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PRAZO: 5'-CCC GAC AGT ATC AAA TGC
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5-GGCTTACCTTGTTACGACTT-3’
JoLEPCR (2S5 gtoms 205 S YO
DNA (Y505, V1) ads S ¥ plaS 2 s el
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Astragalus brachyodontus Boiss.  Ornithopodium
A. glochideus Boiss. Ornithopodium
A. jodostachys Boiss. Ornithopodium
A. lunatus Pall. Ornithopodium
A. ornithopodioides Lam. Ornithopodium
A. shelkovnikovii Grossh. Ornithopodium
A. stevenianus DC. Ornithopodium
A. argyroides Beck. Dissitiflori
A. pravitzii Podl. Dissitiflori
A. ruscifolius Boiss. Dissitiflori
A. onobrychis L. Onobrychoidei
A. brevidens Freyn & Sint. Onobrychoidei
A. cancellatus Bunge. Onobrychoidei
A. sevangensis Grossh. Onobrychoidei
A. lilacinus Boiss. Onobrychoidei
A. stocksii Benth. Caraganella
A. frigidus (L.) Gray. Cenanthrum
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ITS: AB727532
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ITS: AB727534
matK: -

ITS: AB727535
matK: AB727541
ITS: AB727536
matK: AB727542
ITS: AB721936
matK: AB727543
ITS: AB721944
matK: AB727544
ITS: AB721945
matK: AB727545
ITS: AB727518
matK: AB727546
ITS: AB727511
matK: AB727547
ITS: AB727513
matK: AB727548
ITS: AB727521
matK: AB727549

ITS: AB727516
matK: AB727550
ITS: AB051966

matK: (Kazempour Osaloo

et al., Unpubl. data)
ITS: AB231092

matK: (Kazempour Osaloo

et al., Unpubl. data)
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Habit

#1. Height: <15 c¢m (0), 15-50 cm (1), >50 cm (2)

Stem

#2. Branching: low (0), high (1)

Stipule

#3. Stipule size: <2 mm (0), > 2 mm (1)

#4. Stipule color: greenish (0), white (1)

#5. Hair compression: dispersed (0), dense (1)

#6. Hair color: only white (0), white mixed with black (1)
Leaf

#7. Leaf size: <2 cm (0), 2-7 cm (1), > 7 cm (2)

#8. Leaflet pairs no.: <3 (0), 3-10 (1), > 10 (2)

#9. Leaflet L/W ratio: < 1.5 (0),> 1.5 (1)

#10. Leaflet shape: linear (0); oblong elliptic (1), obovate (2)
#11. Leaflet indumenta type: both sides densely covered (0), both sides dispersedly covered (1), one side densely and other one
dispersedly covered (2)

Inflorescence

#12. Black hair on peduncle: absent (0), presence (1)

#13. Inflorescence type: sparse raceme (0), dense raceme (1), head (2)
Calyx

#14. Calyx type: campanulate (0), tubular (1), gibbose tubular (2)
#15. Calyx hair symmetry: symmetrical (0), asymmetrical (1)
#16. Calyx teeth type: equal (0), unequal (1)

#17. Calyx teeth internal surface hair: absent (0), presence (1)
Corolla

#18. Corolla color: yellow (0), purple (1), blue (2)

#19. Standard L/W ratio: < 2.5 (0), > 2.5 (1)

#20. Standard shape: elliptic (0), obovate (1), rhomboid (2)
#21. Standard tip: obtuse (0), acute (1), emarginated (2)

Style

#22. Style hair: absent (0), presence (1)

Pod

#23. Pod shape: linear (0), elliptic (1)

#24. Pod L/W ratio: <3 (0), 3-15 (1), > 15 (2)

#25. Hair compression on pod: dispersed (0), dense (1)

