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ABSTRACT: Drought stress in the most stages of crops growth in arid and semiarid regions causes growth 
restriction and failure to achieve optimal performance. In order to evaluate effect of irrigation-cutback which 
was achieved because of lack of water in the study area and spraying the cytokinin hormone (CK) at 
different stages of crop growth on yield and components of Hamoon wheat variety, an experiment was 
conducted, with using of split plot design in randomized complete block with four replications, in the crop 
season 2013-2014.  In this study, irrigation-cutback is done in two levels, irrigation in heading stage (Z59) 
to harvesting and irrigation-cutback at the flowering stage (Z69) to harvesting. The results showed effect 
of irrigation-cutback treatments on plant height, peduncle height, seed yield and seed weight was 
significant at the 5% level. Effect of spraying (CK), and full irrigation on grain yield and grain weight was 
significant. Irrigation-cutback at each stage was impressive, and full irrigation in all growth stages of wheat 
and spraying CK, simultaneously and without interrupting any of the two, increases grain yield significantly 
and grain weight in wheat in comparison other treatments. Therefore, the use of full irrigation at different 
growth stages of wheat and spraying CK, in later stages of the growth of HAMOON wheat to produce more 
in Sistan region is good advice, if water is provided for farmers with timely or with low latency water is 
provided for agricultural fields, therefore acceptable performance with spraying CK is seen in their field. 
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INTRODUCTION 
 

 Drought stress is the most important factor limiting growth and crop yield which 40 to 60 percent of the world's 
agricultural land is effected (Reynolds, 2000). Intensifying drought stress, water in tissues and plant cells gradually 
lost, and in tissues and cell normal metabolism, problems arise, and thus, performance is reduced drastically 
(Moayedi , 2009). The most sensitive developmental stage of wheat plant to drought stress is the flowering stage 
(Johnson and Fowler, 1992). Cytokinin (CK) is an important factor in the regulation of cell division and storage of 
photosynthesis materials. This hormone in external use for rice plant in the stage of cell division, has the largest 
positive effect on yield formation (Xue , 2006), and in wheat in pollination increases grain yield (Saedi , 2006). 
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MATERIALS AND METHODS 
 

 This experiment was carried out in the research station of Zahak, located in the North of the Zahak city, and at 
a distance of 30 km south of the city of Zabol  at the eastern of Iran, with latitude 61.41 and a height of 483 meters 
above sea level, according to the Amberze classification has hot and dry climate, average annual rainfall is about 50 
mm  and maximum temperature 48.2 ° C and a minimum -7 ° C). The experiment was laid out on split plot in 
randomized complete block design with four replications. land layout  was fallow in the previous year. In order to 
determine the physical and chemical properties of soil before crop operations, and preparation, sampling was done 
randomly from 0 to 30 cm depth of soil, and was sent the Laboratory of Soil and Water of Research Center for 
Agriculture and Natural Resources of Sistan (Zabol), based on the results of soil analysis, we determined the 
nutritional requirements of the field. Land under investigation was considered loamy sand, with an area of about 500 
square meters, consisting of experimental plots levels, and the distances between plots and repetitive to include 
lines, destroying the effect of a marginal, and ensure no spray solution on adjacent plots. 
 After leveling, and implementing the planting plan, growing linearly with the work of plot (Winter Staiger plotman), 
cultivation by using plot man device, special work to culture for research experiments which is entered with a program 
of planting, including lines, distances, length and seed amount specified (which the test cultivation with 6 line, a 
distance of 20 cm of each other, cultivation length 4 m), planting depth is set on the device 5 cm, and the amount of 
seed required based on thousand grain weight, density of 450 plants per square meter and plot area was calculated 
and conducted. The treatments in this study, including the main treatment which the drought stress in two levels and 
based on timing and growth stages of wheat based on wheat growth stages is classified by Zadoks (1974) and is 
took place at terminal growth two stages which are heading (Z59) and flowering (Z69) stages. Irrigation in control 
treatment, without water cutback, and was performed in all growth stages of irrigation. Spraying is carried out with 
CK on the plots applied for spraying for a solution of CK on wheat crops, and accurately on all 6 lines have been 
planted, and by using charge pump device for spraying, with a standard nozzle which acts with the spray solution in 
a certain angle and a certain range. Such that , in each round , the practice of spraying is done, until the solution is 
washed thoroughly in all plant tissues , and a hundred percent sure of the spray solution has been obtained in all 
plant tissues , which again for sure the impact of aerial spraying solution to all parts of the wheat , the spraying 
solution for three consecutive days is done in the sky in ending hours of the day at sunset in the sky, at the end of 
the day to insure that the solution is fully spread on the plant and create more durability of CK on the plant. At each 
stage by spraying the hormone were used with concentration of 100 micro molar CK based on the report of Yang  
(2003) and Saedi   (2006 ). It is noteworthy that, all stages of our research farm wheat irrigation, from beginning to 
end, based on the classification developmental stages of Zadoks (1974) was performed, except the plots considered 
for stress. All statistical calculations and data obtained with SAS and MSTAT-C statistical software mean values 
were compared by Duncan test at 5% probability level. 
 

