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1- . :He =Ch =

Th =Ge =Ph =ES =-IT =-M =Cosm =

SA =–SS =-End =(Raunkiaer, 1934; Rechinger, 1963-2001).

Alliaceae

ITGeAllium scabriscapum Boiss.  
ITGeAllium fibrosum Regel
-GeAllium sp. 

Amarylidaceae 

ITGeIxiolirion tataricum (Pall.) Herb. & Traub
Apiaceae 

IT (End.) HeEchinophora platyloba DC.
IT,ES HeEryngium billardierei Delar.

IT (End.) HeEryngium bungei Boiss.
ITHeEryngium thyrsoideum Boiss.

ITHeFerula ovina Boiss. 
ITThScandix aucheri Boiss. 

Asteraceae

IT,ES HeAchillea wilhelmsii K. Koch
IT,ES HeAcroptilon repens (L.) DC.

IT (End.) ThAnthemis gayana Boiss.
ITChArtemisia aucheri Boiss. 

IT,ES ChArtemisia sieberi Besser 
IT (End.) HeCentaurea gaubae (Bornm.) wagenitz 
IT (End.) HeCentaurea ispahanica Boiss. 

IT,ES HeCentaurea virgata Lam.
CosmHeCichorium intybus L. 

ITHeCirsium arvense (L.) Scop. 
IT,M HeCirsium congestum Fisch. & C.A.Mey. ex DC. 

IT (End.) HeCousinia alexeenkoana Bornm.
IT (End.) HeCousinia bornmuelleri C. Winkl. 

ITHeCousinia cylindracea Boiss.
IT (End.) HeCousinia eriobasis Bunge 

ITHeCousinia lasiolepis Boiss.
IT (End.)HeCousinia multiloba DC. 

-HeCousinia sp.
-HeCousinia sp.

IT (End.) HeEchinops elymaiticus Born 
IT (End.) HeEchinops robustus Bunge

IT,M HeGundelia tournefortii L. 
ITChHertia angustifolia Kuntze
ITThLactuca glauciifolia Boiss.

IT,ES ThLasiopogon muscoides DC. 
IT (End.) HeLaunaea acanthodes subsp. tomentella (Rech.f.) N.Kilian 

ITHeOnopordum heteracanthum C.A. Mey. 
ITHeOutreya carduiformis Jaub. & Spach
ITHeScariola orientalis (Boiss.) Sojak

IT (End.) HeScorzonera mucida Rech.f., Aellen & Esfand. 
IT (End.) HeScorzonera tortuosissima Boiss.
IT,M,ESThSenecio vernalis Waldst. & Kit.

IT,ES HeTanacetum polycephalum Sch.Bip. 
ITHeTaraxacum bessarabicum Fisch.
ITHeTragopogon buphthalmoides Boiss.

IT (End.) HeTragopogon caricifolius Boiss.
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Boraginaceae 

IT,ES ThLappula barbata Gurke 
IT,ES ThLappula microcarpa Gurke
IT,ES ThLappula sessiliflora (Boiss.) Gurke 
IT,ES ThNonea caspica G.Don 

ITThRochelia disperma (L.) Wettst. 
ITThRochelia macrocalyx Bunge

Brassicaceae 

ITThAethionema elongatum Boiss.
IT (End.) HeAlyssum bracteatum Boiss. & Buhse 

IT,ES ThAlyssum heterotrichum Boiss.
IT,M ThAlyssum linifolium Stephan ex Willd. 

ITThAlyssum szovitsianum Fisch. & C.A.Mey.
IT,ES ThArabis aucheri Boiss.

IT,ES,M ThChorispora tenella DC.
ITThClypeola dichotoma Boiss. 

IT,SS,ES,M ThClypeola jonthlaspi L. 
ITThConringia persica Boiss.

CosmThDescurainia Sophia (L.) Webb ex Prantl
ITHeErysimum repandum L. 
ITHeFibigia umbellata (Boiss.) Boiss.

ITHeIsatis cappadocica Desv.
IT,M HeLepidium persicum Boiss.

IT (End.) HeMatthiola ovatifolia Boiss.
ITChMoriera spinosa Boiss. 

IT (End.) HePseudocamelina glaucophylla N.Busch
Caryophyllaceae 

IT (End.) ChAcanthophyllum bracteatum Boiss. 
IT,ES ChAcanthophyllum glandulosum Bunge ex Boiss. 

ITChAcanthophyllum gracile Bunge ex Boiss. 
ITChAcanthophyllum microcephalum Boiss. 

