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Summary

Euphorbia (Euphorbiaceae) with more than 2000 species is the second largest giant genus distributed throughout
the continent except the Arctic. Iran with four subgenera, 19 sections, three subsections, and 93 species is the second
richest country after Turkey and one of the most important biodiversity centers in west Asia. Iran, is the richest
concentration of endemic and subendemic Euphorbia species among West Asian countries with 21 and 33 species,
respectively. Four northern provinces of Iran viz. Mazandaran, Khorasan, Alborz, and Eastern Azarbaijan, are the most
diverse ones with 30, 27, 26, and 26 species, respectively. The lowest diversity of the genus with six and eight species
occur in Qom and Bushehr provinces, respectively. The highest number of endemics was observed in Esfahan and Fars
with eight and seven species, respectively, followed by Kerman, Khorasan and Mazandaran provinces with five species
each. There is no endemics in Qom and Kermanshah provinces. All endemic and subendemic species in Iran were
evaluated by the IUCN Red List categories and criteria. Of the 60 known evaluated species at the country level, 27 species
was classified under threatened categories including, CR, EN, and VU with nine species each. The 33 remaining species
were considered as NT and LC with three and 30 species, respectively.
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Fig. 1. Selected species of the genus Euphorbia in Iran: A-C (endemic species), A. E. connate, B. E. hebecarpa,
C. E. malleata, D-F (species of special habitats), D. E. aucheri (screes), E. E. turczaninowii (mobile sandy hills),
F. E. petiolata (gypsum and saline soils), G-I (species with threatened status), G. E. spartiformis (EN), H. E. sahendi (CR),
I. E. erythradenia (VU), J-L (ruderal and invasive natives), J. E. macroclada (in west of Iran), K. E. seguieriana (in northwest
of Iran), L. E. microsciadia (in north, northeast and central of Iran), M-O (weeds of fields and orchards), M. E. chamaesyce
(weed of orchards, greenhouses and landscapes), N. E. serpens (weed of orchards, greenhouses and landscapes), O. E. falcata
(weed of orchards and fields).
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Table 1. The number of total and endemic Euphorbia species of each subgenus and section occurring in Iran

No. of species

Subgenus Section World Iran Endemic
Athymalus Balsamis 9 1 0
Alectoroctonum* 115 1 0
Chamaesyce Anisophyllum 365 10 0
Cheirolepidium 3 2 0
Poinsettia* 21 2 0
Arvales 6 3 0
Calyptratae 2 1 1
Chylogala 4 1 0
Esula 101 7 3
Helioscopia 128 13 1
Herpetorrhizae 12 8 0
Esula Lagascae 2 1 0
Myrsiniteae 17 0
Patellares 17 3 0
Pithyusa 60 21 15
Sclerocyathium 10 1
Szovitsiae 1 1 0
Tithymalus 40 3 0
Euphorbia Tirucalli* 24 1 0

* Non-native section in Iran
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Fig. 2. Selected species of the genus Euphorbia in Iran: A-C (species with ornamental potential), A. Euphorbia craspedia,

B. E. erubescens, C. E. marschalliana.
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Table 2. List of the Iranian endemic and subendemic species of Euphorbia with their section, distribution, distribution in Iran, habit and threat category at the World level (with the
exception of distribution in Iran, the other data is based on Pahlevani et al. 2020.)