RESULTS AND DISCUSSION 
 

 The effect of irrigation-cutback on the Hamoon wheat vareity height and peduncle length was significant at the 
5%, and on seed yield and seed weight at 1% probability level (Table 1). The highest plant height  was obtained with 
the amount of 96.55 cm in full irrigation with spraying CK in the heading growth stage (Z59).plant  Height  was not 
significant at difference of irrigation in water discontinuation treatment in heading (Z59) and flowering (Z69). The 
maximum length of the peduncle was obtained in the fully irrigation which we did not have water discontinuation, with 
rate of 21.17 cm, which was significantly different from other treatments (Table 2). The most yield of grain obtained 
in full irrigation treatment and spraying at heading stage (Z59), and the rate of 5161 kg per hectare, and the lowest 
in the water discontinuation treatment in heading stage (Table 2). Also, the lowest grain yield  was obtained in water 
discontinuation treatment at heading (Z59). The highest seed weight was related to the full irrigation treatment at the 
heading stage (Z59) which also has been spraying CK, and minimum in  stress of  heading stage (Z59) and spraying 
CK(Table 2). Same this results  results, reported by Saedi  (2006), it is found that spraying at the heading stage (Z59) 
in wheat, because the seeds are in the process of cell division, the CK role is more prominent at this stage, which 
cell division is done, a high concentration of CK in the plant increases wheat grain significantly (Saedi , 2006). Based 
on field notes that were done, spray with CK, the growing period of our plant slightly is delayed compared to the other 
treatments, that is, dates of developmental stages in spraying plots with spraying plots was a little later. For example, 
from the heading stage to the next step in treatments sprayed to treatments not sprayed, there was a difference of 2 
to 5 days, the course, these dates on treatments with stress with treatments which have a complete irrigation were 
slightly more and even up to 7 days, Indicating that delay aging and prolong the growth period, which is seen in the 
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reports of Xie  (2004) and Saedi  (2006). Presumably, the hormone CK by increasing the photosynthetic rate of the 
flag leaf cause increasing grain yield (Saeidi . 2006). CK, by delaying in growing and aging process, or in other words, 
increasing the plant growing period leads to delay precocity, and with the delay on reservoir tissue, and increasing 
photosynthetic capacity will be factor of weight increasing and grain yield (Xie , 2004). However, the use of CK in 
various stages of testing, and in terms of water discontinuation, had no significant effect on biomass, but in full 
irrigation, and in both the heading (Z59) and flowering (Z69) stages, increasing of biomass which can be said that 
the delay and delay in precocity and aging will be factor of the increase in biomass (because of photosynthesis rate 
and active duration of this period), which agrees reports Wingler (1998). The results of simple correlation indicated 
that Seed yield, seed weight, plant height, number of tillers, peduncle length relationship was positive and significant 
at the 1% level. The results reported Saidi  (1385) also indicate a significant and positive impact on the number of 
characters related to grain yield and yield components as well as morphological and physiological traits, which are 
approved by other researchers (Yang . 2003   , Eradatmand-Asli  and Dua, 2000). 
 

