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Welcome Message of Congress President 
  

In the name of God 

The history of biology goes back to long time ago, about 3.8 billion years, when the first living 

creatures began to exist on the earth as amoebas. Although biology was confirmed as an 

independent discipline in the 19
th
 century, it actually originated in ancient medical science in 

Mesopotamia, China, India, and Egypt. Nevertheless, modern biology and its tendency to study the 

nature go back to ancient Greece. During the Renaissance and early modern era, biological 

thoughts underwent major changes due to development of an inclination toward empiricism and 

discovering many types of new living creatures. 

It is a pleasure for us to welcome eminent scholars and researchers to the 20
th
 National and 8

th
 

International Biology Congress in Iran, Maragheh. Maragheh encompasses the most 

comprehensive of all scientific, cultural and artistic treasures. Maragheh reminds us the memory of 

a "university as wide as a city" culture because it first presented it to the history and world of 

science. The development of the City- University of Maragheh, in its historical memory, 

commemorates the first girls' school (the dynasty of the Ilkhani), is undoubtedly based on the 

revival and stabilization of scientific, cultural and artistic School of Maragheh. 

University of Maragheh is proud to hold this glorious scientific congress by the presence of 

honorable professors, researchers, students, teachers, and other guests interested in biology. 

Wishing you all a heartfelt welcome. 

 

Mohammad-Ali Lotfullahi Yaghin  

 

 

The Massage of Congress Chairman 
 

In the name of Allah 

We are very glad that the Iranôs 20 th national and 8th international Congress of biology 2018 took 

place in the beautiful city of Maraghe with the estimable endeavor and cooperation of chancellor 

and faculty members of the University of Maragheh and the managing council of Iranian society of 

biology. 

This gathering was an opportunity for all Iranian biologists inside and outside the borders of Iran to 

obtain the basis of more progresses in this zone of mankind knowledge, with interchanging their 

information and achievements together and with scientists from different countries of the world 

like Italy, Canada, Turkey, Armenia and... 

The society of biology is honored for obtaining the conditions for this affair, and is thankful to 

Maraghe university, the academic staff at department of biology and other collaborators of that 

university for their heartily host. 

The endeavor of the scientific and administrative committees in this congress in creating scientific 

and heartily atmosphere during the period of celebration is definitely praiseworthy. 

I deem it necessary for myself to heartily appreciate the endeavor of the respectful directorship, 

vice chancellors and specially the dear students of Maraghe university. 

And to wish grace and success for all my valuable colleagues in Iranian society of biologyôs 

executive committee who endeavored in both administration and diplomacies of this congress. 

And hope to see all of the participants from all over the world in the next congress. 

 

Mohammad Nabiuni  
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Developmental of egg, anther in Physalis 

divaricata D. Don. 
 

Elham Moallem
*
, Alireza Iranbakhsh, Iraj Mehregan 

Science and Research Branch, Islamic Azad University, 

Tehran, Iran 

*  Corresponding author: Moallem.elham@gmail.com  

 

Physalis divaricata D. Don is a medicinal plant from the 

family Solanaceae. In traditional medicine, the herb is 

used as a diuretic, antipyretic, anti-parasitic, blood purifier. 

The buds and flowers of plant developmental 

characteristics of Physalis divaricata were studied in this 

research. Plants were grown in a greenhouse under 

experimental conditions. The structural studies were 

performed by a rotary microtome. Staining was carried out 

with Hematoxylin-Eosine and prepared specimens were 

studied under a light microscope. Results indicated that 

anthers are tetrasporangiate the mature pollen grains are 

prolate, with furrows disposed along the polar axis. The 

disposition of the microspore in the tetrads is tetrahedral. 

The pattern of wall formation is the dicotyledonous type. 

Pollen grains are two-cell when released. Study of flower 

bud and fruits of Physalis divaricata shows, Gynoecium is 

sessile and contains two syncarpous carpels. The ovary has 

several campylotropous ovules. The female gametophyte 

is the polygonum type female gametophyte.  

Keywords: Physalis divaricata D. Don, Solanaceae, 

Developmental, Tetrahedral, Polygonum 

     

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Microgravity effects on pollen tube growth of 

Alstroemeria pelegrina species 
 

Fateme Mousavi*  

Space Biology and Environment center, Aerospace Research Institute, 
Ministry of Science Research and Technology, Tehran, Iran 

*  Corresponding author: moosavi@ari.ac.ir 

 

Plants will be indispensable in BLSS (bioregenerative life-

support systems) for long-term missions to the other 

planets because they can provide fresh oxygen and food 

for astronauts and absorb carbon dioxide via 

photosynthesis. Microgravity is a critical factor in plant 

growth during space flights. This research evaluated the 

effect of simulated microgravity on pollen germination of 

Alstroemeria pelegrina species in order to investigate the 

possibility of this species growing in the space 

environment. Methodologically, acetocarmine 

technique was used to estimate pollen viability. Pollens 

were germinated and grown on Poly-D-Lysine coated 

coverslips submerged in a thin layer of typical germination 

medium both at 1 g and on the clinostat (micro-g). After 

incubating for 6 h at room temperature, pollens were 

observed under an inverted microscope in order to detect 

the percentage of germination and the growth direction. 

Our results showed that these parameters under 

microgravity conditions were different from ones under 

normal 1g ground conditions. However, Gravity is a 

crucial stimulus for pollen tube growth and simulated 

microgravity affects numerous aspects of pollen tube 

development. 

Keywords: BLSS, Pollen, Germination, Microgravity, 

Coverslip, Plant 
  

mailto:Moallem.elham@gmail.com
mailto:moosavi@ari.ac.ir


 

6 
 

Study of the effect of UV-B radiation on 

morphological, anatomical and biochemical 

traits of Aptenia cordifolia 
 

Rana Notaraj, Hanieh Mohajjel-Shoja*, Elham Mohajjel-Kazemi 

Department of plant biology, Faculty of Natural Sciences, University of 
Tabriz 

* Corresponding author5 mohajelh@yahoo.com 

 

Increasing of the atmospheric pollution and reducing of 

the thickness of the ozone layer has increased dramatically 

the absorbance of ultraviolet radiation. Among the UV 

radiations, UV-B has the greatest impact on physiological 

processes and growth parameters of some plant species. In 

this study, the effect of UV-B (40 w.m
-2
)
 
was investigated 

on Aptenia cordifolia plants in germination and vegetative 

stages. The experiments were conducted in a completely 

randomized design with three replications in four different 

periods of UV-B radiation including 0, 45, 90 and 120 

minutes per day during 15days. The results showed that 

with increasing of the level of irradiation, the percentage 

and rate of germination and growth parameters such as 

seedlings height, the fresh and dry weight of root and 

shoot were decreased significantly. Concerning anatomical 

characteristics, we observed an increase in stem diameter 
number of vascular bundles. In the transversal section of 

roots, we observed a decrease in the root diameter and 

number of vascular bundles. Concerning the biochemical 

characteristics, the content of photosynthetic pigments and 

phenolic substances were decreased with increasing of the 

level of stress compared to control conditions.  

Keywords: Aptenia cordifolia, Anatomy, Morphology, 

UV-B 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study on stamen and pollen grain 

developmental properties in Salvia verticillata 

L. collected from different regions of Iran 
 

Maryam Kameli1*, Ahmad Majd1, Seyed Mohsen Hesamzadeh Hejazi2, 

Mehdi Mirza2 
1Department of Biology, College of Basic Science, Islamic Azad 

University, Science and Research Branch, Tehran, Iran 
2Research Institute of Forest and Rangelands, Agricultural Research 
Education and Extension Organization (AREEO), Tehran, Iran 

*  Corresponding author: Maryam.kameli7278@gmail.com* 

 

In botanical and taxonomical science embryological 

studies are especially important. In this research, 

developmental stages of Pollen grain and Stamens were 

studied in Salvia verticillata L of the Lamiaceae family. 

The flower and buds in different developmental stages 

were removed, fixed in FAA, stored in70% ethanol, 

embedded in paraffin and sliced with a microtome. 

Staining was done with hematoxylin and eosin. The 

prepared slides from different developmental stages were 

studied carefully using a light microscope. On the basis of 

this research results, for the three populations Studied, 

which includes Chalus, Tehran-Lavasan and Firoozkooh-

tangeh vashi, the organization of the sepal before the 

petals and the organization of the petals before the 

Stamens. The number of Stamens is four and didynamous. 

The anther was bisporangia. In S. verticillata, the tapetum 

was plasmodial and secretory with tetra- nucleate and bi-

nucleate cells. In species, microspore tetrads were 

observed with the tetrahedral and tetragonal arrangement.  
Keywords: Pollen grain, Stamen, Microspore, Salvia 

verticillata 
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Different role of gibberellic acid and 

paclobutrazol on changes of some biochemical 

and physiological parameters in sweet 

sorghum under salt stress 
 

Amir Hossein Forghani1, 2, Ali Akbar Ehsanpour1*, Abbas Almodares1 
1 Department of Biology, University of Isfahan, Isfahan, Iran 
2 Department of Biology, Payame Noor University, Isfahan, Iran 
*  Corresponding author: ehsanpou@sci.ui.ac.ir 

 

The phytohormones are important in plant adaptation to 

abiotic and biotic stresses by facilitating a wide range of 

adaptive responses. Application of gibberellic acid (GA3) 

and Paclobutrazol (PBZ) as GA3 biosynthesis inhibitors 

have been shown to affect salinity tolerance by modulating 

phytohormones. The aim of this study was to find out the 

potential objectives for GA3 and PBZ as affected by 

salinity by altering the phytohormones, morphological, 

biochemical and antioxidant parameters in sweet sorghum. 

So, following seed germination, seedlings were cultured in 

Hoagland nutrient solution containing NaCl (0, 100 and 

200 mM) supplemented with 17 µM GA3 and PBZ for 12 

days. The results were analyzed by Principal Component 

Analysis (PCA) to identify the best target(s) for salinity, 

GA3, and PBZ in sweet sorghum. Salinity reduced the 

morphological parameters in shoot and root. Also, the 

content of photosynthesis pigments increased under 

salinity stress. The result of this study indicated GA3 and 

PBZ reduced the negative effect of salt on shoot and root 

respectively. Paclobutrazol associated with salt improved 

root/shoot length, carotenoid, and total chlorophyll by 

modulating cytokinin (CK)/GA3, indole acetic acid 

(IAA)/GA 3, and total polyamines/GA3 ratios. Gibberellic 

acid-treated plants notably improved phytohormones 

content such as cytokinin, auxin, abscisic acid (ABA), and 

polyamines resulting in increased stem growth. Moreover, 

the main objectives of GA3 were ABA, spermidine, and 

ABA/GA 3 ratio in response to salinity. Though GA3 and 

PBZ have different roles against salt stress, ABA/GA3 

ratio was a similar target of GA3 and PBZ. This work 

suggests that altered levels of GA3 resulting from PBZ- 

and GA3-treated plants cause different allocation patterns 

in sweet sorghum by regulation of CK/GA3, IAA/GA 3, and 

total polyamines/GA3 ratio. 

Keywords: Abscisic acid, Cytokinin, Chlorophyll, 

Hormone cross-talk 

 

 

 

 

 

 

 

 

 

 

Effect of salicylic acid on phenolic compounds 

content and antioxidant activity of Salvia 

Leriifolia  Benth. in vitro 
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Modarres2, Morteza Gholami3 
1 Department of Biology, Faculty of Basic Sciences, University of Zabol, 

Zabol, Iran 
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*  Corresponding author: esmaeilzadeh@uoz.ac.ir 

 

Norouzak (Salvia leriifolia  Benth.) is a species of the 

Lamiaceae family which has anti-inflammatory, anti-

inflammatory, anti-diabetes, and anti-oxidant properties. 

