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Abstract. Considering fundamental changes in the classification of angiosperms, based on phylogenetic studies, makes
revising and updating Floras inevitable. Hence, in this paper, changes in the flora of Afghanistan have been listed and
compared with the flora of Iran. As the latest studies indicate, according to APG IV system, the flora of Afghanistan comp-
rises 40 orders, 130 families, about 1030 genera and 5065 species of angiosperms. In comparison the flora of Iran comprises
42 orders, 139 families, nearly 1252 genera and 8090 species of angiosperms. Moreover, the two countries share 39 orders,
124 families, 844 genera and about 1800 species. In Afghanistan the largest number of families belongs to Lamiales and in
Iran to Caryophyllales. Asteraceae contains the largest number of genera in both countries. As far as the number of species
in concerned, the largest angiosperms family in Afghanistan is Asteraceae, but in Iran it is Fabaceae. The most diverse ge-
nera of both countries are Astragalus and Cousinia respectively. Gymnosperms have two orders, four families, seven genera
and 22 species in Afghanistan, while in Iran they have two orders, three families, five genera and 17 species. By adding 58
species of pteridophytes and 311 species of bryophytes to Afghanistan’s flora and 60 species of pteridophytes and 534 spec-
ies of bryophytes to Iran’s flora, in total, Embryophyta have approximately 5460 species in Afghanistan and 8700 species in
Iran.
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Appendix 1. Alphabetical list of angiosperm families and genera of Afghanistan and Iran in accordance with APG IV
(Green: Taxa restricted to Afghanistan; Brown: Taxa restricted to Iran; Blue: Taxa shared by both countries. The number

which appears before the name of each order within brackets is the number assigned to that order in the text. Only synonym
families existing in Afghanistan and in Iran are mentioned in this appendix; for other synonyms, see the APG IV (2016)).

Family

Persian family name

Genus/Genera

Acanthaceae (incl.
Avicenniaceae)
[39. Lamiales]

Acoraceae
[3. Acorales]

Adoxaceae
[42. Dipsacales]

Aizoaceae
[32. Caryophyllales]

Alismataceae
[4. Alismatales]

Amaranthaceae
(incl.
Chenopodiaceae)
[32. Caryophyllales]

Amaryllidaceae
(incl. Alliaceae)
[7. Asparagales]
Anacardiaceae
[28. Sapindales]

Apiaceae
[43. Apiales]

pa.khers.iyan

(Ol 1)
baerg.shemshir.iyan
(0L etaisS )
bodagh.iyan

(OLelw)
&leef.feersh.iyan
(Ol pale)
ghashogh.vash.iyan
(OLal5556)

Taj.khurus.iyan
(Obws 1)

narges.iyan
LS )

peste.iyan
(Ol laeas)

keereefs.iyan
()

Acanthus, Avicennia, Blepharis, Dicliptera, Hygrophila, Justicia, Strobilanthes

Acorus
Sambucus, Viburnum
Aizoon, Mesembryanthemum, Sesuvium, Trianthema, Zaleya

Alisma, Damasonium, Sagittaria

Achyranthes, Aerva, Agriophyllum, Alternanthera, Amaranthus, Anabasis (=Brachylepis),
Anthochlamys, Arthrocnemum, Atriplex, Bassia, Beta, Bienertia, Camphorosma, Caroxylon,
Ceratocarpus, Chenopodium (=Blitum, =Chenopodiastrum, =Oxybasis), Celosia, Climacoptera,
Corispermum, Cornulaca, Digera, Dysphania, Gamanthus, Girgensohnia, Hablitzia,
Halanthium, Halarchon, Halimocnemis, Halocharis, Halocnemum, Halogeton, Halopeplis,
Halostachys, Halothamnus, Haloxylon, Hammada, Horaninovia, Kali, Kalidium, Kaviria,
Kochia, Krascheninnikovia, Microcnemum, Noaea, Oreosalsola, Oxybasis, Panderia,
Petrosimonia, Physogeton, Piptoptera, Pupalia, Pyankovia, Salicornia, Salsola, Seidlitzia,
Spinacia, Suaeda, Turania, Xylosalsola

Allium, Galanthus, Leucojum, Narcissus, Nectaroscordum, Sternbergia, Ungernia

Cotinus, Pistacia, Rhus

Actinolema, Aethusa, Albovia, Alococarpum, Ammi, Anethum, Angelica (=Archangelica,
=Xanthogalum), Anisosciadium, Anthriscus, Aphanopleura, Apium, Artedia, Astrantia,
Astrodaucus, Aulacospermum, Azilia, Berula, Bifora, Bilacunaria, Bunium, Bupleurum,
Calyptrosciadium, Carum, Caucalis, Centella, Chaerophyllum, Chaetosciadium,
Chamaesciadium, Conioselinum, Conium, Coriandrum, Cuminum, Cymbocarpum, Daucus,
Demavendia, Dicyclophora, Dimorphosciadium, Diplotaenia, Dorema, Ducrosia,
Echinophora, Elaeosticta, Eleutherospermum, Eremodaucus, Ergocarpon, Eriocycla,

Eryngium, Falcaria, Ferula (=Schumannia), Ferulago, Foeniculum, Froriepia,
Fuernrohria, Galagania, Glaucosciadium, Glochidotheca (=Turgeniopsis),
Gongylosciadium,  Gongylotaxis, ~Grammosciadium,  Haussknechtia, Heptaptera,

Hellenocarum (=Muretia), Heracleum, Hippomarathrum, Hohenackeria, Hyalolaena,
Hymenidium (=Pleurospermum), Hymenolaena, Johrenia, Johreniopsis, Kalakia,
Kandaharia, Kelussia, Korovinia, Korshinskia, Kozlovia, Ladyginia (=Spongiosyndesmus),
Lagoecia, Laser, Laserpitium, Lecokia, Leutea, Levisticum, Libanotis, Ligusticum, Lisaea,
Lomatocarpa, Lomatopodium, Macrosciadium, Malabaila, Mastigosciadium, Mediasia,
Mozaffariania, Myrrhoides (=Physocaulis), Neocryptodiscus, Oedibasis, Oenanthe,
Oliveria, Opoidia, Opopanax, Opsicarpium, Oreocome, Orlaya, Ormopterum,
Ormosciadium, Parasilaus, Pastinaca, Petroedmondia, Petroselinum, Peucedanum
(=Cervaria), Physospermum, Pimpinella, Pinacantha, Polylophium, Prangos (=Cachrys),
Psammogeton,  Pseudotrachydium,  Pycnocycla, = Pyramidoptera,  Registaniella,
Rhabdosciadium, Rhopalosciadium, Sanicula, Scaligeria, Scandix, Sclerochorton,
Scrithacola, Selinum, Semenovia, Seseli, Sium, Smyrniopsis, Smyrnium, Stewartiella,
Stenotaenia, Szovitsia, Tetrataenium, Thecocarpus, Tordylium, Torilis, Trachydium,
Trachyspermum, Tricholaser, Trigonosciadium, Trinia, Turgenia, Vicatia, Zeravschania,
Zosima
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Family

Persian family name

Genus/Genera

Apocynaceae  (incl.

