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Verbascum speciosum Schrad. (1), Hordeum marinum Huds. (2), Ceratocephalus falcatus (L.) Pers. (1),
Xeranthemum longipapposum Fisch. & C.A.Mey. (1), Salvia spinosa L. (1), Noaea mucronata (Forssk.)
Asch. & Schweinf. (1), Allium sp. (+), Centaurea virgata Lam. subsp. squarrosa (Boiss.) Gugler (2), \
Achillea vermicularis Trin. (1), Chardinia orientalis (L.) Kuntze. (1), Alyssum minus (L.) Rothm. (1),
Vulpia hirtiglumis Boiss. & Hausskn. (1), Chenopodium album L. (1), Alhagi camelorum Fisch. (1),
Salsola kali L. (+).
Verbascum speciosum Schrad. (2), Hordeum bulbosum L. (1), Galium aparine L. (1), Carthamus
oxyacanthus M.Bieb. (+), Alyssum desertorum Stapf (1), Sanguisorba minor Scop. (1), Neslia apiculata Y
Fisch., C.A.Mey. & Avé-Lall. (1), Crupina crupinastrum (Moris) Vis. (1), Scandix stellata Banks & Sol.
(+), Phlomis olivieri Benth. (+).
Verbascum speciosum Schrad. (1), Gundelia tournefortii L. (1), Hordeum bulbosum L. (1), Centaurea
behen L. (1), Onobrychis megataphros Boiss. (2), Smyrniopsis aucheri Boiss. (1), Astragalus alavaanus
Podlech (1), Astragalus effusus Bunge (1), Heteranthelium piliferum (Sol.) Hochst. ex Jaub. & Spach (1), Y
Falcaria vulgaris Bernh. (+), Scorzonera luristanica Rech.f. (1), Silene morganae Freyn(l), Lepidium
draba L. (1).
Verbascum speciosum Schrad. (1), Chardinia orientalis (L.) Kuntze. (1), Ziziphora tenuior L. (1),
Minuartia meyeri (Boiss.) Bornm. (1), Bromus tectorum L. (1), Allium sp. (1), Alhagi camelorum Fisch.
(1), Stipa barbata Desf. (1), Salvia spinosa L. (1), Noaea mucronata (Forssk.) Asch. & Schweinf. (1), £
Pimpinella orientalis Gouan. (1), Arrhenatherum kotschyi Boiss. (1), Centaurea virgata Lam. subsp.
squarrosa (Boiss.) Gugler (3), Chenopodium album L. (1), Alyssum lanigerum DC. (1), Hordeum marinum
Huds. (+), Achillea vermicularis Trin. (1), Nardurus subulatus (Banks & Sol.) Bor (1).
Verbascum speciosum Schrad. (1), Atriplex sp. (1), Xeranthemum longipapposum Fisch. & C.A.Mey. (1),
Salsola kali L. (1), Scabiosa flavida Boiss. & Hausskn. (1), Echinops orientalis Trautv. (1), Noaea
mucronata (Forssk.) Asch. & Schweinf. (1), Centaurea virgata Lam. subsp. squarrosa (Boiss.) Gugler (2), o

Salsola dendroides Pall. (+), Picris strigosa M.Bieb.(1), Erysimum sp. (1), Alyssum minus (L.) Rothm. (1),
Chenopodium album L. (1), Consolida sp. (1).
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Verbascum speciosum Schrad. (1), Hordeum marinum Huds. (3), Bromus sp. (1), Cousinia sp. (1),
Alopecurus arundinaceus Poir. (1), Lactuca serriola L. (1), Picris strigosa M.Bieb. (+), Noaea mucronata

(Forssk.) Asch. & Schweinf. (1), Ceratocephalus falcatus (L.) Pers. (1), Artemisia fragrans Willd. (1), 4
Vulpia hirtiglumis Boiss. & Hausskn. (1), Vaccaria pyramidata Medik. (1), Alhagi camelorum Fisch. (1),
Chenopodium album L. (+).