Phenolic compounds, such as flavonoids, are secondary 

vegetable metabolites with very high antioxidant ability. In 

order to increase the production of secondary metabolites 

in tissue culture, treatments with biotic and abiotic elicitors 

and the addition of precursors are considered in plant cell 

cultures. The purpose of this study is to investigate the 

effect of various concentrations of salicylic acid (10, 50, 

and 100 mM) on the content of secondary metabolites and 

the antioxidant activity of the Norouzak plant in vitro. 

Thus, the contents of phenol and flavonoids are measured 

by Folin-cicoalteu and aluminum chloride, respectively. 

Also, the antioxidant activity is evaluated using DPPH 

method. The results showed that total phenol content, 

flavonoids, and antioxidant activity increased significantly 

than control so that the highest contents were observed in 

50 mM salicylic acid. Therefore, by optimizing the 

concentration of acid salicylic acid, the antioxidant 

properties of S. leriifolia  can be increased. 

Keywords: Salicylic acid, Phenolic compounds, 

Antioxidant activity, Salvia Leriifolia Benth 
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Exogenous application effect of spermine on 

ascorbate and glutathione pool changes in 

three wheat cultivar (Triticum aestivum L .) 

flag leaf under well-watered and drought 

condition in grain filling stage 
 

Mohammad-Reza Sarafraz-Ardakani* 

Department of Biology, Faculty of Sciences, Yazd University 

*  Corresponding author: sarafraz.ardakani@yazd.ac.ir 

 

In order to study effect of exogenous application of 

spermine on antioxidant potential, the experiment based on 

the randomized complete block design with four 

replications was designed for the effect study of spermine 

(25 mg l
-1
) on non-enzymatic antioxidant pool content 

related to oxidative stress traits changes in three wheat 

cultivars (Triticum aestivum L.) different from the 

direction of tolerance to drought stress grown in 

greenhouse under well-watered (100% field capacity) and 

drought (50% field capacity) condition starting from spike 

formation until its maturity. Results showed drought 

significantly alleviated total ascorbate of drought tolerant 

(Pishtaz) cultivar and dehydroascorbate and oxidized 

glutathione in drought tolerant and semi-drought tolerant 

(Sabalan) cultivars. Also, malondialdehyde and hydrogen 

peroxide content increased in susceptible cultivar 

(Gaspard) more than two other cultivars, significantly. 

Although spermine application had no significant effect on 

total ascorbate and glutathione content in studied wheat 

cultivars under 100 and 50 percent field capacity, it 

increased dehydroascorbate and oxidized glutathione 

content in Sabalan and Pishtaz cultivars flag leaf, 

significantly. Also, spermine caused the significant 

amelioration of malondialdehyde more than hydrogen 

peroxide in the tolerant cultivar, especially. The 

investigation results showed although the exogenous 

application of spermine did not cause to significant effect 

on total ascorbate and glutathione pool, it decreased 

reduced ascorbate/dehydroascorbate and reduced 

glutathione/oxidized glutathione ratio. Tolerant cultivar 

(Pishtaz) benefited from the exogenous application of 

spermine treatment in related to non-enzymatic pool 

improvement. 

Keywords: Field capacity, Hormonal treatment, Hydrogen 

peroxide, Malondialdehyde, Non-enzymatic antioxidant 
 

 

 

 

 

 

 

 

 

Effect of spermidine spray on some 

morphological characteristics of grapevine 

(Vitis vinifera L var. siah sardasht) under salt 

stress 
 

Ghafar Shokri1*, Jafar Amiri1, Mohsen Barin2 
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*  Corresponding Author: shokrighafar59@gmail.com 

 

To study the effects of salinity on some morphological of 

grapevine (Vitis vinifera L. var. siah sardasht) and the 

effect of foliar application with spermidine in reduce 

salinity stress, Grapevine was subjected to different salt 

concentrations (0, 20, 40 and 80 mM) and foliar 

application of spermidine (0, 0.25, 0.5 and 1 mM) in 

hydroponic conditions. The experiments were conducted 

using a factorial based on a complete randomized design 

with four replications. The results indicated that with 

increasing the salinity levels in the nutrient solution, leaf 

area, numbers of leaves, root length and height of shoot 

were reduced. However, without spermidine application 

under salinity (80 mM), these reductions were 45.36 and 

35.46 percent respectively with spermidine spray at the 

rate of 1 mM under NaCl (80 mM) these reductions were 

38.25 and 31.48 percent respectively. Results showed that 

application of spermidine (especially in 0, 5 and 1 mM) 

can be effective in improving the negative effects of 

salinity in this cultivar. 

Keywords: Grapevine, Shoot height, Leaf number, 

Spermidine, Salinity 
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Investigation of lead effects on some 

physiological characteristics of 

Salvia sclarea L. 
 

Fatemeh Rezaei, Tahmaseb Asemaneh* 

Department of biology, Faculty of Science, University of Yasouj 
*  Corresponding author: asemaneh@yu.ac.ir 

 

Lead is the most important metal contaminants threaten 

the environmental health and impairs nutrient uptake by 

the plant. Phytoremediation has an important use for 

remediation of lead-contaminated soils. In order to 

evaluate the phytoremediation potential and lead 

accumulation, the effects of lead on some growth and 

development characters of Salvia sclarea L. were studied. 

Different concentrations of lead nitrate (0, 5, 30, 100 µM) 

treatment was applied in a hydroponic culture, and the 

effects of lead on some physiological characteristics of the 

plant were considered. The study results showed that by 

increasing the concentration of lead; shoot and root length, 

leaf area, the fresh and dry weight of plants, chlorophyll 

and total protein content of plant organs decreased, while 

plant lead content increased. Due to the amount of 

accumulated lead in the plant shoot, S. sclarea is not 

considered as a lead accumulator plant species) On the 

other hand, in 5 µM lead treatment, about 50 to 60 mg lead 

per kg of dry weight of the plant accumulated without 

having a significant effect on plant growth indices and 

exhibiting toxicity. Therefore, it can be acknowledged that 

it is lead resistant to the concentrations of about 5 ɛM in 

the environment and is recommended for lead 

phytoremediation to this concentration.  

Keywords: Lead, Physiological characteristic, Salvia 

sclarea, Stress resistance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The effects of polyamine supplement on 

modifying cold stress in Stevia rebaudiana 

from molecular and phytochemical 

viewpoints 
 

Seyed Mehdi Razavi*, Kamran Moradi, Saber Zahri 

Department of Biology, Faculty of Sciences, University of Mohaghegh 
Ardabili 

*  Corresponding author: razavi694@gmail.com 

 

In this study, the role of polyamide supplementation in 

modifying the effects of cold stress in stevia was evaluated 

from different phytochemical and molecular aspects. In 

this regard, Stevia plants were first treated with 48 and 96 

hours at 4
Ǔ
C as individual form and then with polyamide 

supplementation. Then, steviol glucosides content and 

other secondary metabolites of the plant under different 

conditions of treatment were evaluated using HPLC 

technique and ultraviolet spectroscopy, respectively. In the 

next step, the electrophoretic pattern of stevia plant 

proteins and expression of a glycosyltransferase, 74G1, 

were determined by SDS-PAGE and real-time PCR 

techniques, respectively. The results showed that the 

content of total flavonoid, total tannin and total phenol in 

the stevia plants treated with cold and polyamine 

supplement was higher than that of the cold only treated 

plants. Results also showed that the rebaudioside A, a 

steviol glucoside, significantly increased to 25-100 % in 

the plant treatment with some periods of cold combined 

with polyamine compared with cold only treatment at pÒ 

0.05. The electrophoretic pattern of stevia proteins also 

indicated that there were some additional bands in cold-

treated groups. This band was intensified in polyamine-

cold treated groups. The expression of the 

glycosyltransferase gene, 74G1, a key gene in steviol 

glycosylation biosynthesis pathway, increased 40% in the 

cold-polyamine treatment group compared with the 

control. 
Keywords: Stevia rebaudiana, Polyamine, Cold stress, 

Steviol glucosides 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:razavi694@gmail.com


 

10 
 

Biopriming of lettuce seeds (Lactuca sativa L.) 

with Trichoderma fungi and its mutants and 

study of germination and some of its 

morphological characteristics 
 

Zahra Rezaloo1, Samira Shahbazi2*, Ghasem Tohidloo1, Hamed Askari2 

1 Seed Science and Technology Department, Faculty of Agriculture, 

Islamic Azad University, Karaj, Iran.  
2  Nuclear Agriculture Research School, Nuclear Science and Technology 

Research Institute (NSTRI), Atomic Energy Organization of Iran (AEOI), 

Alborz, Iran.  
* Corresponding author: sshahbazi@nrcam.org 

 

Increase the germination and growth indices using 

methods such as biopriming is important. To this end, an 

experiment was conducted to study the effect of 

germination with five species of native Trichoderma 

fungus of Iran on some of the vegetative traits of lettuce 

seeds seedlings. The effect of induced-mutation by gamma 

irradiation on the Trichoderma genome and probably 

increase in the efficiency of biopriming via using mutated 

Trichoderma isolates was studied. Experiments with three 

treatments: control, inoculated with wild-type 

Trichoderma based bio-formulation and inoculation with 

mutants Trichoderma, at the Nuclear Agriculture Research 

Institute in the form of a completely randomized design 

with three replications was done. Evaluation of traits 

(germination percentage, stem and root length, fresh and 

dry weight) were evaluated using standard ISTA method. 

Results showed the highest germination percentage was in 

seeds coated with Trichoderma. Due to the use of fresh 

lettuce, fresh weight of root and especially shoot, fungal 

treatments showed significant improvement. The 

important index of stem dry weight was better in fungal 

treatments than control. But the length of the seedlings 

from the coated seeds was less than the control. By 

comparing these two indicators, it can be said that 

Trichoderma by providing the food needed for the plant, 

avoid wasting plant energy to increase its length. The 

amount of root hairs in the roots of buds which had 

Trichoderma were much more control. Generally, due to 

the use of lettuce, it is recommended to use Trichoderma 

biologic fungi to enhance the performance of lettuce. 

Keywords: Biopriming, Lettuce, Germination, 

Trichoderma 

 

 

 

 

 

 

 

 

 

 

Study of transcription factors expression in 

oily sunflower under salt stress 
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Biotic and abiotic stresses are the most important factors 

limiting the yield of crops such as sunflower. Transcription 

factors are involved in regulating the genes that 

responsible for biotic and abiotic stresses. Therefore, 

identification and study of transcription factors is an 

effective step towards finding targeted strategies for 

tolerance of plants to stress. In this research using Real-

Time PCR technology, transcript variations of two 

transcription factors WRKY and AP2Domain in different 

salinity conditions (2, 5, 8, 11, 14 ds/m) in two resistant 

(AS5305) and susceptible (9CSA3) line in sunflower oil 

were examined. Sampling from leaves of plants at the 8-

leaf stage was performed at 4 times 6, 12, 24, 48 hours 

after applying stress. The results of statistical analysis 

showed that the gene expression level of encoding the 

transcription factors in the susceptible and resistant lines 

of sunflower was different. The rate of gene expression 

coding for the transcription factors of WRKY and AP2 

Domain in the resistant line (AS5305) increased 

significantly compared to the susceptible line (9CSA3). In 

other words, higher expression of these genes results in 

more tolerance to salinity stress. 

