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Arsenic and salicylic acid interaction on the growth and some other 

physiological parameters in Matricaria recutita 

Nasrin Fazelian and Zahra Asrar *

Department of Biology, Faculty of Sciences, Shahid Bahonar University, Kerman, Iran 

Abstract

In this study, the effects of salicylic acid on arsenic toxicity in chamomile plants (Matricaria

recutita) were studied by investigating the plant growth and some of the biochemical 
parameters. Treatment by arsenic (0, 10, 45 and 80 µM) of chamomile plants for 14 days 
caused serious chlorosis and reduction of plant growth. Also, arsenic significantly increased 
the accumulation of reactive oxygen species, and resulted in the lipid peroxidation, which was 
confirmed the by increased concentration of membrane aldehyds. Pre-treatment of the plants 
by salicylic acid (spray with 0.1 and 0.5 mM salicylic acid for 10 days before arsenic stress) 
increased the rate of plant growth, photosynthesis, anthocyanins and reduced carbohydrates 
and significantly decreased lipid peroxidation, hydrogen peroxide and accumulation of arsenic 
in the leaves of arsenic-exposed plants. The results showed that salicylic acid could improve 
plant growth to some extend and increased chamomile resistance to arsenic stress. 

Key words: Arsenic, Matricaria recutita, Lipids peroxidation, Hydrogen peroxide, 
Photosynthetic pigments, Salicylic acid 

* Correspong Author: zasrar@mail.uk.ac.ir 
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Growth, photosynthesis and phenolics metabolism in tobacco plants under 

salinity and application of polyamines 

Roghieh Hajiboland * and Nashmin Ebrahimi 

Department of Plant Science, Faculty of Sciences, University of Tabriz, Tabriz, Iran 

Abstract

The Effect of salinity (50 mM NaCl) and exogenous putresine and spermidine (0.5 mM) on 
growth and photosynthesis of tobacco (Nicotiana rustica L) plants were studied in hydroponic 
medium. Salinity caused reduction of plants growth. Application of putresine increased dry 
weight of control plants while exogenous spermidine decreased it. Exogenous putresine 
ameliorated salinity stress only in roots, but spermidine exerted this effect on both shoot and 
roots. In the absence of polyamines, salinity decreased chlorophyll a significantly and 
chlorophyll a/b ratio as well but application of polyamines increased these parameters. 
Salinity caused reduction of net CO2 assimilation rate. Under control conditions, polyamines 
reduced net CO2 assimilation ratebut the rate was increased in the treated plants. Total leaf 
phenolics was not influence by salinity, but application of putresine in salinity conditions 
reduced phenolic contents and of spermidine increased total phenolics of leaves. The activities 
of leaf phenylalanine ammonia lyase and polyphenol oxidase decreased in salinized plants, 
while exogenous polyamines increase and decrease in their activity, respectively. Growth 
impairment due to exogenous spermidine in control plants could be resulted from reduction of 
photosynthesis and increase of leaf phenolics. In spite of a negative effect of exogenous 
spermidine on growth of control plants, application of both polyamines ameliorated salinity 
stress. This effect was likely mediated by the improvement of leaf photochemical parameters 
and increase of CO2 assimilation. Phenolics metabolism was greatly influenced by exogenous 
polyamines, however, no correlation was found between ameliorative effect of polyamines 
and changes in the phenolics metabolism. 

Key words: Tobacco, Salinity stress, Polyamines, Phenolics  
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Flora, Life form and chorological study of Box tree 

(Buxus hyrcanus Pojark.) sites in Khybus protected forest, Mazandaran 

Hamed Asadi, Seyed Mohsen Hosseini *, Omid Esmailzadeh and Abbas Ahmadi 

Department of Forestry, Faculty of Natural Resources, Tarbiat Modares University, Noor, Iran 

Abstract

Khybus Protected Area has one of the best and the most intact habitats of boxtrees (Buxus

hyrcana Pojark.) in Hyrcanian forests. In this area, the lowest and the highest altitudes are 400 
and 900 meters and is located in north east of Savadkooh. The floristic-physiognomic 
investigation which was performed by field-walk procedure showed that Flora of this region 
included 60 plant species which belonged to 54 genera and 39 families. The important 
families were Rosaceae, Aspidiaceae, Cyperaceae, Asparginaceae and Poaceae with 10%, 
6.7%, 6.7%, 5% and 5% respectively. These families contained 33.4 percent of the total 
species. Phanerophytes (40%), Hemicryptophytes (28.3%) and Cryptophytes (25%) were the 
most important structure groups of the local biological spectrum according to Raunkaiaer 
method. The result of chorological studies showed that the chorotype form Euro_Sibria was 
the most important phytochorion which make up the chorological structure of  Box trees 
stands in Khybus Protected Area. 

