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Introduction 

Water deficit is considered to be among the most severe 

environmental stresses and the major constraint on plant 

productivity; losses in crop yield due to water stress probably 

exceed the loss from all other causes combined (Kramer 

1980). This deficit has an evident effect on plant growth that 

depends on both severity and duration of the stress (Araus et 

al. 2002; Bartels & Souer 2004). Tolerance to this abiotic 

stress is a complex phenomenon, comprising a number of 

physio-biochemical processes at both cellular and whole 

organism levels activated at different stages of plant 

development. Drought stress brings about a reduction in 

growth rate, stem elongation, leaf expansion and stomatal 

movements (Hsiao 1973). Furthermore, it causes changes in a 

number of physiological and biochemical processes governing 

plant growth and productivity (Daie 1988). Under field 

conditions plants usually experience several stresses 

simultaneously. The stresses may cause a variety of plant 

responses which can be additive, synergistic or antagonistic. 

Drought can also cause pollen sterility, grain loss, 

accumulation of abscisic acid in spikes of drought-susceptible 

wheat genotypes, and abscisic acid synthesis genes in the 

anthers (Ji et al., 2010). According to the study of Rucker et al 

(1995), drought can reduce leaf area which can consequently 

lessen photosynthesis.Moreover, the number of leaves per 

plant, leaf size, and leaf longevity can be shrunk by water 

stress. Singh et al. (1973) observed that leaf development was 

more susceptible to water stress in wheat. Root is an important 

organ as it has the capability to move in order to find water. 

Also, Wheat is one of the world’s major crops, In 2013, world 

production of wheat was 713 million tons, making it the third 

most-produced cereal after maize (1,016 million tons) and rice 

(745 million tons) (FAO, 2015), The aim of this study was 

evaluation of cytokenin application on yield and yield 

component of wheat under drought condition. 

 

Material and Methods 

This study was conducted to evaluation of wheat 

application on barley yield under drought condition at RCBD 

design with 3 replications. First factor included wheat 

(application of cytokenin and control) and second factor was 

drought stress (control, mild stress, sever stress). At the end of 

experiment some properties were studied such as height, spike 

length, number of seeds per spike, 1000seed weight and yield. 

SAS statistical software was performed for analysis and by 

Duncan's multiple range test used at the level of 5% for mean 

comparisons. 

Result and discussion 

Height: according to result, it was founded that application of 

cytokenin led to 21% increasing height in compare to control, 

also it was determined that drought stress had significant 

effect on height so, mild and sever stress led to 9 and 31% 

reduction of height in compare to control. According to 

researchers, there is a relationship between different 

physiological responses of crops and their resistance functions 

under drought such as high amount of relative water and 

potential water  and integrity of membrane (Sairam et al., 

1990). According to the study of Dencic et al. (2000) wheat is 

paid special attention due to its morphological traits during 

drought stress including leaf (shape, expansion, area, size, 

senescence, pubescence, waxiness, and cuticle tolerance) and 

root (dry weight, density, and length).  

 Spike length: according to result, it was founded that 

application of cytokenin led to 20% increasing spike length in 

compare to control, also it was determined that drought stress 

had significant effect on spike length so, mild and sever stress 

led to 28 and 38% reduction of spike length in compare to 

control. Evidences suggest that drought causes oxidation 

damage from increased production of ROS with deficit 

defense system of antioxidant in plants (Smirnoff, 1993). 
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ABSTRACT 

This study was conducted to evaluation of wheat application on barley yield under 

drought condition at RCBD design with 3 replications. First factor included wheat 

(application of cytokenin and control) and second factor was drought stress (control, mild 

stress, sever stress). At the end of experiment some properties were studied such as 

height, spike length, number of seeds per spike, 1000seed weight and yield. SAS 

statistical software was performed for analysis and by Duncan's multiple range test used 

at the level of 5% for mean comparisons. Totally, results showed that drought stress had 

significant effect on studied traits, so severe stress led to 31, 38, 34, 37 and 60% 

reduction of height, spike length, number of seeds per spike, 1000seed weight and yield 

in compare to control, respectively. Also cytokenine led to 21, 20, 21, 22 and 40% 

increasing of height, spike length, number of seeds per spike, 1000seed weight and yield 

in compare to control, respectively. 
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 Number of seeds per spike: according to result, it was 

founded that application of cytokenin led to 21% increasing 

number of seeds per spike in compare to control, also it was 

determined that drought stress had significant effect on 

number of seeds per spike so, mild and sever stress led to 23 

and 34% reduction of number of seeds per spike in compare to 

control 

 1000seed weight: according to result, it was founded that 

application of cytokenin led to 22% increasing of 1000seed 

weight in compare to control, also it was determined that 

drought stress had significant effect on 1000seed weight so, 

mild and sever stress led to 23 and 37% reduction of 1000seed 

weight in compare to control. Sink strength can be reduced in 

drought stress during early grain filling which results in 

reducing endosperm cell number and metabolic activity (Ho, 

1998 ). 

Yield: according to result, it was founded that application of 

cytokenin led to 40% increasing of yield in compare to 

control, also it was determined that drought stress had 

significant effect on yield so, mild and sever stress led to 39 

and 60% reduction of yield in compare to control. 

Totally, results showed that drought stress had significant 

effect on studied traits, so severe stress led to 31, 38, 34, 37 

and 60% reduction of height, spike length, number of seeds 

per spike, 1000seed weight and yield in compare to control, 

respectively. Also cytokenine led to 21, 20, 21, 22 and 40% 

increasing of height, spike length, number of seeds per spike, 

1000seed weight and yield in compare to control, respectively. 

 

Fig1.effect of cytokenine on height 
 

Fig2. effect of cytokenine on spike length. 

   

 

Fig3. effect of cytokenine on number of seed per spike. 

 

Fig4.effect of cytokenine on 1000seed weight. 

 

 

Fig5. effect of cytokenine on yield. 

 

Fig 6. effect of drought stress on height.
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Fig 7. effect of drought stress on spike length. 

 

Fig 8. effect of drought stress on number of seeds per 

spike. 
 

   Fig 9. effect of drought stress on 1000seed weight. 

 

      Fig 10. effect of drought stress on yield. 
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