Keywords: Sunflower, Transcription factors, Salt stress 
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The effect of aqueous extract of poplar on the 

morphological and physiological parameters 

of lentil seedlings 
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Allelopathic is a natural phenomenon and when some 

special chemical compounds released by the plant species 

may affect plant species around. This study examines the 

allelopathic effect of aqueous extract of leaves of poplar 

(Populus deltoides) on parameters of the morphological 

(fresh and dry weight of shoot and root length and root) 

and physiological (germination and the content of 

pigments such as chlorophylls, carotenoids, and 

flavonoids) in lentil seedlings (Lens esculinaris). To 

perform the experiment of distilled water as a control and 

water extract of poplar (0.04, 0.06, 0.08 mg.ml
-1
) were 

used. Germination of seedlings declined in all days with 

increasing of concentration of extract significantly. The 

concentration of 0.08 significantly increased the fresh and 

dry weight of root and reduced shoot fresh weight of 

seedlings. Shoot dry weight was unaffected by none of the 

concentrations of poplar extract. The concentration of 

chlorophyll a and total chlorophyll of leaves of lentil 

seedlings under the influence of all three concentrations of 

the extract significantly declined but the concentration of 

chlorophyll b reduced only in the presence of 0.08 mg.ml
-1
 

of aqueous extract significantly. The content of 

carotenoids by 0.08 treatment of aqueous extract declined 

while the concentration of flavonoids enhanced 

significantly. The study of chromatography showed that 

the secondary metabolites found in the leaves of poplar are 

belonging to phenolic glycosides and few of phenolic 

acids, which are able to inhibit plant growth. The results 

show that the poplar leaf extracts have allelopathic effects 

on the morphological and physiological parameters of 

lentil. 

Keywords: Allelopathy, Growth, Lentil (Lens 

esculinaris), Pigment, Poplar (Populus deltoides) 
 

 

 
 

 

 

 

 

 

 

 

 

Molecular survey of the genus Hesperis L. 

(Brassicaceae) using nuclear and chloroplast 

markers 
 

Atena Eslami Farouji*, Hamed Khodayari 
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*  Corresponding author: eslami.at@fs.lu.ac.ir 

 

Hesperis L. distributed worldwide in Europe, Southwest 

Asia, Caucasia, Russia, mountain part of China and 

Mongolia, while the phylogenetic relationships among 

species remain unclear. In order to accomplish this goal, 

sequenced data resulting from nuclear-encoded ribosomal 

ITS (Internal Transcribed Spacer) and trnL-F (chloroplast 

DNA) were analyzed by different methods such as 

parsimony, Maximum likelihood, and Bayesian methods 

for more than 100 accessions in world, demonstrating 

approximately all species entire distribution ranges, 

together with outgroups of selected members of different 

tribes of lineage III using *BEAST (ver. V1.7.4), Mega 

(ver. 6.06) and MrBayes (ver. 3.2) software programs. The 

results have clearly shown high posterior 

probability/bootstrap support for more Hesperis specimens 

as a monophyletic group. Divergence time estimations, 

utilizing both a secondary calibration approach and 

published ITS substitution rates, clearly clarified the time 

of the origin of Hesperis.  

Keywords: Hesperideae, Brassicaceae, divergence time 

estimation, Phylogeny, Hesperis 
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peroxidase isoenzyme system in the north  of 

Iran  
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Bryophytes (Mosses, Liverworts, and Hornworts) are 

among the main categories of green plants. Mosses are 

small plants, non-vascular, and without flowers. Neckera 

complanata is one of the most prominent species in the 

Hircanian wetland that has smooth Leaves, not 

transversely undulate, lingulate or spatulate, with a short 

or sometimes elongated point; margin plane, dentate in the 

upper part of the leaf. Seta tall; capsule longly exserted; 

stomata small and few at the base of the capsule. Spores 

about 24-28 µ and mature in spring. No molecular and 

protein-based work has been done on this moss in Iran yet. 

The purpose of this study is to investigate the differences 

and similarities among N. complannata moss populations 

by using isoenzymes biochemical markers (peroxidase). 

Isoenzymes are enzymes that differ in the composition of 

amino acids but accelerate the same chemical reaction, 

therefore, identification and isolation of these isoenzymes 

have a diagnostic value. For this purpose, two populations 

are collected from Golestan province (Loveh and 

Kourdkoy) and two populations from Mazandaran 

province (Hezrajarib and Dodangeh) in the same altitude 

in 2017 autumn. According to the results, the number of 

isoenzymic bands in populations of Dodangeh and Loveh 

are more than the isoenzymic bands of the Kourdkoy and 

Hezarjarib populations. The results showed that this 

enzymic system has polymorphism in different 

populations. 

Keywords: Isoenzyme, Neckera complanate moss, 

Polymorphism, North of Iran 

 

 

 

 

 

 

 

 

 

 

 

 

 

A new variety of Cnicus benedictus 

(Asteraceae) for the flora of Iran  
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The genus Cnicus (Asteraceae) is monotypic and only 

encompassing C. benedictus L. According to Flora Iranica, 

C. benedictus comprises two varieties namely: var. 

benedictus and var. kotschyi (Sch.Bip.) Boiss. Both 

varieties having glabrous achenes and var. kotschyi differs 

from the former by having shorter achenes and pappus. 

For taxonomic revision of C. benedictus in Iran, plants 

were collected from diǟerent regions within the natural 

geographical distribution of the species during several 

excursions from 2011 to 2017. The collected specimens 

were identified according to the treatment in Flora Iranica 

and another literature review. A range of taxonomically 

important characters in the species was investigated. Some 

interesting samples were discovered that having achenes 

covered with tomentose hairs. Achene morphology was 

analyzed by using Scanning Electron Microscope (SEM) 

also confirmed above diagnostic character. So Cnicus 

benedictus var. tomentosus Negaresh is described and 

illustrated here as a new variety. However, holotype and 

paratypes specimens are deposited at herbaria of 

Khuzestan Agricultural Sciences and Natural Resources 

University (KhAU) and Bu-Ali Sina University (BASU), 

respectively. 

Keywords: New variety, Taxonomy, SEM, Cnicus 

benedictus 
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Chromosome number count of some species 

of Centaurea L . sect. Cynaroides Boiss. 

(Asteraceae) in Iran 
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The genus Centaurea L. is one of the important genera that 

include 400 to 700 species in the world. The purpose of 

this study was to chromosome number count of three 

species of Centaurea sect. Cynaroides Boiss. from Iran. 

For this purpose, after the germination of the seeds, the 

end portion of the root was cut off and after the staining 

process, the metaphase plates was prepared by squashing 

method. In this study, the chromosome number obtained in 

C. alfonsoi Negaresh (2n=18), C. imperialis Hausskn. ex 

Bornm. (2n=18) and C. regia Boiss. subsp. cynarocephala 

(Wagenitz) Wagenitz (2n=18). Among these, the later 

species chromosome count was in the world for the first 

time whereas other taxa counts confirm previous reports 

and it indicates the chromosomal number stability in other 

populations of these taxa. 

Keywords: Asteraceae, Centaurea sect. cynaroides, 

Chromosome number, Iran 
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Recognition of plant characteristics is the first step in 

recognizing patterns in vegetation and how they respond to 

environmental conditions. Therefore, plant characteristics 

(Biomass traits) of Capparis spinosa species were 

investigated. This species is one of the main elements of 

the Marjandian plant communities and the relatively 

humid slopes of the semi-arid semi-dry mountain 

rangelands of the Azarbaijan region of Iran in the 

northwest, whose fruit is used as a by-product with 

medicinal and medicinal properties. In order to investigate 

the effect of the type of management (grazing exclusion 

and non-exclusion) on plant characteristics, a 

representative mass in the enclosure and a similar reagent 

mass in terms of the physiographic state were considered 

in the outside of the enclosure. In each of the 

representative masses, systematic random sampling was 

performed on 40 square-meter plots that were located 

along the four 100-meter transects. At the same time, the 

vegetative characteristics of five plant bases that were 

healthy and juicy were measured in each of the masses. To 

compare the effect of management type on plant 

characteristics, two independent samples were used for the 

t-test. Based on the results, among the 10 plant 

characteristics, only the average weight of 10 leaflets and 

an average weight of each leaflet of the inside and outside 

of the enclosure were significantly different. The values of 

all the measured characteristics are more inwardly 

enclosed than the outside, which indicates the positive 

effect of capture on plant characteristics. The results of the 

research are applicable to the preservation, rehabilitation, 

and development of this species as a multifunctional plant 

and a sub-producer in rangeland areas. Meanwhile, 

measured traits are the essential requirements for 

calculating the diversity of performance. 

Keywords: Plant characteristics, Marne lands, Semi-arid 

rangelands, Grazing exclusion 
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Tanacetum polycephalum from Anthemideae tribe of the 

Asteraceae family is rangeland species with high 

morphological diversity and vast dispersal in northwest, 

east and center of Iran. The purpose of this research is 

studying genetic diversity of 20 populations of   T. 
polycephalum in West Azerbaijan using ISSR molecular 

marker. 10 ISSR primers out of 14 primers could be scored 

based on having or not having a band. Overall 208 bands 

produced. The range number of bands was between 

15(IS24) to 28 (IS20) and an average number of bands was 

20.8. Regarding the polymorphism bands percentage, IS8, 
IS1, IS10, IS13, IS20 markers had a high percentage (100) 

and IS24 marker had the lower percentage (80) and mean 

percentage of polymorphism in the primers was %96.03. 

PIC, RP, EMR and MI means were .30, 6.06, 19.5 and 

6.13 respectively. Overall the most effective markers were 

IS8, IS1, and IS10. The results of the cluster analysis 

revealed the grouping of populations studied in 2 main and 

4 subgroups, in which the different populations collected 

from the same locality included in one group. Therefore, 

the close relationship between geographic location and 

genetic diversity was characterized and it may be 

concluded that geographic and climatic factors could be 

one of the responsible main factors for genetic diversity. 
Keywords: West Azerbaijan, Cluster analysis, ISSR, 
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The Brachypodium distachyon complex comprising three 

annuals; B. distachyon. B. stacei and B.hybridum is a 

model for polyploid grasses and temperate crop evolution. 

These species are ephemeral, inbreeding, widely 

distributed and energy-crops in their native distribution in 

circum-Mediterranean. Several studies have been 

performed on the subject of genetic diversity of this model 

plant, including using SSRs to study genetic diversity of B. 

distachyon populations in Turkey, genetic diversity of B. 

hybridum populations using SSRs, evaluating 90000 SNPs 

for confirming the hybrid nature of B.hybridum, and 

studying 9 populations of tetraploid B.hybridum in Tunes 

using 8 indels. New sequences in this species showed that 

there are hundreds of new polymorphisms not already seen 

in reference sequences. In this study, genetic diversity and 

structure of 72 individuals from natural populations of this 

species in Iran were studied using 20 SSRs and ISSRs. 

PCR products separated by PAGE and showed that all 

markers were polymorphic. Our confirming results showed 

that there were no relations between groupings of 

populations and their geographic origin or elevation and 

that long-distance dispersal was a major factor shaping the 

genetic structure of the populations. Observations were 

comparable to those studied in Tunes. 

Keywords: Brachypodium, Microsatellite, Genetic 

diversity, Iran 
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Plant tissue culture through somatic embryogenesis plays a 

key role in the genetic transformation of barley. The 

production of embryogenic calli with higher regeneration 

is a prerequisite for an efficient plant regeneration system. 

