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Geographic distribution of Astragalus in Iran
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Table 1. Astragalus distribution by province. Number of observations (obs), species,
rare species (obs<5), and the ratio of observations to species

Province Obs Species Rare Species Obs/Species
Ardebil 264 95 27 2.78
Bushehr 38 18 5 2.11
Chahar Mahal va Bakhtiari 201 76 18 2.64
East Azerbaijan 365 138 50 2.64
Esfahan 537 154 41 3.49
Fars 345 127 37 2.72
Gilan 121 49 4 247
Golestan 113 56 16 2.02
Hamadan 244 96 13 2.54
Hormozgan 136 38 9 3.58
Ilam 9 7 5 1.29
Kerman 203 78 25 2.60
Kermanshah 158 72 19 2.19
Khuzestan 80 27 7 2.96
Kohgiluyeh va Buyer Ahmad 83 51 13 1.63
Kordestan 480 125 32 3.84
Lorestan 180 74 25 2.43
Markazi 284 99 18 2.87
Mazandaran 406 96 19 4.23
North Khorasan 253 68 20 3.72
Qazvin 279 106 21 2.63
Qom 56 36 2 1.56
Razavi Khorasan 473 139 69 3.40
Semnan 246 100 29 2.46
Sistan va Baluchestan 99 35 8 2.83
South Khorasan 47 19 8 2.47
Tehran 983 129 28 7.62
West Azarbayejan 609 149 45 4.09
Yazd 92 50 8 1.84
Zanjan 230 87 21 2.64
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Fig. 2. Number of observations of Astragalus by species.
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Table 2. Grouping of Astragalus according to the number of observations
Group of

Observation No. of Species No. of Observation % age
Rare (<5) 495 915 61.04
510 139 991 17.14
11_20 83 1221 10.23
21 30 30 705 3.70
3140 19 668 2.34
41 50 16 712 1.97
51 100 23 1519 2.84
101_150 4 451 0.49
>150 2 424 0.25

Total 811 7606 100
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Table 3. The first twenty ranks according to number of observation (obs), maximum
distance between two observations of one species (MaxD) and surface estimated (CA;)

Clslico olaei ouolivo 90 (yw alols LS5Tus JEi cai coluno

Species Obs Species '\(/Ilfn):')j Species CAsz
A. verus 218  A. oxyglottis 1801 A. verus 76.4
A. compactus 206  A. aureus 1701 A. compactus 75.3
A. microcephalus 128  A. macropelmatus 1681 A. tribuloides 60.7
A. iranicus 117 A tribuloides 1648 A. curvirostris 49.8
A. caspicus 105  A. longistylus 1640 A. effuses 47.7
A. aegobromus 101  A. compactus 1615 A. campylorrhynchus 47.5
A. curvirostris 90 A.crenatus 1601 A. rhodosemius 455
A. tribuloides 89  A. hamosus 1577 A. caspicus 453
A. chrysostachys 86  A.commixtus 1549 A. ovinus 449
A. ovinus 82  A. macrocephalus 1523 A. microcephalus 44.5
A. brachyodontus 77  A. rhodosemius 1521 A. gossypinus 434
A. myriacanthus 75 A. campylorrhynchus 1513 A. iranicus 40.9
A. glaucacanthus 71  A. dactylocarpus 1467 A. siliquosus 40.5
A. effusus 68  A.arpilobus 1456 A. brachyodontus 39.5
A. rhodosemius 68  A.ophiocarpus 1422 A. chrysostachys 37.9
A. gossypinus 68  A. myriacanthus 1393 A. macropelmatus 37.6
A. aureus 66 A. effuses 1386 A. myriacanthus 375
A. podolobus 65 A bakaliensis 1356 A. caragana 37.1
A. pinetorum 65  A. camptoceras 1351 A. podolobus 36.4
A. teheranicus 59  A.siliquosus 1344 A. crenatus 36.4
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Fig. 3. Maximum distance between two observations of each species (MaxD) and circular
area (CAjzp). A circular area with a 30 km radius was assigned to each observation. Areas
where circles of a species overlap were only counted once. The area is expressed relative to
the area of one circle. Species sequence is not necessarily the same for MaxD and CA;,
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Table 4. Grid-Based species richness statistics according to the provinces