No. Taxon Section Distribution - Dlstrlbuthn Habitat Conservation
in Iran (province) status
1 Euphorbia acanthodes Akhani Pithyusa Iran Ilam, Khuzestan Gypsum hills EN
2 E. altissima Boiss. Helioscopia Iran, Iraq, Lebanon, Syria, W Azarbaijan Riverbanks, springs, irrigation ditches, oak LC
var. altissima Cyprus, Turkey woods, clay soils
3 E. armena Prokh. Myrsiniteae Iran, Armenia, Azerbaijan, E Azarbaijan, W Azarbaijan River banks, sandy plains and gravelly steppes VU
Turkey
4 E. arvalis Boiss. & Heldr. subsp. Arvales Iran, Armenia, Azerbaijan, E Azarbaijan, Ardebil Steppes, fields, hillsides LC
arvalis Turkey
5 E. aserbajdzhanica Bordz. Herpetorrhizae Iran, Armenia, Azerbaijan, E Azarbaijan, Alborz, Gilan, Markazi, Dry stony slopes, saline and calcareous soils LC
Turkmenistan Mazandaran, Qazvin, Qom, Semnan,
Tehran
6 E. aucheri Boiss. Herpetorrhizae Iran, Iraq, Turkmenistan E Azarbaijan, Alborz, Esfahan, Khorasan, Steep LC
Fars, Chaharmahale Bakhtiari, Golestan, dry alpine and subalpine
Kermanshah, Kohgiluye & Boyerahmad, slopes, screes, metamorphic rocks,
Kordestan, Lorestan, Markazi, calcareous stones
Mazandaran, Qazvin, Semnan, Tehran
7 E. austroiranica Pahlevani Esula Iran Hormozgan, Kerman, Sistan & Rocky hills, in limestone gorges, gravelly sand LC
Baluchestan and clay soils
8 E. belgheisi Pahlevani Pithyusa Iran E Azarbaijan, Zanjan Alpine zone on rocky ground CR
9 E. buhsei Boiss. Esula Iran, Turkmenistan, Alborz, Esfahan, Khorasan, Fars, Rocky mountain slopes, sandy semi-deserts, LC
Uzbekistan? Hormozgan, Kerman, Semnan, Tehran, calcareous and saline soils, disturbed areas
Sistan & Baluchestan, Yazd
10 E. bungei Boiss. Sclerocyathium Afghanistan, Iran, Alborz, Chaharmahale Bakhtiari, Esfahan,  Foothills, arable lands, grazed areas, semi-desert LC
Pakistan, Tajikistan, Golestan, Khorasan, Mazandaran, regions, calcareous mountain slopes
Turkmenistan Semnan, Tehran
11 E. caeladenia Boiss. Sclerocyathium Iran, Pakistan Kerman, Sistan & Baluchestan Semi deserts to deserts, foothills, Artemisia and LC

