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Benchmarking plant diversity
of Palaearctic grasslands

Biurrun, l., Dengler, J., Pielech, R., Steinbauer, M.J., Marceno, C.,
Guarino, R., Dembicz, I., Garcia-Mijangos, I., Burrascano, S.,
Kapfer, J. & GrassPlot Consortium
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Flant species richness: the world records
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Plant species richness: the world records

J. Bastow Wilson, Robert K. Peet, Jiirgen Dengler & Meelis Partel

Nrea {mﬂ}, Richness Method Communty Region Rekrence
0.000001 3 shoot  Dry, sandy grasskand Germany J. Dengler etal. (unpubl ; see Dengler etal. 2004)
0.000009 3 shoot Dy, sandy grassland Germany J. Dengler etal. (unpubl ; see Dengler etal. 2004)
0.0001 5 shoot  Dry, sandy grasslkand Germany J. Dengler etal. (unpubl.; see Dengler etal. 2004)
0.0009 8 rooed M ountain grassland Argentna J.J. Cantero (unpubl.)
0.001 12 shoot  Limesione grassland Sweden van der Maarel & Sykes (1993)’
0004 13 rooted  Semi-dry bas. grassland Czech Republic  Klimes etal (2001)
0.01 25 rooted  Wooded meadow Esionia Kull & Zobel (1991)
0.04 42 rooted  Wooded meadow Estonia Kull & Zobel (1991)
01 43 shoot  Semkdry bas. grassland Romania Dengler etal. (2009)
025 44 rooted Semi-dry bas. grassland Czech Republic  Klimes etal (2001)
1 89 rooted M ountain grassland Argentna Cantero etal. (1999)
10 98 shoot  Semkdry bas. grassland Romania Dengler etal. (unpubl ; see Dengler etal. 2009)
16 105 shoot  Semidry bas. grassland Czech Republic  Z Otypkova (unpubl.)
25 116 shoot  Semi-dry bas. grassland Czech Republic  Z Otypkova (unpubl.)
49 131 shoot Semi-dry bas. grassland Czech Republic  Z Otypkova (unpubl.)
100 233 rooted  Tropical lowland rainforest Costa Rica Whitmore etal. (1985)
1000 313 rooted  Tropical lowland rainforest Colombia Duwenvoorden (1994)
4000 489 rooted  Tropical lowland rainforest Colombia Galeano etal (1998)
10000 g42 rooted  Tropical rainforest Ecuador Balslev etal. (1998)
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The most species-rich plant communities in the Czech Republic
and Slovakia (with new world records)

Druhové nejbohatsi rostlinna spolecenstva Ceské republiky a Slovenska (s novymi svétovimi rekordy)

Milan Chytry', Toma§ DraZil’, Michal Hiajek', Veronika Kalnikovi',
Zdenka Preislerova', Jozef Sibik™, Karol Ujhdazy’ Irena Axmanové',
Dana Bernétov4® Draho§ Blanar’, Martin Dan&4k® Pavel Dievojan',
Karel Fajmon™", Dobromil Galvének',Petra Hijkov 4" Tomi§ Herben",
Richard Hrivnﬁkj,glépﬁn Janelek™ Monika JaniSova®, Sirka Jirask4a",
Jan Klimen(®, Judita Kochjarova™, Jan Lep¥', Anna Leskovjanska",
Kristina Merunkov4' Jan M1adek®, Michal Slez4k'™ Jin Seffer®,

Viera Sefferova®, Iveta Skodov#’, Jana Uhlifov&™, Mariana Ujhdzyov4”
& Marie Vymazalovi'
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Research paper

Scale-dependent plant diversity in Palaearctic
grasslands: a comparative overview

Jiirgen Deng!erﬂ{ Tdoia Biurruns, Iva Apasmlavu", Esther Bﬂumamfl, Thomas Beckers, Asun Berasﬁegi&, Steffen Boch?,
Laura Cancellieri'. Iwona Dembicz . Yakiv P. Didukh'’, Christian Dolnik"', Nikolai Ermakov'’, Goffredo Filibeck®, Itziar
Gﬂfﬂfﬂ-ﬂfﬁﬂﬂgﬂs{ Gianpietro Giusso del Gm!tl‘.als, Riccardo Guari.rm”: Monika Janifawils: Renaud Jaumﬂ’em: Kai Jen-
sen”, Michael Jeschke 1s= Zygmunt chﬁlg, Lukasz Eazubg= Anna A. Kuzemkom: Swanife Liibelzl"u: Hristo Pedaskenka‘*,
Mariya Pafyakwau, Eszier Ruprechi’u= Anna Sznbdy, Kiril Vassﬂevq, Nikolay Ve.!ev", Frank Weiser'

Mean, maximum and minimum values

Total vegetation, vascular plants,
bryophytes and lichens

Seven standard grain sizes, from 1
cm? to 100 m?

