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Abstract: Drought stress is one of most important factors limiting crop yield. To study the effect of
drought stress on yield and some of its components in 10 genotypes of bread wheat crop during field
tests in agricultural research stations 88-87 in the field of agriculture and natural resources located in
12 km south of Ardebil Ardabil (Khalkhal Road) run was. The test in two separate randomized
complete block design with two levels of humidity and drought of good flowering and design with
three replications was performed. After flowering drought reduced grain yield and its components were
in the genotypes. Average grain yield under drought stress conditions significantly reduce tissue (0.05
$ P), however, biomass and biomass in the flowering stage in the maturity stage was not significant.
Reduce seed zones and seed weight, yield loss due to drought conditions were. Genotype 11 produced
the highest grain yield in drought conditions (5389 kg/ ha), while in the most desirable conditions,
the highest grain yield (6800.33 kg/ha) from genotype 11. Based on stress susceptibility index,
genotype 4 and genotype 3 lowest and 9 the highest sensitivity to the stress they express. Correlation
analysis of yield with its components showed that the drought conditions, grain yield, harvest index
only significant positive correlation (0.05 $ P) and biomass at flowering stage and grain weight per
spike significant negative relationship While the conditions were optimal damping, the highest
correlation with yield owned grain weight per spike (r = 0.717) and harvest index (r = 0.701) was.
Accordingly, genotypes can be selected to yield more moisture conditions in each of the traits with
the highest correlation coefficients with grain yield did.
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INTRODUCTION

With the scientific name of wheat Triticum aestivum is the world's most important crop. The large
adjustment range and uses a variety of plant and human nutrition in this grain that makes the most important
cereal in the world, especially developing countries, be considered and approximately 20% of food resources
to the people of the world Mollasadeghi et al., (2011). Stress caused by drought and the most important and
most common environmental stress that agricultural production in the world has faced with limitations.
Agricultural drought in a situation refers to the amount and distribution of rainfall during the growing season
is small enough that reduces crop yield Siani and Aspinall, (1981). On the other hand, Kramer, (1983) drought
as the lack or shortage of descending and lack of moisture in the working environment, you define the root
cause is damage to the product. In his opinion the amount of damages the function of plant type, plant
capacity, water holding capacity, soil and climatic conditions affecting the rate of evapotranspiration is.

In places like Iran that low rainfall and its distribution varies from year to year is predicted rainfall amount
and distribution is difficult. Under such conditions the yield frequency fluctuations in consecutive years shows
Mollasadeghi et al., (2001). Drought in Iran as the most important factor limiting crop production is
considered. Much of the land under wheat cultivation in arid and semiarid regions has been. In these areas,
due to shortage of water resources and thus tension to plant wheat yield greatly reduced. Understanding the
effect of drought stress and temperature regimes on yield, effective step in the development of cultivars with
high yield and is stable Garsia del Moral, et al., (2003). Grain yield components differently, depending on the
stage of plant phenology, which is faced with drought, are affected Johnson and Kanemasu, (1982). Wheat
yield in function of the spike in unit area, grain number per spike and seed weight is (Pyrvznya et al., 1377;
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Feiz Abadi Zare and Ghodsi. 1381). 
Johnston and Fowler, (1992) believed that the most sensitive developmental stages of wheat to drought

flowering stage (pollen) is. Flowering plants during this period of drought stress, placing at risk is reduced,
drought stress later in development led to accelerated aging and reduce the grain filling period is (Imam and
Highborn. 1373; Duysen and Freeman, 1974). Water Shortage in the process before and after flowering may
reduce the yield by reducing spike and fertility is spikelets lead Giunta et al., (1993). In addition, drought
stress from flowering to seed stage deal, especially if high temperature is supplied, accelerate leaf senescence
and grain filling period reduced and therefore reduce grain weight (Imam and Highborn, 1373 ;Royo et al.,
2000).