Zygophyllum steppes
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12 E. chamaepeplus Boiss. & Gaill. Tithymalus Iran, Irag, Lebanon, Syria, Khuzestan, Hormozgan Limestone cliffs, near rivers, steppes, deserts LC
Palestine, Jordan, Egypt,
Arabian Peninsula
13 E. cheiradenia Boiss. & Hohen. Pithyusa Iran, Armenia, Iraq, E Azarbaijan, W Azarbaijan, Alborz, Stony mountains, igneous hillsides, Artemisia LC
Turkey Ardebil, Chaharmahale Bakhtiari, and Astragalus steppes, pastures, steppe- forest,
Kohgiluye & Boyerahmad, Fars, llam, grassy slopes, rocky limestone
Kermanshah, Kordestan, Esfahan,
Hamedan, Qazvin, Lorestan, Mazandaran,
Tehran, Zanjan
14 E. coniosperma Boiss. & Buhse Helioscopia Iran, Armenia, Azerbaijan, Ardebil In cracked clay mud, exposed hillsides, steppes LC
Georgia, Turkey
15 E. connata Boiss. Calyptratae Iran Kerman, Yazd Open gravel deserts, open Artemisia steppes LC
16 E. craspedia Boiss. Myrsiniteae Iran, Irag, Turkey Chaharmahale Bakhtiari, llam, Open oak scrubs, stony LC
Kermanshah, Kordestan, Lorestan .
limestone steppes
17 E. deltobracteata (Prokh.) Prokh. Herpetorrhizae Iran, Turkmenistan Golestan, Khorasan Steppe grassy slopes LC
18 E. denticulata Lam. Myrsiniteae Iran, Iraq, Syria, Turkey W Azarbaijan, Alborz, Kermanshah, Rocky limestone and igneous slopes, steppe- LC
Kordestan, Khuzestan forest, oak woods and scrubs
19 E. eriophora Boiss. Helioscopia Iran, Armenia, Azerbaijan, E Azarbaijan, Chaharmahale Bakhtiari, Fallow fields, calcareous and clay steppes, LC
Irag, Lebanon, Syria, Alborz, Qazvin, Kermanshah, Lorestan vineyards
Turkey
20 E. erubescens Boiss. Patellares Iran, Iraq, Lebanon, Chaharmahale Bakhtiari, Kohgiluye & Open oak forests, scrubs, Pinus nigra forests, LC
Turkey Boyerahmad, Fars, Ilam, Kordestan rocky slopes, serpentine soils
21 E. erythradenia Boiss. Pithyusa Iran Fars Rocky mountain slopes VU
22 E. ferdowsiana Pahlevani Sclerocyathium Iran Khorasan Rocky slopes, screes CR
23 E. gedrosiaca Rech.f., Aellen. & Pithyusa Iran, Afghanistan Khorasan, Sistan & Baluchestan Steppes, rocky hillsides, deserts LC
Esfand.
24 E. grisophylla M.S. Khan Helioscopia Iran, Turkey Kordestan Dry rocky igneous and limestone slopes, screes LC
25 E. grossheimii (Prokh.) Prokh. Sclerocyathium Iran, Armenia, Azerbaijan, E Azarbaijan, W Azarbaijan, Alborz, Deserts, sandy gravely banks, dry river-beds, LC
Palestine, Kuwait, SW Bushehr, Khorasan, Khuzestan, dry salt steppes
Pakistan, Syria, Saudi Hormozgan, Yazd
Arabia, Egypt
26 E. gypsicola Rech.f. & Aellen Pithyusa Iran Semnan Gypsum hills EN
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27 E. hebecarpa Boiss. Esula Iran Esfahan, Chaharmahale Bakhtiari, Sub alpine to alpine regions, rocky limestone LC
Kohgiluye & Boyerahmad, Fars, Kerman, slopes, Artemisia steppes
Lorestan, Yazd
28 E. heteradena Jaub. & Spach Chylogala Iran, Irag, Armenia, E Azarbaijan, W Azarbaijan, Ardebil, Steppes, rocky slopes, deserts, sandy hills, LC
Azerbaijan, Turkey Alborz, Bushehr, Esfahan, llam, Tehran, fallow fields, arable lands, roadsides
Chaharmahale Bakhtiari, Fars, Gilan,
Qazvin, Kermanshah, Lorestan, Qom,
Markazi, Hormozgan, Hamedan, Yazd,
Sistan & Baluchestan, Kerman, Kordestan,
Zanjan
29 E. iranshahrii Pahlevani Pithyusa Iran Esfahan, Chaharmahale Bakhtiari, Mountain rocky slopes VU
Kohgiluye & Boyerahmad, Fars
30 E. kavirensis Pahlevani Pithyusa Iran Esfahan Gravelly desert in Artemisia steppes NT
31 E. khabrica Pahlevani Esula Iran Esfahan, Kerman Screes, calcareous rocky slopes EN
32 E. kopetdaghi (Prokh.) Prokh. Pithyusa Iran, Turkmenistan Golestan, Khorasan Steppe-forests, scrubs, foothills, Juniperus open NT
woodlands, stony slopes, field margins
33 E. larica Boiss. Balsamis Iran, Bahrain, Qatar, Sistan & Baluchestan, Fars, Kerman, Dry rocky hillsides, sandy wadi beds, sub-desert LC
Oman, UAE, Yemen Hormozgan shrublands, coastal rocks
34 E. macrocarpa Boiss. & Buhse Helioscopia Iran, Iraq, Armenia, W Azarbaijan, Kermanshah, Kordestan, Oak forests, stony volcanic slopes, rocky LC
Azerbaijan, Turkey Lorestan, Mazandaran limestone pass
35 E. macroclada Boiss. Pithyusa Iran, Armenia, Iraq, E Azarbaijan, W Azarbaijan, Ilam, Disturbed areas, arable lands, dry meadows, LC
Palestine, Jordan, Lebanon, Kermanshah, Kordestan, Lorestan, road sides, Artemisia and Astragalus steppes,
Syria, Turkey Hamedan open oak forests
36 E. malleata Boiss. Pithyusa Iran Esfahan, Yazd Artemisia and Astragalus steppes, overgrazed LC
and dry mountain slopes
37 E. marschalliana Boiss. Myrsiniteae Iran, Armenia, Azerbaijan E Azarbaijan, W Azarbaijan, Esfahan Roadsides, dry stony and pebbly slopes, LC
riverbanks, igneous slopes
38 E. mazandaranica Pahlevani Helioscopia Iran Mazandaran, Gilan Hyrcanian forests VU
39 E. microsciadia Boiss. Pithyusa Iran Esfahan, Tehran, Chaharmahale Bakhtiari, Steppes, roadsides, foothills, mountain slopes, LC

