerprints obtained with 
variants of the HIP repeats (Smith et al., Microbiol. 1998 ), and the RFLP of rpoC1 and 
recA gene fragments.  
Several Antarctic strains were already screened for bioactivity against pathogenic 
bacteria and fungi (Taton et al. J. Phycol, 2006; Biondi et al. J. Appl. Microbiol, 2008). 
About 120 chemically diverse extracts were generated from 48 strains and  screened by 
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antimicrobial assays and cytotoxicity tests. Besides the high percentage of cytotoxic 
activities, they showed a widely distributed activity versus Gram positives, and few but 
very interesting activities against fungal pathogens. 17 strains were bioactive against 
the Gram-positive Staphylococcus aureus, or the fungi Aspergillus fumigatus and 
Cryptococcus neoformans and 25 were cytotoxic against HeLa cells. The bioactivities 
were not in accordance with the phylogenetic relationships, but rather strain-specific. 
These data confirm the renewed interested for biotechnological exploitation of 
cyanobacteria. 
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Karyotype structures revealed by in situ hybridization with ribosomal and satellite DNAs 
and fluorochrome staining of AT- or GC-rich regions are reported for 23 diploid to 
tetraploid taxa of Aveneae genera Arrhenatherum, Avena, Avenula, Helictotrichon, 
Homalotrichon and Tricholemma. Chromosomal features are compared with a 
molecular phylogeny generated on nuclear ribosomal (ITS, 5S) and chloroplast (matK) 
DNA sequences. Ancestral chromosomal character states are: (1) two satellite 
chromosomes per set of x = 7, (2) 5S rDNA localized in non-satellite chromosomes, (3) 
large chromosomes with (4) rather equal lengths of their respective chromosome arms, 
(5) sets with strong variance of chromosome lengths, (6) absence or small amounts of 
heterochromatin, and (7) absence or no detectable amplification of the satellite DNAs 
tested. Overall, most karyotype characteristics are species-specific, but common 
patterns were found for the species of the two large genera Helictotrichon and Avenula 
(formerly subgenera of the genus Helictotrichon). Helictotrichon thorii (formerly 
Pseudarrhenatherum), though nested in the molecular phylogeny within genus 
Helictotrichon, deviates strongly in karyotype characters such as Arrhenatherum as 
sister of Avena. The karyotype of Tricholemma jahandiezii, sister to the clade of 
Helictotrichon, Avena and Arrhenatherum strongly resembles that of Avena 
macrostachya. Karyotype features suggest perennial Avena macrostachya and 
Tricholemma jahandiezii close to the C-genome species of annual Avena, whereas the 
Avena A-genome resembles that of Arrhenatherum.  
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The demand for highly quantitative and qualitative data in modern evolutionary 
morphological research provides an impetus for the improvement of morphological 
methods. New technologies such as micro computer tomography have the potential to 
meet this need without a loss of quality. Classical methods such as serial semi-thin 
sectioning and corrosion casting also meet this demand, especially if combined with 
computer aided three-dimensional reconstructions and/or micro computer tomography 
to elevate  structural analysis to an exact scientific method. Here I will exemplify this in a 
study on the circulatory system in crustaceans.  
The vascular systems are relatively heterogeneous between crustacean groups. They 
range from an elongated tubular heart (mostly) combined with an elaborate arterial 
system, to systems consisting only of a shortened heart with few arterial structures.  
The integration of such structural analyses into a phylogenetic context, i.e. character 
conzeptualization, also calls for accuracy, however. Different circulatory organ 
characters are therefore discussed with reference to different character concepts and 
traced along phylogenetic hypotheses. 
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A publicly available collection of 5,659 expressed sequence tags (ESTs) from pineapple 
(Ananas comosus (L.) Merr., Bromeliaceae) was screened for the presence of simple 
sequence repeats (EST-SSRs) with motif lengths ranging from one to six bp. Assuming 
a lower threshold of 14 to 18 nucleotides to define a microsatellite, 15% of the 3,389 
unigenes proved to contain at least one SSR, corresponding to an average density of 
one SSR every 4.3 kb of EST sequences. Trinucleotide repeats were most abundant 
(39.1% of all SSRs), followed by dinucleotide (35.9%) and mononucleotide (17.5%) 
repeats. 
Repeat-flanking PCR primer pairs were designed for 49 EST-SSR loci. Of these, 36 
generated distinct PCR products of the expected size not only in Ananas comosus, but 
also in five other Ananas species and one species of Pseudananas. As evidenced on 
agarose gels, a high percentage of markers was also cross-transferable to other genera 
of the same subfamily (Bromelioideae) as well as to other subfamilies of the 
Bromeliaceae. Nineteen most promising primer pairs were used to genotype 74 
bromeliad species from 29 genera on high-resolution gels on an automated sequencer. 
Microsatellite-typical banding patterns with one or two alleles and a considerable extent 
of interspecific polymorphism were detected with most of the markers. All 19 loci were 
polymorphic among eleven Ananas comosus accessions, and nine were polymorphic 
among nine accessions of the heterologous species Deuterocohnia brevifolia (subfamily 
Pitcairnioideae). First sequencing results show that the original pineapple EST-SSR 
motif is often conserved across species and genera. The potential of EST-SSRs to 
differentiate between closely related species in highly speciose genera of the 
Bromeliaceae is discussed.  
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Jurinea cyanoides (Asteraceae) is one of the plant species protected at the European 
scale within the NATURA 2000 framework. Given the high protection status in Europe, it 
is surprising that we still have very little knowledge on taxonomical status of this 
species. Small and isolated population of this perennial plant can be found in Germany 
and Czech Republic, while continuous distribution of this species is in the steppes of 
central Eurasia (Belorussia, Ukraine, Caucasus and western Siberia). The populations 
in central Europe have 2n = 2x = 32, while the populations in Ukraine have 2n = 2x = 
30. This discrepancy, together with high diversity of the genus Jurinea in central Eurasia 
suggests, that the central European J. cyanoides populations may not correspond to J. 
cyanoides from central Eurasia.  
Potential source populations from Ukraine and isolated populations from Germany and 
Czech Republic were sampled within the study. Chloroplast and nuclear DNA sequence 
data were used to obtain information about the relationships between J. cyanoides from 
different parts of the distribution range. Closely related species Jurinea granitica, J. 
longifolia and J. salicifolia occurring in Ukraine were also included in the study. We will 
present preliminary results of this comparison. Currently we are attempting to obtain 
additional samples from Jurinea species from other regions to be able to reliably identify 
the closest ancestors of the central European J. cyanoides.     
 
Keywords: phylogeography, genetic diversity, cpDNA, Jurinea cyanoides  

 
 

Poster II-18 
 

The Genomic Encyclopedia of the Bacteria and Archaea (GEBA) Project 
 
Wu, D.; Hugenholtz, P.; Mavromatis, K.; Pukall, R.; Dalin, E.; Ivanova, N.N.; Kunin, V.; 
Goodwin, L.; Wu, M.; Tindall, B.J.; Hooper, S.D.; Pati, A.; Lykidis, A.; Spring, S.; 
Anderson, I.J.; D’haeseleer, P.; Zemla, A.; Singer, M.; Lapidus, A.; Nolan, M.; Copeland, 
A.; Han, C.; Chen, F.; Cheng, J.-F.; Lucas, S.; Kerfeld, C.; Lang, E.; Gronow, S.; Chain, 
P.; Bruce, D.; Rubin, E.M.; Kyrpides, N. C.; Klenk H.-P. & Eisen, J.A 
 
bti@dsmz.de 
 
The sequencing of complete genomes from Bacteria and Archaea has revolutionized 
our understanding of the many roles played by prokaryotes. There are now over 1,200 
completed genomes available from members of the Bacteria and Archaea, with a further 
5,500 ongoing. Initially the strains selected for genome sequencing were chosen on the 
basis of their physiology. Consequently there was a highly biased distribution, which 
limited their usefulness in the wider context of bacterial and archaeal diversity. In order 
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to investigate the value of adding further microbial genomes for sequencing based on 
their evolutionary relationships, a number of genomes from culturable species of 
Bacteria and Archaea were selected for sequencing and further analysis. The strains 
were chosen so that there was maximum coverage of the available diversity – 
employing a policy of filling in the gaps. When the results of this work were compared 
with the data set available at the beginning of the project it was evident that the strategy 
had clear advantages. In particular, areas such as the recognition of new families of 
proteins, or biological properties as well improved prediction of functions for known 
genes in other strains. Furthermore this work allowed improved insights into the 
reconstruction of the phylogenetic history of all the strains in the data set. The test 
phase of the ‘Genomic Encyclopedia of Bacteria and Archaea’ project has shown that 
this strategy of employing a systematic rather than an random approach to the selection 
of strains in ongoing and future projects will have a significant effect on the knowledge 
gained, not only from existing data sets, but also from the rapidly growing amount of 
genomic data from both single strain as well as metagenomic data. 
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Metagenomics, the study of community genomes, allows the cultivation-independent 
access to the diversity and functional information of microbial communities in their 
natural habitat. Hundreds of metagenomic studies have been published to date, 
opening a new era of microbial ecology. One of the largest and geographically most 
comprehensive of these studies is the Global Ocean Sampling (GOS) Expedition [1]. 
This publicly available dataset includes samples from the Atlantic, Pacific and Indian 
Oceans.  
In our study of the GOS metagenome we investigated the ecological structuring of 
cultured and uncultured bacterial and archaeal taxa/clades from a range of ranks in 
terms of environmental conditions and/or habitats. The taxa descriptions of 16S 
ribosomal RNA fragments from the GOS metagenome reads used in this study were 
based on manually curated SILVA database [2], and assigned based on group 
membership to a phylogenetic guide tree. We explored the community structures of 
different GOS sampling sites, and tried to explain the differences and similarities using 
multivariate statistical analysis methods with a range of environmental parameters 
interpolated using the World Ocean Atlas Database 2005; the Environment Ontology 
biome, feature and material terms; as well as Longhurst biogeographical provinces [3].  
We observed a strong structuring of the community with chlorophyll concentration, and 
a weaker, yet obvious structuring with temperature, salinity and dissolved oxygen 
concentrations. The preliminary results are promising, and further probing of one to one 
relationship of different taxa to environment can help shed light on ecological 
preferences of especially uncultured clades. 
 