#26. Black hair on pod: absent (0), presence (1)

s ) Olie Calibee DY 2508 51 ol (gode e Sle-Y g

Character No. 11111111112222222
Taxa 12345678901234567890123456
A. frigidus 21100121022000000001210001
A. stoksii 21000000020100010001210100
A. pravitzii 00010011120002000000210000
A. ruscifolius 10000010120102001011200000
A. argyroides 10100011120102001211210001
A. brachyodontus 11110111110101011202200100
A. jodostachys 11110112111101010201100111
A. glochideus 11111112111101011201100111
A. lunatus 11110112111001001110100101
A. ornithopodioides 11100112120120001202200110
A. shelkovnikovii 11100111000111011202100110
A. stevenianus 11111111110111011211110101
A. onobrychis 11110112111101011212101110
A. cancellatus 11111121110111011211110101
A. lilacinus 11110102111101011212101110
A. brevidens 11111111110121101212000110
A. sevangensis 11111112101120101211200110

o 5San jasl R s sl FGlads (lo ey sl 2S5 (ol s o eslizul (sba el I —F Jsil

4>l ralnpl il s
ITS5Sm (F) 5 -GGAAGGAGAAGTCGTAACAAGG-3’
ITS4(R) _5-TCCTCCGCTTATTGATATGC-3’

ITSHITS: 4 g1o1F 5-AGGAATTCATGGTCCGGAAGTC-3’
AB102R 5-TAGAATTCCCCGGTTCGCTCGCCGTTAC-3’
otk trnK-F 5-GTATCGCACTATGTATCATTTGA-3’

matK-R 5S'-TTGCATAGAAATAGATTCGCTCAAA- 3’
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Ly Py 465 o Glae oyl e 51 ey
s ol ke a4l 1)) 5 aule o 0
(bootstrap) ol is g g, 3l laas s slonbl
A% oslaws! (Felsenstein, 1985)

sLapl 8 5las S 1zl 531 JeSge Glaosls
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Looylal syge gl g w0l 2ol 5 5 Bioedit
(Larkin et al., 2007) Clustal X J153le 5 Sl eslaal
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Achillea filipendula Lam. Asteraceae He ES (CAU), IT
Achillea millefolium L. Asteraceae He ES(CAU), IT
Adonis dentata Delile Fabaceae Th ES(CAU), M, IT
Aeluropus littoralis (Gouan) Parl. Poaceae Cr(GR) PL
Agropyron cristatum_(L.) Gaertn. Poaceae He PL
Agropyron repens (L.) P.Beauv. Poaceae Cr(GR) PL
Agrostis stolonifera L. Poaceae Cr(GR) ES,IT,M
Agrostis tenuis Sibth. Poaceae Cr(GR) PL
Alchemilla persica Rothm. Rosaceae Cr(GR) IT, ES(CAU)
Alchemilla rigida Buser Rosaceae He ES

