
UC Davis
The Proceedings of the International Plant Nutrition Colloquium 
XVI

Title
Effect of potasium, Zinc and Copper on vegative growth of two wheat cultivars under water 
stress

Permalink
https://escholarship.org/uc/item/3mg3j7m7

Authors
Moussavinik, Mohsen
Mobasser, Hamid

Publication Date
2009-07-30
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3mg3j7m7
https://escholarship.org
http://www.cdlib.org/


Introduction 

 

Wheat is a plant which is grown all over the world and in most kinds of soils. It needs different 

elements such as K, Cu, Zn, Fe, and Mn. The deficiency of these elements in soil not only causes 

a decrease of yield, but also causes a decrease of intake by human and domestic animals through 

a decrease of concentration of the above elements in food stuffs. This, in turn, causes different 

diseases, hence endangering the health of society (Welch et al., 1991). Application of fertilizer 

increases water use efficiency both in the condition of full irrigation and deficiency of irrigation 

(Rahman et al., 1995). 

  

Materials and Methods 

  

To determine the effect of water deficiency in different stages of growth in two wheat cultivars, 

Chamran and Kavir, accompanied with the application of various elements such as potassium 

(K), zinc (Zn), and copper (Cu) on biological yield, height of steam, dry matter and nitrogen (N) 

concentration in leaf and stem were investigated under the weather conditions of Zabol, Iran. The 

experiment was carried out as a randomized complete block under split plot design with three 

replications on loamy fine sandy soil during the 2006 growing season at the Research Center 

Institute of Zahak, Zabol which is located in eastern Iran. In these experiments, treatments of 

irrigation involved well irrigation, stop irrigation after pollination (1 - 10.5, fix scale) and stop 

irrigation after milky stage of grain (5 - 10.5, fix scale). Fertilizer treatments included nil 

fertilizer, copper sulphate (CuSo4), zinc sulphate (ZnSo4), and potassium sulphate (K2So4) as 0, 

30, 40 and 150 kg per hectare, respectively. All fertilizer was applied at sowing time as sub-

plots.  In this study pH of soil in the field of experiment was 8.3 and primary concentrations of 

K, Zn and Cu in soil were 140 ppm, 0.22 ppm, and 0.64 ppm respectively.  

In this study, some plant characters such as biological yield, plant height, leaf, and stem dry 

weight at pollination and ripening stage, concentration of N in stem, and leaf at pollination and 

ripening stage, were investigated. 

 

Results and Discussion 

 

The results of this study highlight that the stopped irrigation at pollination stage significalntly 

reduced the biological yield (Table 1). However, in this case, Chamran produced a greater 

biological yield and grain yield than Kaiver. In addition, application of fertilizer had no 

significant effect on biological yield. 

 

Table 1: The effect of irrigation treatments on biological yield of wheat cultivars (ton\ha). 

Stop of irrigation in ripening 

stage 

Stop of irrigation in 

pollination stage 

Full irrigation 

14.63 a 13.45 b 15.57 a 

 

The analysis of variance shows that irrigation treatment had significant effect on plant height. 

The comparison of means showed that the least amount of plant height was related to stopped 

irrigation at pollination stage (Table 2). 

 

Table 2: The effect of irrigation treatments on the plant height of wheat cultivars (cm). 



Stop of irrigation in ripening 

stage 

Stop of irrigation in 

pollination stage 

Full irrigation 

81.1 ab 80.16 b 84.38 a 

Also application of fertilizer has significant effect on plan height (Table 3). 

 

Table 3: The effect of elements application treatments on plant height (cm). 

Nil fertilizer K2So4 ZnSo4 CuSo4 

82.64 a 80.44 82.72 a 82.70 a 

 

The result of this study indicated that irrigation treatments and elements application 

treatments had no significant effects on dry matter of leaf, but irrigation treatments had 

significant effect on dry matter of stem on ripening stage (Table 4). 

 

Table 4: The effect of irrigation treatments on the dry matter of stem on ripening stage (ton\ha). 

Stop of irrigation in ripening 

stage 

Stop of irrigation in 

pollination stage 

Full irrigation 

6.26 ab 5.94 b 6.53 a 

 

The analysis of variance showed that irrigation treatments had significant effect on the N 

concentration in leaf and stem in different stages of growth (Table5). Application of stop 

irrigation treatment at the final stages of the wheat growth caused a decrease in nitrogen 

concentration in the leaf and stem in comparison with the full irrigation treatment. 

 

Table 5: The effect of irrigation treatments on the concentration of nitrogen in leaf and stem of 

wheat in percent. 

 Full irrigation Stop of irrigation in 

pollination stage 

Stop of irrigation in 

ripening stage 

Concentration of 

nitrogen in ripening 

stage in leaf 

2.32 a 1.82 b 2.22 a 

Concentration of 

nitrogen in ripening 

stage in stem 

1.08 a 0.76 c 0.98 b 

 

As it was reported in other studies, transportation of nitrogen from stem to grain continued 

until harvest, but the rate of the transportation in stem was less than the leaf (Harper et al., 1987). 

Also in this study application of K2So4 caused 9 and 14% increase on concentration of nitrogen 

in leaf in the pollination and ripening stages respectively, in comparison with nil fertilizer 

application (Table2). 

 

Table 6: The effect of elements application treatments on nitrogen concentration of leaf in 

pollination and ripening stages in per cent. 

 Nil 

fertilizer 

K2So4 ZnSo4 CuSo4 

Concentration of nitrogen in pollination stage in 

leaf 

2.71 b 2.99 a 2.67 b 2.75 b 



Concentration of nitrogen in ripening stage in 

leaf 

2.03 b 2.36 a 2.05 b 2.03 b 

 

Other reports show that K is necessary for production and transportation of carbohydrates, 

process of photosynthesis, and protein building in the plant (Ahn, 1993).  
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