Asclepiadaceae)
[25. Gentianales]
Apodanthaceae
[21. Cucurbitales]

Aquifoliaceae
[40. Aquifoliales]

Araceae (incl.

Lemnaceae)

[4. Alismatales]
Araliaceae

[43. Apiales]
Arecaceae

[8. Arecales]

Aristolochiaceae
[2. Piperales]

Asparagaceae (incl.

Hyacinthaceae)
[7. Asparagales]

Asphodelaceae (incl.

Xanthorrhoeaceae)
[7. Asparagales]

Asteraceae
[41. Asterales]

Balsaminaceae
[34. Ericales]

Berberidaceae (incl.

Podophyllaceae)
[12. Ranunculales]

Betulaceae (incl.

Corylaceae)

[20. Fagales]
Biebersteiniaceae
[28. Sapindales]

Bignoniaceae
[39. Lamiales]

kheer.zeehre.iyan
(Bl 252)
khun.fam.iyan
(Olabbyy )
khas.iyan
(Olwl)
sheypur.iyan
(O 58)
&sheaghe.iyan
(Oblaize)
nakhl.iyan
[GIWES)
zeeravend.iyan
(OLwsT,3)

marchube.iyan
(0L 14 5> 5L)

sirish.iyan

kasn.iyan
(OLwls)

gole.bisabr.iyan
Ol )

zereshk.iyan
(OLs,3)
tuska.'iyan
L)
adaemaek.iyan
(OLSesT)
pich.znar.iyan
(0l ,blz)

Apocynum  (=Trachomitum), Araujia, Calotropis, Caralluma, Cionura, Cynanchum,
Glossonema, Leptadenia, Marsdenia, Nerium, Oxystelma, Pentatropis, Pergularia, Periploca,
Rhazya, Vinca, Vincetoxicum

Pilostyles

llex

Arisaema, Arum, Biarum, Eminium, Lemna, Spirodela, Wolffia

Aralia, Hedera, Hydrocotyle
Nannorrhops, Phoenix

Aristolochia

Alrawia, Asparagus, Bellevalia, Danae, Dipcadi, Fessia, Hyacinthella, Hyacinthus,
Leopoldia, Muscari, Polygonatum, Puschkinia, Ruscus, Scilla, Urginea

Asphodeline, Asphodelus, Eremurus

Acanthocephalus, Acantholepis, Achillea, Acroptilon, Aegopordon, Ainsliaea, Ajania, Allardia
(=Waldheimia), Amberboa, Amblyocarpum, Ambrosia, Anaphalis, Anacyclus, Anthemis, Anvillea,
Arctium, Artemisia, Aster, Asteriscus, Atractylis, Bellis, Bidens, Blumea, Bombycilaena,
Brachyactis, Calendula, Callicephalus, Carduus, Carlina, Carpesium, Carthamus,
Centaurea, Cephalorrhynchus, Chamaegeron, Chamaeleon, Chamaepus, Chardinia,
Chondrilla, Chrysanthemum, Cicerbita, Cichorium, Cirsium, Cnicus, Conyza, Cota, Cousinia,
Cousiniopsis, Crepis, Crinitaria, Crupina, Cyanus, Cymbolaena, Cynara, Dichrocephala,
Dipterocome, Dittrichia, Dolichorrhiza, Doronicum, Echinops, Eclipta, Epilasia, Erigeron,
Eupatorium, Filago, Galatella, Galinsoga, Garhadiolus, Geropogon, Gnaphalium, Grantia,
Gundelia, Gymnarrhena, Handelia, Hedypnois, Helichrysum, Helminthotheca, Hertia,
Heteracia, Heteroderis, Heteropappus, Hieracium, Hippolytia, Hyalochaete, Hymenocephalus,
Hypochaeris, Ifloga, Inula (=Codonocephalum), Iranecio, Ixeris, Jurinea, Jurinella, Karelinia,
Karvandarina, Klasea, Koelpinia, Lachnophyllum, Lactuca, Lapsana, Lasiopogon,
Launaea, Leontodon, Leontopodium, Lepidolopsis, Leucanthemum, Leysera, Ligularia,
Matricaria, Mausolea, Microcephala, Micropus, Mulgedium, Mycelis, Myopordon,
Myriactis, Nikitinia, Notobasis, Olgaea, Oligochaeta, Onopordum, Outreya, Pallenis,
Pentanema, Pertya, Petasites, Phagnalon, Picnomon, Picris, Pilostemon, Platychaete, Pluchea,
Polychrysum,  Polytaxis, Postia, Prenanthes, Pseudognaphalium, Pseudohandelia,
Psychrogeton, Pterachaenia, Pulicaria (=Francoeuria), Reichardia, Rhagadiolus, Rhanterium,
Rhaponticum, Richteria, Russowia, Saussurea, Scariola, Schischkinia, Sclerorhachis, Scolymus,
Scorzonera, Senecio, Seriphidium, Serratula, Siebera, Sigesbeckia, Silybum, Solidago, Soliva,
Sonchus, Stemmacantha, Steptorhamphus, Symphyotrichum  (=Conyzanthus), Tagetes,
Tanacetopsis, Tanacetum (=Spathipappus), Taraxacum, Thevenotia, Tiarocarpus, Tragopogon,
Trichanthemis, Tricholepis, Tripleurospermum, Turaniphytum, Tussilago, Uechtritzia,
Urospermum, Varthemia, Volutaria, Willemetia, Xanthium, Xeranthemum, Xylanthemum,
Youngia, Zoegea

Impatiens

Berberis, Bongardia, Gymnospermium, Epimedium, Leontice, Sinopodophyllum

Alnus, Betula, Carpinus, Corylus

Biebersteinia

Incarvillea, Tecomella
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Family

Persian family name

Genus/Genera

Boraginaceae
[36. Boraginales]

Brassicaceae
[30. Brassicales]

Butomaceae
[4. Alismatales]

Buxaceae
[14. Buxales]

Campanulaceae
[41. Asterales]

Cannabaceae
[19. Rosales]

Capparaceae

[30. Brassicales]
Caprifoliaceae (incl.
Dipsacaceae,
Morinaceae &
Valerianaceae)

[42. Dipsacales]

Caryophyllaceae
[32. Caryophyllales]

Celastraceae
Parnassiaceae)
[22. Celastrales]

Ceratophyllaceae
[11. Ceratophyllales]

(incl.