*  Alchemilla citrina Frohner Rosaceae He En(Iran)
Alisma plantago R.Br. Alismataceae Cr(Hy) PL
Allium ampeloprasum L. Alliaceae Cr(GB) ES(CAU),M
Alyssum linifolium Stephan ex Willd. Brassicaceae Th PL
Alopecurus aequalis Sobol. Poaceae Cr(GR) PL
Alopecurus arundinaceus Poir. Poaceae Cr(GR) PL
Anagallis arvensis L. Primulaceae Th PL
Anemone biflora DC. Fabaceae Th ES,M,IT
Anthemis atropatana Iranshahr Asteraceae Th ES(CAU), IT
Anthemis sp. Asteraceae Th U
Arenaria gypsophiloides Willd. ex Ledeb. Caryophyllaceae Th PL
Artemisia fragrans Willd. Asteraceae Ch ES(CAU), IT
Asparagus persicus Baker Liliaceae He PL
Astragalus hamosus L. Fabaceae Th PL
Astragalus odoratus Lam. Fabaceae He IT, CAU
Astragalus asciocalyx Bunge Fabaceae He PL
Atriplex leucoclada Boiss. Chenopodeaceae Ch PL
Barbarea plantaginea DC. Brassicaceae He ES(CAU),M
Blysmus compressus Panz. Cyperaceae Cr(GR) ES,IT
Bolboschoenus maritimus (L.) Palla Cyperaceae Cr(Hy) PL
Bromus scoparius L. Poaceae Th PL
Bromus danthoniae Trin. ex C.A.Mey. Poaceae Th PL
Bromus tomentellus Boiss. Poaceae He PL
Bupleurum leucocladum Boiss. Apiaceae He PL
Calamagrostis epigejos (L.) Roth. Poaceae Cr(GR) PL
Capsella bursa-pastoris Medik. Brassicaceae Th PL
Cardamine hirsuta L. Brassicaceae Th ES( CAU)
Cardamine uliginosa M.Bieb. Brassicaceae Th ES( CAU)
Cardaria draba (L.) Desv. Brassicaceae He ES, IT
Carex riparia Poir. Cyperaceae Cr(GR) IT, ES( CAU)
Carex distans L. Cyperaceae Cr(GR) ES, M IT
Carex divulsa Gaudin Cyperaceae Cr(GR) ES, M ,IT
Igflf(ivon(;}rflbicularis Boott subsp. kotschyana (Boiss. & Hohen.) Cyperaceae Cr(GR) IT, ES( CAU)
Carex songorica Kar. & Kir. Cyperaceae Cr(GR) IT, ES( CAU)
Carex sp. Cyperaceae He U
Carex stenophylla Wahlenb. Cyperaceae Cr(GR) ES(CAU), IT
Carex strigosa Willd. ex Kunth Cyperaceae Cr(GR) ES(CAU), IT
Catabrosa aquatica P .Beauv. Poaceae Cr(GR) PL

*  Centaurea cheiranthifolia Willd. Asteraceae He EN(Iran)
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Centaurea iberica Trevir. ex Spreng. Asteraceae Th ES,M
Chaerophyllum bulbosum L. Apiaceae Cr(GB) ES(CAU), IT
Chenopodium album L. Chenopodeaceae Th PL
Chenopodium ambrosioides L. Chenopodeaceae Th ES,M
Cynodon dactylon (L.) Pers. Poaceae Cr(GR) PL
Cyperus longus L. Cyperaceae Cr(GR) ES(CAU), IT
Cyperus sp. Cyperaceae He U
Dactylis glomerata L. Poaceae He PL
Deschampsia caespitosa (L.) Beauv. Poaceae Cr(GR) PL
Descurainia sophia (L.) Webb ex Prantl Brassicaceae Th PL

