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Abstract. In this study, the phylogeny and morphological variation of 6 species of the genus Cousinia sect.
Stenocephalae, i.e., C. hypopolia, C. decipiens, C. esfandiarii, C. renominata, C. stahliana and C. daryoushiana,
distributed in NE regions of Iran, were investigated. ITS, ETS and rp/32-trnL. (VA9 sequences for 12 species (17
specimens) were generated. Phylogenetic interspecies relationships were constructed by Bayesian method and
likelihood analysis. The specimens were also investigated in terms of morphological characters. Despite very similar
morphological characters and geographical distributions, the separation of these species was confirmed by the obtained
results of the molecular data (combined data of plastid and nuclear sequences). On the basis of the present study, the
above-mentioned species were almost separated from each other by morphological characters and molecular data. A
diagnostic key and the description of these species were also presented. These results did not conform with the previous
palynological and anatomical studies of the species.
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Table 1. Accessions, locations and herbarium numbers of studied taxa.

Accessions

Voucher Specimen

GenBank accession No:
ITS/ETS/rpl32-trnLVA%/

Cousinia esfandiarii (1) Rech.f. & Aellen

km to Azadshahr, Saber & Moazzeni 34367 (TUH)

Iran: Semnan: Shahrud, Gardaneh-ye Khosh Yeylagh, 65-68

LC530282/LC530299/LC530316

C. esfandiarii (2) Rech.f. & Aellen

& Attar 21896 (TUH)

Iran: Golestan: Golestan pass, 65 km to Bojnurd: Ghahreman

LC530283/LC530300/LC530317

C. esfandiarii (3) Rech.f. & Aellen

27674 (TUH)

Iran: Semnan: Shahrud, Tash, Ghahreman, Attar & Mehdigholi

LC530284/LC530301/LC530318

C. esfandiarii (4) Rech.f. & Aellen

Molla-Deh to Hikoo Village, Attar & Zamani 38719 (TUH)

Iran: Semnan: Shahmirzad to Fulad-Mahalleh, Ca. 10km after

LC530285/LC530302/LC530319

C. esfandiarii (5) Rech.f. & Aellen

Rastegar 45830 (TUH)

Iran: Semnan: 20 km after Meyqan, Attar, Miratadzadinii &

LC530286/LC530303/LC530320

C. esfandiarii (6) Rech.f. & Aellen

Assadi & Azadi 76128 (TARI)

Iran: Gorgan: Between Azadshahr and Shahrud, after Farsian,

LC530287/LC530304/LC530321

C. decipiens Boiss. & Buhse

Ghahreman, Attar & Mehdigholi 25437 (TUH)

Iran: Golestan: Park Golesten, after Tang-e Rah to Bojnurd,

LC530281/LC530298/LC530315

C. renominata Rech.f.

Chenaran prope: Saber & Moazzeni 34368 (TUH)

Iran: Khorassan: Kalaleh to Maraveh Tappeh, Gardaneh-ye

LC530288/LC530305/LC530322

C. stahliana Bornm. & Gauba

Zamani 43027 (TUH)

Iran: Khorassan: 30 km to Bojnurd from Shirvan, Attar &

LC530289/LC530306/LC530323

C. hypopolia Bornm. & Sint

Ghahreman & Attar 21904 (TUH)

Iran: Khorassan: Between Bojnurd and Chaman Bid,

LC530290/LC530307/LC530324

C. daryoushiana Parsa

Chaman-Bid: Assadi & Maassoumi 21447 (TARI)

Iran: Gorgan: On the road from Bojnurd to Shahpasand,

LC530291/ LC530308/LC530325

C. stenocephala Boiss.

Attar & Hamzehee 45544 (TUH)

Iran: Kermanshah: 35 km to Gilane Gharb from Ghasreshirin,

LC530292/LC530309/LC530326

C. cylindracea var. patula Heimer

Iran: Zanjan: 33 km to Qaidar from Soltanieh, Zarre & Saber
34392 (TUH)

LC530294/LC530311/LC530328

C. alexeenkoana Bornm.

Kharaghan, Djavadi & Ghanbari 20376/3 (IRAN)

Iran: Hamedan: Soltan Bolagh, between Avaj and Razan,

LC530293/LC530310/LC530327

A. umbrosum (Bunge) Kuntze

Attar 21914 (TUH)

Iran: Khorassan: road of Neyshabour, Binaloud, Ghahreman &

LC530280/LC530297/LC530314

A. amplissimum (Boiss.) Kuntze

43023 (TUH)

Iran: Khorassan: Hezar Masjed, Arab Chah, Attar& Zaman

LC530279/LC530296/LC530313

Arctium lappa L.

the river, Nazarian 33071 (TUH)

Iran: Mazandaran: Karaj-Chalus road. Pol-e Zanganeh, near

LC530278/LC530295 /LC530312
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Table 2. Summary statistics of the molecular data sets analysis.

Combined
nrDNA nrDNA cpDNA ETS-ITS- rpl32-trnL
ITS ETS rpl32-trnL, VA© (UAG)
Number of samples 17 17 17 17
Number of characters 645 1026 978 2649
GC contents mean (%) 30.35 25.4 13.65 21.95
Parsimony-Informative Characters, included /not
included outgroups (PIC) 59/19 55/18 21/7 135/44
Conserved Characters included /not included
outgroups(McCauley) 558/595 753/781 948/964 2259/2340
X?éi;ible Characters included /not included outgroups 85/46 93/58 20/12 2077116
CI of MPTs (excluding uninformative characters) 0.887 0.800 1,000 0.838
RI of MPT Tudi inf tive charact
o s (excluding uninformative characters) 0921 0.868 1,000 0.889
Overall Mean p-distance 0.028 0.026 0.008 0.018
Best fitting model of evolution (BI analyze) GTRAI GTRET GTR GTR +1
Best fitting model of evolution (ML analyze)
- - - TIM2+F+1
Cesfimdiarid3530
in
Cesfmdiarii75128
1/82 :
0578 Calereenkouna
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1/68 !
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Cstenocephala
Alappa
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Figure 1. 50% rule consensus tree resulting from Bayesian analysis of the combined dataset (ETS+ITS+rp/32- trn L
(UAG) Numbers above branches are posterior probability (PP) and bootstrap values from maximum likelihood,

respectively.
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Kew Bull. 1948: 203 (1948).
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Figure. 2. Photos of the bracts (outer, median, and inner from right to left, respectively) of the studied species. A, B, C,
D, E. 1-5 individuals from C. esfandiarii. F. C. decipiens. G. C. renominata. H. C. stahliana. 1. C. hypopolia.
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C. esfandiarii <55 51 \-% ol 3l by =¥ JSCi
Figure. 3. Photos of 1-6 individuals from C. esfandiarii.

.C. daryoushiana E .C. stahliana :D .C. renominata C .C. hypopolia B .C. decipiens :A slaaisS pglas - S

Figure. 4. Photos of the species: A: C. decipiens, B: C. hypopolia, C: C. renominata, D: C. stahliana, E: C.
daryoushiana
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