Gionta et al (1993) and Zhong-Hu and Rajam, (1994) in different drought stress treatments found that the
spike and spike m the greatest sensitivity to drought stress have. While, the relative grain weight due to
transfer this material is stored before the flowering of sensitivity is much enjoyed. Water shortages after
flowering (pollen Sprinkler) probably through the reproductive process of grain damage could seed number per
spike decrease (Evans and Dunstone, 1970; Wardlaw, 1971). Drought stress, even for a short time during
opening florets, the florets may reduces fertile to substantially reduce. Drought on grain filling stage, heading
to the fertile spike due to reduced grain number per spike is reduced product (Imam, 1383; Strling and Nass,
1981). Grain weight with grain filling rate and duration is associated. Drought stress during grain filling usually
reduces grain weight (Imam and Highborn, 1373; Davidson and Brich, 1978), this probably due to reduced
material loss also raised about the process of photosynthesis is the closure of stomata is linked Morgan, (1997). 

To select genotypes based on yield, different indicators have been suggested. In recent years, increasing
the yield potential of new varieties of wheat mainly through increased harvest index has been made (Araus
et al., 2002; Richards et al., 2001; Austin, et al., (1980) believes that through the selection and harvest index,
grain yield is set up to 20 percent. He has stated that the cereal grain harvest index a rise to about 60 percent.
Fisher and Maurer, (1978) stress susceptibility index offered. This indicator is a measure that cans varieties
for selection of resistance and susceptibility to stress used (Bruchner and Fohbery, 1987; Farshadfar et al.,
1995). Much less than the index shows little change in performance of a genotype and stress conditions are
favorable conditions are. Rashidi et al., (1377) the correlation coefficient analysis showed that fertile tillers and
seed weight are important components of grain yield is, fertile tillers and plant height, straw yield components
and also the performance grain and straw yield, harvest index components are be. So, to increase any of these
traits are dependent on set of traits associated with effective and amid them. 

This study reviews the effect of drought stress after flowering stage week on yield and some yield
components of some bread wheat genotypes and determines which traits to achieve more yield in drought
conditions after week scored involved, has been done. 

MATERIALS AND METHODS

88-87 tested in field crops and natural resources, agricultural research station located 12 km south of
Ardabil, Ardabil (Khalkhal Road) was carried out. For these study 10 genotypes of wheat (Table 1) Research
Center of Agriculture and Natural Resources of Ardabil province has been prepared and evaluated. Genotypes
in two separate trials in a randomized complete block design with three replications, and planting were
evaluated. Experiment where the semi-arid climate and cold temperatures often below zero in winter and 1350
m altitude, latitude and longitude respectively is 48.20 and 38.15. Each genotype in a plot to scale 1.2 × 6
m were planted with 30 cm as the removal was considered marginal. Seed rates for consumer culture based
on 450 seeds per square meter and with regard to grain weight was determined for each genotype. Irrigation
as a bed was irrigated five stages and three stages for normal watering conditions for stress was considered.
Treatments under drought stress after flowering did not perform double-irrigation. Traits based on the average
10 plots or plant included: biomass at flowering stage, biomass at maturity, grain weight per spike, and grain
weight and harvest index of the ratio of grain weight to total dry weight was calculated. Stress sensitivity index
to calculate the following formula was used (Fisher and Maurer, 1978).

Top YPi relations in terms of yield stress of each genotype; YSi yield in stress conditions; YS average
performance in terms of stress and YP genotypes in terms of average performance is no stress. Analysis of
variance of each test separately by SPSS-18 software and mean comparison was performed using a Duncan
test was performed. Correlation coefficients of grain yield with other traits and without drought stress
conditions were Appointment. Biplot diagram by Minitab-15 software and Snagit-8 were plotted. 
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RESULTS AND DISCUSSION

After flowering drought reduced grain yield and its components were in all genotypes (Table 2). Average
of all traits in drought conditions decreased, although reduced biomass at maturity stage was not significant. 

Between genotypes only traits grain yield, biomass at flowering stage - Submit and harvest index were
significant differences (Table 2). Genotypes 1 and 8 the highest grain weight per spike and number six with
genotype (0.737) the lowest grain weight per spike were having the desired state (Table 2). Stress conditions
after flowering, genotype 1 and genotype 3 and 7, respectively, the highest and lowest seed weight per spike
had. The difference between genotypes in terms of grain weight per ear in both favorable and stress conditions
after flowering was significant. Stress causes stage pollen grains being sterile pollen (2) and abnormal current
photosynthesis and the transfer material to the storage of grain is (22, 28 and 29) that can cause the weight
loss is grain genotypes.