Table  1. Analysis Of Variance seed yield and morphological traits Spraying Cytokinin hormone on Hamoon Wheat Variety 
 Mean- Square 

 
Plant 
Height 
 

 
Peduncle 
length  
 

 
Number 
of 
tillers 

 
 Seed yield 
 

 
Seed 1000 
Weight 

Degree  fo  
Freedom 

Sources  
Changes 

29.699 6.103 0.064 250.580 0.660 2 noitpcilpfR 
       
274.376 ** 17.901*   0.279 n.s 38334.901** 348.739** 2 Water stress 
 
17.996 

 
1.706 

 
0.079 

 
459.92 

 
2.607 

 
4 

 
  Error A 
 

n.s 2.590 n.s 0.391 n.s 0.029 **3701.706 **164.221 2 Cytokinin 
 
n.s 2.699 

 
n.s 0.106 

 
n.s 0.321 

 
**5519.480 

 
**42.701 

 
4 

 
Water stress× Cytokinin  

12.691 1.461 0.329 395.486 4.215 8 Error B 

 
n.s , *and  ** : indicated no significant, significant at 5% and no significant at 1% respectively. 

 
Table 2. Comparisons of Mean seed yield and morphological traits Spraying Cytokinin hormone 

on Hamoon Wheat Variety 
 

Plant 
Height(cm) 
 

Peduncle 
length (cm) 
 

Number 
of 
tillers 

 Seed yield 
(Kg/ha) 

Seed 1000 
Weight(gr) 

Treatment 

86.91 b 17.01 b 2.91 a 3376 b 33.99 b Heading 
b   89.04 17.98 b 2.76 a 3581 b 34.97 b Flowering 
a  96.41 a 19.02 2.401 a 4442 a 42.97 a Full irrigation 
99.21a 18.91 a 2.476 a 4658 a 43.96 a Full irrigation× Cytokinin 

 
each Column   are not Significantly Different at the 5% leveloawt emoomaa  ht nba mwoa oannaem 

 
 Seed yield, TKW, plant height, number of tillers, peduncle length relationship was positive and significant at the 
1% level (table 3.). The results reported Saidi  (1385) also indicate a significant and positive impact on the number 
of characters related to grain yield and yield components as well as morphological and physiological traits, which are 
approved by other researchers (Yang .,2003 ,Eradatmand-Asli  and Dua.,2000). 
 

Table 3. Correlation coefficients between seed yield and morphological traits Spraying Cytokinin hormone on 
Hamoon Wheat Varie 

 Seed yield 
(Kg/ha) 

Seed 1000 
Weight(gr) 

Plant Height Number of Tillering Pedunkel 
length 

Yield 1     
1000 weight 0/954 ** 1    
Plant Height 0/739** 0/724** 1   
Number of Tillers 0/880** 0/735** 0/693** 1  
Peduncle length 0/870** 0/921** 0/534** 0/571** 1 
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CONCLUTION 
 

 Based on the findings, information and analysis of this experiment, the Cytokinin hormone (CK) has a direct 
impact on the growth process and wheat growing period will be longer, because of that, or so as premature aging is 
delayed, and long-term growth period is created for the plants. Of course, the mentioned hormone in without stress 
condition, is effective for increasing yield and biomass in Hamoon wheat variety. Spraying CK on plants and 
increasing concentration  on Hamoon wheat, which could result in reducing damage induced to the wheat because 
of drought stress, such as premature or eliminate secondary tillers or not fertilizing them in wheat, finally , if 
appropriate, If, at the right time, the water does not provide for plant, and there was no water for irrigation in the 
region for plant, can be used spraying hormone CK to avoid the rapid growth resulting from drought stress, and 
longer growing period for vegetative and reproductive stages is forced. After having the water at the next 
opportunities, with a little more relaxation because of not damaging wheat farm too much, water is provided for wheat 
faster, and the plant be removed from the stress, and irrigation be done. Finally, CK to help cell division in increase 
wheat grain weight, and so-called being bigger Hamoon wheat,, increasing biomass and dry matter and more yield 
of wheat under full irrigation, and the starting steps of heading, can be effective. 
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