Although immature embryos are the best type of explants 

for plant regeneration through somatic embryogenesis, the 

use of mature embryos has significant advantages over 

immature embryos as explants. However, the regeneration 

capacity of mature embryos is still lower than immature 

embryos. Plant regeneration from somatic embryos occurs 

only when they become mature enough. In addition, 

maturation of somatic embryos and their transformation 

into plants are highly correlated with plant growth 

regulators. Polyamines are the main components in the 

formation of somatic embryos and plant regeneration. In 

this research, the effect of different concentrations of 

putrescine on somatic embryogenesis and regeneration of 

barley were studied. Although the effect of different 

concentrations of polyamines on embryogenic callus 

formation did not have a significant effect, its effect on 

responded embryogenic callus rate and plant regeneration 

efficiency was highly significant. Increasing the 

concentration of putrescine increased the rate of 

regenerated plants. The highest values for responded 

embryogenic callus and regeneration efficiency were 

obtained on MS medium containing 1 mM concentration 

of putrescine. 

Keywords: Callus induction, Plant growth regulators, 

Polyamines, Regeneration 
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The copper and nickel heavy metals stress causes high-

energy radicals and various cell damage in a sensitive 

tomato plant that it is called oxidative stress. When the 

intensity of oxidative stress exceeds the ability of the 

antioxidant system, the plant decreases its growth and 

yield. In this research, we tried to investigate the 

interaction of two chelators such as malates and histidine 

on growth improvement and reduction of oxidative stress 

in two new tomato varieties including Cal j and early 

Urbana under copper and nickel stress in hydroponic 

conditions. The treatments consisted of 9 treatments 

including concentrations of 150 and 300 ɛm copper and 

nickel, 1 mM malate and 300 ɛm of histidine in a base of 

Hoagland solution, which were grown on plants planted at 

the surface of 50cc flask tube containing solution 

Hoagland was treated in three replicates without bedding. 

Parameters such as morphological growth, protein content, 

catalase and peroxidase enzymes activity, H2O2 content, 

accumulation of Malondialdehyde (MDA), and so on. 

Statistical analysis of data was done by one-way ANOVA 

with SPSS 18.0 software at a significant level of 5%. The 

results showed that co-administration of malate and 

histidine chelators had a significant effect on oxidative 

stress reduction on tomato cultivars under the stress. In 

addition, by adding the chelators to a nutrient medium 

containing nickel and copper, oxidant indices have been 

shown to show a greater correlation between the plasma 

membrane and decrease the absorption and transmission of 

nickel and copper. However, Cal j compared to the other 

cultivar gave a better growth and oxidation response to 

chelators under stress conditions. It seems that chelators 

deal with the influence of heavy metals on physiological, 

molecular processes, enzymes' activity, and the 

replacement of plant nutrients. It is suggested that this 

effect of chelators be studied further at the cell molecular 

level.  

Keywords: Nickel, Copper, Malondialdehyde, Catalase, 

Peroxidase 
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The current research was conducted to simulate the 

efficient in vitro somatic embryogenesis of Periwinkle 

Catharanthus roseus. 1 mg/l 2,4-D+0/5 mg/l BAP 

significantly affected the calli fresh weight. 1 and 0/5 mg/l 

2,4-D concentration had meaningful effect on the 

production of pre-embryonic tissue and subsequent 

embryogenesis. With the second experiment, radicle, 

hypocotyl and leaf explants from in vitro derived plants 

were employed. For callogenesis, the interaction effects of 

radicle × 2,4-D, hypocotyl × 2,4-D and  radicle × NAA 

were significant. For calli fresh weight, hypocotyl × NAA 

and hypocotyl × 1mg/l NAA+ 1mg/l BAP were the 

treatments of choice. For pre-embryonic tissue and the 

embryos produced, hypocotyl × 2, 4-D was the best 

treatment.  

Keywords: Catharanthus roseus, Plant growth regulators, 

Somatic embryogenesis, MS medium 
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Circadian rhythms are biological rhythms with a period 

close to 24h which persist in the absence of the external 

clues. Although circadian rhythmic leaf expansion have 

been well reported for long time, existence of rhythms in 

root elongation has just been reported recently. Extensive 

experiments performed on different genotypes and 

accessions of Arabidopsis thaliana in different 

photoperiods and nutrient availabilities demonstrated 

rhythmic root elongation patterns. Common to these 

experiments, the diurnal root elongation rate pattern 

exhibits 5 distinct phases; 1) a peak of enhanced growth 

activity 1.5 h after dawn, 2) declining growth rates during 

the major part of the light period, 3) increasing root 

elongation rates during the last 5 h prior to dusk, 4) an 

hour of growth inhibition right after dusk and its 

subsequent recovery, and 5) progressive increase of 

growth activity throughout the dark period up to shortly 

after the next dawn. Extensive experiments demonstrated 

that root elongation is mainly controlled by the circadian 

clock, and influenced by carbohydrate availability. 

Furthermore, light-dark transitions impose a transient 

stimulation on root elongation pattern.  

Keywords: Arabidopsis thaliana, Circadian rhythms, root 

elongation 
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Regarding the developmental importance of endosperm 

tissue and seed coat, the study of the ontogeny of 

endosperm and seed coat sculptures was considered in 

current research using microscopic techniques. The 

samples were collected from different developmental 

stages. Then, the fixed samples were studied by different 

histochemical methods. The observations indicated that the 

ovule was of the anatropous and bitegmic type which the 

inner integument was comprised of 3-4 distinct cell layers. 

The inner epidermis cells regularly wrapped around the 

embryo sac and are retained up to the end of seed 

development, whereas the other layers were removed in 

the early stages. Moreover, the outer integument was made 

up of two layers of cubic-shaped cells, and the external 

layer was changed into the seed coat sculptures during the 

seed development. Thus, the seeds of Z. fabago were 

categorized of testal type. During the early developmental 

stages, the endosperm was of nuclear type and then 

changed into the cellular type. In the later stage of seed 

development, the formation of starch grains and the 

strongly thickening of cell walls were occurred, causing 

considerable reduction of cell cavities as well as hardening 

of this tissue. 

 Keywords: Bitegmic , Exotesta, Embryo, Histological 

techniques,  Nuclear endosperm 
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The purpose of this study was to evaluate the effects of 

ripening stages on antioxidant content and antioxidant 

activity of fruits of Rubus caesius L. grown in Northwest 

of Iran. The contents of antioxidant compounds superoxide 

dismutase (SOD), catalase (CAT), total phenols, 

flavonoids, ascorbic acid and anthocyanins along three 

growth stages of raspberry fruit were determined in this 

work. DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 

scavenging capacity, the assay was used to screen the 

antioxidant activity of extracts. Significant variations in 

antioxidant activity and involved compounds were 

observed at three different growth stages. Enhanced fruits 

ripening were reflected by decreased values for, phenol 

and flavonoid contents and increased concentration of total 

anthocyanins and ascorbic acid. The antioxidant activity of 

raspberries was directly related to the total amount of 

phenolic and flavonoids compounds. Our results support 

the use of the unripe fruit of raspberry as sources of 

antioxidant compounds.  

Keyword: Fruit ripening, Antioxidant enzymes, 

Antioxidants, Rubus caesius L. 
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Hazelnut is one of the most important nut crops that 

containing important fatty acids and sterols. In addition, 

can also be used as a source for taxol. In vitro response of 

plants influenced by different factors such as genotypes, 

explant type, plant growth regulators, and explant 

wounding. In this research, the effects of different 

concentrations of plant growth regulators, as well as 

ultrasound and ascorbic acid on callogenesis of hazelnut 

seed explant were investigated. The disinfected seeds of 

hazelnuts were divided into four sections and cultured on 

MS medium containing different compositions of growth 

regulators of 2,4-D with Kin or BAP and with or without 

ascorbic acid (150 mg/l). In some treatments, the explants 

were exposed to ultrasound for 1 or 3 minutes before 

cultivation. The results showed that there is a difference 

between different treatments for callus induction and 

callus growth, and the percentage of callus induction was 

from 100% in the treatment of 2mg/l 2,4-D + 1mg/l BAP 

with 1 minute ultrasound treatment to 72.49% in 4mg/l 

2,4-D + 1mg/l BAP with 3 minutes of ultrasound treatment 

and callus fresh weight of 1.7gr in 1mg/l 2,4-D + 0.5mg/l 

Kin with ascorbic acid to 0.64gr in 2mg/l 2,4-D + 0.2mg/l 

BAP. ascorbic acid and ultrasound for 1 minute had a 

positive effect on callus growth and weight, so that the 

highest callus weight was observed in 1mg/l 2,4-D   & 
0.5mg/l kin with ascorbic acid (1.7gr) and 1mg/l 2,4-D + 

0.5mg/l BAP, with 1 minute exposure to ultrasound 

(1.42gr).  

Keywords: Ascorbic acid, Callus, Corylus avellana, 

Ultrasonic waves 
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Knowledge of plant growth and development and the time 

of its occurrence are essential in order to necessary 

management for their function enhancement. Plant growth 

and development is affected by various genetic and 

environmental factors that understanding the impact of 

these factors and their relationships is very hard and 

requires time- consuming and costly researches. 

Quantifying the events and behaviors of the growth and 

development process with the help of mathematical 

equations is the most effective methods for an 

understanding of the growth and development process and 

quality of different factors. In the present research, we 

selected Sesamum indicum as a model for presentation of 

leaf and stem growth equations because of its short-time 

life cycle and the importance of its cultivation in Iran. 

After its cultivating and collecting the required data, the 

leaf and stem growth functions along with related charts 

was presented by MATLAB software) The result showed 

that Fourier series functions had the highest degree of 

adjustment with the tested samples. 

Keywords: Mathematical model, Growth and Sesamum 

indicum 
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Aglaonema is a monocotyledonous genus belonging to the 

family Araceae, which inhibit in humid and heavily shaded 

forests of southeastern Asia, north eastern India, Malaysia, 

Indonesia and china. Tissue culture and micropropagation 

of Aglaonema was studied with terminal and axillary buds 

taken as explants. Aseptic culture was initiated by 

culturing stem nodal segments on Murashige and skoog 

(MS) medium containing different concentration of TDZ 

(0.5, 1, 1.5 mg/l), Kinetin (0.5, 1 , 1.5 mg/l)  and BAP 

(0.5, 1 mg/l). The results showed that the appropriate 

medium for axillary buds proliferation was MS + 1.5 mg/l 

TDZ. 

Keywords: micropropagation, Aglaonema, in vitro 
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Hedera helix L. (Araliaceae) is a climbing plant, the stem 

and leaves of H. helix possess specific features in 

accordance with its climbing nature. Hedera has two types 

of fertile and sterile stems. A thick cuticle covers the 

epidermis, multicellular trichomes for the protection of 

plant are present on the stem surface, petiole and blade. 

For investigated histo-anatomical characteristics of the 

vegetative organs, samples of leaves and stem prepared 

manually transverse sectioned.  All samples were cleared 

in 20% sodium hypochlorite then stained in methyl blue 

and acetocarmine, analysis using a light microscope. The 

stem has a secondary structure, thickenings due to the 

function of a cambial ring. Cork cambium is also present, 

at first superficial, forming a cylinder (circular ring in 

cross-section) around the stem. The cortex is severely 

reduced, which consists of 3-4 layers of parenchymal cells. 

The stele occupies the wide part of the stem. The 

mechanical tissue is poorly developed and possess of 

septate fiber bundles in the stem, but it is well developed 

in the petiole, being displayed by collenchymatous cell 

layers, the stele consists of three vascular bundles. Bundle 

sheaths are absent in the blade and petiole, the hardness of 

blade is given by collenchyma cells located in between the 

middle vein and the two epidermises. There are a number 

of calcium oxalate cavities in each stem and leaf duct 

(particularly around the middle veins). Secretory cavities 

are present in both stem and blade, but the petioles lack 

them. 