Cistaceae
[29. Malvales]

Cleomaceae
[30. Brassicales]

gav.zaeban.iyan
(0LL;58)

keeleem.iyan
(0LalS)

hezar.ne.'iyan
(CIAERIE?Y)
shemshad.iyan
(Obsliad)
gol.estekan.iyan
(0Ll )
shah.dane.'iyan
(OLlalaals)
keebeer.iyan

©L,5)

piche.'minoddole.'iyan
(OL14 sl el )

mikhaek.iyan
(OLSSen)

gushvarek.iyan
(OS85
beerg.shakh.iyan
(o=1seS )
gol.aftab.iyan
LT )
&leef.mar.iyan
OL ke ale)

Alkanna, Amsinckia, Anchusa, Argusia, Arnebia, Asperugo, Bothriospermum, Brunnera,
Buglossoides, Caccinia, Cerinthe, Cordia, Cynoglossum, Echiochilon, Echium, Ehretia,
Eritrichium, Gastrocotyle, Heliocarya, Heliotropium, Heterocaryum, Hormuzakia,
Huynhia, Lappula (=Sclerocaryopsis), Lepechiniella, Lindelofia, Lithospermum,
Mattiastrum, Microparacaryum, Moltkia, Moltkiopsis, Myosotis, Nonea, Ogastemma,
Omphalodes, Onosma, Oreogenia, Paracaryum, Phyllocara, Pseudomertensia, Rindera,
Rochelia,  Sericostoma,  Solenanthus,  Suchtelenia,  Symphytum,  Tournefortia
(=Messerschmidia), Trachelanthus, Trichodesma

Aethionema (=Acanthocardamun, =Moriera), Alliaria, Alyssopsis, Alyssum, Anastatica,
Anchonium, Aphragmus, Arabidopsis, Arabis, Asperuginoides (=Buchingera), Atelanthera,
Aubrieta, Barbarea, Biscutella, Brachypus, Brassica, Braya, Bunias, Cakile, Calepina,
Calymmatium, Camelina, Capsella, Cardamine, Carrichtera, Chalcanthus, Chorispora,
Christolea, Cithareloma, Clastopus (=Straussiella), Clausia, Clypeola, Conringia,
Crambe, Crucihimalaya, Cryptospora, Cymatocarpus, Cyphocardamum, Descurainia,
Diceratella, Dichasianthus, Didymophysa, Dielsiocharis, Diplotaxis, Diptychocarpus, Draba
(=Drabopsis, = Erophila), Elburzia, Eremobium, Eruca, Erucaria, Erysimum, Euclidium,
Farsetia, Fibigia, Fortuynia, Goldbachia (=Spirorhynchus), Graellsia, Gynophorea,
Heldreichia, Hesperis (=Micrantha), Hirschfeldia, Hymenolobus (=Hornungia), lanhedgea
(=Microsisymbrium), Iberis, Irania, Isatis (=Boreava, =Pachypterygium, =Sameraria,
=Tauscheria), Lachnoloma, Lepidium (=Cardaria, =Coronopus, =Stroganowia), Leptaleum,
Litwinowia, Lobularia, Malcolmia, Maresia, Matthiola, Meniocus, Moricandia, Myagrum,
Nasturtium, Neotorularia (=Torularia), Neslia, Neurotropis, Noccaea (=Brossardia,
=Coluteocarpus), Notoceras, Octoceras, Odontarrhena, Olimarabidopsis, Parlatoria, Parrya
(=Pseudoclausia), Peltaria, Peltariopsis, Petrocallis, Physoptychis, Physorrhynchus,
Pseudoarabidopsis, Pseudocamelina, Pseudodraba, Pseudofortuynia, Raphanus,
Rapistrum, Rhammatophyllum, Robeschia, Rorippa, Savignya, Scapiarabis, Schimpera, Sinapis,
Sisymbriopsis, Sisymbrium, Smelowskia, Solms-laubachia (=Desideria), Spryginia,
Sterigmostemum (=Petiniotia), Streptoloma, Strigosella, Tetracme, Thlaspi, Turritis,
Veselskya (=Pyramidium), Winklera, Zerdana

Butomus

Buxus

Asyneuma, Campanula, Codonopsis,
Symphyandra, Zeugandra

Legousia, Michauxia (=Mindium), Ostrowskia,

Cannabis, Celtis, Humulus

Cadaba, Capparis, Maerua

Abelia, Centranthus, Cephalaria, Dipsacus, Knautia, Lonicera, Morina, Pterocephalus,
Scabiosa, Scabiosiopsis, Valeriana, Valerianella

Acanthophyllum, Agrostemma, Allochrusa, Ankyropetalum, Arenaria, Bufonia, Cerastium,
Cometes, Cucubalus, Dianthus, Diaphanoptera, Eremogone, Gymnocarpos, Gypsophila,
Habrosia, Herniaria, Holosteum, Kabulianthe, Lepyrodiclis, Loeflingia, Lychnis,
Mesostemma, Minuartia, Moehringia, Myosoton, Ochotonophila,  Paronychia,
Pentastemonodiscus, Petrorhagia, Pleioneura, Polycarpaea, Polycarpon, Pseudostellaria,
Pteranthus, Sagina, Saponaria, Scleranthopsis, Scleranthus, Sclerocephalus, Silene, Spergula,
Spergularia, Sphaerocoma, Stellaria, Telephium, Vaccaria, Velezia

Euonymus, Gymnosporia, Parnassia

Ceratophyllum

Cistus, Fumana, Helianthemum

Cleome (=Buhsea), Dipterygium
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Family Persian family name Genus/Genera
Colchicaceae gol.hesreetiyan -
[6. Liliales] (O e J) Colchicum