No. of

) rid cells Mean Mean Highest Tot_al No. of
Province g ith No. of No. of N gf spp. in one cell
with one spp. per obs. per NO- OTSPR- iy highest No.
or more - - in one cell o
obs. grid cell grid cell of spp. (%)
Ardebil 20 6 8.05 28 29.47
Bushehr 13 2.1 2.53 5 27.78
Chahar Mahall va Bakhtiari 16 6.9 8.7 19 25.00
East Azarbaijan 34 72 9.4 26 18.84
Esfahan 57 5.8 7.2 20 12.99
Fars 64 3.7 43 24 18.90
Gilan 10 7.1 9.9 14 28.57
Golestan 14 5.4 7.4 22 39.29
Hamadan 21 7.7 10.7 30 31.25
Hormozgan 31 2.8 3.6 12 31.58
Ilam 6 1 1 1 14.29
Kerman 49 2.9 34 13 16.67
Kermanshah 23 43 5.7 16 22.22
Khuzestan 29 1.9 2 5 18.52
Kohgiluyeh va Buyer Ahmad 11 39 4.1 12 23.53
Kordestan 26 9.2 12.3 37 29.60
Lorestan 23 4.5 52 21 28.38
Markazi 23 7.3 8.9 22 2222
Mazandaran 18 10.3 23 39 40.63
North Khorasan 15 9.1 15.1 33 48.53
Qazvin 15 9.1 13.1 43 40.57
Qom 11 5.1 53 13 36.11
Razavi Khorasan 91 3.5 4.1 18 12.95
Semnan 39 3.9 4.6 14 14.00
Sistan va Baluchestan 31 1.8 2.1 7 20.00
South Khorasan 10 2.4 4.1 7 36.84
Tehran 18 19.4 40 41 31.78
West Azarbaijan 39 7.8 11.4 25 16.78
Yazd 20 2.4 34 20 40.00
Zanjan 17 7.7 10.5 21 24.14
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sites correspond to the numbered grid cells in figure 7.
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species observed in an area covering 250 m of difference in altitude.
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GEOGRAPHIC DISTRIBUTION OF ASTRAGALUS
(FABACEAE) IN IRAN
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Received: 04.11.2008 Accepted: 22.06.2009

The geographic distribution of Astragalus (Fabaceae) in Iran was analyzed
using a database of 7606 georeferenced observations. Astragalus occurs in all
provinces of Iran, but 88% of the observations are in five provinces including
Tehran, West-Azerbaijan, Esfahan, Kordestan, and Khorasan-e Razavi. Most species
are rare and narrowly endemic: The largest distance between two observations of the
same species for 451 species is <200 km. The highest number of species (154
species) was known from Esfahan Province, followed by East-Azerbaijan with 149
species. A grid of 30 x 30 km cells were used to map the species richness. There are
794 cells with observation on grid map. To include all species of Astragalus, 269
selected cells are enough. High species richness occurs only in northern half of
country especially in north-west of the Iran. Regions with high richness include
Central-Alborz Mountain in north, North-Zagros Mountain in west, Mountain of
north-west corner of Iran, and Khorasan-Kopet Dagh Mountain in North-East. The
highest number of species in a grid cell (43 species) occurs in Avaj between Qazvin
and Hamedan. Astragalus species occur between 30° N and 38° N. Astragalus
species widely distributed in mountainous regions especially between 1000 and
3000 m altitude.

* Corresponding author (E-mail: maassoumi@rifr-ac.ir)
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Figures and tables are given in the Persian text.
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