Verbascum speciosum Schrad. (1), Centaurea virgata Lam. subsp. squarrosa (Boiss.) Gugler (+),
Chaerophyllum macropodum Boiss. (2), Erysimum crassipes Fisch. & C.A.Mey. (1), Scirpoides
holoschoenus (L.) Sojak. (1), Tanacetum polycephalum Schultz-Bip.(3), Scariola orientalis (Boiss.) Sojak. v
(1), Achillea millefolium L. (+), Scorzonera luristanica Rech.f. (1), Silene morganae Freyn (1), Falcaria

vulgaris Bernh. (1), Nonea persica Boiss. (1).

Verbascum speciosum Schrad. (2), Chaerophyllum macropodum Boiss. (1), Bromus tectorum L .(1),
Centaurea behen L. (1), Echinops tenuisectus Rech.f. (+), Nonea persica Boiss. (+), Lepidium draba (L.)

Desf. (1), Centaurea pseudoscabiosa Boiss. & Buhse subsp. pseudoscabiosa (1), Silene morganae Freyn A
(1), Taeniatherum crinitum (Schreb.) Nevski (1), Falcaria vulgaris Bernh. (1), Erysimum crassipes Fisch.

& C.A.Mey. (1), Centaurea behen L. (+).

Verbascum speciosum Schrad. (2), Gundelia tournefortii L. (1), Chardinia orientalis (L.) Kuntze (+),
Garhadiolus angulosus Jaub. & Spach (1), Hordeum bulbosum L. (2), Heteranthelium piliferum (Sol.) q
Hochst. ex Jaub. & Spach(l), Phlomis olivieri Benth. (+), Hippocrepis unisiliquosa L. (1), Coronilla
scorpioides (L.) W.D.J.Koch. (+), Crupina crupinastrum (Moris) Vis. (+), Falcaria vulgaris Bernh. (1).

Verbascum speciosum Schrad. (1), Hordeum bulbosum L. (+), Heteranthelium piliferum (Sol.) Hochst. ex
Jaub. & Spach (1), Asperula glomerata (M.Bieb.) Griseb. (1), Salvia limbata C.A.Mey. (+), Tanacetum
polycephalum (L.) Schultz-Bip. (2), Falcaria vulgaris Bernh. (1), Salvia atropatana Bunge (1), Astragalus
iranicus Bunge (1), Astragalus effusus Bunge (1), Medicago sativa L. (1), Echium italicum L. (1).

Verbascum speciosum Schrad. (1), Eryngium thyrsoideum Boiss. (+), Bromus tectorum L. (1), Trifolium

pratense L. (1), Echium italicum L. (+), Muscari racemosum (L.) Mill. (+), Falcaria vulgaris Bernh. (1),
Onobrychis altissima Grossh. (1), Scabiosa argentea L. (1), Astragalus effusus Bunge (1), Silene morganae AR
Freyn (1), Achillea millefolium L. (1), Tanacetum polycephalum (L.) Schultz. Bip. (2), Nonea persica

Boiss. (+).

Verbascum speciosum Schrad. (+), Chardinia orientalis (L.) Kuntze (1), Garhadiolus angulosus Jaub. &

Spach (1), Phlomis olivieri Benth. (2), Zoegea leptaurea L. subsp. mianensis (Boiss.) Rech.f. (1),
Cerastium dichotomum L. (1), Gundelia tournefortii L. (1), Glaucium refractum Stev. in DC. (1), \Y
Pterocephalus incanus Raf. (1), Salvia aristata Aucher ex Benth. (1), Teucrium orientale L. (1),
Helianthemum ledifolium (L.) Mill. (+), Valerianella vesicaria (L.) Moench (+)

Verbascum speciosum Schrad. (1), Glycyrrhiza glabra L. (+), Crucianella gilanica Trin. (1), Erysimum

crassipes Fisch. & C.A.Mey. (+), Camelina rumelica Velen. (1), Medicago sativa L. (1), Falcaria vulgaris

Bernh. (1), Silene morganae Freyn (1), Poa bulbosa L. (1), Bromus danthoniae Trinius(+), Eryngium v
thyrsoideum Boiss.(1), Tanacetum polycephalum (L.) Schultz-Bip. (2), Centaurea behen L. (1), Nonea

persica Boiss. (1).