*  Deyeuxia parsana Bor Poaceae He En(Iran)
Dianthus pachypetalus Stapf Caryophyllaceae He ES, M, IT
Draba huetii Boiss. Brassicaceae Th PL
Draba nemorosa L. Brassicaceae Th PL
Eleocharis palustris (L.) Roem. & Schult. Cyperaceae He PL
Ephorbia sp. Euphorbiaceae He U
Equisetum palustre L. Equisetaceae Cr(GR) PL
Equisetum arvense L. Equisetaceae Cr(GR) PL
Equisetum sp. Equisetaceae Cr(GR) PL
Eragrostis curvula (Schrad.) Nees Poaceae He PL
Eremopoa persica (Trin.) Roshev. Poaceae Th IT,M
Eremopyrum distans (K.Koch) Nevski Poaceae He PL
Eremurus sp. Liliaceae Cr(GC) U
Erysimum repandum L. Brassicaceae Th PL
Euphrasia juzepczukii Denissova Scrophulariaceae Th ES(CAU), M, IT
Falcaria vulgaris Bernh. Apiaceae He PL
Festuca heterophylla Wahlenb. Poaceae He PL
Festuca ovina L. Poaceae He PL
Festuca pratensis Huds. Poaceae Cr(GR) ES(CAU)
Festuca rubra L. Poaceae He PL
Festuca sp. Poaceae Cr(GR) U
Filipendula vulgaris Moench Rosaceae He ES( CAU)
Fragaria sp. Rosaceae Cr(GR) U
Galium humifusum M.Bieb. Rubiaceae Cr(GR) ES,IT,M
Galium verum L. Rubiaceae Cr(GR) PL
Geranium albanum M.Bieb. Geraniaceae Th ES(CAU), M
Geranium pyrenaicum Burm.f. Geraniaceae Th ES(CAU),M
Geum rivale L. Rosaceae Cr(GR) PL
Glyceria plicata Fr. Poaceae Cr(Hy) IT.ES
Hesperis kurdica Dvorak & Hadac Brassicaceae He M, IT
Hippuris vulgaris L. Hippurridaceae. Cr(Hy) ES
Hordeum bulbosum L. Poaceae Cr(GB) PL
Hordeum glaucum Steud. Poaceae He PL
Hordeum marinum Huds. Poaceae He ES, M, IT
Hordeum violaceum Boiss. & Hohen. Poaceae He IT, ES(CAU)
Hypericum perforatum L. Hypericaceae He PL
Inula sp. Asteraceae He PL
Iris caucasica Hoffm. Iridaceae Cr(GC) M, IT
Iris pseudocaucasica Grossh. Iridaceae Cr(GC) PL
Juncus gerardii Loisel. Juncaginaceae Cr(GR) 1T
Jurinella sp. Asteraceae He U
Juncus Littoralis C.A.Mey. Juncaginaceae He PL
Jurinella moschus (Hablitz) Bobrov Asteraceae He PL
Kochia prostrata (L.) Schrad. Chenopodeaceae Ch PL
Koeleria cristata Pers. Poaceae He PL
Koeleria eriostachya Pancié Poaceae He ES(CAU), IT
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Lactuca orientalis Boiss. Asteraceae He PL
Lactuca undulata Ledeb. Asteraceae He PL
Lathyrus pratensis L. Fabaceae Cr(GR) PL
Lolium persicum Boiss. & Hohen. Poaceae He PL
Lotus angustissimus L. Fabaceae He ES, M, IT
Lotus corniculatus L. Fabaceae He ES, M, IT
Marrubium astracanicum Jacq. Lamiaceae He ES(CAU),M
Mentha aquatica L. Lamiaceae He ES,M
Mentha longifolia Host Lamiaceae He ES,M
Medicago sativa L. Fabaceae He ES,IT
Melilotus officinalis (L.) Lam. Fabaceae He PL
Mentha sp. Lamiaceae He U
Minuartia hybrida (Vill.) Schischk. Caryophyllaceae Th ES,IT,M
Muscari caucasicum Baker Liliaceae Ge(B) M, IT, ES(CAU)
Muscari comosum (L.) Mill. Liliaceae Ge(B) ES, M, IT
Muscari racemosum (L.) Mill. Liliaceae Ge(B) PL
Mpyosotis asiatica (Vestergr.) Schischk. & Serg. Boraginaceae Th PL
Myosotis olympica Boiss. Boraginaceae Th En(Iran)
Nasturtium officinale R.Br. Brassicaceae He ES, IT
Nepeta ucrainica L. Lamiaceae He ES, IT
Neslia apiculata Fisch., C.A.Mey. & Avé-Lall. Brassicaceae Th PL
Nigella integrifolia Regel Ranunculaceae He ES(CAU), M, IT
Nigella oxypetala Boiss. Ranunculaceae He ES(CAU), M, IT
Onosma trachytrichum Boiss. Boraginaceae He En(Iran)
Orchis mascula (L.) L. Orchidaceae Ge(C) ES(CAU),M
Orchis latifolia L. Orchidaceae Ge(C) ES(CAU),M
Origanum vulgare L. Lamiaceae He PL
Ornithogalum montanum Ten. Liliaceae Ge(B) ES(CAU),M
Pedicularis sibthorpii Boiss. Scrophulariaceae He PL
Pedicularis wilhelmsiana Fisch. ex M.Bieb. Scrophulariaceae He PL
Phalaris minor Retz. Poaceae Cr(GR) PL
Phleum paniculatum Huds. Poaceae Th ES(CAU), M, IT
Phleum phleoides H.Karst. Poaceae He PL
Prunella vulgaris L. Liliaceae He PL
Phlomis aucheri Boiss. Lamiaceae He PL
Phlomis tuberosa L. Lamiaceae He PL
Phragmites australis (Cav.) Steud. Poaceae He PL
Pimpinella tragium Vill. Apiaceae He ES(CAU), M, IT
Plantago lagopus L. Plantaginaceae Th PL
Plantago atrata Hoppe Plantaginaceae He ES(CAU), IT
Plantago lanceolata L. Plantaginaceae He ES, M, WIT
Plantago major L. Plantaginaceae He PL
Plantago maritima L. Plantaginaceae He ES, IT
Plantago sp. Plantaginaceae He U
Poa araratica Trautv. Poaceae Cr(GR) PL
Poa nemoralis L. Poaceae Cr(GR) PL
Poa sp. Poaceae Th U
Poa bulbosa L. Poaceae Cr(GB) PL
Poa pratensis L. Poaceae Cr(GR) PL
Poa trivialis L. Poaceae Cr(GR) PL
Polygonum arenastrum Boreau Polygonaceae He PL
Polygonum lapathifolium L. Polygonaceae Th ES,IT,M
Polygonum alpestre C.A.Mey. Polygonaceae He ES(CAU), M, IT
Polygonum amphibium L. Polygonaceae He PL
Polygonum sp. Polygonaceae He U
Potamogeton nodosus Poir. Potamogetonaceae Cr(Hy) PL
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Potamogeton pectinatus L. Potamogetonaceae Cr(Hy) PL
Potentilla canescens Besser Rosaceae He PL

