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Abstract: This study was performed to evaluating the effect of amino acids on leaf chlorophyll content in bread
wheat genotypes under drought stress conditions at germination stage, using 11 wheat genotypes at 6
conditions and three replications. The experiment was done in laboratory condition in a randomized complete
block design in the 2011 year. Results of analysis of variance showed that the effect of Genotypes on
Chlorophyll content was significant at 0.01 percentage level. Mean Comparison of Leaf chlorophyll content for
genotypes showed that Genotypes 2 and 11 with 38.97 and 37.88 had the most value of chlorophyll content and
genotypes 8 and 1 with 22.89 and 25.16 had the highest value of this trait. Also the Mean Comparison of Leaf
chlorophyll content for conditions (Fig 2) showed that condition NO. 4 with 32.3 values had the highest and
condition NO. 3 with 29.4 had the lowest value of this trait. Finally results showed that the genotype 2 was
resistant to stress. So it seems in Genotypes, the resistant genes to drought exist and they can be used in
breeding programs for the drought resistance. Results showed that with increasing Chlorophyll content seed
yield was increased. Also results showed that using Fosnotren Solution in irrigation condition can be useful
for increasing yield and resistance to drought stress. 
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INTRODUCTION Iran [3]. Drought is among the environmental constraints

Wheat (Triticum aestivum L.) is the core commodity [4, 5]. It has been estimated that up to 45% of the world
of the Iranian food and agriculture systems, grown on agricultural lands are subjected to drought [6]. Crop
nearly half of the country's rainfed areas and one-third of tolerance to abiotic stresses, such as drought is complex
the irrigated area. As such, the rain-fed wheat crop covers at the whole plant and cellular levels [7]. Water deficit
nearly 4.5 million hectares, while the irrigated wheat crop leads to the perturbation of all or some of physiological
covers approximately 2.2 million hectares. The average and biochemical processes and consequently reduces
yield for irrigated wheat is approximately 3.0 ton/ha, plant growth and yield [8]. Many authors reported that
compare to 0.95 ton/ha for rain-fed wheat. Most of the water deficit reduces the rate of photosynthesis in plants
rain-fed wheat crop is located in the western provinces of [9]. The mechanism(s) behind such reduction are not well
Kermanshah, Kurdistan and Azerbaijan, with a larger understood. However, stomatal closure is considered as
share of the irrigated wheat crops located in the east [1]. the major cause for decline in photosynthesis when plants
One of the major problems in agriculture is abiotic stress are under water deficit [9]. On the other hand the positive
which prevents plants from realizing their full genetic impact on the various stages of development of bio-
potential and limits food production. In arid and semiarid fertilizers, It reviews the different types of fertilizers to find
regions with Mediterranean climate, wheat crops usually suitable methods for retrofitting to drought stress during
encounter drought during the grain filling period, which germination, It is highly important [10]. Most of the
reduces grain yield, dramatically [2]. Yield is reduced studies conducted by researchers has shown that
mostly when drought stress occurs during the heading or continuous use of chemical fertilizers cause soil erosion
flowering and soft dough stages [3]. Wheat production is and also reduces the quality of the products [7]. Note
subjected to water deficit after anthesis in Ardabil region, that,  in   Ardabil  region, the end season drought stress
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affect  on  yield  and  some   morphological
characteristics,  to   test  the  biological  effect of
fertilizers on the basis of the two amino acids on the
chlorophyll content of different wheat genotypes was
performed.

MATERIALS AND METHODS

To evaluating the effect of amino acids on leaf
chlorophyll content in bread wheat genotypes under
drought stress conditions at germination stage, 11 wheat
genotypes (Table 1) studied at 6 conditions (Table 2) with
three replications.

For this purpose, 20 seeds of each cultivar selected
randomly. and in a factorial experiment based on
completely randomized design with three replicates within
a petri dishes that were cultured in sterile conditions.

Data were analyzed using MSTAT-C for analysis of
variance and Duncan’s multiple range tests was employed
for the mean comparisons. And figures were drawn by
Excel.