Table 1: the names of genotypes evaluated in this experiment
Number Name / Parentage
1 Local Check
2 Local Check
3 Gascogene// Rsh*2/ 10120/3/ Alvd// Aldan/Las58
4 (Alvd// Aldan/ Las)* 2/3/ Gaspard
5 Mhdv/ Soissons/4 / Bb/7C* 2/ Y50 E/ Kal*3
6 F4141- W-1- / PASTOR// PYN/ BAU
7 ID800994. W/ VEE/3/ URES/JUN// KAUZ/ 4BUL 5052.1
8 Basswood/ Mv17
9 Bhr* 5/Aga//Sni/3 /Trk13/4/Gaspard
10 Gds/4/ Anza/3 Pi/ Nar// Hys/5/ Vee/ Nac/6/ Gascogne

Grain weight, one important component of grain yield is depending on duration and level of stress
occurred differently affected are (30). In this study the difference between genotypes in terms of seed weight
only in a state of tension after flowering was significant (Table 2). Genotype 3 Maximum grain weight (41.69
g) under optimal conditions won, while No. 4 genotype lowest seed weight (32.03 g) had. Genotype 1 in stress
conditions most grain weight (34.44 g) had the lowest grain weight was assigned to genotype 3 (25.85 g)
(Table 2). Drought stress after flowering, which causes grain weight decreased in genotypes that this could
possibly be due to the short grain filling period and larger temperature during the growing period is the final
days. Since the conditions of heat plant transpiration increases, the chance encounter with the plant is more
droughts, in this case reduced the growth period and is smaller grains (31). Rio at al (13) also found that
drought stress from flowering to maturity stage, especially if accompanied with high temperature, the grain
filling period in Triticale (X. triticosecal) and thus reduce weight, reduce grain. 

The difference between genotypes in terms of grain yield in favorable conditions and stress after flowering
was significant (Table 2). Genotypes 8 and 10 (6800.33 kg/ha) followed by two genotypes 1 and 5 the highest
yield was produced under optimum conditions (Table 2), while genotype 6 had the lowest yield (4100 kg per
hectare). Stress conditions, the highest yield to genotype 8 (5389 kg/ha) and genotype 3 was the lowest grain
yield (3722.33 kg/ha) was having. Effect of drought on grain yield in all genotypes was significant. Because
of this negative impact of stress on yield components, especially spike (18 and 32) and seed weight was (19).
Effect of genotype on grain harvest index and stress both conditions after flowering were significant (Table
2).

Genotype No. 5 highest harvest index was in good condition (32.62 percent), although the genotype
number 10 in terms of harvest index was not significantly different (32.13 percent) (Table 2). Optimum
moisture conditions, grain harvest index in genotype 6 had the lowest (18.02 percent). In case No. 7 the
highest drought genotype grain harvest  index was allocated to (26.27 percent) (Table 2). In the same study
also stress particularly after wheat flowering stage significantly reduced harvest index had followed (8, 33 and
34) that conforms to the results of this study. Between genotypes in terms of stress sensitivity index, there
were significant differences (Table 2). Greatest sensitivity to stress belong to genotypes 3 and 9 respectively
which was (1.45 and 1.34), while the lowest genotype 6 (-1.34) than had the lowest sensitivity to stress. The
small amount of stress susceptibility index could distinguish all genotypes for drought tolerance to be applied
(25 and 26). It seems that the index numbers are greater sensitivity to stress, they may yield potential is not
necessarily low, but this suggests that the stress state of a greater percentage of their yield potential will lose
(25). In the present study that the genotype index had greater sensitivity to stress in addition to the desired
state has high yield potential under drought stress conditions were too severe Aqt yield showed. 