*  Potentilla persica Boiss. & Hausskn. ex Boiss. Rosaceae He En(Iran)
Potentilla recta L. Rosaceae He PL
Puccinellia grossheimiana V.1.Krecz. Poaceae He ES(CAU), M,

*  Puccnellia koeieana Melderis Poaceae He En(Iran)
Ranunculus arvensis L. Ranunculaceae Th ES, M
Ranunculus lateriflorus DC. Ranunculaceae Th PL

*  Ranunculus persicus DC. Ranunculaceae He En(Iran)
Raphanus sp. Brassicaceae Th U
Rumex acetosa L. Polygonaceae Cr(GR) PL
Rumex acetosella L. Polygonaceae He PL
Salsola crassa M.Bieb. Chenopodeaceae Th ES(CAU), IT
Salsola sp. Chenopodeaceae Th U
Salvia aethiopis L. Lamiaceae He PL
Salvia sp. Lamiaceae Th U
Sanguisorba minor Scop. Rosaceae He PL
Schoenoplectus lacustris (L.) Palla Cyperaceae Th PL
Schoenus nigricans L. Cyperaceae He PL
Sedum pallidum M.Bieb. Crassulaceae He ES(CAU)
Sedum pilosum M.Bieb. Crassulaceae He ES(CAU)
Senecio vernalis Waldst. & Kit. Asteraceae Th ES,IT,M
Sonchus asper (L.) Hill Asteraceae He IT,M
Sparganium erectum L. Sparganiaceae Ch PL
Stachys byzantina K.Koch Lamiaceae He ES(CAU), IT
Stellaria pallida (Dumort.) Pire Caryophyllaceae Th ES(CAU), IT

*  Taraxacum azerbaijanicum Soest Asteraceae He En(Iran)
Taraxacum bessarabicum Fisch. Asteraceae He ES, NIT

*  Taraxacum hydrophilum Soest Asteraceae He EN(Iran)
Taraxaceum sp Asteraceae He ES, NIT
Taraxacum montanum DC. Asteraceae He M, ES(CAU)
Thalictrum elatum Jacq. Ranunculaceae He PL
Thelypteris palustris Schott Thelypteridaceae Cr(GR) PL
Thlaspi kotschyanum Boiss. & Hohen. Brassicaceae Th M, IT