[1] Rusch, D. B. et al., The Sorcerer II Global Ocean Sampling Expedition: Northwest Atlantic through 
Eastern Tropical Pacific. PLoS Biol 5, e77 (2007). 
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[2] Pruesse, E. et al., SILVA: a comprehensive online resource for quality checked and aligned ribosomal 
RNA sequence data compatible with ARB. Nucl Acids Res 35, 7188-7196 (2007). 
[3] Kottmann, R. et al., Megx.net: integrated database resource for marine ecological genomics. Nucl 
Acids Res 38, D391-D395 (2010).  
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Chitinous chaetae are one of the most diagnostic characters of annelids. Generally they 
are produced by different cell types, which contribute to the formation process. Of these, 
the chaetoblast controls the structure of growing chaetae by basal apposition of β-chitin 
on the surface of dynamic 
microvilli. Similar structures are known from few other subgroups of the large 
invertebrate taxon Lophotrchozoa like Myzostomida, Brachiopoda and certain members 
of Mollusca and Bryozoa. Homology of these structures with annelid chaetae is 
controversially discussed and clarification would provide substantial morphological 
characters for the ongoing debate on lophotrochozoan ingroup relationships. We thus 
complement structural investigations with molecular characterization of cell types 
involved in chaetogenesis in the annelid Platynereis dumerilii. By the combination of 
transmission electron microscopy, immunohistochemistry, and in situ-hybridization in 
larvae of P. dumerilii, we have determined 23 genes that are specifically expressed by 
either chaetoblasts or follicle cells, as well as transcripts that are shared between these 
cell types. Most interestingly, the gene expression studies even yield new insights into 
the molecular mechanism of chaetogenesis. Due to their tissue specificity, finally all 23 
genes provide a highly specific set of molecular markers for chaetogenesis in annelids 
and introduce a new level for comparative investigation of chaetalike structures between 
different taxa. Major comparative investigations in other lophotrochozoans have been 
started.  

  
 

Talk S41 
 

Biological diversification in the Cenozoic: 
The role of climate dynamics revised 

 
Zarza, E. 
 
Biodiversität und Klima Forschungszentrum, Biocampus Siesmayerstrße 70, 60323 
Frankfurt-Main, Germany 
eugenia.zarza@gmail.com 
 



397 
 

Uncovering the factors leading to diversification is one of the major issues in 
evolutionary biology. Environmental change is recognized as an important factor 
promoting species evolution. Our knowledge of past environmental change has 
improved greatly in the last four decades thanks to the development of paleoclimatic 
research and recent interest in global climate change. Analyses of high-resolution deep-
sea oxygen isotope (δ18O) records have resulted in a better understanding of the rates 
and scales of past climate changes. Methodological progress in phylogenetics also 
allows for estimation of diversification times and rates of evolution. Here the impact of 
climate change on biological diversification is investigated from two methodological 
approaches: Bayesian Estimation of Diversification Rates (BEDR) and Model Selection. 
Robust time-calibrated phylogenies of 50 taxa were analysed. The datasets comprise 
terrestrial, freshwater and marine organisms distributed in different regions around the 
world. With the BEDR approach, it was tested whether diversification rates are constant 
through time and evaluated if deviations from the null model correlate with cooling or 
warming periods during the Cenozoic. Additionally, node-ages in phylogenies were 
constrained to times that reflect diversification under a certain climatic scenario (rapid 
change vs slow change; glacial vs interglacial). Bayes Factors were calculated to 
compare among models and to select the best scenario explaining the data. Results 
suggest that rates of diversification have remained constant in many groups throughout 
the Cenozoic. The pace of climate change seem to have affected taxa in different ways 
during the last 65 Ma. During the Pliocene and Pleistocene, the response of organisms 
to glacials or interglacials is varied. Climate changes probably promoted diversification 
in some taxa without following a geographic or taxonomic pattern. This indicates that 
taxa respond individualistically to climate change.  
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The genus Curcuma L. (Zingiberaceae) is a diverse polyploid complex containing 
several taxa of economic importance, but its systematics is still poorly understood. The 
overall shape of the anther as well as the presence of various anther appendages has 
been considered as reliable diagnostic characters in several ginger genera including 
Curcuma. To date, there is neither rigorous morphometric study focusing on diversity of 
anthers in Curcuma, nor major works published on molecular phylogeny of Curcuma. 
The goals of present study are (1) to outline phylogenetic relationships of the Curcuma 
species and (2) to describe the shape variability of Curcuma anthers and evaluate its 
suitability for systematic purposes. 
We analysed 40 species of Curcuma s.l. adequately covering the distribution area and 
morphological variability of the genus. Phylogenetic relationships were inferred from 
nuclear (ITS) and chloroplast (trnL-trnF, trnK-matK, psbA-trnH) sequence data. 
Subsequently, we applied the methods of geometric morphometrics to gain some 
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insights into morphological variability of Curcuma anthers. The presence of phylogenetic 
signal in morphometric data was inferred by mapping the morphometric traits onto 
phylogenies derived from molecular data. 
Phylogenetic reconstructions based on nuclear and chloroplast DNA regions revealed 
similar pattern of  three major lineages within the genus. Evolution of anther shape 
mostly correlate with molecular phylogeny and lineage-specific character of anther 
shapes can be observed. Anther shape of several species, however, deviate from their 
respective lineage-specific shapes, disabling the usage of the overall anther shape for 
the purposes of infrageneric classification. From our observations, these major shape 
changes occur mainly in stenoendemic species and are likely to be caused by influence 
of a specific pollinator.  
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Accessible voucher specimens are the only reliable basis to verify the species identity of 
molecular sequences published in databases such as GenBank, EMBL, DDBJ, or 
BOLD. Although the deposition of vouchers in public research collection for taxonomic 
descriptions is general routine an equal diligence in molecular analysis is rather the 
exception than the rule. Moreover, most journals require online accessible publication of 
primary DNA sequence data but not for specimen data or voucher images even that 
suitable databases exist.  
The scope of the DNA Bank Network (www.dnabank-network.org) is to facilitate access 
to genetic resources as well as related data. While DNA banks focusing on DNA from 
organismic samples can make their accessions available via a shared portal scientists 
can search and order for voucher referenced DNA and tissues. Having such material 
readily available is an asset for users in all areas of biological research who are limited 
in time or expertise to make such an investment.  
The Network also provides a unique opportunity to document biospecimens as well as 
derived DNA samples in online accessible databases. That is based on the GBIF 
(www.gbif.org) concept to gather primary biodiversity data from multiple dispersed 
sources through wrapper software extended by IT tools developed by the DNA Bank 
Network to manage and transfer DNA specific data. 
Here we present a) the Network’s data model to integrate DNA collections, specimen 
and sequence data networks, b) how easy access to voucher referenced DNA and 
tissue samples is enabled, c) the best practice components to establish an organismic 
DNA bank, and d) the requirements to become a partner of the DNA Bank Network.  
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The tentorium is a cuticular invagination of the arthropod head capsule that serves as a 
stabilizing element and as muscle attachment structure. It has been studied in adults 
and larvae of various arthropod taxa and has provided informative characters for 
reconstructing phylogenies. This inspired us to study the tentorial structures of 
Neuroptera with respect to the classification of this highly heterogenous order.  
We have imaged head capsules of representatives of all neuropteran families using X-
ray microtomography (microCT), and reconstructed and compared the tentoria. In order 
to test the value of the tentorial characters for phylogenetic reconstruction, we scored 
about 20 qualitative differences of the tentorium and the attaching muscles and added 
them as characters to a large published matrix based on larval characters (Beutel et al. 
2010).  
Comparison of the results of the combined analysis with the results of the single larval 
analysis showed that the tentorial characters change the topology of the tree. The 
structural differences are significantly less homoplastic than muscular differences and 
thus phylogenetically more relevant. 
We have also considered the differences in tentorial structures in connection with 
known functional adaptations. We recognize, for example, adaptations to the maxilla-
based pollen feeding of Nemopteridae and to the mandible-based predaceous feeding 
in Ascalaphidae.  
 