Khorasan, Semnan, Fars, Qazvin,
Kohgiluye & Boyerahmad, Lorestan,
Mazandaran, Markazi, Hamedan

arable lands
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40 E. mirzakhaniana Pahlevani Pithyusa Iran Ardebil, Mazandaran Alpine zone on rocky and gravelly grounds EN
41 E. monostyla Prokh. Myrsiniteae Iran, Turkmenistan Golestan, Khorasan Dry stony and pebbly slopes, schistose soil LC
42 E. orientalis L. Helioscopia Iran, Armenia, Azerbaijan, E Azarbaijan, W Azarbaijan, Alborz, Rocky slopes, screes, scrubs, metamorphic LC

Iraq, E Turkey Ardebil, Tehran, Fars, Lorestan rocks, eroded clay hills, dry river banks
43 E. osyridea Bois. Esula Iran, Afghanistan, Pakistan ~ Bushehr, Khorasan, Sistan & Baluchestan, Rocky foothills, in limestone gorges, gravelly LC
Fars, Hormozgan and sandy beds, siliceous rocks
44 E. phymatosperma Boiss. & Gaill. Lagascae Iran, Iraq, Jordan, Ilam, Kermanshah, Lorestan, Mazandaran Steppes, limestone hills, Quercus scrubs, LC
Lebanon, Palestine, Syria, valleys
Turkey
45 E. plebeia Boiss. Pithyusa Iran Fars Mountain slopes VU
46 E. polycaulis Boiss. & Hohen. Pithyusa Iran Alborz, Esfahan, Fars, Kordestan, Dry stony slopes, overgrazed pastures and LC
Lorestan, Markazi, Hamedan, Zanjan rangelands, clay and limestone slopes
47 E. sahendi Bornm. Pithyusa Iran E Azarbaijan Alpine steppe, igneous mountain slopes CR
48 E. spartiformis Mobayen Pithyusa Iran Kerman, Hormozgan Chasmophyte, calcareous slopes EN
49 E. sulphurea Pahlevani Pithyusa Iran Sistan & Baluchestan Alpine stony ground in volcanic mountain on CR
the sulphur bed
50 E. teheranica Boiss. Pithyusa Iran Alborz, Tehran, Semnan, Mazandaran Gypsum hills, Artemisia, Stipa and Astragalus NT

steppes, dry mountain slopes
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Fig. 3. The number and distribution of species, endemics and subendemics of the genus Euphorbia in provinces of Iran.
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Table 3. Checklist of 60 endemic, subendemic and rare Euphorbia species of Iran: number of records of studied herbaria
specimens, extent of occurrence (EOQO), area of occupancy (AOO), 10% of maximum distance, Red List categories and
criteria at Iran level