*  Thiaspi tenue (Boiss. & Buhse) Hedge Brassicaceae Th En(Iran)
Tragopogon reticulates Boiss. & A.Huet Asteraceae He ES, IT
Tribulus terrestris L. Zygophyllaceae Th ES,IT,M
Trifolium ambiguum M.Bieb. Fabaceae He PL
Trifolium montanum L. Fabaceae Cr(GR) ES,IT,M
Trifolium pratense L. Fabaceae He ES, M, IT
Trifolium repense L. Fabaceae Cr(GR) ES,IT,M
Trifolium hybridum L. Fabaceae He ES, IT
Trifolium alpestre L. Fabaceae Cr(GR) PL
Tripleurospermum decipiens (Fich. & C.A.Mey) Bornm. Asteraceae Th ES(CAU),M
Trisetum flavescens (L.) P.Beauv. Poaceae He PL
Trisetum bungei Boiss. Poaceae Cr(GR) U
Typha latifolia L. Typhaceae Cr(Hy) PL

*  Urtica dioica L. Urticaceae Cr(GR) En( Iran, Irag)
Veronica anagalloides Guss. Scrophulariaceae Th ES, IT
Veronica orientalis Mill. Scrophulariaceae He ES,IT
Vicia cracca L. Fabaceae He ES, IT
Vicia ervilia Willd. Fabaceae Th PL
Vicia subvillosa Boiss. Fabaceae Cr(GR) ES,IT
Viola arvensis Murray Violaceae He ES,IT
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Morphometric study of the genus Erysimum L. (Brassicaceae) in
Shomali, Razavi and Jonoubi Khorasan provinces

Somayeh Ghaempanah ', Jamil Vaezi **, Hamid Ejtehadi ', Mohammad Farsi *
and Mohammad Reza Joharchi *

! Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran
? Department of Biology, Faculty of Sciences, Shahid Chamran University of Ahwaz, Ahwaz, Iran
3 Research Centre for Plant Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

According to the “Flora Iranica”, the genus Erysimum has 26 species in Iran among which 11
species are reported in Shomali, Razavi and Jonoubi Khorasan provinces as yet. In this study,
two of the species ate introduced for the first time. Due to the extreme similarities and the
wide variation of the morphological characters, identification of these species is very difficult.
In this study, we attempted to separate the species using morphological characters. We scored
75 morphological (vegetative and generative) characters of 84 individuals belonging to 11
species. The results of the multivariate analysis indicated the separation among the studied
species and showed three distinct groups among samples. The first group was individuals of
E. repandum, E. griffithianum, E. sisymbrioides, E. nanum and E. persepolitanum. The
second group included individuals of E. aitchisonii, E. kerbabaevii and E. crassipes. The third
group consisted of E. crassicaule, E. stocksianum, E. crassicaule (with trichome) and
E. ischnostylum. Finally, an identification key was introduced based on morphological
characters for Erysimum species in Khorasan.

Key words: Cluster Analysis (CA), Principal Component Analysis (PCA), Brassicaceae,
Phenetics, Erysimum
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Taxonomic study of Thymus eriocalyx (Ronniger) Jalas in Iran with
emphasis on Floristic marker and using special station method

Ramazan Kalvandi '*, Morteza Atri ', Ziba Jamzad * and Keivan Safikhani *

! Department of Biology, Faculty of Sciences, Bu-Ali Sina University, Hamedan, Iran
% Research Institute of Forest and Rangelands, Tehran, Iran
3 Hamedan Agriculture and Natural Resources Center, Hamedan, Iran

Abstract

Thymus L. is one of the largest genus of Lamiaceae family. This species had cammercial
values due to containing essential oils and also its wide applications in food and
pharmaceutical industries. From this genus, 18 species have been identified in Iran. Because
of the gene flow potentiality among populations, a high morphological diversity exists among
them. Thymus eriocalyx (Ronniger) Jalas is one of the species of this genus that is distributed
only in west of Iran and also north of Iraq to determine intraspecific variations in 7. eriocalyx
from taxonomic point of view and effective ecological factors, data were collected using
special station method. In this way, ten special stations were recognized for 7. eriocalyx in
west of Iran. Results from floristic data analysis (floristic composition of each special station)
with MVSP software by PCO method, led to the identification of 6 separate groups that was
indicative of the existence of intraspecific diversity. Furthermore morphometric data analysis
of individual collected from each special station, by using 33 vegetative and reproductive
characters, with PCO and UPGMA methods, confirmed 5-mentioned floristic groups.
Ecologic data analysis with CCA method showed that various ecological factors are effective
in grouping and forming special stations diversity, so that among studied factors, altitude, soil
texture and permeability and slop direction factors were all effective in groupment of special
stations. On this base, at least 3 ecodemes were identifiable and thus, could be introduced.