Beutel, R. G., Friedrich, F. & Aspöck, U. (2010): The larval head of Nevrorthidae and the phylogeny of 
Neuroptera (Insecta). Zoological Journal of the Linnean Society158: 533–562.  
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Microbes drive biogeochemical cycles in the oceans at the global scale, and are 
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dominating biomass, productivity and diversity in seawater and seafloor ecosystems. 
Using the comprehensive dataset (>9.5 million rRNA sequences) from the International 
Census of Marine Microbes, we undertook the largest global study of microbial 
community composition across ocean water and sediments to date. Distinct bacterial 
community assemblages were detected in marine seawater and in sediments, with only 
a small fraction (<7%) of the total observed bacterial diversity being shared. Coastal 
seawater and sediments were identified as areas of high variability in bacterial 
community composition, and were found to share more bacterial types than any other 
ecosystem investigated. Seawater communities were mostly structured by the 
environmental conditions, whereas benthic communities were more influenced by 
space, as a proxy for other spatially autocorrelated, yet unmeasured environmental 
parameters and for spatial isolation between populations. Interestingly, variations in 
surface water productivity and fishery capture reflected structural changes in bacterial 
communities from the surface waters to the deep seafloor, suggesting that global 
bacterial diversity patterns and emergent ecosystem functions may be tightly coupled.  
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The species concept is challenged within the unicellular Dinophyceae as inferred from 
molecular data, which show high intraspecific variability and cryptic species as well. 
Within the Dinophyceae, the Thoracosphaeraceae constitute a monophyletic group 
based on the potential to produce calcitic structures during the coccoid developmental 
stage and comprise approximately 30 species. Scrippsiella trochidea is considered most 
abundant and presumably cosmopolitan in distribution. 
We collected, isolated, and cultivated Scrippsiella trochidea as well as other 
Thoracosphaeraceae from environmental samples of numerous locations across the 
world. We barcoded the species of the Thoracosphaeraceae based on ITS sequences 
and investigated their morphology using the battery of approaches available such as 
LM, EM, and fluorescence microscopy. We put particular attention to character traits as 
inferred from life cycle observations and different cultivation conditions (varying 
temperature and salinity). 
The Thoracosphaeraceae segregated into three major clades, one of with is Scrippsiella 
s.l. Numerous distinct lineages that have been determined as S. trochoidea constituted 
a species complex rather than a single species, which in turn was composed of at least 
three clades. A sample collected at the type 
locality in the Baltic Sea was nested within the S.trochoidea species complex. 
Our studies provide the first steps of a deep taxonomic and systematic revision of the 
Thoracosphaeraceae as an important group of the marine phytoplankton. The precise 
links between a scientific species name, its protologue, genetic characterization, and 
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spatial occurrence have particular importance for character-poor, unicellular organisms 
such as the Dinophyceae. More research is necessary to determine clear diagnostic 
characters for the cryptic species within the Scrippsiella trochidea species complex.  
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The German Seed Bank Network for Crop Wild Relatives was founded in 2009 as a 
facility to ensure the ex-situ conservation of the genetic diversity of wild crop species 
and wild relatives of crops and other useful plants in Germany. The network consists of 
five partners: the coordinator, the Botanical Garden of the University Osnabrück, the 
Botanical Garden and Botanical Museum Berlin-Dahlem (Freie Universität Berlin), the 
Botanical Garden and the University of Education Karlsruhe and the Botanical Garden 
of the University Regensburg. 
Ex-situ conservation of plants in seed banks or in living garden collections supports in-
situ conservation efforts and helps to learn more about species biology (e.g. 
germination, seedling establishment, and growth conditions). Seed banks are a 
sustainable and effective tool to maintain genetic diversity and to relieve pressure on 
wild populations.  
The main tasks of the network are: 
- compiling a priority list which includes a representative selection of German native 

wild crops and wild relatives of useful plants from a broad range of different 
angiosperm taxa, different habitats and different uses;  

- collecting seeds and herbarium specimens from 300 priority species from 
representative populations across the geographic and ecological range in Germany; 

- preparation and storage of the seeds according to the ENSCONET (European 
Native Seed Conservation Network) standards, which ensures a high quality of the 
seeds samples in the long term storage; 

- a comprehensive and accurate documentation of geographic and ecological data of 
the collection site; 

- a complete documentation of data concerning the seed samples; 
- secure ease of access to seed samples for conservation (e.g. reintroduction 

projects), scientific investigations as well as breeding purposes according to national 
and international regulations (e.g. Convention on Biological Diversity 1997; The 
International Treaty on Plant Genetic Resources for Food and Agriculture 2001). 

The Dahlem Seed Bank coordinates the collection, preparation and storage of seeds in 
the North-Eastern part of Germany. Due to the fact that the priority list contains common 
and rare species close collaboration with the responsible public authorities is necessary. 
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The assessment of local biodiversity still relies on the abundance estimation produced 
by surveys. Those remain costly in realization and are therefore limited in numbers. 
Projects like the Global Biodiversity Information Facility (GBIF) made huge progress in 
increasing the accessibility of existing and newly gathered observational data by 
maintaining standardized, easy and freely accessible database which can be used for 
scientific purposes. Yet the amount of current observational data fed into GBIF remains 
on a relatively low level. For the common Black-headed Gull (Chroicocephalus 
ridibundus) there are only 198 occurrences in the last 10 years within Germany. Even 
the European tree frog (Hyla arborea) only shows 502 occurrences in the last decade, 
the rare Lynx has only one. Most of this gathered data rely on projects like the “Geo Tag 
der Artenvielfalt” and usually represent a snapshot of a single day of the year.  
Here we present our project ‘anymals.org’ a new tool for information and logging 
purposes of local biodiversity. The main purpose of anymals.org is to inform laypeople 
about their local biodiversity. The core component is the freely available anymals.org 
client. An application software for Android® and iOS® based mobile devices (Android® 
phones, iPhone®, iPad®) which retrieves biodiversity information from the GBIF and 
anymals.org Databases dependent on the users location (GPS, GSM). It presents the 
available data with scientific and common names in the local language together with a 
picture of the occurring species. Further information (cited on Wikipedia®) about the 
species is accessible through a single click.  
Moreover anymals.org enables the end user to log sightings easily with date, time, 
GPS-position, numbers, species and certainty on their mobile device. If a species is not 
already listed, the user can add an entry on the anymals.org web interface. Each 
sighting can then be directly fed into GBIF. By linking the benefits of modern 
smartphones with the skilled observing community, anymals.org could highly increase 
the input of up-to-date local biodiversity information available through GBIF for the 
scientific community. 
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Poster Session I 
 

Tuesday morning until Wednesday evening 

 

Trends in Taxonomy 

 

I-1. Aghababyan, M.: Papaver sect. Argemonidium Spach (Papaveraceae): Some 
new taxonomic data. 

I-2. *Akmali, V.; Farazmand, A.; Darvish, J. & Sharifi, M.: Taxonomic status of 
Rhinopoma microphyllum (Brunnich, 1782) (Chiroptera: Rhinopomatidae) in Iran. 

I-3. Aksu. N.; Inceer, H. & Hayirlioglu-Ayaz, S.: Karyotype analysis of three Achillea 
L. (Asteraceae) taxa from Turkey. 

I-4. Alan, S.; Yavru, A. & Cabi, E.: Palynological studies on the genus Calamintha 
Miller (Lamiaceae) species growing in Turkey.  

I-5. Alasgarov, M. M. & Garakhani, P. C.: Application importance of anatomical 
method in taxonomy. 

I-6. *Bakhshalizadeh, S.; Bani, A.; Abdolmalaki, S.; Nahraver, M. & Rastin, R.: 
Morphometric survey of pectoral fin ray of Persian sturgeon (Acipenser persicus), 
Russian sturgeon (Acipenser gueldenstaedtii) and Stellate sturgeon (Acipenser 
stellatus) in Iranian waters of the Caspian Sea. 

I-7. Blagojević, J.; Stamenković, G.; Jojić, V.; Bugarski-Stanojević, V.; Adnađević, T.; 
Giagia-Athanasopoulou, E.B. * & Vujošević, M.: Phylogenetic relatedness among 
six Apodemus species (Mammalia, Rodentia) inferred from microsatellite 
markers. 

I-8. Bog, M.; Baumbach, H.; Schneider, P.; Hellwig, F.; Landolt, E.; Kochieva, E. Z.; 
Martirosyan, E. V.; & Appenroth, K.-J.: Genetic structure of the genus Wolffia 
Horkel ex. Schleiden (Lemnaceae) as revealed by amplified fragment length 
polymorphism and two chloroplast markers. 

I-9. Botoni, D.; Kapli, P.; Ilgaz, C.; Kumlutaş, Y.; Avcı, A.; Pouyani, N.R.; Fathinia, B.; 
Lymberakis, P. & Poulakakis, N.: Molecular phylogeny of the lacertid genus 
Apathya Méhely, 1907. 

I-10. Breman, F.; Jordaens, K.; Tessens, B.; Backeljau, T.; Smeets, K. & Artois, 
T.: Cryptic biodiversity and phylogeographic relationships in the freeliving 
flatworm Gyratrix hermaphroditus (Platyhelminthes, Kalyptorhynchia). 

I-11. *Cabi, E.: Comparison of micro-morphological characteristics of four 
closely related genera in Tribe Triticeae Dumortier. 

I-12. Cremer, H. & Schuren, F. and the HydroChip project team: Application of 
algae barcoding in water quality monitoring. 

I-13. Dascălu, M.M. & Fusu, L.: The usefulness of chromosomes of 
Dorcadionini longhorn beetles (Coleoptera, Cerambycidae, Lamiinae) for the 
group systematics. 