Table 1: Genotypes name that used in this study

NO. Name NO. NAme

1 Finkan 7 Saisonez

2 Kohdasht 8 Sardari

3 Cascogine 9 Azar2

4 Bezostaya 10 Zagros

5 Cross Sabalan 11 chamran

6 MV-17

Table 2: Different conditions of this study

Normal Stress (Using PEG 6000)

N Check S Check

NA Normal+Aminolforteh SA Stress+ Aminolforteh

NF Normal+Fosnotren SF Stress+Fosnotren

Table 3: Results of analysis of variance for leaf chlorophyll content

MS

-----------------------------------------------

SOV df Chlorophyll content yield

Condition 5 35.24 46.37ns ns

Error 12 127.49 148.59

Genotype 10 476.18** 598.59**

G×C 50 29.95 37.58 ns ns

Error 120 29.32 49.52

CV (%) - 17.23 19.52

*: Significant at 0.01 percentage level and ns: non-significant

RESULTS AND DISCUSSION

Results of analysis of variance (Table 1) showed that
the effect of Genotypes on Chlorophyll content and yield
was significant at 0.01 percentage level. The effect of
conditions and interaction between genotypes and
conditions were not significant. According to these
results can say that genotypes have shown a variety of
reactions. The genetic richness of the data is examined.

The results of Mean Comparison of Leaf chlorophyll
content for genotypes (Fig 1) showed that Genotypes 2
and 11 with 38.97 and 37.88 had the most value of
chlorophyll content and genotypes 8 and 1 with 22.89 and
25.16 had the highest value of this trait. Results showed
that with increasing Chlorophyll content seed yield was
increased. Khayatnezhad ei al. [12] reported similar
results.

Also the Mean Comparison of Leaf chlorophyll
content for conditions (Fig 2) showed that condition NO.
4 with 32.3 values had the highest and condition NO. 3
with 29.4 had the lowest value of this trait.

Shahriari [11], stated that in the plants under the
drought stress, the green tissues of chlorophyll in leaves
of resistant cultivars are showing the increase. According
to these results, it can be concluded that in the cultivars
8 and 10 which were the most stress tolerant cultivars,
chlorophyll levels were increased and caused to a more
stress tolerance of these cultivars and ultimately to obtain
the most yield of these two cultivars. Sydaq and et al.
[Quoted by 8] stated that due to changing patterns of
drought occurrence during the plant growth, high yield
and the stability of its under the soil water deficit, the best
way is the selection of drought tolerant cultivars.
Khayatnezhad et al., [12] reported that drought stress
condition increased the leaf chlorophyll content in wheat
genotypes. Also mostafa et al., [13] studed the effect of
arginine on growth and yield Dyrkasht studied. Some of
the biological stimuli, such as homiforteh to deal with
environmental stress is released. Shariari and
Khayatnezhd [10], Trial to evaluate the effect of spraying
with Hume Fvrth in two wheat cultivars under drought
conditions the last completed season and some of the
measured traits and stress tolerance index was calculated.
They concluded that both homiforteh stress and tension,
has been increasingly effective performance. In their
study, the indicators showed that homiforteh increased
stress tolerance to drought-tolerant wheat are the last
season. So can say the leaf chlorophyll content  is  very
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Fig. 1: Mean Comparison of Leaf chlorophyll content and 5. Farooq, M., A. Wahid, N. Kobayashi, D. Fujita and
Yield for genotypes S.M.A. Basra, 2009. Plant drought stress: effects,

N: Normal irrigaition, NA:Normal+Aminolforteh, NF: interspecific cross of tomato. Euphytica, 130: 199-
Normal+Fosnotren 206.

S: Stress condition, SA: Stress+ Aminolforteh, SF: 8. Boutraa, T., 2010. Improvement of water use
Stress+Fosnotren efficiency in irrigated agriculture: A review. J.

Fig. 2: Mean Comparison of Leaf chlorophyll content for Agron., 9: 1-8.
conditions 9. Cornic, G., 2000. Drought stress inhibits

important factor in tolerant of drought stress [12], by   affecting   ATP   synthesis.   Trends   Plant   Sci.,
that the genotypes with high leaf chlorophyll content are 5: 187-188.
tolerant to stress conditions. 10. Shahriari,  R.  and   M.  Khayatnezhad,  2011.

Finally results showed that the genotype 2 was Humiforte Application for Production of Wheat
resistant to stress. So it seems in Genotypes, the resistant under End Seasonal   Drought  Stress.  Adv.
genes to drought exist and they can be used in breeding Environ. Biol, 5(1): 141-144.
programs for the drought resistance. Also results showed 11. Shahriari , R., 1999. Of cold tolerance in wheat. M.Sc.
that using Fosnotren Solution in irrigation condition can Thesis Plant Breeding. Islamic Azad University of
be useful for increasing yield and resistance to drought Ardabil.
stress. 12. Khayatnezhad, M., R. Gholamin, S.H. Jamaati-e-
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