Keywords: Cork cambium, methyl blue, middle veins, 

collenchymatous 
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Spinach (Spinacia oleracea L.) is a leafy green, cool-season 

vegetable that is known for its nutritive value and is 

considered one of the most popular leafy vegetables in the 

world. It is believed to have originated from Iran and was 

transported to India and Asia and then later to the 

Mediterranean countries and Europe. Different cultivars are 

used for commercial cultivation of spinach in the world, but 

seeds of native spinach landraces around many parts of Iran is 

being used for cultivation. Spinach is a low-growing annual 

plant that grows as rosette plant and spinach plant bolts 

rapidly when day length and temperature increase.   

Morphological variation of Iranian spinach have been studied, 

but there is no information about reproductive growth and 

flowering habit of Iranian spinach landraces. This information 

may be useful to perform spinach breeding and seed 

production programs. In the present experiment, the bolting 

and flower characteristics of eighteen Iranian spinach 

landraces (óTabrizô, óArakô, óGorganô, óQomô, óQoochanô, 

óBirjandô, óKoohbanan-Kermanô, óShirazô, óShirvanô, óJanat 

Abadô-Qom, óUrmiaô, óVaramin-1ô, óVaramin-1ô, óVaramin-

1ô, óQazvinô, óKarajô, óSaleh Abad-Qomô) were studied.  A 

Korean spinach cultivar was used as a control. Twenty 

reproductive characters of all landraces evaluated according 

to standard descriptors. Results showed that Iranian spinach 

landraces had significant variability for reproductive 

parameters, including number of leaves before bolting, 

flower- stalk color and color intensity, flowering height and 

smoothness, male and female flower color, branching flower 

plant, compaction of the male and female inflorescence. All 

landraces presented variation in bolting time, full bloom and 

termination time of flowering and three landraces (óQazvinô, 

óQoochanô and óArakô) presented precocity. Plants of 

óQazvinô and óQomô and produced the lowest leaf before 

bolting (6 and 8 leaves, respectively). It was seen that some 

genotypes (óQazvinô, óUrmiaô, óTabrizô and óShirazô) had 

more anthocyanin in male and female flower- stalk and 

flower- stalk of óQazvinô contain the highest anthocyanin 

content. The color of flower-stalk was found to be a 

distinctive marker to assess the diversity among Iranian 

spinach landraces. óJanat Abad- Qomô was the most distinct 

landrace due to deep green color in the female and male 

flower. Plants of óTabrizô had the highest flower-stalk (92 

cm). Results of the present study may be useful to breeders to 

identify Iranian spinach landraces. 

Keywords: Spinach (Spinacia oleracea L.), Reproductive 

Growth, Genetic Resources, Anthesis, Bolting, Flowering 
Date 
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Salvia tebesana Bunge as a species of Lamiaceae is a plant 

with many metabolites including monoterpenes, 

diterpenes, sesquiterpenes, various flavonoids and tannins 

(with medicinal properties). The tissue culture and 

subsequent callus production is a way to produce and 

increase plant secondary metabolites. The aim of this study 

was the investigation of callus induction rate from "apex 

meristem", "rootstock meristem", "leaf" and "petiole" 

explants on MS medium with different 2,4-D 

concentrations (0, 0.5, 1, 1.5, 2 mg l
-1
 ) and finally, the 

determination of the optimal concentration of this hormone 

for inducing callus in order to subsequent use in the 

production of secondary metabolites. Affected samples by 

mentioned concentrations of 2,4-D on the MS medium 

were evaluated at the end of the 8
th
 week in terms of 

induction rate, form and fresh weight of callus. Based on 

the results, "apex meristem" and "petiole" explants showed 

a better response to callus induction ("rootstock meristem" 

and "leaf" explants were not able to produce callus). 

Among the investigated hormonal concentrations, 1.5 mg 

l
-1
 2,4-D had a better effect on the induction and growth of 

callus. 

Keywords: Salvia tebesana, Callus induction rate, 2,4-D. 
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Iran is allocated to about 14% the cultivated area and 18% 

world production for date palm. Date palm propagates 

either by seeds or offshoots, but resulted seedlings 

generally differ considerably in fruit quality, harvesting 

time, and production potential. Seed propagation method 

has been used more often by the fact that date palm 

produces relatively few offshoots suitable for transplanting 

in its lifetime. Tissue culture propagation method is the 

most promising technique or production of sufficient plant 

materials of high quality. Several problems are still 

associated with the micropropagation of date palm; 

probably the most important being explant browning and 

embryogenesis initiation. To control date palm (Phoenix 

dactylifera) cv. Estamaran explant browning in vitro 

condition the effect of sucrose and activated charcoal in 

tissue culture media was investigated. In this experiment 

effect of different concentration of sucrose (30, 40 and 50 

g.l
-1)

 and 2 concentration of activated charcoal (0.5 and 2 

g.l
-1
) on organogenesis and explant browning were studied. 

The experiment was conducted as a factorial based on a 

completely randomized design (CRD) with three 

replications. The result shows that shoot regeneration was 

enhanced when sucrose concentration was used at 30 or 

40 g l
ī1

, but 50 g.l
-1 

of sucrose reduce that. Also, the use of 

0.5 g.l
-1 

and 2 g.l
-1
 activated charcoal was not significantly 

different to reduce the browning of explants. This result 

developed an initial protocol for micropropagation of date 

palm. The concentration of sucrose was found to have a 

significant effect on organogenesis and browning of 

explants. Treatment with higher levels of antibiotic 

(especially cefotaxime) increased browning. This 

successful protocol would facilitate the vegetative 

propagation, conservation, and genetic engineering of this 

species. 

Keywords: Tissue Culture, Date Palm, Sucrose, Activated 

Charcoal, Direct Organogenesis 
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Blue-green algae or cyanobacteria have a crucial role in the 

agriculture. In particular, heterocystous cyanobacteria which 

are increased plants growth through the production of 

hormonal and non- hormonal stimulants and also the ability to 

fix nitrogen. Considering the special role of these 

microorganisms in production of biofertilizers, in present 

study the impact of cyanobacteria on plant growth was 

evaluated through the study of morphological and 

physiological characteristics of Triticum aestivum L. 

seedlings treated with six isolates of terrestrial cyanobacteria. 

These studied cyanobacteria were four isolates of Nostoc 

spongiaeforme var. tenue, one isolae of Anabaeana 

vaginicola and one isolate of Hapalosiphon fontinalis. It 

should be noted that these taxa were isolated from the bed soil 

of medicinal plants of Guilan Province. Among the evaluated 

characteristics, we can mention the seed germination 

percentage, morphological characteristics such as shoot and 

root length and physiological parameters such as quantity of 

chlorophyll a, chlorophyll b, total chlorophyll and 

carotenoids. For this purpose, 30 air-dried seeds of Triticum 

aestivum L. were soaked in algal extracts (2.0 g fresh algal 

material in 1000 mL of distilled water; experimental) for 24 

h. For controls, seeds were soaked in distilled water for 24 

h.  Then, the seeds were placed on filter papers wetted with 

distilled water (control samples) or with 5 mL of algal 

suspension (treatment samples). The experiment was carried 

out in three replications based on a randomized design. Based 

on the results of this study, all treated plants showed a 

significant increase in the rate of germination and growth 

parameters at the 0.05 level. In other words, cyanobacteria, in 

addition to increasing the seed germination rate, significantly 

increased the root and stem growth parameters of treated 

plants. Among the treatments, the maximum vegetative 

growth of root and stem was related to the seedlings treated 

with Nostoc spongiaeforme var. tenue respectively. The result 

of pigment evaluation also showed the significant increase of 

photosynthetic pigments such as chlorophyll a, b and total 

chlorophyll in treated plants compared to controls at the 0.05 

level, which the highest amount of them were meseaured in 

the plants treated with Hapalosiphon fontinalis and Anabaena 

vaginicola. Altogether, our findings suggest that the selected 

cyanobacteria, isolated domestically, can serve as potential 

biofertilizer candidates to promote economic plants growth. 

Keywords: Cyanobacteria, Biofertilizer, pigmentation 

measurement 
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One of the most important environmental stresses is 

salinity, which can affect plant growth. The pistachio is a 

scientific pistacia vera of the Anacardiacea family and the 

spindales order. the first non-oil product of Iran is 

pistachio. In this research, the effects of NaCl stress on the 

characteristics, anatomy, morphology and development of 

pistachio cultivars Akbari and Kalho Guchchi, flowers 

were collected from two Golshan farms, a village 

belonging to the central part of Anar city in Kerman 

province. These two gardens are side by side. The two 

gardens have the same climatic conditions, but an orchard 

with anchor (14.7 ° C) and the other with relatively sweet 

water (5.5 EC =) are irrigated. Sampling of flowers was 

performed in different stages of development from small 

and medium sized young buds. Micrtom slice were used to 

study the anatomical and developmental characteristics. 

The results showed that organelles. The results showed 

that femal gametophyte in both Pistachio cultivars Kalho-

Quchi and akbari under salt stress compared to control and 

compared with each other have the same development. 

Keywords: NaCl, stress, pistacia, development of flower 
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The cultivation of Watermelon (Citrullus lanatus, 

Cucurbitaceae) has long been considered in Iran due to its 

nutritional and health importance. The main issue in 

Japanese watermelon cultivation in Iran is the low seed 

yield per hectare. In this project, the effect of some plant 

growth regulators on the sex determination and fruit set of 

a citrus population were studied under field condition. An 

experiment was conducted in a completely randomized 

block design with three replications at the Research Farm 

of the Graduate University of Advanced Technology, 

Kerman, Iran in May-June 2017. Treatments were applied 

during the vegetative phase of plant growth. One month 

after cultivation, plants sprayed with 200 and 100 ppm of 

benzylaminopurine (BAP), 50 ppm gibberellin (GA) and 

0.75 ppm brassinosteroid (Br). After the appearance of the 

first flowers, the number of male, female and bisexual 

flowers was daily counted for three weeks, the total 

number of fruits was also accounted until the end of crop 

vegetation. Based on the results, GA treatment resulted in 

the highest number of male, female and bisexual flowers 

production in comparison with other treatments. The mean 

of male flowers per plant was 173.97 in GA, 116.68 in 

BAP-200 ppm, 107.16 in Br, and 53.33 in BAP-100 ppm. 

BAP treatment in both concentrations produced the highest 

number of female flowers. The number of fruit set per 

plant was similarly raised in BAP-200 ppm and GA 50 

ppm compared to other groups. From our results, it can be 

concluded that benzyl amino-purine has considerably 

promoted feminine and increased female flower 

production in watermelon. Gibberellin treatment 

encourages androgenesis as well as bisexual flower 

development and yield production. Therefore, applications 

of plant growth regulators are recommended for 

agricultural usages and breeding experiments. 

Keywords5 Plant growth regulators, Bisexual flowers, 

Watermelon population, Yield production 
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Calotropis belonged to Apocynaceae, subfamily 

Asclepiadoideae. Calotropis procera (Aiton) R. Br. is 

widely distributed in the desert, tropical and subtropical 

regions of Africa, Saudi Arabia, East of Afghanistan, 

Pakistan, West of India also Southern regions Iran. The 

species is distributed in Sistan-and-Balouchestan, Kerman, 

Hormozgan, Fars, Khuzestan, and Bushehr provinces. In 

this study, 54 individuals from 30 populations of 

Calotropis were collected from different regions of Iran 

and analyzed using quantitative and qualitative characters 

such as length and width of the leaf, leaf tip, leaf base, the 

density of hairs, leaf attachments etc. A total of 22 

morphological characters were analyzed using NTSYS 

software ver.2.2, and a dendrogram was drawn. The results 

showed that the morphological characters are constantly 

changing with respect to their geographic distribution, and 

there is a considerable morphological gap in the leaf 

characters between Southwestern and other populations.  