1139



Aust. J. Basic & Appl. Sci., 5(6): 1137-1142, 2011

By studying the correlation between grain yield and some of its components were identified that yield the
desired mode with just grain weight per spike and harvest index and a significant positive correlation (0.05
$ P) found (Table 3). Correlation with grain yield per spike grain weight (0.717) and harvest index (0.701)
had the highest value. Piroznia et al in path analysis for grain yield and its components showed that biological
yield, grain number per spike, harvest index and seed weight in grain yield completely Influenced (7). 

In this study the correlation between grain weight and grain yield in both optimum and stress moisture
conditions after flowering was significant and positive. In case of drought stress, grain yield, harvest index only
significant positive correlation (0.05 $ P) and biomass at flowering stage and grain weight per spike had a
significant negative relationship and (Table 3). In considering the entire set of data analysis can be concluded
that despite the favorable conditions of moisture before flowering, a drought seed of flowering until significant
effect on yield and yield loss is caused. So in areas where the risk of drought at the end of the growing season
there is drought resistant varieties to the region and compatible with high yield potential of drought stress are
little Sensitivity, is recommended. 

Table 2: Average grain yield, biomass at maturity, and biomass at flowering stage stress susceptibility index in  different genotypes in
favorable conditions and drought

Genotypes Grain yield (Kg/ha) biomass at maturity biomass at flowering stage SSI
----------------------------------------- ----------------------------------- -----------------------------------
Normal Stress Normal Stress Normal Stress

1 6422.33 ab 4537.33 ab 2.32 2.48 1.083 ab 1.483 ab 1.05 ab
2 6016.67 ab 4037 ab 2.24 2.26 1.727 ab 1.69 a 1.22 ab
3 6205.67 ab 3722.33 b 2.15 2.47 1.867 a 1.64 ab 1.45 a
4 5861.33 ab 4592.67 ab 2.2 1.82 1.607 ab 1.49 ab 0.647 ab
5 6233 ab 4301 ab 1.98 2.27 1.167 b 1.54 ab 1.1 ab
6 4100 b 4240.33 ab 2.18 2.05 1.873 a 1.66 a 0 b
7 5911.33 ab 5176 ab 2.26 1.98 1.65 ab 1.49 ab 0.473 ab
8 6800.33 a 5389 a 2.33 2.19 1.6 ab 1.68 a 0.76 ab
9 6016.67 ab 3824 ab 2.04 2.47 1.7 ab 1.70 a 1.34 a
10 6455.67 a 5000.33 ab 2.04 2.09 1.53 ab 1.43 b 0.747 ab
Mean 6002.30 4482 2.174 2.209 1.652 1.580

Table 2: Continue
Genotypes grain weight per spike 1000 grain weight Harvest index

------------------------------------- --------------------------------------- -------------------------------------------------------
Normal Stress Normal Stress Normal Stress

1 1.067 0.94 41.54 34.44 a 27.75 ab 18.54 ab
2 1.003 0.77 37.03 32.43 ab 27.38 ab 17.91 ab
3 0.91 1.06 41.70 25.85 b 28.93 ab 15.75 b
4 0.917 0.7 32.03 31.59 ab 27.38 ab 20.65 ab
5 1.043 0.85 37.03 31.28 ab 32.62 a 20.28 ab
6 0.737 0.67 34.86 31.75 ab 18.02 b 20.65 ab
7 0.96 0.66 41.23 27.40 ab 26.55 ab 26.27 a
8 1.043 0.78 37.93 29.90 ab 29.12 ab 25.13 ab
9 0.777 0.93 34.79 31.67 ab 29.50 ab 17.41 ab
10 0.86 0.78 40.11 30.38 ab 32.13 a 23.40 ab
Mean 0.911 0.813 38.12 30.67 27.94 21.08
Differences between averages of each column which have common characters are not significant at probability level of 5%.

Table 3: Correlation coefficients between grain yield and its components in ten promising wheat genotypes in both optimum and drought 
conditions

biomass at maturity biomass at flowering stage grain weight per spike 1000 grain weight Harvest index
Grain yield
Normal irrigation 0.347 -0.392 0.717* 0.334 0.701*
Drought stress -0.302 -0.412 -0.149 0.068 0.690*
* and Significantly at p < 0.05, respectively
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