I-14. Dinç, M. & Doğu S.: Centaurea dumanii comb. & stat. nov. (Asteraceae). 
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I-15. Dinç, M. & Doğu S.: Anatomical and micromorphological studies on 
Teucrium sect. Isotriodon (Lamiaceae) in Turkey, with a taxonomic note. 

I-16. Doğu, S.; Dinç, M. & Pinar, N.M.: Anatomical and micromorphological 
differentiation in the genus Moltkia Lehm. in Turkey. 

I-17. Doğu, S. & Dinç, M.: Macro-micromorphological and anatomical studies on 
Teucrium lamiifolium d’Urv. (Lamiaceae), with a taxonomic note. 

I-18. Doğu, S.; Dinç, M. & Ünal, A.: Anatomical characteristics of Bellevalia 
mathewii Özhatay & Koçak (Liliaceae). 

I-19. Dönmez, A.A.; Uğurlu, Z.; Dinçel, Ö.; Taşçi, B.: Taxonomy of the genus 
Nigella and the closely related genera, Garidella and Komaroffia 
(Ranunculaceae): Based on Seed Characters. 

I-20. Dressler, S. & Bumler, V.: Norantea s.str. (Marcgraviaceae) – Taxonomy 
and Biogeography. 

I-21. Ebrahimiyan, M.; Salimpour, F. & Sharifnia, F.: Nutlet  morphology and  its 
taxonomic  implications in Salvia (Lamiaceae) from Iran. 

I-22. *Esmaeili, H.R.; Zarei, N.; Gholami, Z. & Teimori, A.: Biodiversity and 
distribution of cyprinodontiform fish species (Actinopterygii: Cyprinodontiformes) 
of Iran. 

I-23. Farhadi, Z.; Malek, M. & Elahi, E.: Earthworm fauna of Kohgiluye-
Boyerahmad Province, Iran. 

I-24. Foladi, F.; Salimpour, F. & Sharifnia, F.: Numerical taxonomy of some 
species in Vicieae tribe. 

I-25. *Frey, F.; Haag, C.; Mraz, P. & Kozlowski, G.: A taxonomic revision of the 
sand dune endemics Hiercium eriophorum and H. prostratum (Asteraceae). 

I-26. *Grimm, C.; Dürr, A.; Ewers, C. & Brandis, D.: Revision of historic 
brachyuran material of the Galathea-expedition 1845-1847 for faunistic and 
biogeographic studies. 

I-27. Grudinski, M.; Wanntorp, L. & Muellner, A.N.: Molecular systematics of 
Hoya (Apocynaceae) based on multiple nuclear and plastid markers. 

I-28. *Hajmoradi, F., Ranjbar M. & Karamian R.: Biosystematic study on 
Onobrychis sect. Hymenobrychis (Fabaceae) in Iran. 

I-29. Hajmoradi, Z.; Ranjbar, M. & Karamian, R.: A revision of Trigonella sect. 
Ellipticae (Fabaceae) in Iran. 

I-30. *Heydarnejad, M. S.: Phylogeny of three species of Paramecium 
(Protozoa; Ciliophora) using mt DNA sequences. 

I-31. Inceer, H.; Hayirlioglu-Ayaz, S.; Aksu, N.; Ozcan, M. & Bal, M.: The stem 
anatomy, karyology and fatty acid composition of endemic Tripleurospermum 
fissurale (Sosn.) E. Hossain from Turkey. 

I-32. *Jochum, A.; Weigand, A. M. & Klussmann-Kolb, A.: New horizons 
broaden for microsnail taxonomy – Barcoding the Carychiidae (Gastropoda, 
Pulmonata, Ellobioidea). 

I-33. Kaldyka, C. & Schüller, M.: Taxonomy and systematics of Sphaerodoridae 
with description of four new species from the deep Southern Ocean. 
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I-34. Karamian, R; Ranjbar, M. & Babataheri, Z.: Biosystematic study on the 
genus Salvia L. in Iran. 

I-35. Kaya, A.; Ünal, M.; Özgökçe, F.; Doğan, B. & Martin, E.: Fruit and seed 
morphology of the genus Malcolmia R. Br. (Brassicaceae) in Turkey and theirs 
taxonomic value. 

I-36. *Khalili, Z. & Rahimian, H.: Free-living flatworms (Platyhelminthes, 
Polycladida) from intertidal area of Qeshm and Hengam Islands, Persian Gulf, 
Iran. 

I-37. Kosnar, J.: Divergent ITS paralogs in bryophytes: evidence of hybridization 
in European taxa of Tortula muralis complex (Pottiaceae, Musci). 

I-38. Kries, A.; & Weiß, M.: An outline for the phylogeny of myxogastrids. 

I-39. Küçüködük, M. & Yıldıztugay, E.: Endemic plants of Kaş plateau and its 
surroundings (Anamur – Mersin/Turkey). 

I-40. * Low, S. L. ; Wong, S. Y. & Boyce, P. C.: The Hottarum Group (Araceae: 
Schismatoglottideae) implications for centers of taxagenesis in Sarawak inferred 
from phylogenetic evolutionary reconstruction. 

I-41. Lužnik, M.;  Bužan, E. V. & Kryštufek, B.: Phylogenetic status of the extinct 
Alpine new subspecies Mesotriton alpestris lacusnigri. 

I-42. Mohammad pour, S.; Rahimian, H. & Berning, B.: First report of Bryozoans 
from the Qeshm Island, Persian Gulf. 

I-43. Mostafavi,G.; Assadi,M.; Nejadsattari,T.;Sharifnia,F. & Mehregan,I.: The 
seed micromorphological survey of some Minuartia species (Caryophyllaceae) in 
Iran. 

I-44. Nazi, M., Salimpour, F. & Mazooji, A.: Palynological analysis of 
Cheilanthes  species from South of Iran. 

I-45. Nersesyan, A.: Representatives of the genus Dianthus L. 
(Caryophyllaceae) in Armenia. 

I-46. *Olano-Marín, C.; Fleischmann, A.; Bräuchler, C. & Heubl, G.: Molecular 
phylogeny, biogeography and character evolution in the tribe Rhinantheae (family 
Orobanchaceae). 

I-47. Optasyuk, O.M.: Phytogeographical relations of the genus Linum L. 
species in Ukraine. 

I-48. *Özbek, M.U. & Vural, M.: Distribution and ecology of endemic species of 
Cota (Asteraceae) in Turkey. 

I-49. *Özbek, F.; Ekici, M. & Pinar, N. M.: Pod micromorphology and its 
systematic application in Astragalus (Fabaceae) sections Uliginosi and 
Ornithopodium in Turkey. 

I-50. *Pereira, A. L.; Martins, M.; Oliveira, M. M.  & Carrapiço, F.: Family 
Azollaceae: An integrative approach with vegetative and RAPD markers. 

I-51. Píšová, S. & Fér, T.: Evaluation of variability within Sparganium erectum 
using morphometrics, AFLP and flow cytometry. 

I-52. Potoğlu Erkara, I., Bülent Köse, Y., Osoydan, K. & Yücel, E.: Pollen 
morphology of some Turkish Centaurea L. and its taxonomic value. 
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I-53. Rajabizadeh, M. & Anderson, S. C.: Taxonomy of Tropiocolotes cf. 
steudneri from southern Iran. 

I-54. Rakosy, D. & Paulus, H.,F.: Pollination Biology and Phylogeny of the 
Ophrys tenthredinifera Komplex (Orchidaceae) in Crete.  

I-55. Ranjbar, M; Karamian, R. & Raoufi, S.: Systematic study on Astragalus 
sect. Caprini DC. (Fabaceae) in Iran. 

I-56. Rastegar-Pouyani, N. & Karamiani, R.: Sexual dimorphism in leaf-toed 
gecko Asaccus elisae (Werner, 1895) (Sauria: Gekkonidae). 

I-57. *Reshteh, R. R.; Rahimian, H. & Segers, H.: Faunistical and 
biogeographical studies on rotifers in southwest Iran. 

I-58. *Riehl, T. & Brandt, A.: A proposed classification of setae for Macrostylidae 
(Crustacea: Isopoda). 

I-59. *Sadeghi, B.; Nassiry, M.R.; Shafagh Motlagh, A.; Pirany, N.; Mohammad 
Hashemi, A. & Ahmadpour, K.: Interpretation of mtDNA region sequence diversity 
in Iranian Domestic sheep. 

I-60. *Salmaki,Y.; Zarre, S.; Bräuchler, C. & Heubl, G.: Molecular phylogeny of 
the tribe Phlomoideae (Lamioideae; Lamiaceae) inferred from nrDNA ITS and 
cpDNA trnK sequences. 

I-61. Schneider, J.; Döring, E. ; Hilu, K.W. & Röser, M.: Major lineages of the 
grass subfamily Pooideae: a comparison of plastid matK and 3’trnK gene with 
nuclear ITS DNA sequences. 

I-62. Seyedipour, N.; Sharifnia, F. & Salimpour, F.: Biosystematic study four 
species of Crataegus L. from northwest of Iran. 

I-63. Sharifnia, F.; Behzadishakib, S. & Salimpour, F.: Biosystematics study of 
two Iranian Rubus L. species. 

I-64. Sharifnia, F.; Chraghinav, S.; Salimpour, F. & Akhoondidarzikolaee, S.: Two 
new records of Hylocomiaceae for bryoflora of Iran (Gilan Area). 

I-65. Sharifnia, F.; Seyedipour, N.  & Salimpour, F.: Revision on some of Persian 
Cratagus L. species. 