No. Taxon No. of Extent of Area of 10% of maximum Conservation
record occurrence (Km?) occupancy (Km?) distance (Km) status in Iran
1 Euphorbia acanthodes Akhani 3 495 588 14 EN
2 E. altissima Boiss. var. altissima 1 10> 100> - CR
3 E.armena Prokh. 3 432 108 6 EN
4 E. arvalis Boiss. & Heldr. 5 17061 4500 30 A%V
subsp. arvalis
5 E. aserbajdzhanica Bordz. 25 193000 40000 <50 LC
6  E. aucheri Boiss. 100 797000 130000 <50 LC
7 E. aulacosperma Boiss. 6 3384 2000 20 EN
8 E. austroiranica Pahlevani 13 192148 32500 <50 LC
9 E. belgheisi Pahlevani 3 - 2187 27 CR
10  E. buhsei Boiss. 209 823600 220000 <50 LC
11  E. bungei Boiss. 250 679254 197500 <50 LC
12 E. caeladenia Boiss. 25 37000 24000 40 NT
13 E. chamaepeplus Boiss. & Gaill. 6 112890 10000 <50 LC
14 E. cheiradenia Boiss. & Hohen. 335 407100 195000 <50 LC
15  E. cheirolepis Fisch. & C.A.Mey. 27 302000 37500 <50 LC
16  E. coniosperma Boiss. & Buhse 1 10> 100> - CR
17  E. connata Boiss. 64 77151 51200 40 LC
18  E. consanguinea Schrenk 2 - 18 3 CR
19  E. craspedia Boiss. 29 73344 30000 <50 LC
20  E. deltobracteata (Prokh.) Prokh. 24 56546 22500 50 LC
21 E.denticulata Lam. 54 181000 62500 50 LC
22 E.eriophora Boiss. 10 118700 20000 <50 LC
23 E. erubescens Boiss. 48 117744 35000 >50 LC
24 E. erythradenia Boiss. 7 8041 3087 21 VU
25  E. ferdowsiana Pahlevani 3 - 12 2 CR
26  E. franchetii B. Fedtsch. 8 14832 5046 29 VU
27  E.gedrosiaca Rech.f., Aellen. & 32 102090 45 <50 LC
Esfand.
28  E.glareosa Pall. ex M.Bieb. 4 3737 3600 30 EN
29  E.grisophylla M.S.Khan 1 10> 100> - CR
30  E. grossheimii (Prokh.) Prokh. 24 1292635 45000 <50 LC
31  E.gypsicola Rech.f. & Aellen 10 205 36 2 EN
32 E. hebecarpa Boiss. 111 249698 82500 <50 LC
33  E. heteradena Jaub. & Spach 302 820498 325000 <50 LC
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34 E.iranshahrii Pahlevani 22 14930 5832 18 VU
35 E. kavirensis Pahlevani 14 37459 14157 33 NT
36  E. khabrica Pahlevani 4 3854 7500 55 EN
37  E. kopetdaghi (Prokh.) Prokh. 90 73972 40000 <50 LC
38 E. larica Boiss. 46 136985 50000 <50 LC
39  E. macrocarpa Boiss. & Buhse 30 148786 47500 <50 LC
40  E. macroceras Fisch. & 11 7825 4056 26 VU
C.A.Mey.
41  E. macroclada Boiss. 138 256550 117500 <50 LC
42  E. malleata Boiss. 27 76620 24000 40 LC
43 E. marschalliana Boiss. 52 173907 52500 <50 LC
44 E. mazandaranica Pahlevani 17 6571 812 26 \YV)
45  E. microsciadia Boiss. 207 729902 162500 <50 LC
46  E. mirzakhaniana Pahlevani 3 - 1936 22 EN
47  E. monostyla Prokh. 22 9557 6000 20 VU
48  E. orientalis L. 46 312963 67500 <50 LC
49  E. osyridea Bois. 67 610290 85000 <50 LC
50 E.phymatosperma Boiss. & 10 82446 25000 50 LC
Gaill.
51  E. plebeia Boiss. 7 17561 9600 40 VU
52  E. polycaulis Boiss. & Hohen. 107 139839 96148 43 LC
53  E.sahendi Bornm. 1 100> 10> - CR
54  E. sororia Schrenk 3 3400 7500 <50 EN
55  E. spartiformis Mobayen 5 1188 1323 21 EN
56  E.squamosa Willd. 9 9248 3174 23 VU
57  E.sulphurea Pahlevani 3 - 10 2 CR
58  E. teheranica Boiss. 69 33024 16464 28 NT
59  E.turczaninowii Kar. & Kir. 32 260000 40000 <50 LC
60  E. turkestanica Regel 2 - 200 10 CR
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Fig. 4. Map of 21 Iranian endemic species richness of Euphorbia (species per 1° x 1° grid cell).
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