Verbascum speciosum Schrad. (2), Chardinia orientalis (L.) Kuntze (1), Garhadiolus angulosus Jaub. &

Spach (1), Poa bulbosa L. (+), Turgenia latifolia (L.) Hoffm. (+), Bromus danthoniae Trin.(1), Astragalus
daghdaghabadensis Maassoumi.(1), Phlomis olivieri Benth. (1), Zoegea leptaurea L.(+), Astragalus \¥
curvirostris Boiss. (1), Ziziphora capitata L. (1), Cerastium dichotomum L.(1), Eremopoa persica (Trin.)
Roshev.(1), Hordeum bulbosum L. (+).

Verbascum speciosum Schrad. (2), Chardinia orientalis (L.) Kuntze.(+), Garhadiolus angulosus Jaub. &

Spach. (1), Phlomis olivieri Benth.(2), Zoegea leptaurea L. subsp. mianensis (Boiss.) Rech.f. (1),
Cerastium dichotomum L. (+), Gundelia tournefortii L. (+), Coronilla varia L. (+), Tragopogon A
graminifolius DC. (+), Tragopogon stroterocarpus Rech.f. (+), Helianthemum piliferum Boiss. (1),

Teucrium polium L. (1), Hypericum hyssopifolium Chaix (+).

Verbascum speciosum Schrad. (+), Sanguisorba minor Scop. (1), Bromus danthoniae Trin. (1), Dactylis

glomerata L. (+), Galium verum L. (1), Medicago sativa L. (2), Melilotus officinalis (L.) Lam. (1),

Lepidium draba L. (1), Onobrychis viciifolia Scop. (1), Coronilla varia L. (1), Euphorbia boissieriana \7
(Woronow) Prokh. (1), Cyanus depressus (M.Bieb) Sojék (2), Trifolium pratense L. (+), Sophora
alopecuroides L. (+), Achillea biebersteinii Afan. (1), Thalictrum minus L. (1).

Verbascum speciosum Schrad. (+), Lotus corniculatus L. (1), Bromus danthoniae Trin. (1), Achillea
biebersteinii Afan. (1), Thalictrum minus L. (+), Achillea millefolium L. (1), Melilotus officinalis (L.) Lam.

(2), Onobrychis viciifolia Scop. (1), Coronilla varia L. (1), Elymus hispidus (Opiz) Melderis (1), Erigeron \\%
acer L. (1), Ononis spinosa L. (+), Pedicularis sibthorpii Boiss. (1), Lepidium draba L. (1).
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A study of floristic-ecologic diversity and electrophoresis pattern of seed
storage proteins in Verbascum speciosum
in the West and North-West of Iran

Behrooz Eshghi Malayeri, Fatemeh Jalali Moghim and Abdolkarim Chehregani Rad *
Department of Biology, Faculty of Sciences, Bu-Ali Sina University, Hamedan, Iran

Abstract

The country Iran is one of the most important centers for diversity of the genus Verbascum. This study
was carried out to determinate intraspecific diversity of the V. speciosum populations collected from
East Azerbaijan, West Azerbaijan, Kordestan, Kermanshah and Hamedan provinces. With using the
D.S.S. method seventeen special habitats were determined for V. speciosum and floristic-ecologic data
collected from each special habitat. Seed storage proteins were subjected for electrophoresis studies.
In the survey of all special stations, 109 plant species were distinguished as associated species. As the
result of analysis of floristic data, as floristic marker, four groups were determined that this grouping is
distinguished the existence of intraspecific diversity in V. speciosum. Analysis of ecologic data was
also confirmed the above mentioned grouping. The analysis of seed storage protein banding pattern
showed four quite obvious groups. In the survey of electrophoresis pattern, existence of differences
regarding number and density of the protein bands indicating existence of intraspecific diversity in the
populations of V. speciosum. Therefore in this species, the grouping that introduced with floristic
marker, mostly confirmed also with ecological and electrophoresis markers. This means that floristic
grouping can only be used as a cost-effective and efficient method for studying of intraspecific
diversity.

Key words: Seed storage proteins, Intraspecific diversity, Spatial station, Electrophoresis, Verbascum
speciosum
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