Data from EDGG Field

Workshops and similar studies



Plots aggregated at study level for mean
calculation
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GrassPlot - a database of multi-scale plant diversity in Palaearctic

grasslands

Long Database Repoart

N2 plots: 190,673

N2 nested series with at least four grain sizes: 4656

Plots assigned to 17
vegetation types, biomes
and regions

Composition data
Land use data
Environmental data

Structural data
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Fraction of phytosociological classes in the
broadly defined vegetation types

Koelerio-Corynephoretea canescentis
B |ygeo sparti-Stipetea tenacissimae
= Stipo-Trachynietea distachyae

Sedo-Scleranthetea
Festuco hystricis-Ononidetea striatae

B Festuco-Brometea
Nardetea strictae
Molinio-Arrhenatheretea

® Elyno-Seslerietea
Carici rupestris-Kobresietea bellardii

m Junceteatrifidi
l—-— ® Festucetea indigestae




Aims

Mean, minimum and maximum values of species richness of
Palaearctic grasslands for eight grain sizes:

0.0001 m2, 0.001 m2,0.01 m2,0.1 m2,1m2,10 m2, 100 m2
and 1000 m2

Richness values for vascular plants, bryophytes and lichens, as
well as for total vegetation

Allow plot aggregation for mean calculation by geographic
grid, vegetation type, biome and/or biogeographic region

Implement an online tool for richness data visualization



118,912 plots of standard grain sizes Data compilation

117,766 plots from GrassPlot database
1,146 additional plots from M. Chytry
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Vegetation types

m Alpine grassland

m Meso-xeric grassland

= Mesic grassland

= Mediterranean grassland

m Xeric grassland

[ Sandy dry grassland
Rocky grassland
Wet grassland

1 Others communities
Not assigned

Other communities

2% _\1%/—

1%

B Dune

B Saline community

= Wetland

# Ruderal community

W Garrigue

¥ Semi-desert
Heathland
Tall forb community
Thorn cushion community

Rock and scree



Richness of vascular plants

RESULTS

Mean richness of vascular plants for the standard grain sizes
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Richness of vascular plants

Richness of meso-xeric grasslands:
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differences across regions
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Fraction of vascular plantas, bryophytes and lichens in
mean richness values of Palaearctic grasslands at 10 m?
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Example for meso-xeric grasslands across regions
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10 m?

MW Lichens
M Bryophytes

Vascular plants

Eastern Europe Mediterranean,
Middle East/
Caucasus

Northern
Europe

Russia

W Europe




60

55

50

35

Spatial distribution of mean richness of vascular plants

for meso-xeric grasslands across three grain sizes: 0.01,

1 and 100 m?
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Online tool for visualization of
richness data

Remek Pielech

GrassPlot database (v. 1.35) Richness in vegetation types ~ Richness in biomes Descriptive statistics Map

. A|p|ne grass|and- -—--—- s e s B E s
Choose plot size [m2]: Dune )
O 00001 Q0001 ®001 O01 O1 O10 Garrigue and Thorn cushion community{ ———— * ¢
O 100 O 1000 Heathlandf ——JI—— » +
Mediterranean grassland{ —(—————————— + s+ s o«
Select group of organisms: . Mesic grassland{ ——JIl——— * + *+ * » ¢
S xer (oo — N
Vascular - = Meso-xeric grassland » se L
c Rock and scree [HI—— *
2 Rocky grassland{ —(I——— # %+ e+ =+
Select biome (Schultz modified with Korner): g Ruderal community{ —I—— .
Alpine, Boreal zone, Dry midlatitudes, Dry tropics = E Saline community | L T} *
Sandy dry grassland{ —JIl——-+% « » s = «
i —n—
Select biome (Encyclopedia of Biomes): Sem%jﬁ%i:ggi:ii?;_ _.
China, Eastern Europe, Japan and Korea, Kazakt = (3 Wetgrasslandy  —(HNDI———— ¢+ ¢ *
Wetland{ —I—— = *
Select region (Squires et al. 2018); Xeric grassland{_* - ] et .
0 5 10 15 20
China and Mongolia, Eastern Europe, Japan, Kaz = Species richness

number of plots = 63527
Select country:

AD, AM, AT, AZ, BA, BE, BG, BY, CH, CN, CZ, DE, ~


https://rpielech.shinyapps.io/GrassPlotApp/

Call for data contribution to GrassPlot
database

Precisely delimited and carefully sampled to achieve completness

Plot size: 0.0001 m2, 0.001 m2,0.01 m2,0.1 m2, 1 m2, 10 m2, 100 m2, 1000 m2
Nested series with at least four grain sizes

Vascular plants, but bryophytes and lichens also welcomed

Geographic coordinates

Environmental data

Composition data

Consortium bylaws and other relevant information in
https://bit.ly/2HvVkgu



https://www.bayceer.uni-bayreuth.de/ecoinformatics/en/forschung/gru/html.php?id_obj=139267
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