Keywords: Calotropis, Leaf morphology, Iran 
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Autumn daffodil is one of wonderful ornamental bulbous 

of Amaryllidaceae family from Iran which grows wildly in 

the north and west of the country. This species has many 

potentials as an ornamental plant for its attractive yellow 

golden flowers and the bright color of the leaves. In this 

research, the effect of 5, 15 and 25
°
C temperatures, as well 

as short (8 hours), neutral (12 hours) and long (16 hours) 

day lengths on vegetative and reproductive growth as a 

factorial based on completely randomized design with 9 

treatments and 5 replications (each replication a pot with 

two bulbs) was investigated. After applying the mentioned 

temperatures for 30 days on its bulbs in summer and their 

cultivation and after the sprouting, day length was applied. 

The results of this research showed that in the 15
°
C with 

neutral day length and 5
°
C with long day length, the 

highest and lowest fresh and dry weight of leaves was 

obtained, respectively. The temperature of 5
°
C delayed the 

sprouting time of bulb and 15
°
C accelerated it, also the 

temperature of 5
°
C with short day length decreased the 

percentage of bulb sprouting. Treatments of 15 and 5
°
C 

with short day lengths accelerated and delayed flowering, 

respectively. The temperature of 25
°
C with a neutral day 

length increased the percentage of flowering. Generally, 

according to the obtained results, the treatment of 15
°
C 

with a neutral day length recommended for the growth and 

flowering of this plant.  

Keywords; Autumn daffodil, Bulb, Flowering, 

Temperature 
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Pollen grains of 19 geographical populations (representing 

4 species) of the genus Xanthium L. distributed in Iran 

were investigated by light and scanning electron 

microscopy. pollen grains type of all studied species 

belongs to X.strumarium type except X. spinosum. There 

were mainly 3-zonocolporate and rarely 4-zonocolporate 

pollen grains with very short, narrow and ends acute 

colpus. Apocolpium index was large. Cavea is distinct. 

Based on exine sculpturing pattern, two types are 

distinguished:  in three species that belongs to X. 

strumarium complex was scabrate (echinate with spines <1 

ɛm), acute at the top and very broad in base, and in  

X.spinosum was conical echinate with obtuse tip of 

echinate. Outlines of pollen in equatorial view were 

oblate- spheroidal, spheroidal, subprolate and prolate- 

spheroidal. Twelve quantitative and seven qualitative 

palynological features were examined by multivariate 

analysis. The result of multivariate analysis and exine 

sculpturing pattern indicated high diversity among 

different specimens even in specimens of a single species. 

Only X. spinosum was separated from other overlapping 

species (X. strumarium, X. sibricum, and X. brasilicum). 

Pollen morphology confirms separation of species and 

subspecies in the genus Xanthium. 
Keywords: Xanthium, Plant systematic, Pollen diversity, 

Asteraceae 
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The petrochemical industry is one of the most polluting 

industries in the world. The aim of this study is comparing 

the effect of heavy metals of petrochemical sewage on 

anatomy and morphology of two wheat cultivars 

(Bahraman and Chamran). The plants were irrigated with 

different concentrations of wastewater (0, 25%, 50% and 

100%) polluted with heavy metals (cadmium, lead, 

manganese, copper, chrome) for one month. All works 

were accomplished by using a Randomized Complete 

Design with 4 repeats. Data analysis was done using a 

statistical package of SPSS with the 0.05 probability level. 

For the anatomical study, the cross-sections were prepared 

from leaves and roots, stained, viewed and photographed 

using a light microscope. The leaf xylem increased in 

Chamran in parallel to pollutants concentrations, while it 

increased in Bahraman just at 25% concentration and 

decreased in other concentrations. The leaf sclerenchyma 

thickness increased in both cultivars in response to 

increasing wastewater concentrations. The thickness of the 

leaf cuticle of Chamran increased with increasing 

pollutants, while no changes were observed in Bahraman. 

The thickness of root xylem increased in both genotypes 

with increasing wastewater concentration. No changes 

were observed in other anatomical features of roots in 

response to wastewater treatment. Also, the height, fresh 

and dry weight of plants, and leaf area decreased with 

increasing wastewater concentrations, in both cultivars. 

According to the results, two cultivars showed various 

responses to wastewater pollutants. Based on the 

morphological and anatomical results, Bahraman cultivar 

was more sensitive than Chamran in response to heavy 

metal stress-induced by petrochemical wastewater and 

Chamran cultivar performed a better function in the heavy 

metal-polluted agricultural area.  

Keywords: Anatomy, Morphology, Heavy metal, Wheat 
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The wastewater of petrochemical industry is one source of 

heavy metals and water pollution. The Mahshahar 

petrochemical industry wastewater is polluted with heavy 

metals (lead, cadmium, manganese, copper, chrome). In 

this study, the effect of petrochemical wastewater 

pollutants studied on morphology and anatomy of Brasica 

in the controled condituion of green house. The plant 

irrigation with different concentrations of wastewater (0, 

25%, 50%, 75% and 100%) started at two leaves stage and 

continued for one month. Then, for anatomical study the 

cross-sections were prepared from stems, roots and leaves, 

stained and then viewed and photographed using a light 

microscope. The stomatal and epidermal cell density and 

length and width of guard cells significantly decreased in 

50%, 75% and 100% of wastewater concentrations. Also, 

the wastewater pollutants caused a significant reduction in 

epidermal and cortex thickness in stems and roots. The 

xylem of stem significantly decreased under 75% and 

100% of wastewater treatments. The results showed that 

wastewater treatment had no significant effect on 

epidermal and mesophyll thickness and xylem of leaves. 

The plant height, fresh and dry weight, and leaf area 

significantly reduced with increasing the wastewater 

concentrations. This study showed the negative effect of 

pollutants on agriculture and importance of sewage 

treatment of petrochemical industry. 

Keywords: Anatomy, morphology, heavy metal, 

wastewater 
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The study of pollen using scanning electron microscope 

(SEM) often involves the use of chemical substances e.g. 

different percentages of ethanol, acid acetic, acid acetic- 

ethanol and formalin- acid acetic- ethanol in the 

preparation stage. The purpose of this study was to 

investigate the effect of some mentioned chemicals on the 

quality of SEM images of pollen grains. The results 

showed that the use of one treatment does not determine 

all the characteristics of pollen grain morphology, for 

example, ethanol caused the formation of shading and an 

exponential halo around pollen grains of Heliotropium 

europaeum and Physalis divaricata respectively. On the 

other hand, all treatments cannot show all the 

characteristics of pollen grain morphology of one taxon, 

for instance, the effect of 3 treatments acetic acid-alcohol, 

formalin-acetic acid-alcohol and ethanol on P. divaricata 

showed different views on pollen grain morphology. The 

results show that due to the nature of exine, utilizing 

proper chemicals in the preparation stage is very essential. 

Keywords: Chemicals, Pollen morphology, Pollen 

preparation, SEM 
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The Fagaceae family has eight genera and over 1000 

species of trees and shrubs that are almost all distributed in 

the northern hemisphere. The genera Fagus and Castanea 

with one and Quercus with 17 species are in Iran. Species 

in this family are used in wood industrial products. Despite 

its economic and ecologic importance, it constitutes 

species especially Quercus that raise many taxonomic and 

evolutionary questions. This work was initiated with the 

objective of morphology and anatomy of the leaf of 

existing taxa in Iran to identify and establish their 

similarities and dissimilarities relationship between them. 

Thus, we observed 52 quantitative and qualitative 

characters from the leaf. Cluster analysis and Principal 

components analysis (PCA) were done based on Euclidean 

distance and covariance characteristics, respectively. PCA 

obtained the same result of the cluster analysis) Results 

showed that Quercus macrantheraFisch. & C.A.Mey. and 

Q. cardachorum C. Koch and also two other species Q. 

castaneifoliaC.A.Mey. and Q. libani Oliv. had the most 

morphological similarities in PCA and cluster analysis. 

These findings are useful for species identification. It 

appears that differences and similarities among species are 

related to ecological environment and habitat conditions 

besides their genetic characteristics. 

Keywords: Cluster analysis, Ecology, Principal 

components analysis 
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The Fagaceae family is one of the most important elements 

of forest ecosystems in North of Iran. Despite its economic 

importance, because of the presence of unidentified and 

hybrid species, numerous synonymous and influences of 

environmental changes on morphological traits, as well as 

the use of different diagnostic characters for species 

identification, leaf polymorphism, have further 

complicated the confusion over species grouping in the 

Fagaceae especially in Quercus. This work was initiated 

with the objective of morphology and anatomy of wood of 

existing taxa in Iran to identify and establish their 

similarities and dissimilarities relationship between them. 

Thus, we observed 18 quantitative and qualitative 

characters from wood. Cluster analysis and Principal 

components analysis (PCA) were done based on Euclidean 

distance and covariance characteristics, respectively. PCA 

obtained the same result of the cluster analysis) Results 

showed that the color of young shoot branches, the 

presence or absence of lenticels, the presence or absence of 

stipules, the presence or absence of groove on young 

shoots, are important morphological traits in the Fagaceae 

family. Wood characteristics such as shape and size of 

vessel elements and fiber and tracheids, growth rings, 

wood porosity, vessel arrangement and vessel grouping, 

solitary vessel outline, perforation plates and inter-vessel 

pits arrangements and their shape and also wood density, 

varied from species to another. These findings are useful 

for species identification. It appears that differences and 

similarities among species are related to ecological 

environment and habitat conditions besides their genetic 

characteristics. 

Keywords: Wood morphology and anatomy, Fagaceae, 

PCA, Cluster analysis 
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Flower development is a mystery and provides a useful 

means for understanding cell differentiation and genetic 

mechanisms needed for organogenesis. For this purpose, in 

this research, the structure and developmental stages of 

inflorescence and pollen grains were studied in Artemisia 

aucheri. A. aucheri is an herbaceous species belonging to 

the family Asteraceae. The flower and buds in different 

developmental stages were removed, fixed in FAA, stored 

in70% ethanol, embedded in paraffin and sliced with a 

microtome. Results showed that transition of vegetative 

meristem to generative one is observed as increasing of the 

dimension of meristem and its dyeability. The 

inflorescence is of capitulum type in which involucral 

bracts were developed and then floret primordial were 

initiated centripetally on flatten generative meristem ) Each 

primordium causes to form a floret with its segmentation. 

Each inflorescence contained some peripherally located 

sterile radial florets and a large number of central fertile 

liguliform florets. Both florets consisted of small bracts 

like sepals, inferior ovary, anatropous ovule, bitegumic 

and tenuinucellate ovules. Embryo sac development was 

of the Polygonum type. Antipodal cells increased up to 6-

8that is an exceptional character for this species. Anthers 

are tetrasporangiated and development of anther wall is of 

dicotyledonous type and composed of the one-layered 

epidermis, an endothecium, one middle layer and tapetum. 

Tapetal cells showed high polyploidy level that is 

necessary for its function. Tapetum is of the secretory type 

at the beginning and plasmodial type at the final stages of 

development.The endothecium was fibrous and anther 

dehiscence was longitudinal and extrose. Microspore 

tetrads are tetrahedral, in the main, and tetragonal or linear 

in some cases. Pollen grains are triapertures (tricolporate). 

Traits such as the formation of capitulum inflorescence, its 

color, and secretory (papillate) epidermis on the adaxial 

surface of petals, color, and sculpture pollen grains, grown 

and bifid stigmata attract insects as pollinators and 

improve pollination. 