. barg.bid.iyan
Commelinaceae B F
[9. Commelinales] (obases ) Commelina
Convolvolaceae pichak.iyan ) _
(incl. Cuscutaceae) (Son) Calystegia, Convolvulus, Cressa, Cuscuta, Evolvulus, Ipomoea, Merremia
[38. Solanales] oo

zoghal.akhte.'iyan

Cornaceae T CETIE
[33. Cornales] O la=1JLE3)
Crassulaceae golnaz.iyan Crassula, Orostachys, Pseudosedum, Rhodiola, Rosularia, Sedum, Sempervivum,
[15. Saxifragales] (O\QUJ?) Umbilicus

; keedu.'iyan
Cucurbitaceae S (AF . .
[21. Cucurbitales] (65 518) Bryonia, Citrullus, Corallocarpus, Cucumis, Ecballium, Solena

Cymodoceaceae
[4. Alismatales]

Cynomoriaceae
[15. Saxifragales]

Cyperaceae
[10. Poales]

Datiscaceae
[21. Cucurbitales]

Dioscoreaceae
[5. Dioscoreales]

Ebenaceae
[34. Ericales]

Elaeagnaceae
[19. Rosales]

Elatinaceae

[24. Malpighiales]
Ericaceae (incl.
Monotropaceae &
Pyrolaceae)

[34. Ericales]

Eriocaulaceae
[10. Poales]

Euphorbiaceae
[24. Malpighiales]

Fabaceae
[18. Fabales]

Fagaceae
[20. Fagales]

Frankeniaceae
[32. Caryophyllales]

Gentianaceae
[35. Gentianales]

Geraniaceae
[25. Geraniales]

khunin.gorz.iyan
©U35 o)
jeegeen.iyan
(OLE>)
shahdane.vaesh.iyan
(Ol saslaalis)
teemis.iyan
(0bes)
khormalu.'iyan
O I =)
senjed.iyan

(0L i)

kheeleng.iyan
(L)

feerfiyun.iyan
(Ols )

baghela.'iyan
(OLssL)

rash.iyan
(olsly)
shabnam.iyan
)
gol.sepas.iyan
Ol J)
sha'mdan.iyan
(0Ll Ana)

Halodule, Thalassodendron

Cynomorium

Blysmus, Bolboschoenus, Carex, Cladium, Cyperus, Eleocharis, Eriophorum (=Erioscirpus),
Fimbristylis, Fuirena, Isolepis, Kobresia, Kyllinga, Pycreus, Schoenoplectiella, Schoenoplectus,
Schoenus, Scirpoides, Trichophorum

Datisca

Dioscorea, Tamus

Diospyros

Elaeagnus, Hippophae

Bergia, Elatine

Monotropa, Orthilia, Pyrola, Vaccinium, Rhododendron

Eriocaulon

Chrozophora, Euphorbia, Mercurialis

Anagyris, Acacia, Aeschynomene, Albizia, Alhagi, Ammodendron, Anthyllis, Argyrolobium,
Astragalus, Caesalpinia, Caragana, Cassia, Ceratonia, Cercis, Chesneya, Cicer, Colutea,
Coronilla, Crotalaria, Cullen, Dalbergia, Desmodium, Dorycnium, Ebenus, Eversmannia,
Galega, Genista, Gleditsia, Glycyrrhiza (=Meristotropis), Halimodendron, Hedysarum,
Hippocrepis, Hymenocarpus, Indigofera, Lathyrus, Lens, Lespedeza, Lotononis, Lotus,
Medicago, Melilotus, Mimosa, Onobrychis, Ononis, Oreophysa, Ornithopus, Oxytropis,
Parkinsonia, Phaseolus, Pisum, Podlechiella, Podolotus, Prosopis, Pseudolotus, Rhynchosia,
Scorpiurus, Securigera, Senna, Sesbania, Smirowia, Sophora (=Ammothamnus), Spartium,
Sphaerophysa, Taverniera, Tephrosia, Trifolium, Trigonella, Vicia (=Faba), Vigna

Castanea, Fagus, Quercus
Frankenia (=Hypericopsis)

Aliopsis, Centaurium, Comastoma, Gentiana, Gentianella, Gentianopsis, Jaeschkea,
Kurramiana, Lomatogonium, Pleurogynella, Swertia

Erodium, Geranium, Monsonia, Pelargonium
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Family Persian family name Genus/Genera
Gisekiaceae . icali
[32. Caryophyllales] Gisekia
Grossulariaceae @ngur.fereng.iyan Ribes
[15. Saxifragales] (O 3,50

hezar.berg.iyan
Haloragaceae i :
[15. Saxifragales] O )0 5) Myriophyllum
Hamamelidaceae ~ &Mil-ivan , -
[15. Saxifragales] (5Ukonsl) Parrotia, Parrotiopsis

Hydrocharitaceae

(incl. Najadaceae)
[4. Alismatales]

Hypericaceae
[24. Malpighiales]

Iridaceae
[7. Asparagales]

Ixioliriaceae
[7. Asparagales]

Juglandaceae
[20. Fagales]

Juncaceae
[10. Poales]

Juncaginaceae
[4. Alismatales]

Lamiaceae
[39. Lamiales]

Lentibulariaceae
[39. Lamiales]

Liliaceae
[6. Liliales]

Limeaceae
[32. Caryophyllales]

Linaceae
[24. Malpighiales]

Linderniaceae
[39. Lamiales]

Lophiocarpaceae
[32. Caryophyllales]

Loranthaceae
[31. Santalales]

Lythraceae  (incl.
Punicaceae &

Trapaceae)
[26. Myrtales]

Malvaceae  (incl.