I-66. *Silva, W. J.; Malta, E. A.; Ludwig, T. A.; Jahn, R. & Menezes, M.: Criteria 
of delimitation of the Cymbellaceae. I. Dorsiventrality. 

I-67. Sohrabi, M.; Stenroos, S.; Myllys, L. & Hyvönen, J.:  Systematics of the 
“manna lichens”; a new insight into vagrant-crustose life form. 

I-68. Svobodová, Š. & Štech, M.: Morphological and molecular variation in two 
Euphrasia species in the Czech Republic. 

I-69. *Taeb, F.; Ekici, M. & Podlech, D.: Notes on Astragalus suberosus species 
complex (Fabaceae) in Turkey. 

I-70. *Ter-Voskanyan, H.: Genus Polygonum L. s. l. in flora of Armenia. 

I-71. Tison, J.M.; Peterson, A.; Harpke, D. & Peruzzi, L.: Phylogenetic analysis 
shed new light into taxonomy and reticulate evolution of the critical 
Mediterranean Gagea sect. Didymobulbos (Liliaceae). 

I-72. *Toluei, Z.; Atri, M. & Ranjbar, M. : Morphological variations of Onobrychis 
viciifolia Scop. populations (Fabaceae) in Iran and their relationship with 
ecogeographical factors. 
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I-73. *Töre, D.; Özenirler, Ç.; Özüdoğru, B.; Erik, S. & Aytekin, A.M.: Elliptic 
Fourier analysis on the shape variation of bracts in subspecies of Teucrium 
chamaedrys L. (Lamiaceae) from Turkey. 

I-74. Trovó, M.; Andrade, M.J.G.; Sano, P.T. & van den Berg, C.: Molecular and 
morphological phylogeny of Paepalanthoideae Ruhland with emphasis on 
Brazilian Paepalanthus Mart. (Eriocaulaceae). 

I-75. Uzunhisarcikli, M. E. & Vural, M.: Taxonomic study of Alcea (Malvaceae) in 
Turkey. 

I-76. Valainis, U.: A review of genus Omophron Latreille, 1802 (Coleoptera: 
Carabidae) oriental region fauna and distribution. 

I-77. Vardanyan, Zh.: Peculiarities of aboriginal dendroflora of Armenia. 

I-78. Wełnicz, W.; Grohme, M.; Kaczmarek, Ł.; Karger, A. & Frohme, M.: 
Phylogeny of the family Macrobiotidae (Tardigrada; Eutardigrada) based on 
molecular and morphological data.  

I-79. Winterfeld, G.; Döring, E. & Röser, M.: Chromosome evolution in wild oat 
grasses (Aveneae) revealed by molecular phylogeny. 

 

Inventorying and Managing Biodiversity 

 

I-80. Aghayeva, D. N. & Harrington, T. C.: Fungi associated with Pinus eldarica 
in Azerbaijan. 

I-81. Akaydın, G. & Doğan, M.: Significance of Morphological Characters in the 
Taxonomy of Acantholimon Boiss. (Plumbaginaceae) in Turkey  

I-82. Balnis, N.; Knopf, P. & Stützel, T.: Differential diagnosis within the genus 
Agathis SALISB. 

I-83. Barnaveli, N., Gagnidze, R. & Churadze, M.: Morphological-geographical 
analyses of the species of the genus Rosa L. (Rosaceae) of the flora of Georgia.   

I-84. Batsatsashvili, K.: Identification of important plant areas in Georgia (the 
Caucasus biodiversity hotspot). 

I-85. Bedoshvili, Y. & Likhoshway, Y.: Do data on the structure of diatom cells 
have a phylogenetic significance? 

I-86. Cicuzza, D.; Jones, M. & Kessler, M.: Determinants of herbaceous plant 
distributions in Lore Lindu National Park, central Sulawesi, Indonesia. 

I-87. Cole, T.C.H. & Hilger, H.H.: Angiosperm phylogeny (an educational poster 
of orders and families of flowering plants). 

I-88. Darabi Darestani, K. & Malek, M.: Seasonal variation in occurrence of the 
medicinal leech, Hirudo orientalis Utevsky & Trontelj 2005, in Guilan province, 
Iran. 

I-89. Darabi Darestani, K. & Malek, M.: Predation in two species of leech under 
laboratory conditions. 

I-90. Dolgener, N.; Schröder, C.; Havenstein, K.; Schneider, A.; Schneeweiss, 
N. & Tiedemann, R.: Genetic population structure of Bombina bombina (Amphibia 
– Anura) - Implications for conservation management. 
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I-91. Ekhvaia, J.; Blattner F.R.; Gurushidze, M. & Akhalkatsi, M.: Relationships 
between wild grapevine (Vitis vinifera subsp. sylvestris) populations and native 
grape cultivars in Georgia. 

I-92. *Elsner, N.O. & Brandt, A.: Deep-sea isopod biodiversity in the Sea of 
Japan. 

I-93. *Esmaeili Rineh, S. & Sari, A.: Species diversity of hypogean amphipods of 
the genus Niphargus in Iran: morphological stasis and genetic diversity. 

I-94. Evarte-Bundere, G. & Evarts-Bunders, P.: Taxonomical diversity of genus 
Tilia L. cultivated in parks and botanical gardens in Latvia. 

I-95. Frahnert, S.: Management of data from historical collections in the 
ornithological collection of the Museum für Naturkunde Berlin. 

I-96. *Ghanavati, F.: Biosystematical study of Onobrychis genus in Tehran 
province. 

I-97. Ghiyasi, M.; Sohrabi, M. & Ahmadi Moghadam, M.: Studies on lichenized 
mycota of Kuhbanan district, a neighboring area to Kavir-e Lut desert, NW of 
Kerman province, Iran. 

I-98. Gholami, Z.; Zarei,R.; Kia,E.B. & Mobedi,I.: Characterization of a New 
species, Ichthyophthirius mehrani (Ciliophora: Oligohymenophorea) isolated from 
Aphanius dispar (Holly, 1929) (Cyprinodontidae) collected from Mehran River, 
Hormuzgan Province, South of Iran. 

I-99. Hand, R.; Kilian, N. & von Raab-Straube, E.: A world-wide online revision: 
the dynamic web monograph of Cichorieae (Compositae, Asterales). 

I-100. Häuser, C.L.; Hoffmann, A.; Kroupa, A.S. & Monje, J.C.: Nature Inventories 
– The success story of ATBI+M and future prospects. 

I-101.  Kirchhoff, A.; Güntsch, A.; Hoffmann, N.; Kohlbecker, A.; Müller, A.; 
Revilla, F. & Berendsohn, W. G.: A versatile toolkit for taxonomists: The EDIT 
Platform for Cybertaxonomy. 

I-102. Knebelsberger, T.; Laakmann, S.; Mohrbeck, I. & Raupach, M.J.: 
Biodiversity assessment of the North Sea fauna using molecular techniques. 

I-103. Kiziroğlu, I.: Management Plan of Körkün Valley near Adana in 
Mediterranean Region in Turkey. 

I-104. *Koetschan, C.; Dandekar, T.; Förster, F.; Hackl, T.; Keller, A.; Merget, B.; 
Müller, T.; Scharfenberger, B.; Schleicher, T.; Schultz, J.; Wolf, M.: ITS2 
Sequence Structure BLAST. 

I-105. Kokina, I.; Barševskis, A.; Aksjuta, K. & Gavarāne, I.: Data of sequence 
analysis of coi, 28SrDNA and 18SrDNA genes for two species of genius 
Notiophilus Dumeril, 1804 (Coleoptera, Carabidae).  

I-106. Kokina, I. & Rashal, I.: Diversity of virulence genes in the population of 
causal agent of barley powdery mildew in Latvia in 2008–2009. 

I-107. Kokkoris, I.; Tiniakou, A.; Georgiadis, Th. & Artelari, P.: Evaluation of 
habitat diversity along the Alfeios river route (Peloponnese, Greece) using 
geographic information systems (GIS). 

I-108. *Kolanowska, M.: Orchids of Valle del Cauca - a preliminary study. 
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I-109. Kusber, W.-H.; Jahn, R.; Michel, A.; Güntsch, A. & Berendsohn, W. G.: 
GBIF-D in its 10th year: Data mobilization and the development of taxonomic 
web services. 

I-110. Lazdāns, D. & Barševskis, A.: Researches of Ladybug (Coleoptera: 
Coccinellidae) Fauna in Silene Nature Park (Latvia) and Their Application in 
Conservation Management. 

I-111. Lucas, C. I.; Dilipan, E.; Thangaradjou, T. & Papenbrock, J.: Development 
of a DNA barcoding of seagrasses. 

I-112. Maghsoudlou, A. & Eghtesadi, P.: Commitments of Iranian National 
Institute for Oceanography (INIO) for coral reefs research in national and regional 
level. 

I-113. Marques, P. A. M.; Pereira, S. F.; Magalhães, D. M. & Márquez, R.: The 
effect of distance and habitat structure in animal sounds propagation and its 
detection in automated recording systems. 

I-114. Marques, P.A.M.; Magalhães, D. M. & Pereira, S. F.: Soundscapes, 
building an ecological memory of the present: the Portuguese Natural 
Soundscapes Project. 

I-115. Mergen, P.; Cael, G.; Theeten, F.; Jacobsen, K.; Cooleman, S.; Smirnova, 
L.; Davy, J. & Lemmer L.-J.: Added value of TDWG biodiversity information 
standards. 