Key word: Khybus Protected Area, Boxtrees (Buxus hyrcanus Pojark.), Flora, Life form, 
Chorotype
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Abstract

Saffron (Crocus sativus L.) is an important economic crop in Khorasan province which is 
propagated by corms. The traditional culture has various problems such as pathogen attack 
and a long period of time for proliferation. Application of plant growth regulators and 
induction of somatic embryogenesis is an efficient method to propagate a large number of 
intact corms in in vitro condition. In this research, effects of four exogenous hormones during 
90 days on maturation of globular embryo, its germination and microcorm induction of 
saffron by using half strength Murashige and Skoog media were studied. Investigated 
phytohormones were NAA (0.1, 0.25 and 0.5 mg l-1), IBA (0.5, 1 and 2 mg l-1), BAP (0.25, 
0.5 and 1 mg l-1) and ABA (0.5, 1, 2 and 4 mg l-1). All treatments carried out based on 
completely randomized design in 4 replicates. Results showed that the most number of 
globular somatic embryos were obtained in ½ MS medium containing 0.1 mg l-1 NAA, but 
this media in relation to which were contained BAP or IBA was not suitable for maturation. 
After 60 days, the media supplied with 1 and 2 mg l-1 IBA were the best for induction of 
embryo maturation and cormlet formation. Although at the end of 90 days, highest number of 
mature embryos was obtained in the presence of 0.5 mg l-1 BAP, microcorm induction did not 
occurred by BAP treatments in long term. Different concentration of ABA quickly improved 
maturation of globular embryos but they had no positive effect on cormlet regeneration.  

Key word: Embryo maturation, Hormone treatment, Microcorm, Saffron, Crocus sativus L. 
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Abstract

Essence of oil secretory cavities (glands) have been reported in all Citrus species of the 
Rutaceae family. The present study has focused on the histological aspect of the oil gland 
ontogeny during flower and fruit development in lemon(Citrus limon(L.)Burm.f.). Samples 
taken at six successive ontogenic stages were processed according to routine transmission 
electron microscope procedure, and viewed under the light microscope. Oil glands in sepals, 
petals and ovary wall appeared different time intervals, but showed the same histological 
aspect. In fruits, oil gland appearance was restricted to the immature stage. No new gland was 
formed during the fruit maturation process, and the preformed ones continued to enlarge. 
Secretory glands of the flower and fruit peel showed a similar developmental pattern   and 
separated into four stages, based on cell features and the degree of gland differentiation. Oil 
gland ontogeny started from the divisions in some epidermal and hypoepidermal cells, and 
ended with an expended central cavity. The flattened cells bordering the central cavitiy were 
structurally distinguishable and had probably different functions. Wall separation and 
autolysis overlapped each other; the oil gland ontogeny in Citrus limon is therefore of 
schizolysigenous type.

Key words: Essential oil, Ontogeny, Structure, Oil gland, Citrus limon 
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Abstract

Dehydration-responsive element binding-factor (DREB) protein is one of the transcription 
factors which play a key role in tolerance to environmental stresses in many plants. Drought, 
salinity and cold are examples of important osmotic stresses. DREB binds to stress responsive 
elements causing over expression of several genes and ultimately biochemical and 
physiological modification gives appropriate response to the related stress. The main property 
of DREB gene is AP2 domain a conserved sequence that its protein product binds to a 
specific sequence of DNA. In this research, isolation and characterization of DREB gene from 
some native or cultivated Iranian bread wheat were studied. These cultivars named Omid, 
Sardari and Zarrin were semi sensitive, resistant, and semi resistant to cold stress respectively. 
DNA and mRNA extraction, cDNA synthesis, specific primer design, PCR, Electrophoresis, 
column purification and DNA sequencing, led to identify the sequences of this gene in three 
cultivars. Different bioinformatics analyses of the sequences showed that they had AP2 
domain and belonged to DREB subfamily. These sequences were submitted to NCBI 
GenBank, and were recorded as FC556848, FC556849, and FC556851 accession numbers. 

Key words: Gene isolation, Transcription factor, Omid wheat, Sardari wheat, Zarrin wheat, 
AP2 domain 
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Abstract

This study was carried out in order to investigate chromosomal behavior during meiosis, 
morphological assessments and fibers quantitative and qualitative traits in herbaceum (Iranian 
endemic), arboreum species, F1 hybrids of two species and BC4 genotypes. In this study, the 
endemic varieties Aria and Bandarabas and VTDL as arboreum were used. Regarding to the 
morphological characters, the F1s traits were intermediate and BC4 showed intermediated and 
resemble somewhat to the endemic parents traits. F1s Cytological investigations showed the 
adjacent and alternative quadrivalents frequently but In the BC4 offspring population the 
quadrivalents were appeared in low frequency. Besides, other abnormalities like univalent, 
trivalents and triple sets of chromosomes in MII and AII were observed which were resulted 
in the deviation from Tetrads. 
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