Tiliaceae)
[29. Malvales]

Mazaceae
[39. Lamiales]

Melanthiaceae

(incl. Trilliaceae)
[6. Liliales]

teekht.ghurbaghe.'iyan

(OLlasl; pos)
golra.'iyan
OLel, J5)
z&enbaegh.iyan
OLasy)
khiaraek.iyan
OLS,L)
gerdu.'iyan
©33,5)
sazu.'iyan
(L)
se.sikhaek.iyan
(01)

n&e'na.'iyan
(OLsks)

&leef.enban.iyan
OLlilcae)
suseen.'iyan
()

keetan.iyan
(OLks)

mukhor.iyan
(0L, 55 50)
heaena.'iyan
(OLit>)
penirek.iyan

O )

Blyxa, Halophila, Hydrilla, Hydrocharis, Najas, Vallisneria
Hypericum

Crocus, Gladiolus, Moraea (=Gynandriris), Iris, Sisyrinchium
Ixiolirion

Juglans, Pterocarya

Juncus, Luzula

Triglochin

Ajuga, Ballota, Betonica, Calamintha, Chamaesphacos, Clinopodium (=Acinos),
Cyclotrichium, Dracocephalum, Drepanocaryum, Elsholtzia, Eriophyton, Gontscharovia,
Hymenocrater, Hypogomphia, Hyssopus, Isodon, Kudrjaschevia, Lagochilus, Lallemantia,
Lamium, Lavandula, Leonurus, Leucas, Lophanthus, Lycopus, Marrubium, Melissa,
Mentha, Micromeria, Moluccella, Nepeta, Ocimum, Origanum, Otostegia, Perilla,
Perovskia, Phlomidoschema, Phlomis, Phlomoides (=Eremostachys), Prunella,
Rydingia, Salvia, Satureja, Scutellaria, Sideritis, Stachyopsis, Stachys, Teucrium,
Thuspeinanta, Thymbra, Thymus, Vitex, Zataria, Zhumeria, Ziziphora

Utricularia

Erythronium, Fritillaria, Gagea, Lilium, Lloydia, Notholirion, Ornithogalum, Tulipa
Limeum

Linum

Lindernia

Corbichonia

Loranthus

Ammannia, Lawsonia, Lythrum, Punica, Rotala, Trapa

Abutilon, Alcea, Althaea, Anoda, Corchorus, Grewia, Hibiscus (=Bombyx), Kosteletzkya,
Lavatera, Malva, Malvalthaea, Malvastrum, Malvella, Sida, Tilia

Mazus

Trillium
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Family

Persian family name

Genus/Genera

Meliaceae
[28. Sapindales]

Menispermaceae
[12. Ranunculales]

Menyanthaceae
[41. Asterales]

Molluginaceae
[32. Caryophyllales]

Moraceae
[19. Rosales]

Myrtaceae
[26. Myrtales]

Nelumbonaceae
[13. Proteales]

Neuradaceae
[29. Malvales]

Nitrariaceae
[28. Sapindales]

Nyctaginaceae
[32. Caryophyllales]

Nymphaeaceae
[1. Nymphaeales]

Oleaceae
[39. Lamiales]

Onagraceae
[26. Myrtales]

Orchidaceae
[7. Asparagales]

Orobanchaceae
[39. Lamiales]

Oxalidaceae
[23. Oxalidales]

Paeoniaceae
[15. Saxifragales]

Papaveraceae (incl.

Fumariaceae)
[12. Ranunculales]

Pedaliaceae
[39. Lamiales]

Phrymaceae
[39. Lamiales]

Phyllanthaceae
[24. Malpighiales]

Phytolaccaceae
[32. Caryophyllales]
Plantaginaceae
(incl.
Callitrichaceae,

Globulariaceae &

Hippuridaceae)
[39. Lamiales]

zeytun.teelkh.iyan
(OLb0 5 3)
zamur.iyan

(0L 5415)
shabdeer.batlagh.iyan
(O, us)
goli.naz.iyan

©L36 )

tut.iyan

L)

murd.iyan

(Oliﬁ)y)
s&'le.baghela.iyan
(0Ll als)
tokme.shen.iyan
(OLesasss)
ghareedagh.iyan
(0L&ss 3)
gol.kaghez.iyan
(Liels )
nilufer.ab.iyan
(LT 35k)
zeytun.iyan
(GINPS)
gol.meaghreb.iyan
Ol )
s&'leb.iyan

(ol
gol.jaliz.iyan

©L 3 )
sheebdeer.torshaek.iyan
(0L 5 us)
gol.seed.tuman.iyan
(OLL g s &)
sheeghayegh.iyan
(0l laz)
konjed.iyan
(OLu=ST)

naz.biyaban.iyan
OLLL5L)
sorkhab.kowl.iyan
O Sol )

barheng.iyan
(0L 51)

Azadirachta, Melia

Cocculus

Menyanthes, Nymphoides

Glinus

Ficus, Morus

Myrtus

Nelumbo (=Nelumbium)

Neurada

Malacocarpus, Nitraria, Peganum, Tetradiclis
Boerhavia, Commicarpus

Nuphar, Nymphaea

Fraxinus, Jasminum, Ligustrum, Olea, Syringa

Circaea, Epilobium (=Chamerion), Ludwigia, Oenothera

Anacamptis, Cephalanthera, Comperia, Dactylorhiza, Epipactis, Eulophia, Goodyera,
Gymnadenia, Himantoglossum, Limodorum, Listera, Malaxis, Neottia, Ophrys, Orchis,
Platanthera (=Dithrix), Spiranthes, Steveniella, Zeuxine

Bellardia, Bungea, Cistanche, Euphrasia, Lathraea, Leptorhabdos, Lindenbergia,
Melampyrum, Odontites, Orobanche (=Phelipanche), Parentucellia (=Bellardia),
Pedicularis, Phelypaea (=Anoplon), Rhinanthus, Rhynchocorys

Oxalis
Paeonia

Argemone, Chelidonium, Corydalis, Cryptocapnos, Fumaria, Glaucium, Hypecoum,
Papaver, Roemeria

Sesamum
Dodartia

Andrachne, Leptopus

Phytolacca

Albraunia, Bacopa, Callitriche, Chaenorhinum, Cymbalaria, Digitalis, Dopatrium,
Globularia, Gratiola, Hippuris, Holzneria, Kickxia, Lagotis, Limosella, Linaria,
Misopates, Nanorrhinum, Plantago, Schweinfurthia, Veronica, Wulfeniopsis
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Family

Persian family name

Genus/Genera

Platanaceae
[13. Proteales]

Plumbaginaceae
[32. Caryophyllales]

Poaceae
[10. Poales]

Polygalaceae
[18. Fabales]

Polygonaceae
[32. Caryophyllales]

Pontederiaceae
[9. Commelinales]

Portulacaceae
[32. Caryophyllales]

Potamogetonaceae

(incl.

Zannichelliaceae)
[4. Alismatales]

Primulaceae (incl.

