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Abstract: To study leaf proline amount in presence of two fertilizers containing amino acids in drought stress
on three bread wheat cultivars, a research was conducted in Ardabil IAU Research Center in 2012. To achieve
this, factorial experimental design based on completely randomized block design was used. Factor A in six
conditions (normal, aminol forte and fosnutren, drought, drought + aminol forte, drought + fosnutren) and
factor B included three wheat genotypes (Kuhdasht, Cross Sabalan and Chmran). Results showed that there
is a significant difference between The solutions on leave proline at 1 percent. Also, there was a significant
difference between genotypes on leaf proline at 1percent. Results of mean of Data comparison on studied
genotypes indicated that Chamran genotype with a mean of 3.42 had the highest amount of proline and
Kuhdasht genotype with a mean of 2.23 had the lowest amount of proline. Also, results on data mean
comparison on fertilizer level showed that fosnutren + drought levels with a mean of 3.71 had the highest
amount of leaf proline.
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INTRODUCTION stage [5]. Drought stress is Counted as the main

Drought is among the main limiting factors in plant most crops especially in arid and semi-arid regions.
growth globally and it is the most common environmental Decrease in the amount of photosynthesis due to the
stress. It is proved that water stress and yield is stomatal closure (decrease in plant growth) and
dependent on the plant genotype [1]. Also, Sources of Deficiency in raw material of photosynthesis needed for
water are scarce in Iran that it has direct relation to filling grains and decrease in period of filling the grains
raining. Water stress effect is highly influenced by the are among the main effects of drought on plants. [6]
period, continuity and period of lack of time [2]. Bajji et al. Stress conditions lead to forming superoxide (O ),
(2001) reported an increase in proline density due to the hydrogen peroxide (H O ) and hydroxyl (OH) radicals [7].
lack of water in three durum wheat cultivars [3]. It seems Reactive oxygen species (ROS) activities Are reflected to
that accumulation of free proline is a common  response in Destruction and harmful effects such as fat oxidization,
to stress in embryophytes. Although, other amino acids change in membrane structure, dissolution of its integrity,
are accumulated under effects of drought and salinity change in proteins structure, inactivation of enzymes,
stresses, their changes could not be compared to the discoloration or loss of pigments, attacking water
proline accumulation which reach a high level in a short molecules such as DNA and disorder in protein strands
period after applying stress [4]. Plants tolerate various [8-10]. Plants could resist against stresses by proline,
stresses during their growth. That each stress could leaf polyamine and trehalose accumulation and increase in
various effects on the growth of plant, metabolism and nitrate reductase activity, increase storage of
yield, based on sensitivity level and plant species growth carbohydrates and making proteins [11].

environmental factors in decreasing growth and yield in
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The aim of this study is Determination of leaf proline
Amount’s in presence of two fertilizers containing amino
acids in drought stress on three bread wheat cultivars in
laboratory.

METHODS AND MATERIALS

To study leaf proline amount in presence of two
fertilizers containing amino acids in drought stress on
three bread wheat cultivars, a research was conducted in
Ardabil IAU Research Center in 2012. To achieve this,
factorial experimental design based on completely
randomized block design was used. Factor A in six
conditions (normal, aminol forte and fosnutren, drought,
drought + aminol forte, drought + fosnutren) and factor B
included three wheat genotypes (Kuhdasht, Cross
Sabalan and Chmran). The ratio for combining aminol forte
and fosnutren were 2 ml of each in 500 ml water. To apply
drought treatment polyethylene glycol 6000 was used in
the laboratory condition. Wheat seeds were disinfected
with three percent sodium hypochlorite solution for two
minutes. Subsequently, 10 seeds were cultivated in each
petri dish. Proline was measured in accordance with bates
et al. [12]. Accordingly, 0.5gr of the fresh tissue of the
shoot was grated in 10 ml sulfosalicylic acid for a
homogenous mixture. Using No. 2 Wattman paper, the
mixture was filtrated and 2 ml of ninhydrin reagent and 2
ml of glacial acetic acid was added to 2 ml of the mixture.
The mixture was stirred and left in water bath for an hour.
After placing the tubes in ice water, 4 ml of tolouene was
added to the tubes. Subsequent to stirring the mixture,
two distinct layers were formed after about 20 seconds.
The stained upper layer was placed in spectrophotometer
and its absorption was recorded at 250 nm wavelength.
Using a standard curve which was provided by pure
proline, the proline density was determined.

