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Distribution patterns of Astragalus in the old world based on some selected sections
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Summary

The geographic distribution of Astragalus L. (Fabaceae) was analyzed using a database of 12377 geo-referenced
observations. In the old world (including Asia, Africa and Europe) there are ca. 2900 euploid species classified in 166 distinct
sections. In this study using geographic information system (GIS) by means of DIVA-GIS (ver. 4) distribution map of some more
important sections in the old world was illustrated. A grid of 50 x 50 km cells were used to map the biodiversity and species richness.
These maps showed west Asia with over half of all species and ca. 1000 endemics is most significant region. Our studies
demonstrated biodiversity centers of Astragalus chiefly located in Iran and Afghanistan. Complementarily analysis for determining
conservation management priorities according to mathematical models (Rebelo Algorithm) has been done and locations were
illustrated on map. Rare species were specified based on extent of distribution area, number of observations and maximum distance
between observations of each species. Also, variations of species richness along with increasing of altitude indicated that ecological
optimum for Astragalus is ca. 2000 m. In conclusion based on our present-only data and “Ecological Niche Modeling”, predictive
distribution map for the entire old world using BIOCLIM model has been provided.

Keywords: Biodiversity, ecological niche modeling, elevational distribution, endemics, GIS (geographic information system),
old world
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Table 2. Number of species, sections, endemic species and endemic sections of Astragalus in different regions and countries of the old world

Region Countr No. of No. of Endemic Endemic End. sp./species % Area Species /area  Section /area End. sp./area
g y section species section  species - Sp/Sp (km?) #100000 #100000 #100000
Africa Morocco 15 42 0 10 23.8 458,730 9.16 3.27 2.18
Algeria 15 38 0 4 10.5 2,381,741 1.60 0.63 0.17
Libya 16 33 0 3 9.1 1,757,000 1.88 0.91 0.17
Egypt 16 18 0 1 55 997,690 331 1.60 0.1
Tunisia 10 19 0 0 - 164,150 11.57 6.09 -
Sudan 5 7 0 0 - 2,503,890 0.28 0.20 -
Ethiopia 5 7 0 1 14.2 1,133,882 0.62 0.44 0.09
Congo( Zaire ) 1 2 0 0 - 2,344,872 0.09 0.04 -
Zambia 1 1 0 0 - 752,614 0.13 0.13 -
Central Asia Mongolia 35 98 2 17 17.35 1,564,116 6.27 2.24 1.09
Siberia region 25 87 0 12 13.79 9,653,000 0.90 0.26 0.12
Caucasus Northern Caucasus 46 174 2 17 9.77 440,000 39.55 10.45 3.86
Azerbaijan 42 139 0 8 5.76 86,600 160.51 48.50 9.24
Armenia 33 100 0 3 3 29,743 336.21 110.95 10.09
East Asia China 60 456 2-3 228 50 9,572,900 4.76 0.63 2.38
Tibet (Xizang) 22 56 0 0 0 1,221,600 4.58 1.80 0
Far East Japan 7 8 0 3 37.50 377,835 2.12 1.85 0.79
Korean Peninsula 1 2 0 0 - 222,223 0.90 0.45 -
Middle Asia Kazakhstan 58 304 0 69 22.70 2,724,900 11.16 2.13 2.53
Uzbekistan 56 240 0 28 11.67 447,400 53.64 12.52 6.26
Tajikistan 63 229 2 65 28.38 143,100 160.03 44.03 45.42
Turkmenistan 43 146 1 25 17.12 488,100 29.91 8.81 5.12
Kyrgyzstan 45 145 0 16 11.03 199,900 72.54 22.51 8
South Asia Pakistan 47 145 0 22 15.17 796,095 18.21 5.90 2.76
India 34 88 0 13 14.77 3,166,414 2.78 1.07 0.41
Nepal 7 14 0 0 0 147,181 9.51 476 0
Bhutan 4 11 0 0 0 38,394 28.65 10.42 0
West Asia Iran 70 858 8 582 67.83 1,629,918 52.64 4.29 35.71
Turkey 65 421 8 231 54.90 779,452 54.01 8.34 29.64
Afghanistan 51 291 3 143 49.14 652,225 44.61 7.82 21.92
Iraq 39 129 0 7 543 435,052 29.65 8.96 1.61
Syria 22 57 0 12 21.05 185,180 30.78 11.88 6.48
Palestine 23 48 0 5 10.42 20,425 235.01 112.61 24.48
Jordan 16 33 0 3 9.09 89,342 36.94 17.91 3.36
Saudi Arabia 13 20 0 2 10 2,480,000 0.81 0.52 0.08
Kuwait 7 10 0 0 0 17,818 56.12 39.29 0
Sinai Peninsula 6 7 0 2 28.57 61,000 11.48 9.84 3.28
Oman 3 5 0 0 0 309,500 1.62 0.97 0
Yemen 2 2 0 0 0 555,000 0.36 0.36 0
Europe 135 47 4 60 44.44 10,180,000 13 045 0.58
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Table 3. Endemic and sub-endemic sections which are limited to some countries or regions

"! . /) & s - )
(Country/Region) (Section)
Brachylobium, Campylanthus, Eriostoma, Lamprocarpa, Leucocercis, Microphysa,
ol! Plagiophaca, Semnanense | Sioola o Acanthophace (Y i), Anthylloidei,
(Iran) Brachycalyx, Malacothrix, Hymenostegis, Polystegis
Sliwlisl Saxifractor, Thaumasiophaca
(Afghanistan)
aS 5 Argaeus, Christianophysa, Diacmae, Hymenocoleus, Stereocalyx, Vulneraria,
(Turkey) Eustales, Sisyrophorus
e Parvistipulus (Swldes), Lotidium (Scwsilasss), Chrysopteri, Ebracteolati
(China
Ol gie Alexandri, Pseudoerioceras
(Mongolia)
OliwiaS 3 Eremophysopsis
(Turkmenistan)
oSl Albertoregelia, Bungeastrum
(Tajikestan)
5laas Acmothrix, Holophyllum
(Caucasus)
Ly ,l Pogonotropis, Baldaccia, Aberantes, Vesicaria, Pedina (538 4 L5 N
(Europe)
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Fig. 3. Distribution maps of some Astragalus sections in the Old World. Sections name are inserted on the map.
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Table 4. List of sections used in mapping the species richness

. No. of No. of . No. of No. of
Section . . Section . .
species specimens species specimens

Acanthophace 11 87 Dissitiflori 171 340
Adiaspastus 45 272 Hymenostegis 53 580
Aegacantha 70 257 Incani 163 564
Alopecuroidei 65 508 Macrophyllium 9 128
Anthylloidei 34 251 Malacothrix 136 639
Astragalus 50 535 Phyllolobium (new genera) 22 48

Caprini 323 3000 Poterion 17 461
Chlorostachys 38 256 Pterophorus 29 134
Chronopus 17 371 Skytrophos 11 38
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Fig. 11. Predict map of the potential distribution of Astragalus in the old world.
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