Key words: Thymus eriocalyx (Ronniger) Jalas, Ecodeme, Iran, Taxonomy, Morphology,
Special stations
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Microscopical, macroscopical and chemical investigations
and their uses in chemotaxonomy of Crataegus pontica C. Koch

Nasrollah Ghassemi Dehkordi, Alireza Ghannadi * and Alireza Khabbaz Mehrjardi

Department of Pharmacognosy, Faculty of Pharmacy and Pharmaceutical Sciences,
Isfahan University of Medical Sciences and Health Services, Isfahan, Iran

Abstract

The Crataegus genus is widely distributed in Iran. This genus belongs to Rosaceae family and
has 17 species in Iran one of which is Crataegus pontica C. Koch. In this paper, we analyzed
some microscopic and macroscopic characteristics of this plant, then compared them with
other features that were presented previously in previous reports. We analyzed all components
in C. pontica, using thin layer chromatography method and then specified the type of
flavonoids and hydroxycinnamic acid in C. pontica. Hyproside, rutin and chlorogenic acid
were the main flavonoids and hydroxycinnamic occurred acid in this plant. Also, we analyzed
its flavonoids quantitatively based on Deutsch Pharmacopoeia method according to hyproside
content. Because, to determine the chemosystematic relevancies in some species flavonoids
are used, so in this paper we compared C. pontica with 3 other species of its genus such as C.
monogyna, C. melanocarpa and C. curvisepala that are found in Iran, and also with the
medicinal standard species of Crataegus genus which is called C. oxyacantha. Finally we
concluded that hyproside, rutin and chlorogenic acid were the main and common structural
components in all species of that genus which were mentioned above.

Key words: Crataegus pontica, Chlorogenic acid, Rutin, Chemotaxonomy, Hyproside
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Study on floristic, life form and plant chorology of wetlands
in northern and eastern slopes of Sabalan mountains
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Abstract

In the northern and the eastern slopes of Sabalan mountains which has a semi-aria climate.
There were several pools, and wetlands and the study of the flora in these areas is important.
Identification of plants provide useful guidelines for environmental and ecological
management. In this study, flora, life form and chorology the species were studied and
introduced. During vegetation growth, from 2008 to 2009 we collected and identified plant
species in the region, and floristic list was provided. The results showed that totally, there
were 216 plant species that belonged to 128 genera and 36 families in the studied area. The
flora of these regions included 216 plant species that belonged to 128 genera and 36 families.
Poaceae family including 25 genera and 46 species, Astraceae family with 11 genera and 19
species, Fabaceae family with 9 genera and 18 species and Brassicaceae family with 12
genera and 15 species, had the highest number of species. Also according to the classification
Raunkiaer system (Raunkiaer, 1934) there were 22%. Therophytes, 30% Cryptophytes, 46%
Hemicryptophytes, and 2% Chamaephytes. From view point of plant chorology, were formed
in: 44.44% Pluriregional, 20.83% Europa-Siberian, Irano-Turanian and Mediterranean,
15.74% Europa-Siberian, Irano-Turanian, 3.7% Europa-Siberian, 2.32% Irano-Turanian and
Mediterranean, 5.56% Indemic for Iran and 7.41% of species were not identified. Considering
that the region climate affected by Siberian, Hyrkaniane and Mediterranean climate therefore
the most vegetative elements in this study region belonged to Europa-Siberian and Europa-
Siberian, Irano-Turanian, respectively.