Data variance analysis and their means comparison
were conducted by SAS software. Means were compared
at 5percent in multi-range Duncan test. To draw the
diagrams, Excel software was used.

RESULTS AND DISCUSSION

Considering the ANOVA (Table 1) on leaf proline
index, it was observed that there is a  significant
difference between solution  and  Analyzed  or  surveyed
genotypes on the leaf proline at 1percent. Also, there was
no significant difference between genotype interaction
and experimental conditions on leaf proline amount.
Results to the data mean comparison (Figure 1) on studied

Table 1: Analysis of variance for proline content in leaves of wheat
genotypes Aminol Forte and Fosnutren

Mean Square
--------------------------------------------

Source of Variations df Proline
Fertilizer levels 5 3.987**

Genotype 2 6.421**

G * F 10 0.134ns

Error 36 0.3018
CV (%) 19.44
* and ** Significantly at p < 0.05 and < 0.01, respectively and ns No
significant difference

Fig. 1: Average proline content of leaves for the different
genotypes studied

Fig. 2: Average leaf proline content of the fertilizer levels

genotypes suggested that Chamran genotype with a mean
of 3.427 had the highest amount of proline and Kuhdasht
genotype with a mean of 2.233 had the lowest amount of
proline. Ahmadi and Siyosemarde. (2003) reported that in
both study stages the sensitive cultivar of Tajan had the
highest and resistive cultivar of Chamran had the lowest
increased in proline density under stress [13]. Hence, the
low density of this amino acid could be used as a tool for
choosing drought-resistive bread wheat cultivars. Results
to data mean comparison on fertilizer level (Figure 2)
indicated that fosnutren + drought levels with a mean of
3.711 had the highest amount of leaf proline and normal
water condition with a mean of 1.955 had the lowest
proline rate. Also, aminol forte + drought and fosnutren +
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drought conditions formed one group and the fosnutren 5. Heidari, M., 2006. Response of plant to
fertilizer with drought formed another group and they environmental   stress.     Arass    Rayaneh   Press.
didn’t show significant difference on the studied traits. In (In Persian).
a study on two sensitive and resistive varieties of durum 6. Reddy, A.R., K.Y. Chaitanya and M. Vivekanandan,
wheat it was observed that increase in soluble 2004. Drought induced resposes of photosynthesis
carbohydrate in drought resistive cultivar was a more and antioxidant metabolism in higher plants. J. Plant
proper index for showing drought resistance potentiality, Physiol., 161: 1189-1202.
comparing to proline, for proline slightly increased under 7. Turkan, I., M. Bor, F. Ozdemir and H. Koca, 2005.
drought stress and its increase was the same in both Differential responses of lipid peroxidation and
sensitive and resistive varieties [14]. However, it was antioxidant in the leaves of drought –sensitive
reported that the proline level in resistive wheat cultivar pVulgaris L. subjected to polyetylen glycol mediated
was higher under drought and salinity stresses, water stress. Plant Science, 168: 223-231.
comparing to the sensitive cultivar [15]. 8. Habibi,   D.M.,     M.A.    Boojar,    A.   Mahmodi,

CONCLUSION enzayme in sunflower subjected to drought stress. 4

Results of this investigation indicated that among the Australia, 26 septamber 1- Octobr, pp: 1-4.
experimented cultivars, Chamran cultivar had the highest 9. Kameli, A. and D.M. Losel, 1993. Carbohydrates and
level of proline and also, fosnutren liquid fertilizer under water status in wheat plants under water stress. New
stress conditions had the highest proline density. Phytol., 125: 609-614. Kao, C.H., 1981. Senescense of
Accordingly, It is recommended that using biologic rice leaves. VI. Comparative study of the metabolic
fertilizers and fertilizers which contain amino acids could changes of senescing turgid and water–stressed
increase the proline density in wheat under drought excised    leaves.     Plant     and    Cell  Physiology,
conditions. 22: 683-685.
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