I-116. Momtazi, F. & Sari.A: Intertidal caprellids (Amphipoda:Caprellidea) from 
the Gulf of Oman, Iran. 

I-117. Nitcis, M. & Barsevskis A.: Review of click beetles (Coleoptera: Elateridae) 
fauna and protection in specially protected areas in NW part of Latvia. 

I-118. Pankjāns, A. & Barševskis, A.: Fauna of adephagous water beetles 
(Coleoptera: Hydradephaga) and their protection in specially protected nature 
areas in Latvia. 

I-119. Penev, L.; Kress, WJ; Knapp, S.; Li, D.-Z. & Renner, S.: At the frontline of 
publishing in systematic botany: The journal PhytoKeys. 

I-120. Raupach, M. J.; Hannig, K.; Peters, M. K.; Stoeckle, M. Y. & Wägele, J.W.: 
Barcoding Central European ground beetles (Coleoptera: Carabidae). 

I-121.  Redivo, D. & Carbayo, F.: Land planarians (Platyhelmintes, Tricladida) 
biodiversity in the Serra Da Bocaina National Park, Brazil.  

I-122.  Ryan, D. & Gallagher, M.: JSTOR Plant Science and the Global Plants 
Initiative. 

I-123. Salvesen, I.; Moen, T. L.; Myklebust, I. & Viken, Å.: The Norwegian 
Taxonomy Initiative. 

I-124. Sari, A. & Sepahvand, V.: Littoral mud shrimps (Crustacea: Decapoda: 
Thalassinidea) of the Persian Gulf and Gulf of Oman.  

I-125. Schröder, C.; Großer S. & Tiedemann R.: 101 SINEs of Biodiversity in 
Carniformes. 

I-126. Schröder, C. N.; Sack, P. & Koch, M. A.: The Werner Rauh Heritage 
Project at Heidelberg Botanical Gardens and Herbarium (HEID). 

I-127. Shetekauri, S. & Barnaveli, N.: Diversity and florogenesis of subnival flora 
of the Caucasus.  
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I-128. Sonet, G.; Nagy, Z.T.; Jacquemin, J. & Leponce, M.: Validation of the DNA 
barcoding approach to survey ant communities in the Ecuadorian Andes. 

I-129. Staats, M.: SYNTHESYS2 JRA4: An assessment of DNA post-mortem 
damage in herbarium tissue. 

I-130. *Stermin, A.N.; Pripon, L.R.; David, A. & Coroiu, I.: Response of water rail 
(Rallus aquaticus) to specific playback on all day periods in the breeding season. 

I-131. *Tilaoui, M.; Ait Mouse, H.; Jaafari, A.; Ait M’barek, L. & Zyad, A.: 
Artemisinin: a promising anti-cancer drug from natural sources. 

I-132. Tindall, B.J. & Garrity, G.M.: Adapting the accession of types strains and 
their available to the scientific community for the purpose of systematic research 
in the light of access and benefit sharing issues. 

I-133. Tindall, B.J.: Computing the Codes of Nomenclature – an example. 

I-134. Todt, C. & Mikkelsen, N.T.: The category “Solenogastres” in biodiversity 
estimates – hidden diversity in the Northern European Atlantic. 

I-135. Vladimirov, V.; Hadzhieva, D. & Petrova, A.: Railways as a pathway for 
introduction and spread of alien and invasive vascular plant species in Bulgaria. 

I-136. Wernisch, M.M.; Lihra, R. & Bernhardt, K.-G.: Changes in plant diversity in 
Vienna – herbarium as a witness of former time periods. 

I-137. Wilmotte, A.; Waleron, K.; Waleron, M.; Namsaraev, Z.; Simon, P.; Renard, 
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collection of polar cyanobacteria to contribute to the inventory of  the biodiversity 
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Thursday morning until Friday evening 

 

The Evolutionary Thought: History, Philosophy and Society 

II-1. Buckeridge, J.S.; Reeves, J.M. & Jahn, R.: Priorities in biology – the role of the 
new IUBS Ethics Commission in biological sciences. 

II-2. *Pripon, L. R.; Stermin, A. N.: Hybridization between nomenclature and 
structural ordering in the birth of  the concept of species. 

 

Evolution of Form and Function 

 

II-3. Ayvazian, N. & Zaqaryan, A.: Chemical engineering of artificial lipid membranes 
in phylogentic studying: theory to experiment. 

II-4. *Bleidißel, S. & Preisfeld, A.: Unusually SSU ribosomal DNA structure in 
variable regions of different Aeolidida (Mollusca, Gastropoda, Nudibranchia). 

II-5. *Büsse, S. & Hörnschemeyer, T.: Ontogenesis of Pyrrhosoma nymphula 
(Odonata: Zygoptera) – egg to first instar studied with SRµCT. 

II-6. Dörken, V.M. & Stützel, T.H.: New aspects about the evolution of Pinus L. 
(Pinaceae). 

II-7. Fritze, D. & Tindall, B. J.: The Global Biological Resource Centre Network 
(GBRCN). 

II-8.  Garrity, G.M.; Kyrpides, N.; Field, D.; Sterk, P.; Klenk, H-P; and the Editorial and 
Advisory Boards of Standards in Genomic Sciences: Standards in Genomic 
Sciences: Launch of a standards compliant open-access journal for the ‘omics 
community. 

II-9. Grigore, M.-N.: Evolution of anatomical adaptive strategies in halophytes. 
Hypotheses and scenarios. 

II-10. Hörnschemeyer, T. & Büsse, S.: Ontogenetic development of Epiophlebia 
(Odonata: Anisozygoptera) – first results. 

II-11. Karamiani, R. & Rastegar-Pouyani, N.: Comparative cranial osteology of 
Eublepharis angramainyu (Sauria: Eublepharidae) and Asaccus elisae (Sauria: 
Gekkonidae). 

II-12. Kotrba, M. & Huber, J.: Coevolution of male and female genitalia in stalk eyed 
flies (Diopsidae: Diptera). 

II-13. Kyrpides, N. C.; Hugenholtz, P.; Göke, M.; Kunin, V.; Pati, A.; Liolios, K.;  
Mavromatis, K.; Amann, R.; Beck, B. J.; Bristow, J.; Chain, P.; Chun, J.; Colwell, R. 
R.; Danchin, A.; DeLong, E. F.; Detter, J. C.; De Vos, P.; Dawyndt, P.; Dong, X.-Z.; 
Ehrlich, D. S.; Eisen, J. A.; Fraser, C.; Gibbs, R.; Glina, P.; Glöckner, F. O.; 
Jansson, J. K.; Keasling, J. D.; Wang, J.; Knight, R.; Labeda, D.; Li, W.-J.; 
Markowitz, V.; Moore, E. R. B.; Morrison, M.; Meyer, F.; Nelson, K. E.; Ohkuma, 
M.; Pace, N.; Parker, C. T.; Parkhill, J.; Qin, N.; Rossello-Mora, R.; Rubin, E. M.; 
Sikorski, J.; Smith, D.; Sogin, M.; Lee, J. S.; Stevens, R.; Stingl, U.; Suzuki, K.; 
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Taylor, D.; Tiedje, J. M.; Tindall, B. J.; Wagner, M.; Weinstock, G.; White, O.; 
Whitman, W. B.; Zhang, L.; Genomic Standards Consortium; Field; D.; Garrity, G. 
M. & Klenk, H.-P.: The Microbial Earth Project. 

II-14. *Larti,B.; Agh ,N. & Sari, A.: Role of salinity in adaptation to the polyhyaline and 
hypersaline waters of the Urmia Lake in two populations of Artemia.  

II-15.  *Seidel, R.; Hoffmann, J. & Lüter, C.: A comparative histology of larval brooding 
in Thecideoidea. 

II-16. Shams Shoaei, Z. & Sari, A.: The comparative study of cuticular micro-
structures in amphipoda by using scanning electron microscopy (SEM). 

II-17. *Shevtsova, E.: The iWing concept – Complex function of simple form. 

II-18. Wu, D.; Hugenholtz, P.; Mavromatis, K.; Pukall, R.; Dalin, E.; Ivanova, N. N.; 
Kunin, V.; Goodwin, L.; Wu, M.; Tindall, B. J.; Hooper, S. D.; Pati, A.; Lykidis, A.; 
Spring, S.; Anderson, I. J.; D’haeseleer, P.; Zemla, A.; Singer, M.; Lapidus, A.; 
Nolan, M.; Copeland, A.; Han, C.; Chen, F.; Cheng, J.-F.; Lucas, S.; Kerfeld, C.; 
Lang, E.; Gronow, S.; Chain, P.; Bruce, D.; Rubin, E. M.; Kyrpides, N. C.; Klenk H.-
P. & Eisen, J. A.: The Genomic Encyclopedia of the Bacteria and Archaea (GEBA) 
Project. 

II-19. Yilmaz, P.; Hankeln, W.; Kottmann, R.; Quast, C. & Glöckner, F.O.: Ecological 
structures in bacterial and archaeal taxa from the GOS metagenome. 

 

Evolution of Organisms in Time and Space 

 
II-20. Achhammer, S.;  Steinmeyer, F.; Ruther, J. & Oberprieler, C.: Evidence from 

AFLP fingerprinting, analyses of morphological landmark data, and GC/MS 
analyses of floral volatiles for introgressive hybridisation in a mixed stand of Viola 
hirta, V. odorata, and their hybrid V. ×scabra (Violaceae). 