IT (End.) ChAcanthophyllum squarrosum Boiss. 
IT (End.) HeBuffonia macrocarpa Ser. 

ITHeBuffonia oliveriana Ser. 
ITHeDianthus crinitus Sm.

IT (End.)ChGypsophila acantholimoides Bornm. 
ITThHolosteum glutinosum Fisch. & C.A.Mey. 
ITThMinuartia meyeri Bornm. 
ITHeSilene commelinifolia Boiss.

Chenopodiaceae 

ITChAnabasis aphylla L. 
ITChEurotia ceratoides C.A.Mey. 
ITChKochia prostrata (L.) Schrad.
ITThKochia stellaris Moq.

IT,M ChNoaea mucronata Asch. & Schweinf. 
ITThSalsola kali L. 
ITHeSalsola tomentosa ( Moq.) Spach 
ITChSeidlitzia rosmarinus Bunge ex Boiss. 

Convolvulaceae

ITChConvolvulus fruticosus Pall. 
Crassulaceae 

ITHePseudosedum multicaule (Boiss. & Buhse) Boriss. 
Cyperaceae 

IT,ES GeScirpus holoschoenus L. 
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Ephedraceae 

ITChEphedra intermedia Schrenk & C.A.Mey.
Euphorbiaceae 

IT, M HeAndrachne telephioides L. 
ITHeEuphorbia heteradena Jaub. & Spach

Fabaceae 

ITHeAlhagi persarum Boiss. & Buhse 
ITThAstragalus biovulatus Bunge 
ITChAstragalus callistachys Buhse
ITChAstragalus floccosus Boiss.
ITChAstragalus globiflorus Boiss.
ITChAstragalus glaucacanthos Fisch.
ITChAstragalus gossypinus Fisch.
ITThAstragalus macropelmatus Bunge
ITChAstragalus microphysa Boiss.

IT (End.) ThAstragalus oxyglottis Steven ex M.Bieb.
ITChAstragalus podolobus Boiss. & Hohen.
ITHeAstragalus schistosus Boiss. & Hohen.
ITHeAstragalus spachianus Boiss. & Buhse 
ITHeAstragalus supervacaneus Greene 
ITThAstragalus tribuloides Delile
ITChAstragalus verus Olivier
ITHeOnobrychis melanotricha Boiss.
ITHeOnobrychis psoraleifolia Boiss.
ITThTrigonella monantha C.A.Mey. 

Geraniaceae 

IT,M,ES ThErodium cicutarium (L.) L Her. ex Aiton 
IT,M,ESGeGeranium persicum Schonb.-Tem.
IT,M,ES GeGeranium tuberosum L.

Iridaceae 

ITGeIris songarica Schrenk 
Lamiaceae 

IT (End.) ChAjuga chamaecistus Ging. ex Benth.

IT (End.) HeEremostachys laevigata Bunge
ITHeEremostachys macrophylla Montbret & Aucher

IT (End.) ChLagochilus macracanthus Fisch. & C.A.Mey.
ITHeMarrubium crassidens Boiss.  

IT,SS,ES,M HeMentha longifolia Huds.
IT (End.) HeNepeta oxyodonta Boiss.

ITHePerovskia abrotanoides Kar.
ITHePhlomis olivieri Benth.
ITHeSalvia atropatana Bunge

IT (End.) HeScutellaria multicaulis Boiss. subsp. multicaulis 

ITHeScutellaria pinnatifida A. Ham. subsp. Alpina (Bornm.) Rech. F.
IT,ES HeStachys inflata Benth.

ITHeTeucrium orientale L.
IT (End.) ChThymus daenensis Celak.
IT (End.) ChZiziphora clinopodioides Lam.

IT,ES ThZiziphora tenuir L.
Liliaceae 

ITGeGagea gageoides (Zucc.) Vved.
ITGeTulipa biflora Pall.

Papaveraceae

IT,ES ThHypecoum pendulum L.
IT (End.) HePapaver bornmuelleri Fedde
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ITThPapaver commutatum Fisch., C.A.Mey. & Trautv.
ITThRoemeria hybrida (L.) DC.

Plumbaginaceae 

IT (End.) ChAcantholimon aspadanum Bunge
IT (End.) ChAcantholimon scorpius Boiss. 

Poaceae 

ITGeArrhenatherum kotschyi Boiss.
IT,ES,M ThBoissiera squarrosa (Sol.) Nevski

ITThBromus danthoniae Trin. ex C.A.Mey.