Myrsinaceae)
[34. Ericales]

Ranunculaceae
[12. Ranunculales]

Resedaceae
[30. Brassicales]

Rhamnaceae
[19. Rosales]

Rhizophoraceae
[24. Malpighiales]

Rosaceae
[19. Rosales]

chenar.iyan
Ol te)

kolahe.mir.hasan.iyan

(O jaedS)

gaendom.iyan
(Lol

shiraveer.iyan
(OLsT 28)

&lef.haeft.beend.iyan

(Ol aaals)
ghelaf.iyan
OLede)
khorfe.'iyan
Ll =)

gushab.iyan
oLl &)

pamchal.iyan
(Ol
alale.'iyan
(OLIJNT)
espaereak.iyan
(OLS )
&nnab.iyan
(olle)
chandal.iyan
(OUa=)

gole.sorkh.iyan

(Ol )

Platanus

Acantholimon, Bamiania, Bukiniczia, Cephalorhizum, Chaetolimon, Dictyolimon,
Limonium, Plumbago, Popoviolimon, Psylliostachys

Acrachne, Aegilops (=Amblyopyrum), Aeluropus, x Agropogon, Agropyron, Agrostis,
Aira, Alopecurus, Ammochloa, Anthephora, Anthoxanthum, Apera, Apluda, Aristida,
Arrhenatherum, Arthraxon, Arundo, Avena, Beckmannia, Boissiera, Bothriochloa,
Brachiaria, Brachypodium (=Trachynia), Briza, Bromus, Calamagrostis, Castellia,
Catabrosa, Catapodium, Cenchrus, Centropodia (=Asthenatherum), Chloris, Chrysopogon,
Cleistogenes, Coelachyrum, Coix, Colpodium (=Catabrosella), Corynephorus, Crithopsis,
Crypsis, Cutandia, Cymbopogon, Cynodon, Cynosurus, Dactylis, Dactyloctenium,
Danthoniopsis, Deschampsia, Desmostachya, Deyeuxia, Dichanthium (=Eremopogon),
Digitaria, Dinebra, Duthiea, Echinaria, Echinochloa, Eleusine, Elionurus, Elymus,
Enneapogon, Eragrostis, Eremopoa, Eremopyrum, Eriochloa, Eulaliopsis, Festuca
(=Leucopoa), Fingerhuthia, Gastridium, Glyceria, Halopyrum, Helictotrichon, Hemarthria,
Henrardia, Heteranthelium, Heteropogon, Hierochloe, Hordelymus, Hordeum, Hyparrhenia,
Imperata, Isachne, Kengia, Koeleria, Lamarckia, Lasiurus, Leersia, Leptochloa, Leptothrium
(=Latipes), Lepturus (=Monerma, =Parapholis), Leymus, Loliolum, Lolium,
Melanocenchris, Melica, Microstegium, Milium, Mnesithea, Muhlenbergia, Nardurus,
Nephelochloa, Neyraudia, Ochthochloa, Oplismenus, Oryza, Oryzopsis, Panicum,
Parapholis, Paspalum, Pennisetum, Phacelurus, Phalaris, Phleum, Phragmites,
Piptatherum, Poa, Pogonatherum, Polypogon, Psathyrostachys, Psilurus, Puccinellia,
Rhizocephalus, Rostraria  (=Lophochloa), Rottboellia, ~Saccharum,  Schismus,
Schoenefeldia, Sclerochloa, Secale, Sesleria, Setaria, Sorghum, Sphenopus, Sporobolus,
Stipa, Stipagrostis, Taeniatherum, Tenaxia, Tetrapogon, Themeda, Tragus, Tricholaena,
Tripogon, Trisetaria, Trisetum, Triticum, Urochloa, Ventenata (=Gaudinopsis),
Vulpia, Zingeria

Polygala

Aconogonon, Atraphaxis, Calligonum, Emex, Fagopyrum, Fallopia, Koenigia, Oxyria,
Persicaria, Polygonum, Pteropyrum, Rheum, Rumex

Eichhornia, Monochoria

Portulaca

Althenia, Groenlandia, Potamogeton, Stuckenia, Zannichellia

Anagallis, Androsace, Cortusa, Cyclamen, Dionysia, Glaux, Lysimachia, Myrsine,
Primula, Samolus

Aconitum, Actaea, Adonis, Anemone, Aquilegia, Batrachium, Callianthemum, Caltha,
Ceratocephala, Clematis, Consolida, Delphinium, Eranthis, Ficaria, Halerpestes,
Isopyrum, Myosurus, Nigella, Paraquilegia, Pulsatilla, Ranunculus, Thalictrum, Trollius

Ochradenus, Oligomeris, Reseda
Berchemia, Frangula, Paliurus, Rhamnus, Sageretia, Ziziphus

Rhizophora

Agrimonia, Alchemilla, Aphanes, Aremonia, Aruncus, Cotoneaster, Crataegus, Cydonia,
Drymocalli, Duchesnea, Filipendula, Fragaria, Geum, Malus, Mespilus,
Pentaphylloides, Potentilla, Prunus (=Amygdalus, =Armeniaca, =Cerasus,
=Laurocerasus, =Padus, =Persica), Pyracantha, Pyrus, Rosa (=Hulthemia), Rubus,
Sanguisorba, Sibbaldia, Sorbaria, Sorbus, Spiraea
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Family Persian family name Genus/Genera
Rubiaceae (incl.  ronas.iyan Aitchisonia, Asperula, Callipeltis, Crucianella, Cruciata, Gaillonia, Galium,
Theligonaceae) (5ltsy) Himalrandia, Jaubertia, Kohautia, Oldenlandia, Phuopsis, Plocama (=Putoria),
[35. Gentianales] e Pseudogaillonia, Pterogaillonia, Rubia, Sherardia, Theligonum, Valantia

; shurab.iyan
Ruppiaceae = 1
[4. Arl?seqatales] Ol 2) Ruppia

sodab.iyan
Rutaceae i
(26, Sepindales] (5Ll Dictamnus, Haplophyllum, Ruta
. bid.iyan

Salicaceae F
[24. Malpighiales] (OL) Populus, Salix
Salvadoraceae mes.vak.iyan
[30. Brassicales] (OLS Tl 5u0) Salvadora
Santalaceae (incl. sendal.iyan . . . .
Viscaceae) (BUas) Arceuthobium, Korthalsella, Osyris, Thesium, Viscum

[31. Santalales]

Sapindaceae (incl.

