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Summary

Dracocephalum L. (Lamiaceae) contains 10 species in the Flora of Iran. A morphometric analysis based on morphological
data was conducted to determine the circumscription of the species complex of D. kotschyi. Morphological characteristics of 13
populations of D. kotschyi, three populations of D. oligadenium, two populations of D. ghahremanii and D. lindbergii, and one
population of D. moldavica and D. subcapitatum were examined in 35 quantitative and qualitative traits. To identify the most
variable traits among the studied species, factor analysis was performed, revealing that, traits such as the ratio of leaf length to width
at the basal leaves, apical and middle leaf shape, presence of hairs on leaves and bracts, and corolla color had the greatest positive
impact on species separation. By using Ward's method for cluster analysis, three main clusters were identified in the resulting
dendrogram. The first cluster included D. moldavica, which was clearly separated from other species. The second cluster comprised
various populations of D. kotschyi (a2) and its closely related species, namely, D. subcapitatum and D. ghahremanii (b2). In this
cluster, the distinction of D. ghahremanii from other populations of D. kotschyi and its proximity to D. subcapitatum was confirmed.
The third cluster included populations of D. lindbergii (a3) and populations of D. oligadenium, which according to the cluster
analysis of morphological traits, were distinguished from D. kotschyi and recognized as an independent species i.e., D. oligadenium.
The number of species in Dracocephalum in Iran has therefore, increased to 11.
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Table 1. Locality and voucher information of the studied Dracocephalum in Iran

Taxon Code Locality, collector & herbarium No.

Dracocephalum kotschyi Boiss. KOT-1  Alborz Prov.: Chalus road, Dizin, 2200 m, Sonboli, Gholipour &
Kanani 1299 (MPH)

D. kotschyi Boiss. KOT-2 Alborz Prov.: Chalus road, Dizin, 2200 m, Sonboli & Gholipour
1656 (MPH)

D. kotschyi Boiss. KOT-3 Tehran Prov.: Dizin-Gatchsar, Gajereh, 2650-2750 m, Mousavi,
Habibi & Tehrani 22801 (IRAN)

D. kotschyi Boiss. KOT-4 Mazandaran Prov.: Haraz road, Rineh, Nova, 2200 m, Sonboli &
Amini Rad 462 (MPH)

D. kotschyi Boiss. KOT-5 Tehran Prov.: Damavand, 3200 m, Gholipour 1218 (MPH)

D. kotschyi Boiss. KOT-6 Tehran Prov.: Fasham road, Shemshak towards Dizin, 3100 m,
Sonboli, Hadian & Moridi 1631 (MPH)

D. kotschyi Boiss. KOT-7  Kohgiluyeh-o-Boyerahmad Prov.: Yasouj-Sisakht, Dena, 3000-3200 m,
Sonboli, Gholipour & Kanani 1163 (MPH)

D. kotschyi Boiss. KOT-8 Isfahan Prov.:. Khansar to Boean, Miandasht, Hossein Abad
Mountain, 2700-2900 m, Termeh & Karavar 22789 (IRAN)

D. kotschyi Boiss. KOT-9  Alborz Prov.: FiruzKuh, 1930 m, Terme & Mousavi 56255 (IRAN)

D. kotschyi Boiss. KOT-10 Golestan Prov.: Gorgan, Kaboud-val waterfall, Katul, 1780 m, Sharif
22788 (IRAN)

D. kotschyi Boiss. KOT-11 Mazandaran Prov.: Gaduk, Chashm, 2150 m, Behboudi & Aellen

22787 (IRAN)
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Table 1 (contd)
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D. kotschyi Boiss.

D. kotschyi Boiss.

D. oligadenium Bornm. & Gauba

D. oligadenium Bornm. & Gauba

D. oligadenium Bornm. & Gauba

D. ghahremanii Jamzad

D. ghahremanii Jamzad

D. Lindbergii Rech. f.

D. Lindbergii Rech. f.

D .subcapitatum (Kuntze) Lipsky

D. moldavica L.

KOT-12

KOT-13

OLI-1

OLI-2

OLI-3

GHA-1

GHA-2

LIN-1

LIN-2

SUB

MOL

Mazandaran Prov.: Haraz road, Polour to Lasem, 2700 m, Sonboli &
Yousefzadi 1217 (MPH)

Mazandaran Prov.: Elika, 2500-3200 m, Termeh, Daneshpazhooh &
Zargani 22805 (IRAN)

Mazandaran Prov.: Siah Bisheh, Chalus road, 2480 m, Sonboli,
Gholipour & Mirjalili 1703 (MPH)

Mazandaran Prov.: Siah Bisheh, Chalus road, 2480 m, Sonboli,
Hadian & Moridi 1627 (MPH)

Mazandaran Prov.: Chalus road, Pol-e Zanguleh, 2300 m, Gauba
22810 (IRAN)

Semnan Prov.: Shahroud, Mojan, Sangban, Shahkuh Mountain,
2400 m, Termeh, Mousavi & Habibi 56256 (IRAN)

Semnan Prov.: Shahmirzad, Chashm, Nizva, 3200 m, Sonboli &
Gholipour 1219 (MPH)

Khorasan Prov.: Bojnord, Rein, Aladagh, 1700 m, Sonboli, Kanani
& Gholipour 1737 (MPH)

Khorasan Prov.: Bojnord, Rein, Aladagh, 1700 m, Joharchi &
Zangoui 1454 (MPH)

Khorasan Prov.: Mashhad, Kalat, 1860 m, Sonboli & Gholipour 917
(MPH)

W. Azerbaijan Prov.: Urmia, Ashnabad, 1710 m, Sonboli & Mojarad
1626 (MPH)
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Fig. 1. Photo of some studied populations and species of Dracocephalum genus in their natural habitat:
A. D. oligadenium (Siah-Bisheh), B. D. kotschyi (Damavand), C. D. subcapitatum (Kalat), D. D. kotschyi (Dizin).
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(el ) = LulLie) 18. KOT13, 19. KOT9, 20. KOT3, 21. KOT10.

Fig. 2. Leaf shape in the studied Dracocephalum species: 1. KOT1, 2. KOT2, 3. LIN1, 4. LIN2, 5. KOT4, 6. KOT5, 7.
KOT6, 8. KOT7, 9. KOT12, 10. OLI1, 11. OLI2, 12. MOL, 13. SUB, 14. GHA1, 15. KOT11, 16. KOTS8, 17. GHAZ2,

18. KOT13, 19. KOT9, 20. KOT3, 21. KOT10 (Bar =1 cm).
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