IT,ES,M ThBromus tectorum L.
IT,ES HeBromus tomentellus Boiss.
PlurHeCynodon dactylon (L.) Pers. 
ITHeEnneapogon persicus Boiss.

IT,M ThEremopoa persica (Trin.) Roshev.
ITThEremopyrum bonaepartis (Spreng.) Nevski

IT,ES ThEremopyrum distans (K.Koch ) Nevski
ITThHenrardia persica (Boiss.) C.E.Hubb. 

IT,SS ThHeteranthelium piliferum Hochst. ex Jaub. & Spach
IT,M ThHordeum glaucum Steud.

ITThHordeum vulgare L.
ITHeLolium rigidum Gaudin
ITHeMelica persica Kunth
ITThOryzopsis barbellata (Mez) Bor

IT,ES GePoa bulbosa L.
IT,SAHePoa sinaica Steud.
IT,ES HePoa trivialis L.
IT,ES HeStipa barbata Desf.

ITHeStipagrostis plumosa Munro ex T.Anderson
IT,ES,M ThTaeniatherum crinitum (Schreb.) Nevski

Polygonaceae 

ITPhAtraphaxis spinosa L.
ITHePolygonum paronychioides C.A.Mey. 

IT,ES HeRumex conglomeratus Murray
Ranunculaceae 

ITThAdonis aestivalis L.
ITThConsolida rugulosa Schrodgr.
ITHeDelphinium jacobsii Iranshahr
ITHeRanunculus sceleratus L.

Resedaceae 

IT (End.) HeReseda buhseana Mull.Arg.
Rosaceae 

IT,ES PhCotoneaster discolor Pojark.
IT (End.) HePotentilla elvendensis Boiss.

Rubiaceae 

IT,ES ThAsperula arvensis L.
ITThCallipeltis cucullaris Steven
ITHeCrucianella gilanica Trin.

IT,SS ThGaillonia bruguieri A.Rich. ex DC.
ITThGalium tricornutum Dandy

Scrophulariaceae 

ITChScrophularia deserti Delile
ITChScrophularia striata Boiss.

IT,ES HeVerbascum songaricum Schrenk  
Tamaricaceae

PlurPhTamarix ramosissima Ledeb. 
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Thymelaeaceae

ITChDendrostellera lessertii Tiegh.
Valerianaceae 

ITThValerianella triplaris Boiss. & Buhse.
IT,ES ThValerianella vesicaria Moench

Zygophylaceae 

IT,ES,M HePeganum harmala L.

19031
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A physiological analysis of sunflower under chromium stress: 

Impact on plant growth, bioaccumulation and oxidative stress induction 

on sunflower (Helianthus annuus)
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Abstract

Chromium (Cr) is a highly toxic heavy metal for microorganisms, animals and plants. Due to 
its widespread industrial use, it has become a serious pollutant in a diverse array of 
environments. Excess Cr is a stressful factor for plants that can limit their growth. It can also 
induce oxidative stress in plants. In this research, four-week sunflowers which were grown 
under controlled greenhouse conditions, were exposed to various concentrations of Cr (0.0, 
0.001, 0.01, 0.1. 1.0, 5.0, 10.0 mM) to determine how chromium would affect the growth and 
oxidative stress induction in the root part of sunflower. The field survey showed that 5 and 
10 mM concentrations of Cr led to lowering growth parameters (such as; length, fresh and dry 
weigh) in sunflower's roots. However, the lower concentrations showed no significant 
differences compared to the control. In contrast, the content of malondialdehyde as the 
oxidative stress indicator, increased in this two high level chromium. In addition, chromium 
treated sunflower roots showed increased proloine contents in 5 and 10mM concentrations. In 
contrast, protein content reduced in 0.001 mM consentration of chromium compared to the 
control. However, reduced ascorbate contents in roots occurred with the increase in 
dehydroascorbate and total ascorbate amount under 1, 5 and 10 mM concentration of Cr 
treatment. Despite some stress symptoms, sunflower roots accumulated high amount of 
chromium, and it seemed that chelation and compartmentation of Cr in the roots was a 
tolerant mechanism for sunflower which occurred under chromium stress. 