II-21. Ackermann, M.; Mittelbach, M.; Hilger, H.H. & Weigend, M.:  Bees to birds – 
nectar production and shifts in pollination syndrome in Boraginaceae. 

II-22. Bağcı, Y.; Can, A. A. & Doğu, S.: Endemic plants of the district among Bozkir-
Yalihüyük-Ahirli (Konya – Turkey). 

II-23. Bansal, R. & Praveen Karanth, K.: Molecular data supporting traditional 
taxonomic classification! A case study in Hemidactylus. 

II-24. Baier, C. & Blattner F.R.: Population genetic structure of the obligate 
myrmecophyte Macaranga winkleri and the non-myrmecophytic M. tanarius 
(Euphorbiaceae). 

II-25. Barnaveli, N.: Morphological-geographical analyses of the species of the genus 
Rosa L. (Rosaceae) of the flora of Georgia. 

II-26. Bieniek, W.: Geographical patterns of genetic and morphological diversity of 
Hordeum murinum L. (Poaceae, Triticeae) in Central Europe. 

II-27. Bogdanowicz, A.M.; Lembicz, M. & Żukowski, W.: Life history traits as a key to 
understanding evolution of a species: the case of Carex secalina (Cyperaceae). 

II-28. Bratzel, F.; Calonje, M. & Koch, M.A.: The phenomenon of foliar vivipary in 
Cardamine pratensis L.. 
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II-29. Breitkopf, H.; Cafasso, D.; Schlueter, P.M.; Xu, S.; Schiestl, F.P. & Cozzolino, S.: 
Multilocus phylogenetics of a rapid radiation in the genus Ophrys (Orchidaceae). 

II-30. Castro, S.: Genetic relationships between diploid and hexaploid Aster ammelus 
populations. 

II-31. *Chlumský, J.; Jílková, V.; Koutecký, P. & Štech, M.: Seed–dispersal 
possibilities in myrmecochorous genus Melampyrum – Is there an interspecific 
competition for dispersers? 

II-32. *Chudáčková, H.; Fér, T.; Vít, P. & Urfus, T.: Hybridization in the Glyceria fluitans 
group. 

II-33. *Decelle, J. ; Suzuki, N. ; Mahé, F., de Vargas, C. & Not, F.: Molecular 
phylogenetics and evolutionary history of planktonic Acantharia (Radiolaria). 

II-34. Dettori, C.A.; Meloni, M.; Reid, A.; Bacchetta, G.; Hugot, L.; Conti, E.: 
Phylogenetic relationships and genetic diversity of two endemic species from 
Corsica and Sardinia: R. corsica and R. lamarmorae. 

II-35. Dietz, L.; Harlander, C.; Heilmann, J. &  Oberprieler, C.: Molecular and 
phytochemical evidence for the taxonomic integrity of Salix alba, S. fragilis, and 
their hybrid S. ×rubens (Salicaceae) in mixed stands in SE Germany. 

II-36. *Donner, A.; Kauff, F. & Büdel, B.: Molecular phylogenetics of Chroococcidiopsis 
and heterocyst-forming cyanobacteria. 

II-37. *Dotzek, J.; Bock, R. & Greiner, S.:Putative mitochondria/mitochondria-
mediated speciation barriers in Oenothera – An example for recombination 
between mitochondrial genomes in sexual crosses?. 

II-38. Dunthorn, M. & Stoeck, T.: A Marine environmental sequencing view of the 
traditionally terrestrial and freshwater colpodean ciliates. 

II-39. Eliášová, A. & Münzbergová, Z.: Differences in performance between diploid 
and tetraploid Vicia cracca L. (Fabaceae). 

II-40. Fér, T; Daneck, H.; Abraham, V  Marhold, K.: Glacial survival of temperate 
shrubs in Central Europe? Phylogeography of Lonicera nigra and Rosa pendulina. 

II-41. *Fernandes, A.; Gonzalez, J.; Wink, M. and Aleixo, A.:  Phylogeography of the 
wedge-billed woodcreeper Glyphorynchus spirurus (Aves, Furnariidae) – Cryptic 
endemism and implications for the speciation process in the Amazon. 

II-42. Fiorentino, V.; Manganelli, G.; Giusti, F.; Tiedemann, R. & Ketmaier, V.: Fine-
scale geographic variation and evolution in Sicilian Murella (Gastropoda, 
Helicidae). 

II-43. *Fischer, A.; Klatte-Asselmeyer V.; Saukel J. & Dobeš, C.: Phylogenetic 
relationships and population genetic variation of Valeriana officinalis agg. 
(Valerianaceae) in Central Europe - The potential of artistic visualization for 
illustration of data patterns. 

II-44. Fišer Pečnikar Ž.; Varljen Bužan E.; Skoberne P. & Kryštufek B.: Genetic 
structure of Daphne blagayana, a tertiary relict from the Balkan Peninsula. 

II-45.  Gimnich, F.; Greve, C., Hutterer, R. & Misof, B.: Genetic differentiation among 
local populations of the land snail genus Theba on Fuerteventura, Canary Islands. 

II-46. Greiner, R.; Vogt, R. & Oberprieler, Ch.: Reproductive isolation and genetic 
structure of three polyploid Leucanthemum Mill. (Compositae) species and their 
sympatric diploids. 
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II-47. Grigore, M.-N.; Toma, C.; Zamfirache, M.-M. & Boscaiu, M.: Considerations on 
Mediterranean halophytes. An ecological and anatomical approach. 

II-48. Grudinski, M.; Wanntorp, L.; Muellner, A.N.: Molecular systematics of Hoya 
(Apocynaceae) based on multiple nuclear and plastid markers. 

II-49. *Hanzl, M.; Kolář, F. & Suda, J.: Coexistence of di- and tetraploid cytotypes in 
the primary contact zone of relict serpentine Knautia arvensis.  

II-50. Heine, G.; Bog, M.; Bässler, C. & Oberprieler, Ch.: Farewell to diversity: 
population genomic analyses along an altitudinal transect through a hybrid zone of 
Senecio hercynicus and S. ovatus (Compositae, Senecioneae) indicate the 
irreversible merging of the two species. 

II-51. Jordon-Thaden, I. & Koch, M.A.: Diverse patterns of species richness of a 
global, arctic-alpine, polyploid genus, Draba L. (Brassicaceae). 

II-52. Kaltenegger, E. & Ober, D.: Pyrrolizidine alkaloids biosynthesis as model to 
investigate the evolution of new traits. 

II-53. Karl, R. & Koch, M.A.: Evolutionary origin and allopatric speciation: arctic-alpine 
Arabis alpina L. (Brassicaceae) and its closest relatives in the Eastern 
Mediterranean. 

II-54. *Khodaee, Z. & Wink, M.: Molecular evidence on phylogeny of Alooids based on 
ITS nrDNA. 

II-55. Koch, M.A.; Paule, J. & Schmickl, R.: Polyploid formation in Arabidopsis and the 
evolutionary history of the Arabidopsis arenosa complex. 

II-56. *Kolář, F.; Píšová, S.; Kubešová, M.; Fér, T; Vít, P.; Urfus, T; Chrtek, J.; Dortová, 
M.; Koutecký, P. & Suda, J.: The origin of Galium pumilum agg. diversity in 
previously glaciated areas. 

II-57. *Konowalik, K.; Altpeter, S.; Siegert, E.; Vogt, R.; Lo Presti, R. M. & Oberprieler, 
Ch.: Is time influencing the filling of ecological niches after emerging of polyploid 
species? A case study in the genus Leucanthemum Mill. (Compositae, 
Anthemideae) from Iberian Peninsula. 

II-58. *Kornilios, P.; Lymberakis, P.; Ilgaz, Ç.; Kumlutaş Y.;  Moravec, J.; Sindaco, R.; 
Afroosheh, M.; Rastegar-Pouyani, N.; Giokas S.; Fraguedakis-Tsolis S. & 
Chondropoulos B.: Neogene climatic changes shape the evolution and 
biogeography of an east Mediterranean fossorial snake. 

II-59.  Kougioumoutzis, K.; Tiniakou, A. & Georgiadis, Th.: Volcanic vegetation: an 
example from the youngest part of the South Aegean Volcanic Arc. 

II-60. Koutecký, P.; Baďurová T.; Štech, M. & Karásek, J.: Reproductive isolation and 
morphological differentiation of diploid and tetraploid Centaurea phrygia L. 

II-61. Kozlowski, G. & Frey, D.: Conservation biogeograophy of the tree genus 
Zelkova (Ulmaceae) – project announcement. 

II-62. *Krapp, F. & Weising, K.: Extreme levels of homoplasy among chloroplast SSRs 
within the genetically invariant genus Dyckia (Bromeliaceae). 

II-63. *Kubesova, M.; Loureiro, J. & Suda, J.: The dynamics of intraspecific variation 
in genome size. 

II-64. Kúr, P.; Štech, M.; Koutecký, P. & Trávníček, P.: Species delimitation and 
potential hybridization between Spergularia echinosperma and S. rubra. 
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II-65. Kutschera, V.; Haug, C.; Haug, J. T.; Maas, A. & Waloszek, D.: The Pleon of 
Squillidae (Crustacea: Malacostraca: Stomatopoda). 

II-66. Landau, A. ; Santos-Guerra, A.; Reyes-Betancourt, J.A.; Thiv, M. & Koch, M.A.: 
The laurel forest: An example of relict biodiversity hotspots threatened by human 
impact and global change. 