Key words: Flora, Life forms, Chorology, Vegetative elements, Sabalan

"Corresponding Author: sh_j2320 @yahoo.com



Taxonomy and Biosystematics, 4™ Year, No. 10, Spring 2012 3

Phylogenetic study of some bifurcate hairy sections belonging to
Astragalus L. with emphasis on sect. Ornithopodium, based on
morphological and molecular data in Iran
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Ali Asghar Maassoumi * and Majid Ghorbani Nahooji
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Abstract

In this research, total of 15 species belonging to Astragalus section Ornithopodium as well as
its closely related ones were analyzed using morphological and molecular data. 4. frigidus
and A. stocksii were selected as outgroups based on previous studies. Based upon our results,
species of sect. Ornithopodium along with those of sect. Onobrychoidei were placed within a
single large clade with high support and are closely related taxa. Species from section
Dissitiflori formed a distinct clade from the two other studied sections. Based on our
molecular and morphological data, Astragalus pravitzii Podlech, which had been recently
transferred to the section Ornithopodium from the section Dissitiflori, was not affiliated with
that section.

Key words: Phylogeny, Cladistic, Astragalus, Dissitiflori, Ornithopodium, Onobrychoidei
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Leaf, Stomata and Trichome Morphology of the species in Carpinus Genus
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Abstract

The species of Carpinus genus are widely distributed in the Hyrcanian and Arasbaran forests.
Previous researches identified the species only by leaf and seed macro-morphological traits.
Leaf morphological variations in the different ecological conditions led to some problems in
taxonomy of the genus. In the current research for first time, stomata and trichome
morphology were surveyed on plant collections of Noshahr Herbarium by scanning electron
microscope (SEM) and light microscope (LM). Some plant samples were collected from
natural sites by the authors. First, separation accuracy of Carpinus betulus, C. schuschaensis
and C. oreintalis was investigated by multivariate analysis. Extracted components of Principal
Component Analysis (PCA) were highly correlated with some leaf size parameters but could
not clearly separate the three groups. Discriminate analysis proved accuracy of grouping
about 64.7%. Carpinus betulus had the largest dimension in stomata and trichome trait while
C. orientalis had the smallest about this trait and C. schuschaensis had the medium size
between of two species. Stomata type in C. betulus was paracytic, anomocytic, and
Anisocytic and C. oreintalis were laterocytic and C. schuschaensis was Anisocytic and
laterocytic. In contrast to other species, cells of stomata located upper than epidermal cells in
C. betulus. Simple unicellular trichome was determined for the genus. Although the size and
dense of trichome on the leaf and petiole were different among three species, these traits were
highly associated with ecological conditions. We concluded that these traits did not have any
taxonomic significant in the genus. The current research calls for seed and bract morphology
as well as molecular markers to be revised.
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*Corresponding Author: jalali_g@modares.ac.ir



Taxonomy and Biosystematics, 4™ Year, No. 10, Spring 2012 1

Identification of novel spp. of rice and wheat endophytic diazotrophs
by 16S rDNA gene and FTIR analysis
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and Zivar Salehi '
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Abstract

In this research, six isolates, including three from three rice roots (PxR;, PxR, and StR;) and
three from three wheat roots (PxW;, PxW, and PxWj3) were isolated as endophytic bacteria
and except for StR;, all the isolates were identified as Pseudoxanthomonas based on
phenotypic analysis including FTIR and PCR amplification of 16S rDNA. The results showed
that PxR;, PxR;, PxW; and PxW, were all similar and belonged to a novel species of
Pseudoxanthomonas, but PxW; was from different species. StR; belonged to a novel species
of Stenotrophomonas. Two strains including Azospirillum brasiliense Sp7 (Si) and
Azospirillum lipoferum (S,) were selected as standard strains and compared with those
isolates; however, phenotypic and genotypic analysis verified that those isolates were not
Azospirillum. For the first time, it was indicated that Pseudoxanthomonas existed as an
endophytic bacterium in rice root.

Key words: Endophyte, Rice, Wheat, Azospirillum, Pseudoxanthomonas, Stenotrophomonas
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