Key words: Accumulation, Chromium, Growth parameters, Oxidative stress, Sunflower 
(Helianthus annuus)
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Abstract

During the recent years, unicellular algae have been considered as an important source of 
unsaturated fatty acids, carotenoids such as beta-carotene and food and drug supplementaries. 
These algae also play important role as live food in breeding of zooplankton, molluscs and 
aquatic animals in larval stage. So far many species of different families and generas of 
unicellular algae have been rightly introduced for aquaculture industry. The family of 
Scenedesmaceae is known as one of the important microalgae which belongs to 
Chlorophyceae class. This family is identified with several generas which are all important in 
aquaculture industry for Artemia, Daphnia and Rotifer breeding. In this research, in order to 
obtain laboratory demands of unicellular algae, one the most important fresh water sources of 
west Azerbaijan province, Mahabad dam lake was investigated. This study consisted of 
morphologic, molecular and nutrition value which resulted in isolation of two species of 
Scenedesmus obliquus, Kützing 1833 and Desmodesmus cuneatus, Hegewald 2002 of this 
family. The study of mass and batch culturing potential and also the fatty acid profile of these 
species revealed efficiency of these species for aquaculture industry. However, in spite of 
morphologic similarities of the two, the total fatty acids of Desmodesmus cuneatus was found 
significantly higher than other species (P<0.05). 

Key words: Algae, Desmodesmus cuneatus, Scenedesmus obliquus, Live food, Unicellular 
algae

* Corresponding Author: r.manaffar@urmia.ac.ir 



Journal of Plant Biology, 4th Year, No. 11, Spring 2012 5

Optimization of regeneration and transformation of canola 

Hyola 308 and RGS003 lines 

Reza Goleyjani Moghaddaam, Mostafa Motallebi *, Mohammad Reza Zamani
 1

and Habib Rezanejad 

Department of Plant Biotechnology, National Institute of Genetic Engineering and Biotechnology, Tehran, Iran

Abstract

The objective of the study was to develop an efficient method for shoot regeneration and 
Agrobacterium-mediated gene transformation into Brasica napus cultivars, Hyola308 and 
RGS003. Different concentrations of benzylaminopurine (BAP) (3.5, 4, 4.5, 5, 5.5 and 6 
mg/L) were evaluated for shoot regeneration of petiol cotyledonary explants. Also, the effect 
of preconditioning and co-cultivation periods and acetosyringone concentrations were studied 
on the Gus reporter gene transformation. The experimental design was factorial based on 
completely randomized design with 3-5 replications. Maximum shoot regeneration was 
obtained using 3.5 mg/L BAP with 112% for Hyola308 and 120% for RGS003 cultivars. The 
transformed plants were screened on kanamycin containing medium and the presence and the 
expression of the reporter gene were confirmed by PCR and Gus assay, respectively. The 
highest effect on transformation efficiency was observed through 48 h preconditioning and 
co-cultivation period and 100 µM acetosyringone for Hyola308 (33%), and 38 h 
preconditioning period, 72 h co-cultivation period and 50 µM acetosyringone for RGS003 
(38%). 

Key words: Canola, Regeneration, Transformation, GUS, BAP 
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Abstract

Dehydrins are known as late-embryogenesis abundant (LEA) proteins Group II, which are 
accumulated during low-temperature or water-deficit conditions. They are asumed to play a 
role in freezing and drought-tolerance in plants. In order to study the impact of dehydrins in 
response of tolerant and sensitive genotypes to drought, one experiment was carried out in a 
factorial design based on CRD for a wild ecotype and two barley cultivars in greenhouse. The 
barley cultivars including Yusef (HV1) and Morocco (HV2) and wild ecotype (HS) were as 
the first factor and irrigation treatment with three levels consisted of normal (70% of water 
holding capacity of soil), mild stress (30%) and severe stress (10%) was as the second factor. 
Normal irrigation was continued in two leaf stage and then discontinued for plants under 
stress to achieve certain level of stress. The samples were collected from the expanded leaves 
in vegetative stage for physiological and molecular analysis. Analysis of variance for 
physiological characteristics showed that the effect of water stress on all traits and differences 
between genotypes were significant, and HV2 had significantly lower dry mater production 
and relative water content than the other genotypes. Based on the real time PCR results, 
among 13 barley dehydrin genes, except for Dhn8 and Dhn13, expression of other genes 
significantly upregulated under severe drought condition. The expression level of Dhn3,
Dhn7, Dhn9 and Dhn10 was increased in the tolerant genotypes, HV1 and HS, whereas the 
expression level of Dhn1 and the other genes increased only in Yusof and HS, respectively 
that was indicative of the role of dehydrin genes in drought tolerance. The increase of Dhn12

expression level in wild ecotype through drought condition is reported for the first time in the 
current study. 
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characters and flower yield of German chamomile 
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Abstract