Keywords: Artemisia aucheri, Pollen grain, Ovule, 

Development 
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In this research, the developmental stages of ovule and 

pollen in Astragalus stevenianus of the Fabaceae family 

were studied. For this purpose, fluorescence and 

polarization optical microscopes and 

various cytohistological techniques were used. The results 

of this study showed that anthers have tetrasporangiate and 

its tapetum layer is of secretory type. The cytokines were 

synchronous and the microspore tetrads are of both 

tetrahedral and tetragonal type. Pollen grains were three-

cells and triporated at the time of pollination. In polar 

view, they are circular shaped and in elliptical view, they 

are oval shaped. The ovule is 

anatropous, crassinucellated and bi-

integuments. The endothelium layer is made up of one 

layer cells, and the genesis of the embryo sacs 

of polygonom type. After the meiosis 

division, megasporetetrads has a linear arrangement. On 

the outer surface of the pistil, many trichomes were 

observable. In this spices, the number of antipodal cells is 

more than three. Based on our bibliographical studies, this 

is the first report about the development of reproductive 

organs of the species. 

Keywords: Development, Embryo sac, Fagaceae, 

Astragalus stevenianus 
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The jujube tree is considered one of the most important 

medicinal plants due to its valuable medicinal properties, 

such as purifying blood and soothing the nerves. The 

reproduction rate of this plant is low through traditional 

methods, and the use of tissue culture techniques can 

increase reproduction and produce plants that are 

consistent and lack of contamination. The study 

investigated the effects of different treatments of plant 

hormones on the amount of regeneration and proliferation 

of jujube. Stem samples of jujube trees of South Khorasan 

were used as explant in May and June. Ethanol (70%) and 

sodium hypochlorite (10%) were used for sterilization. 

Samples were cultured in 6 different hormonal treatments 

containing IBA (0.05, 0.1, 0.2 mg/l) and BAP (0.5, 1, 2 

mg/l) in MS medium and analyzed by SPSS software 

using randomized block design. The studied traits were the 

mean of length and number of stem, branch, and number 

of nodes. The results comparing the means of the 

evaluated traits showed a significant difference at the 0.05 

probability level between different hormonal treatments 

compared to the control treatment) In the treatment 

containing hormones, IBA (0.05 mg/l) + BAP (2 mg/l) 

was observed the highest mean number of stems and nodes 

and the medium containing hormones IBA (0.2 mg/L) + 

BAP (2 mg/l) showed the highest mean shoot length. The 

highest number of stem branching was in the medium IBA 

(0.05 mg/l) + BAP (0.5 mg/l). 

Keywords: Ziziphus jujuba, In vitro culture, Plant growth 

regulators, Proliferation 
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Wild Pistachio (Pistacia atlantica Desf.), of the family 

Anacardiaceae, is a dioecious valuable plant growing wild 

in southern Iran. Previous studies have mostly focused on 

the resin ducts, resin constitution and its multiple 

medicinal uses. Existing morphological and anatomical 

studies have only been performed on mature leaves, and 

with taxonomic concern. The present research aimed to 

study the external secretory structures in wild Pistachio, 

with emphasis on the relationship between the secretion 

process and leaf development. The leaves were collected, 

from their emergence to maturity, from male and female 

trees in Fars Province. After screening by the stereo 

microscope, pieces of leaflets were double fixed in 

glutaraldehyde and osmium tetroxide and dehydrated in 

graded acetone. Dried samples were coated with gold and 

viewed under the Scanning Electron Microscope (SEM). 

Epicuticular wax showed the striated and reticulated 

pattern on abaxial and adaxial leaf surfaces, respectively. 

The leaf was hypostomatic, with level or sunken stomata 

on both leaf surfaces of male and female trees. Short and 

long multicellular protective trichomes, and four types of 

secretory trichomes were observed on both surfaces of the 

leaves emerging from the buds in spring. Peltate and 

capitate trichomes were the most prominent, but digitiform 

and needle-like ones were also observed. The trichomes 

decreased in number and density along with the leaf 

development. SEM observation revealed three functional 

stages: Pre-, during and post- secretion along with the 

ontogeny of identified trichomes. Results of the present 

research can lead to a better use of the wild Pistachio 

potentials. 

Keywords: Pistacia atlantica, Development, Leaf, 

Secretory trichomes, Micromorphology 
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Flower development is a mystery which provides a useful 

means for understanding cell differentiation and genetic 

mechanisms needed for organogenesis. The aim of this 

research was reproductive organ development in 

Verbascum pseudodigitalis, as a medicinal plant, that is 

necessary for understanding its reproduction and survival. 

In this study, microsporogenesis, megasporogenesis and 

gametophyte development of V. pseudodigitalis belonging 

to Scrophulariaceae were investigated. The flower was 

collected at different developmental stages, fixed in FAA, 

embedded in paraffin wax and sliced using a microtome 

after dehydration and then stained. The developmental 

stage of generative organs was studied and photographed 

using an alight microscope. The results showed that 

stamens are five, filaments usually woolly, young anthers 

wall development followed the dicotyledonous type and 

anther is tetrasporangiate witch composed of an epidermal, 

an endothecium, a middle layer and then tapetum layer. In 

this species the endothecium is fibrillar , and the tapetum 

cells possess in all developmental stages characteristics of 

the secretory type. Tapetum layer cells have a long 

stability and are binucleate. Pollen grains were radially 

symmetrical, tricolpate and the microspore tetrads have a 

tetrahedral and tetragonal arrangement )The ovary is 

superior, bicarpelly, syncarpous whit a large number of 

ovules arising on a swollen axile placenta. The ovule is 

anatropous unitegmic and crassinucellate. Development of 

the embryo sac conforms to the Polygonum type 

Keywords: Development, Microsporogenesis, 

Megasporogenesis, Gametophyte  
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The deformation of plant tissues induced by some insects 

is called gall that is induced by various parasitic 

organisms, mainly insects, and generally served as 

nutrition and protection from both abiotic factors and 

natural enemies. Galls on willow trees (Salix babylonica 

L.) is the effect of a series of morphogenetic changes in 

plant cells, in contrast, the Eriophydae mites attack. In this 

study, randomly sampling from intact, and gall branch of 

willow trees of Najvan Park, Isfahan city was done. 

Changes in length, leaf weight, and the distance between 

nodes, total chlorophyll, and phenolic compounds were 

studied. Length, leaf weight, distance between nodes, total 

chlorophyll statistically significant decrease in infected 

branches compared to intact branches. But the amount of 

phenolic compounds in infected twigs was more than 

intact one. These increases were statistically significant. 

Reduction in the amounts of photosynthetic pigments 

probably was the cause of oxidative damage in gall 

branches. Since the host survival causes remaining of the 

parasite, therefore accumulation of phenolic compounds in 

infected branches raises plant resistance against oxidative 

stresses) 
Keywords: Gall, Willow, Morphological change, Total 

chlorophyll, Phenolic compounds 
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Cytological studies are performed to compare the 

differences between species and to reveal the evolutionary 

process of the chromosomes that construct the genome. 

The study of karyotype plays an important role in 

determining the relationship between species and can be 

considered as the first step in the analysis of the genealogy 

and evolution of species) In this study, the characteristics 

of karyotype and chromosome number of four endemic 

species of Iran from Allium including A. ubipetrense, A. 

zagricum, A. derderianum, and A. alamutense have been 

investigated. This study was based on mitotic observation 

of root tips meristem cells according to Agayev method. 

the chromosome length and the ratio of the arms were 

measured and symmetry indices such as DI, Syi, Rec, AI 

and indicators related to the diversity of centromere 

position such as TF%, AsK % and A were calculated. The 

results confirm the close relationship between the species 

and also indicate that there are approximately symmetric 

karyotypes containing metacentric and submetacentric 

chromosomes. The mitosis analysis showed that these 

species have a chromosome number of 2n=2x=16 and the 

basic chromosome number is x=8. Based on all indices, A. 

ubipetrense is the most symmetric and A. zagricum is the 

most asymmetric species. Regarding the high 

morphological and karyological similarities between 

species, it can be concluded that diversity in this group of 

species has recently been made and speciation is not 

accompanied with significant changes in chromosome 

number and structure but was probably connected with 

changes at the DNA level that are not reflected in 

chromosome structure. 

Keywords: Iran, Cytotaxonomy, Karyology, Allium 
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Transition to the reproductive phase is one of the 

important changes in the plant's life. Various genetic 

factors and pathways are involved in this phenomenon and 

identification of these factors and their interaction could 

help to understand the mechanism of flower and seed 

formation. In addition, it also helps the planning of 

production of early-flowering plants and seeds for food 

and pharmaceutical uses. In this research, the expression 

of two stimulating genes LFY and AP1 in black mustard 

(Brassica nigra L.) was studied. After planting and 

growing plants in greenhouse conditions, the total RNA 

was extracted from the leaf and flower buds at the 

generative phase. After cDNA synthesis, gene expression 

was investigated using designed primers and the Real-

Time PCR technique. The expression of these two genes in 

each organ did not show any significant difference that 

indicates a direct relationship between these two genes. 

However, the expression of these genes is higher in flower 

buds than leaves that show reproductive tips are the main 

expression places of LFY and AP1. Expression changes of 

these genes can regulate flowering or change its time. 

Keywords: Brassica nigra, Expression, Inducing 

flowering, cDNA, Real-Time PCR 
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Salinity is one of the main factors in reducing the growth 

and yield of many agricultural products around the world. 

The main object of the present study was to investigate the 

effect of salinity stress on morphological and physiological 

characteristics of Echinacea purpurea. For this purpose, 

seedlings were grown in hydroponic medium containing 

different concentrations of NaCl (0, 25, 50, 75,100 Mm) 

for twenty days. The obtained results showed seedlings 

growth were decreased by increasing salt in the culture 

media. The highest amount of root dry and fresh weight 

was observed by 25 mM NaCl treatment. But the highest 

amount of aerial part dry weight was obtained by 75 mM 

NaCl treatment. Meanwhile increasing NaCl concentration 

in the medium culture caused an increase and decrease in 

total sugar of aerial and root parts, respectively. The 

highest level of chlorophyll a, b and total chlorophyll was 

obtained in 25 mM NaCl treatment. By adding a higher 

concentration of NaCl, chlorophyll amount was decreased. 

Keywords: Salinity stress, Chlorophyll, Sugar, 

Hydroponic medium culture, Echinacea purpurea 
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The trichome distribution on the aerial parts of Alcea 

aucheri (Boiss.) Alef was studied in order to understand 

the usefulness of these characteristics for systematic 

purposes. The cross-sections of stems, leave and petiole 

were prepared and studied with light microscopy. 

Generally, two basic types of trichomes can be 

distinguished: glandular and non-glandular trichomes. The 

glandular trichomes are multicellular and stalked. The 

stalk is also uni or multi-cellular. Non-glandular trichomes 

can be subdivided into subtypes, simple unbranched and 

branched trichomes. Based on the size, non-glandular 

trichomes of the simple type are short or long. The 

branched (stellate) trichomes are composed of 5ī20 uni 

cellular arms and based on variations observed can be 

subdivided into subtypes: stalked, subsessile or sessile. 

Stalked glandular trichomes show variation in the size and 

cell number, the stalk in this trichomes can be up to ten 

cell layers. 

Keywords: Trichome types, Alcea L., Systematic 
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A schizocarp is a dry fruit that, when mature, splits up into 

mericarps. The fruit in Alcea genus is schizocarp and 

mericarp is one of the most important parts in grouping 

within the genus. In this study, the mature mericarps from 

seventy populations of Alcea from different parts of Iran 

(west, northwest, north, Northeastern, center) was studied 

using stereomicroscope. The results show that the most 

Diagnostic characters of mericarp which varies among 

species groups are: the presence or absence of wing, 

smooth or rugose wings, tomentose or glabrous wings, the 

presence or absence of trichome on either side of the 

mericarp, the color and size of mericarp, number of 

mericarps in fruit, flat or canaliculate dorsal surface of 

mericarp and various trichome types (simple or branched) 

and trichome density in dorsal surface of mericarp. 