Aceraceae,

Hi ppocastan aceae)
[28. Sapindales]

Sapotaceae
[34. Ericales]

Saxifragaceae
[15. Saxifragales]

Scrophulariaceae
[39. Lamiales]

Simaroubaceae
[28. Sapindales]

Smilacaceae
[6. Liliales]

Solanaceae
[38. Solanales]

Sphenocleaceae
[38. Solanales]

Staphyleaceae

[27. Crossosomatales]

Tamaricaceae
[32. Caryophyllales]

Thymelaeaceae
[29. Malvales]
Typhaceae
Sparganiaceae)
[10. Poales]

Ulmaceae
[19. Rosales]

Urticaceae
[19. Rosales]

Vahliaceae
[37. Vahliales]

Verbenaceae
[39. Lamiales]

Violaceae
[24. Malpighiales]

Vitaceae
[16. Vitales]

(incl.

na.teerak.iyan
(LS 1)

kharashekeaen.iyan
(OLSsl, )
gol.meymun.iyan
(O yos )
&r.&er.iyan

L= 2)
ezmeelaek.iyan
(GIX))
baden.jan.iyan
(OLlesl)
vaeras.ab.iyan
(OLTS )
khushe.iyan
(oblaz )
gez.iyan

©L )
ma.za&riyun.iyan
(Ol ,5k)

lu.'iyan

(1)
nar.veen.iyan
OLs,b)
ge.zeene.'iyan
(oLls %)
shah.peaesend.iyan
(\_)li.k.m.!au)
banafshe.iyan
(Oblazis)

&ngur.iyan
(0L, 5N

Acer, Aesculus, Dodonaea, Stocksia

Sideroxylon

Bergenia, Saxifraga
Buddleja, Scrophularia, Verbascum
Ailanthus

Smilax

Atropa, Datura, Hyoscyamus, Lycium, Mandragora, Physalis, Physochlaina, Solanum,
Withania

Sphenoclea

Staphylea

Myricaria, Myrtama, Reaumuria, Tamarix

Daphne, Dendrostellera, Diarthron, Stelleropsis, Thymelaea, Wikstroemia
Sparganium, Typha

Ulmus, Zelkova

Debregeasia, Forsskaolea, Gonostegia, Parietaria, Urtica

Vahlia

Phyla, Verbena

Viola

Ampelopsis, Vitis
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Family Persian family name Genus/Genera
ne.var.iyan
Zosteraceae
[4. Alismatales] oLl g) Zostera
hich.iyan
Zygophyllaceae ghich 7 F i
[17¥%yg§ph§//llales] (o) Fagonia, Seetzenia, Tribulus, Zygophyllum

5olads gl pg8 ST 1 1y o 5Las 1 T tlae 5 e VU slael) o 5 5 4 APG IV el 0151 5 Ol O30l slaaraly 5 bao 5 —F dowoud
(5,715 Calis o po=d €015 5 Oldlidl o oS 22 AT & Ireo L 1=lF colestial=AT ¢l 1, 56 W

Appendix 2. Angiosperm families and orders of Afghanistan and Iran in accordance with APG IV in linear order
(Superscript numbers: Blue: Volumes of Flora Iranica; Brown: Volumes of Flora of Iran; Af=Afghanistan; Ir=Iran; Af &
Ir=commom to Afghanintan and Iran; J=Jaccard similarity coefficient)

Order Family Genus/genera 1% Order Family Genus/genera 1%
Af Ir Af Af Ir Af
& &
Ir Ir

Nymphaeales Nymphaeaceae® 1 2 1 50 Saxifragales Crassulaceae’ 2 5 6 3 38
Piperales Avristolochiaceae’®®* 0 1 0 0 Saxifragales Haloragaceae'® * 1 1 1 100
Acorales Acoraceae® 2 1 1 1 100 || Saxifragales Cynomoriaceae® 1 1 1 100
Alismatales Araceae® 11%2 5 6 4 57 Vitales Vitaceae’ 2 2 2 100
Alismatales Alismataceae” 2 3 2 67 Zygophyllales Zygophyllaceae®™ ’ 4 4 4 100
Alismatales Butomaceae’® 1 1 1 100 || Fabales Fabaceag!": 1°7- 160. 161 46 65 42 61
Alismatales Hydrocharitaceae® ®* 3 6 3 50 174, 175, 177, 178, 179, 18, 33,
Alismatales Juncaginaceae®™ 1 1 1 100 45,45,85
Alismatales Zosteraceae® 0 1 0 0 Fabales Polygalaceae'?* 1 1 1 100
Alismatales Potamogetonaceae®™ 3 4 2 40 Rosales Rosaceae® 19 21 25 19 70

8 Rosales Elaeagnaceae® 2 2 2 100
Alismatales Ruppiaceae® 0 1 0 0 Rosales Rhamnaceae'* *° 5 5 4 67
Alismatales Cymodoceaceae® 0 2 0 0 Rosales Ulmaceae'®** 1 2 1 50
Dioscoreales Dioscoreaceae'” 1 1 0 0 Rosales Cannabaceag™™® 44 2 3 2 67
Liliales Melanthiaceae'® 1 0 0 0 Rosales Moraceae™ ® 2 2 2 100
Liliales Colchicaceae'®> 1" 1 1 1 100 || Rosales Urticaceae'®™ ¢ 5 3 3 60
Liliales Smilacaceae'® 1 1 1 100 || Fagales Fagaceae’’ 1 3 1 33
Liliales Liliaceae'™ 7 7 6 75 Fagales Juglandaceae'* 1 2 1 50
Asparagales Orchidaceae!® °’ 13 17 11 58 Fagales Betulaceae® °" & 3 4 3 75
Asparagales Ixioliriaceae®” “° 1 1 1 100 || Cucurbitales Apodanthaceae’* 0 1 0 0
Asparagales Iridaceag!” % 4 5 4 80 Cucurbitales Cucurbitaceae'* 4 5 3 50
Asparagales Asphodelaceag™ *® 3 3 3 100 || Cucurbitales Datiscaceae® 1 1 1 100
Asparagales Asparagaceae’® 7 14 6 40 Celastrales Celastraceae™ * 3 3 3 100
Asparagales Amaryllidaceae®” "* 2 7 2 29 Oxalidales Oxalidaceae”” # 1 1 1 100