The effect of methyl jasmonate on some morphological characters and flower yield of 
chamomile under salt stress was evaluated under greenhouse conditions. The experimental 
design was as factorial based on a randomized complete block design (RCBD) with three 
replications. In this research, methyl jasmonate (MeJA) sprayed at five levels including, 0 
(without spraying or control treatment), 75, 150, 225 and 300 µM and also salt stress applied 
at four levels including 2.1 (without adding salt), 6, 10 and 14 dS/m by adding NaCl to each 
pot. MeJA sprayed at three growth stages: a) 3 to 4 leaves, b) stem elongation and c) 
flowering (anthesis). Results showed that spraying with MeJA and salinity had significant 
effects (P 0.05) on all measured traits. The highest leaf area, root and shoot weight and 
flower yield, and the lowest, specific leaf weight and root length were obtained in 75 µM and 
6 and 14 dS/m salted treatments, respectively. In this treatments root and shoot weight 
increased significantly. Shoot weight in other treatments of MeJA showed values that equal 
with control treatments. In treatments with higher than 75 µM MeJA, resulted in a reduction 
of root weight. However, root weight in plants which treated with MeJA, in all salt levels was 
higher than control treatment. It seemed that chamomile might have an enhancement effect on 
its growth at mild salinity conditions. There was a positive correlation between leaf area and 
flower yield. Therefore, treatments or conditions that induced expansion of leaf area could 
increase flowers yield. Results showed that methyl jasmonate enhanced flower yield both in 
normal and salt stress conditions. 

Key words: Chamomile, Salinity stress, Flower yield, Methyl jasmonate, Root and shoot 
weight
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Abstract

Podophyllotoxin (PTOX) is a lignan compound which occurs in a few plant species and has 
pharmacological significance for its anticancer activities. Linum album, one of endemic 
species in Iran, has PTOX and other lignans. Chitin and Chitosan are the main compounds of 
fungal species and as biotic elicitors could be used to improve secondary metabolites. In this 
study, we investigated the different concentration effects of chitin and chitosan on cell 
growth, PTOX and lariciresinol production in l. album cell culture. Next, we evaluated the 
effecr of optimal concentration of chitosan on lignan, phenol, flavonoid, flavonol and lignin 
content at different times. Treatment of L. album cell cultures with the 100 mg/L chitosan 
increased the production of PTOX and lariciresinol about two times higher than contol. 
In addition, Chitosan increased phenol, flavonoid and flavonol. Lignin was increased 2-fold 
higher than the control in response to chitosan. To study mechanism of chitosan action, 
phenylalanine ammonio-lyase (PAL) and cinnamyl alcohol dehydrogenase (CAD) activity 
were investigated. The activity of PAL and CAD enzymes involved in the first steps of the 
PTOX biosynthesis was activated by chitosan, reaching a peak within three days after 
treatment. Chitosan regulated the production of PTOX, lariciresinol and phenylpropanoid 
compounds by effecting on enzymes activity through PTOX biosynthesis pathway. 

Key words: Chitosan, Lignan, Linum album, Podophyllotoxin 
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Abstract

The Region of Yahya Abad is located at the Southern slops of Karkas mountains with about 
area of 6000 hectare, at 35 kilometres southwest of Natanz. The lowest altitude of this region is 
2000 m and the highest altitude is 2720 m. The average annual precipitation is 147.22 mm and 
mean annual temperature is 15.41 C. The overall plants of the area constituted 190 species 
belonging to 31 families and 129 genera. A total of 18 genera (62%) and 23 species (12%) 
belonged to monocotyledons, 111 genera (86%) and 167 species (88%) to dicotyledons. The 
most families were Asteraceae (36 species), Poaceae (23 species), Fabaceae (19 species), 
Brassicaceae (18 species), Lamiaceae (17 species), Caryophyllaceae (12 species) and Rubiaceae 
(5 species). Study of chorology indicated that the most plants were the Irano-Turanian floral 
elements (71.1%) and Irano-Turan-Euro-Sieberian floral elements (14.4%), among which 35 
species were endemic of Iran. In this research, hemicryptophytes (44.7%), therophytes (29%), 
chamaephytes (18.4%), geophytes (6.3%) and phanerophytes (1.6%) made up the most 
important life forms, respectively. 

Key words: Life forms, Irano-Turan, Flora, Chorotypes, Karkas mountains 
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