II-67. *Lauterbach, D. & Gemeinholzer, B.: Genetic variation between natural and ex 
situ populations of Silene otites (L.) WIBEL during spatial and temporal isolation. 

II-68. *Löwe, S.; Mohr, B.; Coiffard, C. & Bernardes-de-Oliveira, M.: A new putative 
gnetophyte from Cretaceous strata of northern Gondwana. 

II-69. Luebert, F.: Towards a historical plant geography of the Atacama Desert. 

II-70. Lumbreras, A.; Molina, J.A. & Pardo, C.: A preliminary phylogenetic study of 
water crowfoot based on ITS sequences. 

II-71. Malkowsky, Y. & Klussmann-Kolb, A.: As time goes by – Evolution and 
phylogeny of European Pectinidae (Bivalvia). 

II-72. Mesquita, N.; Drago, M. C.; Filipe, A. F. & Alves, M. J.: The effect of landscape 
elements on the genetic structure of an Iberian endemic freshwater fish species, 
Pseudochondrostoma polylepis (Cyprinidae). 

II-73. Mey, W.: Evolution and biogeography of the genus Rhyacophila Pictet on the 
Philippines. 

II-74. *Michalak, I.; Silvestro, D.; Brie, D.; Barfuss, M.H.J.; Schulte, K. & Zizka, G.: 
Conflicting phylogenetic signal within the nuclear marker PRK highlights the 
importance of hybridization events in the diversification of Bromeliaceae. 

II-75. *Michalak, I.; Wagner, N.; Schulte, K.; Weising, K. & Zizka. G.: Population 
structure of Fosterella (Bromeliaceae) in the Bolivian Andes. 

II-76. Michling, F. & Koch, M.A.: Conservation genetics of Dianthus gratianopolitanus 
(Cheddar Pink) and the adaptation to different substrate types. 

II-77. Mitroiu, M.-D.: Small wasps, big problems: 200 years of pteromalid systematics. 

II-78. Muller, L.; Mbedi, S. & Borsch, T.: Microsatellite characterization of Zelkova 
(Ulmaceae). 

II-79. Nahavandi, N.: Phylogeography and intraspecific genetic and morphologic 
diversity in the Ponto-Caspian amphipod Pontogammarus maeoticus (Sowinsky 
1894). 

II-80. Nouri, S.: The Comparison study of fertility and pollen characters between 
polyploid and diploid species of Astragalus sect. Incani  ِ◌DC. in Iran. 

II-81. *Özbek, M.U. & Vural, M.: Distribution and ecology of endemic species of Cota 
(Asteraceae ) in Turkey. 

II-82. Pärschke, S. & Preisfeld, A.: Exploring the rDNA operon of euglenid flagellates. 

II-83. Paštová, L.; Mandák, B.; Kořínková, D. & Trávníček P.: The origin of polyploid 
taxa in Chenopodium album agg. 

II-84. Popovici, M. & Bejenaru, L.: Morphometric variations in sheep-goat (Ovis aries-
capra hircus) populations associated to prehistoric communities of cucuteni culture 
in Romania. 
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II-85. Poulin, M.; Daugbjerg, N.; Gradinger, R.; Ilyash, L.; Ratkova, T. & von Quillfeldt, 
C.: The pan-Arctic biodiversity of marine pelagic and sea-ice unicellular 
eukaryotes: A first-attempt assessment. 

II-86. Pourshabanan, A.; Sari, A.; Zeynali, B. & Malek, M.: Gonad histology and 
intersex males in Angora loach, Oxynoemacheilus (= Nemacheilus) angorae, from 
Iran. 

II-87. Roggero, A. & Passerin d’Entrèves, P.: Phylogenetic relationships between 
Enolmis Duponchel, 1845 and Episcythris Amsel, 1939 (Lepidoptera: 
Gelechioidea, Scythrididae). 

II-88. Roggero, A., Palestrini, C. & Barbero, E.: Systematics and phylogeny of 
Tibiodrepanus Krikken and Sulcodrepanus Krikken (Coleoptera: Scarabaeidae: 
Oniticellini). 

II-89. Ruiz Duarte, P. & Koch, M.A.: Self incompatible (SI) allelic variation in natural 
populations of wild Arabidopsis relatives. 

II-90. *Salmaki, Y.; Zarre, S.; Lindqvist, C.; Heubl, G. & Bräuchler, C.: Comparative 
leaf anatomy of Stachys (Lamiaceae: Lamioideae) in Iran with a discussion on its 
subgeneric classification. 

II-91. *Sanchez-Meseguer, A.; Sanmartin, I.; Marcussen, T. & Pfeil, B.E.: Phylogenetic 
inference in the genus Hypericum: primer development and utility of low copy 
nuclear markers.   

II-92. Scheriau, C.; Landau, A.; Xiaorui, S. & Koch, M.A.: The origin, center of 
variation and evolutionary history of Hypericum perforatum L. 

II-93. Schmickl, R. & Koch, M.A.: Principles of Crucifer Evolution.  

II-94. Schmidt-Rhaesa, A. & Rothe, B. H.: The nervous system and gastrotrich 
phylogeny. 

II-95. *Schütz, N.; Weising, K. & Zizka, G.: The genus Deuterocohnia Mez 
(Bromeliaceae): Nuclear vs. chloroplast DNA data in phylogenetic analyses. 

II-96. Seddon, A.W.R.; Froyd, C.A.; Witkowski, A. & Willis, K.J.: Ecological turnover or 
evolutionary change? Assessing the response of coastal diatoms to environmental 
variability in the Galápagos Islands. 

II-97. N.N. 

II-98. N.N. 

II-99. N.N. 

II-100. N.N. 

II-101. Silva-Iturriza, A.; Rosales, R.; Lentino, M. & Mijares, A.: Prevalence and 
possible transmission dynamics of avian haemosporidian parasites in forest birds 
from Venezuela. 

II-102. Spanou, S.; Tiniakou, A. & Georgiadis, Th.: Ecological status assessment of the 
wider Athens International Airport area based on plant-species indicators.  

II-103. Štech, M.; Chlumský, J.; Daneck, H.; Fér, T.; Herbstová, M.; Košnar, Jan; 
Košnar, Jiří; Koutecký, J.; Trávníček, P. & Suda J.: Modern biosystematic tools 
have reshaped our understanding of the taxonomically most challenging group of 
the genus Melampyrum in Europe. 
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II-104. Szucsich, N.U.; Böhm, A.; Jellinek, V. & Pass, G.: New characters for old splits: 
The “Entognatha-problem” and morphological phylogenetics. 

II-105. Tacuatiá, L.O.; Chauveau, O.; Corrêa, L.B.; Pustahija, F.; Raquin C.; Nadot, S.; 
Eggers, L.; Kaltchuk-Santos, E.; Souza-Chies, T.T.; Siljak-Yakovlev, S.: 
Cytogenetical study of some North and South American species of Sisyrinchium 
genus (Iridaceae). 

II-106. Tian, X.-X.; Xie Q.; Li M.; Gao, C.-Q.; Cui Y.; Xi, L.; & Bu, W.-J.: Phylogeny of 
Pentatomomorpha, with emphasis on Trichophora (Hemiptera: Heteroptera) based 
on six Hox gene fragments. 

II-107. *Tomasello, S. & Oberprieler Ch.: Phylogeography of the polyploid complex of 
Leucanthemopsis alpina (L.) Heywood (Compositae, Anthemideae). 

II-108. Azhar, I.U.: Spread and status of lantana weed (Lantana camara L.) an invasive 
alien weed threatening the natural ecosystem. 

II-109. Usoltseva, M. & Likhoshway, Y.: Aulacoseira species (Bacillariophyta) from the 
Miocene deposits at different locations and the evolution of elements of the fine 
structure. 

II-110. Vargas-Ramírez, M.; Stuckas, H.; Castaño-Mora, O.V. & Fritz,U.: Extremely low 
genetic diversity and weak population differentiation in the endangered colombian 
river turtle Podocnemis lewyana (Testudines, Podocnemididae). 

II-111. Vazacova, K. & Münzbergova, Z.: Evolution of plant dispersal abilities on 
islands: differences between endemic and non-endemic species. 

II-112. Wagner, N. & Weising, K.: Species evolution in the South American genus 
Fosterella (Pitcairnioideae, Bromeliaceae). 

II-113. Wolfová, K. &  Münzbergová Z.: Isolated central European populations of 
Jurinea cyanoides compared to potential parental populations in Ukraine.  

II-114.  *Záveská, E.; Fér, T.; Marhold, K.; Šída, O. & Leong-Škorničková, J.: Evolution 
of the genus Curcuma: insights from geometric morphometrics & molecular 
markers.  

II-115.  Braun, B.; Mansion, G.; Oganesian, M.; Parolly, G. & Borsch, T.: First inference 
of the evolutionary history of Campanula (Campanulaceae) in the Caucasus - An 
exemplar study based on trnK/matK/petD sequence data. 

II-116.  Köhler, L. & Albach, D.C.: Pollination biology and natural hybridization between 
Verbascum densiflorum Bertol. and Verbascum nigrum L. (Scrophulariaceae). 

II-117. Nagy, Z.T.; Sonet, G.; Glaw, F. & Vences, M.: Assessing squamate diversity in 
Madagascar using theDNA barcoding approach. 
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