47 Malpighiales Rhizophoraceae®® ® 0 1 0 0
Arecales Arecaceag’*® 1 2 1 50 Malpighiales Hypericaceae** %’ 1 1 1 100
Commelinales Commelinaceae'* 1 0 0 0 Malpighiales Elatinaceae'® 1 2 1 50
Commelinales Pontederiaceae’®’ 1 2 1 50 Malpighiales Violaceae'® ® 1 1 1 100
Poales Typhaceae®® - % 2 2 2 100 || Malpighiales Salicaceae™ " 2 2 2 100
Poales Eriocaulaceae® 1 0 0 0 Malpighiales Euphorbiaceae® 2 3 2 75
Poales Cyperaceae’® " 17 16 15 83 Malpighiales Linaceage'% % 1 1 1 100
Poales Juncaceae”™ 1 2 2 2 100 || Malpighiales Phyllanthaceae® 2 1 1 50
Poales Poaceae’ 116 130 97 65 Geraniales Geraniaceae®™ 2 4 2 50
Ceratophyllales Ceratophyllaceae®® 1 1 1 100 || Myrtales Lythraceae?” o1 27 67 4 6 4 67
Ranunculales Papaveraceae*" 11’ 7 8 6 67 8
Ranunculales Menispermaceae™®’ 0 1 0 0 Myrtales Onagraceae” 4 4 4 100
Ranunculales Berberidaceae® % 5 4 3 50 Myrtales Myrtaceae* 1 1 1 100

56,64 Crossosomatales Staphyleaceae®’ 1 0 0 0
Ranunculales Ranunculaceae'™* 22 21 20 87 Sapindales Biebersteiniaceae® > 1 1 1 100
Proteales Nelumbonaceae™ 0 1 0 0 Sapindales Nitrariaceae™ ’ 4 4 4 100
Proteales Platanaceae®! 1 1 1 100 || Sapindales Anacardiaceae® * 2 3 2 67
Buxales Buxaceae’’ 1 1 1 100 || Sapindales Sapindaceae®® ® 4 3 3 75
Saxifragales Paeoniaceae’’ 1 1 1 100 || Sapindales Rutaceae®® 2 3 2 67
Saxifragales Hamamelidaceae™ 1 1 0 0 Sapindales Simaroubaceag'® 1 1 1 100
Saxifragales Grossulariaceae’’ % 1 1 1 100 || Sapindales Meliaceae™** 1 2 1 50
Saxifragales Saxifragaceae*” 12 2 1 1 50 Malvales Neuradaceae® © 1 1 1 100
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Order Family Genus/genera 1% Order Family Genus/genera 1%
Af Ir Af Af Ir Af
& &
Ir Ir

Malvales Malvaceag!?": 148 58 8 15 8 53 Gentianales Apocynaceae” 1% 28 12 17 12 71
Malvales Thymelaeaceae® *° 6 5 5 83 “
Malvales Cistaceae™ % 0 3 0 0 Boraginales Boraginaceae *° 30 46 27 55
Brassicales Salvadoraceae®” 0 1 0 0 Vahliales Vahliaceae” 0 1 0 0
Brassicales Resedaceae®’ 1 3 1 33 Solanales Convolvulaceae %% 6 6 5 71
Brassicales Capparaceae®®*° 1 3 1 33 Solanales Solanaceae'® % 7 9 7 78
Brassicales Cleomaceag®® 1 2 1 50 Solanales Sphenocleaceae® 1 1 1 100
Brassicales Brassicaceae’’ 83 98 61 51 Lamiales Oleaceae®” “ 4 5 4 80
Santalales Santalaceag!® 1% 73 3 4 2 40 Lamiales Plantaginaceae’ " 16 19 14 67
Santalales Loranthaceae' 2 1 1 1 100 116, 147, 180, 14, 68
Caryophyllales Frankeniaceag® * 1 1 1 100 || Lamiales Scrophulariaceae” 3 2 2 67
Caryophyllales Tamaricaceae™ 4 3 3 75 %
Caryophyllales Plumbaginaceae™5" 8 6 4 40 Lamiales Linderniaceae'*" ® 1 1 1 100
Caryophyllales Polygonaceae™ 12 9 8 62 Lamiales Pedaliaceae™”® 1 1 1 100
Caryophyllales Caryophyllaceae™ 33 39 25 53 || Lamiales Acanthaceae® 1" 4 3 0 0

163,65 Lamiales Bignoniaceae* 2 1 1 50
Caryophyllales Amaranthaceae®™ > 52 54 47 80 Lamiales Lentibulariaceae®® 1 1 1 100

38,75 Lamiales Verbenaceae® * 2 2 2 100
Caryophyllales Limeaceae''* % 0 1 0 0 Lamiales Lamiaceae™ 1. 76 48 48 41 75
Caryophyllales Lophiocarpaceae'' 0 1 0 0 Lamiales Mazaceae'’’ 1 0 0 0
Caryophyllales Gisekiaceag'* > 1 1 1 100 || Lamiales Phrymaceae’*"- % 1 1 1 100
Caryophyllales Aizoaceae''* 2 5 2 40 Lamiales Orobanchaceae™ "% 7 15 7 47
Caryophyllales Phytolaccaceae® 1 1 1 100 || Aquifoliales Aquifoliaceae® 0 1 0 0
Caryophyllales Nyctaginaceae''> % 1 2 1 50 Asterales Campanulaceae™ * 4 6 2 25
Caryophyllales Molluginaceae'** > 0 1 0 0 Asterales Menyanthaceae*" 1’ 1 2 1 50
Caryophyllales Portulacaceae’ 1 1 1 100 || Asterales Asteraceae®® 2% % 136 157 108 58
Cornales Cornaceae®* ® 1 1 1 100 139, 145, 154, 156, 164, 59, 77
Ericales Balsaminaceae'*® 1 1 1 100 || Dipsacales Adoxaceae’” ** 2 2 2 100
Ericales Sapotaceae'® 1 0 0 0 Dipsacales Caprifoliaceae'® > 1%¢ 9 11 8 67
Ericales Ebenaceae™ 1 1 1 100 813,573
Ericales Primulaceae® % 9 9 [ 80 || Apiales Araliaceag'"* 1% > 2 2 1 33
Ericales Ericaceae™ ® % 2 4 1 20 || Apiales Apiaceae'*” ** 78 124 53 36
Gentianales Rubiaceae® 1 14 18 13 68
Gentianales Gentianaceae*" 16 11 5 5 46



http://dx.doi.org/10.21859/acadpub.nbr.4.1.74
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.9.0
https://nbr.khu.ac.ir/article-1-2876-en.html
http://www.tcpdf.org