Keywords: Mericarp, Alcea L., Systematic 
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Chinese lantern (Physalis alkekengi), due to its physalin, is 

known as an important medicinal herb. This plant widely 

is used to treat various diseases. Therefore, developing a 

repeatable micropropagation method for this plant would 

be valuable. In this study, shoot tip and axillary buds of 

Chinese lantern treated with different growth regulators 

(IAA, NAA, and BAP) with various concentrations and 

combinations. The experiment carried out in 

complimentary randomized design with 5 repeats. The 

seeds were put in MS medium after treating at low 

temperature for a week for germination. Explants of lateral 

buds were prepared from one-month seedlings and put in 

the culture medium.  After a month, a number of shoots, 

shoot length and number of internodes were recorded for 

each treatment and data were analyzed statistically using 

SPSS. In another experiment effects of culture-media salt 

strength was investigated. The results showed that using 

axillary bud as an explant in full strength MS 

supplemented with 0.5 or 2 mg/l BAP alone or in 

combination with 0.5 mg/l IAA gives the highest shoot 

induction percent, internodes and shoot length. 

Keywords: Chinese lantern, Organogenesis, 

Micropropagation, Axillary buds 
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In order to determine the best hormone composition for in 

vitro multiplication of Khansar accession of Mooseer, an 

experiment was carried out in a factorial based on 

completely randomized design with different 

concentrations of BA (0, 2 and 4 mg/L) and NAA (0, 0.3 

and 0.6 mg/L) in Murashig and Skoog medium. The basal 

plate of Mooseer was used as an explant. The results 

showed that the highest number of bulblet per explant 

(11.83) and the largest basal plate width (3.63 cm) were 

found in the culture medium containing 4 mg/l BA. The 

lowest number of bulblet per explant (4.53) and the 

minimum basal plate width (1.72 cm) were observed in a 

cultural medium without BA. Also, the highest percentage 

of callus production (51%) was found in the culture 

medium without BA. Results showed that the highest 

number of bulblet per explant was found in the culture 

medium containing 4 mg/l BA and 0.6 mg/l NAA. 

Keywords: Regeneration, Tissue culture, Basal plate, 

Bulblet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Sadeghi_z.1989@yahoo.com


 

41 
 

An anatomical study of leaves and petioles of 

Pistacia mutica in Maravehtapeh, Golestan 

province of Iran 
 

Ehsan Jani1*, Ali Sattarian2, Abolfazl Daneshvar2, Razieh Kasalkheh2 
1 Department of Jungle, Faculty of Agriculture and Natural Resources, 
University of Gonbad-e- Kavous, Gonbad-e- Kavous 
2 Department of Biology, Faculty of Science, University of Gonbad-e- 

Kavous, Gonbad-e- Kavous 
* Corresponding author: e.jani13666865@gmail.com 

 

The genus Pistacia family an Anacardiaceae has 33 

species in the world four of which have been reported 

from Iran. The purpose of this study is to compare the six-

member anatomical structure of wild pistachio male and 

female and measure the taxonomic use of these traits. In 

this study, the trait characteristics of leaf and petiole of a 

species P. mutica from Maravehtapeh area of Golestan 

province were investigated. The vegetative samples 

collected in the carnivorous fixative solution were then 

prepared in a manual manner after being colored with 

carmen and methyl green color and slides they were 

studied by optical microscopy. The results of the leaflet 

analysis showed that the leaf type was seen from the type 

of curvature and in the central vein of the tissues of the 

collenchyma, Parenchyma, Sclerenchyma and elliptical 

vascular beds. The petiole anatomical structure is similar 

to the ellipsoidal cross section of the leaflet vein. Also, 

there was no significant difference between male and 

female pedigrees in terms of leaf and petiole anatomical 

traits. 

Keywords: Leaflet, Petiole, Wild pistachio, Parenchyma, 

Golestan 
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Allelopathy is one of the most important interactions 

among plants in the natural ecosystems and agricultural 

fields. Weeds could reduce crops yield in farms due to 

competition as well as their allelopathic effects. Redroot 

pigweed is one of the most common weeds in the world-

wide with well-known allelopathic effects. In order to 

evaluation of physiological aspects of redroot pigweed 

allelopathic effects on cucumber, an experiment was 

conducted as factorial based on completely randomized 

design with three replications. Cucumber plants were 

cultivated hydroponically at greenhouse conditions on a 

solid substrate (perlite) and treated with 0 and 0.25% of 

the redroot pigweed leachate. Redroot pigweed's leachate 

caused 1) increasing in stomata opening probably by 

interference of some allelopathic compounds such as 

ferulic acid with the plant hormonal system, 2) increasing 

in photosynthetic pigments contents, especially in 

carotenoids content that is involved in the xanthophyll 

cycle, 3) reduction in relative water content due to higher 

stomata opening and reduction in water uptake, 4) 

decreasing in total soluble protein content possibly by 

reduction in either biosynthesis or half-life, 5) induction of 

oxidative stress followed by increases in the antioxidant 

enzymes activity including catalase and peroxidase, and 

consequently reduced plants growth and biomass 

production in treated plants. Therefore, allelopathic effects 

of redroot pigweed, which finally reduce treated plants 

growth and ultimately lead to plant death happen because 

of the negative effects of the allelochemicals on various 

physiological aspects of the receiver plants. 

Keywords: Allelopathy, Growth, Physiological 

parameters, Redroot pigweed, Cucumber 
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Allelopathy is one of the most important interactions 

among plants. Weeds extracts have an allelopathic 

potential thus lead cause decline in growth and 

development of other plants. Redroot pigweed is one of 

the most common weeds in the world-wide and obtained 

extracts from it, have the allelopathic effects as well. In 

order to evaluation of growth aspects of redroot pigweed 

allelopathic effects on the lettuce seedlings, an experiment 

was conducted as factorial based on completely 

randomized design with three replications. Lettuce seeds 

were sowed on Petri containing sterile filter paper at 

greenhouse conditions and treated with amaranth different 

concentration leachate including 0, 0.025, 0.05, 0.075, and 

0.1%. Germination decline, decreasing in shoot length, 

increasing seminal root and seedlings length, decreasing 

shoot to root length ratio were the effects of redroot 

pigweed leachate on growth and development of lettuce 

seedlings which were observed in the treated plants. 

Physiological effects of redroot pigweed on lettuce 

seedlings were including alteration on the function of the 

enzymatic antioxidant system (catalase and peroxidase) 

and non-enzymatic antioxidant system (phenols and 

flavonoids) and amounts of total protein as well. It is 

worth noting that with increasing leachate concentration, 

the mentioned effects were accelerated. Considering that 

lettuce due to the unique characteristics is a model plant in 

the allelopathic researches, the study of more 

physiological as well as molecular aspects of amaranth 

allelopathy is suggested. 

Keywords: Allelopathy, Redroot pigweed, Growth 

parameters, Antioxidant system, Lettuce seedling 
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This study was conducted to study the allelopathic 

potential of barley (Hordeum vulgare) compounds on 

Chenopodium album germination and enzyme changes. 

Allelopathic extracts were one phenolic and three alkaloids 

compounds (strychnine, atropine, and quinine). The 

experiment was arranged in a randomized complete blocks 

design with three replications. Results indicated that the 

alkaloids atropine and strychnine had the highest negative 

impact on germination percentage, germination rate, 

seeding fresh weight, activities of catalase, peroxidase, and 

alpha-amylase enzymes. Also, these treatments caused to 

increase cell membraneôs damage and malondialdehyde 

(MDA) concentration in the tissue of the treated plant. The 

highest concentration of MDA of Chenopodium album 

belonged to strychnine treatment with 0.076 nmol/g 

weight of seedling. The highest activity of catalase, 

peroxidase (6.3 and 17.1 mg observed in 60 seconds, 

respectively) and alpha-amylase (9 nmol of seeds per 

minute) was observed in quinine text to control treatment, 

suggesting the low impact of this alkaloid in the treated 

plant, compared to the others. Generally, allelopathic 

extracts of barley including phenolic, strychnine and 

atropine compounds had higher negative effects on seed 

germination and enzymes activities of Chenopodium 

album seedling.  

Keywords: Allelopathy, Alkaloids, Phenol, Alpha-

amylase, Malondialdehyde 
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Linum usitatissimum L. is an annual herb that is cultivated 

in the area of East and West Azarbaijan in the local name 

of locust. Due to the increasing amount of salinity in 

Azerbaijani lands, in order to study the effect of salinity on 

germination of two varieties, brown and golden yellow 

flax, a factorial experiment designed with three 

replications. The seeds first Disinfected with sodium 

hypochlorite 10% for 5 minutes and so washed with 

distilled water. Then seeds placed in sterilized petri dishes. 

Salinity treatments were performed at 4 levels of zero 

(control), 50, 100 and 200 mM of NaCl by adding 3 

milliliters of saline solutions to each petri. Petri dishes 

placed in the germinator at 25 ± 2 
°
C and in relative 

humidity of 30%. The number of germinated seeds studied 

on the seventh day. The results showed that salt 

concentration affect the different varieties of flax in 
different manner, so that in yellow flax with increasing 

salinity, germination percentage decreased significantly, 

but brown seeds germination was less affected by salinity. 

According to the obtained results, it is possible to use flax 

varieties with brown seed color for salting in lands up to 

200 mM of sodium chloride. 
Keywords: Yellow flax, Brown flax, Salinity, 

Germination 
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Ferula gummosa is a monocarpic plant, part of the celery 

family Apiaceae, which is native to Iran. Due to its resin 

content, endogenous gum, and volatile oil, Ferula is being 

used in traditional medicine as well as cooking. 

Lengthening droughts in the natural habitat associated with 

climate changes, together with overharvesting by 

indigenous people have subjected Ferula to extinction. 

Recruitment of this species to its natural habitat relies on 

seed germination. With this respect, in this study, we 

examined how drought affects the germination of F. 

gummosa seeds. With this respect, seeds were initially 

surface-sterilized by submerging in water for 48 h 

followed by ethanol and sodium hypochlorite. After 

rinsing with distilled water, seeds were placed in Petri 

dishes covered with wet filter paper and kept for 90 days 

in cold and dark conditions. The drought was imposed by 

applying 0%, 5%, 10% and 15% concentrations of 

polyethylene glycol 6000 #PEG). Experiments were 

designed in a completely randomized form and performed 

with three replicates for each treatment, with 25 seeds per 

plate. Rate and percentage of seed germination declined 

with increasing PEG concentrations. Notably, there was no 

seed germination observed among seeds treated with 15% 

PEG. The mass of seedlings (both fresh and dry weight) 

declined as PEG concentration rose. Protein content was 

initially elevated in 5% PEG but declined thereafter. As a 

consequence, the maximal level for total protein was 

detected as 2.65 ɛg / g FW which was recorded for 5% 

PEG treatment. The activity of antioxidant enzyme 

catalase increased in parallel to PEG concentration while 

other antioxidant enzymes presented a progressive 

decrease in their activity as PEG concentration rose. In 

case of the activity of polyphenol oxidase (PPO) and 

ascorbate peroxidase (APX), no significant difference was 

detected upon application of increasing PEG 

concentrations. These results indicate that the seed 

germination of Ferula is sensitive to drought. Thus drought 

not only affects intact plants but also prevents their 

recruitment by inhibition of the germination of dispersed 

seeds. 

Keywords: Drought stress, Ferula gummosa, Medicinal 

plant, Seed germination 
 

 

 

 














































































































































































































