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�Table 1. Chemical properties of soil                                                                        �������-
�"#HU	T�/�	�����V	�W��T�  

Zinc 

absorption 

(mg.kg-1) 

K absorption��
(mg.kg-1)��

P absorption 

(mg.kg-1) 

Organic 

carbon (%)�
Electrical  

conductivity (ds.m-1 �X �
Saturated  

 mud PH�

0.5��230��11.6��0.77��3.2��7.5�
����

���������������� 

            Table 2. Physical properties of different layers of soil                    �-
�"&H��Y�/0�����V	�W��T��U	T�Z!I[���	>   

Bulk density (g/cm3) Soil texture class Soil texture (%) Soil depth (cm)��

����       Sand %      Silt %          Clay %����� ��

1.47��Silty-Loam��32�������������������58���������������10��0-30��
1.46��Clay-Loam��30�������������������46���������������22��30-60��
1.42��Loam��25�������������������35���������������40��60-90��
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Table 3. Combined analysis of variance for biological yield, grain yield, harvest index, grain Zn and grain 

protein in different varieties of wheat 

S.O.V. D.F.�� Grain 

 protein 

Grain  

Zn��
Harvest 

index 

Biological 

yield�� Grain yield��

Year (Y) 1�� 0.07ns� 0.22ns 938**� 541780167**� 6648627**��

Replication�Year (R�Y) 4� 3.38 ns� ns41�� 36 ns 17304002ns 2347330801ns  

Water deficit (W) 2�� 155.5** ns20.28 315** 309747549** 95793781** 

Y�W 2�� 0/003ns� 0.022ns� 217*� 23925798ns�� 4245603*��

error 1 (E1) 8�� 6.7� 12.93 26 6037776 568947 

 
Zink sulfate(Z) 2�� 20** 2527.65** 93* 33605487** 10500895** 

Y�Z 2�� 0.001ns� 0.005ns� 90*� 24080403*�� 155844ns��

W�Z 4�� 21.9** 103.6* 41ns 37208866** 6340566**��

Y�W�Z 4�� 0.001ns� 0.058ns� 78*� 19855305*�� 1054418*��

Variety (V) 2�� 6* 189.3** 63ns 26813793* 3903971** 

Y�V 2�� 0.002ns� 0.033ns� 74ns� 26420359*�� 374868ns��

W�V 4�� 1.49ns 54.9ns 195** 1662145ns 6273167** 

Y�W�V 4�� 0.002ns� 0.021ns� 8ns� 5480878ns�� 1471503**��

Z�V 4�� 6.4 ** 19.96 
ns 26ns 1816051ns 64775ns 

Y�Z�V 4�� 0.002ns� 0.01ns� 26ns� 6479006ns�� 111267ns��

W�Z�V 8�� 4.1* 56.6ns 42ns 11621178* 547255ns 

Y�W�Z�V 8�� 0.001ns� 0.01ns� 31ns� 8294798ns�� 336074ns��

error 2 (E2) 96�� 1.7 31.54 24 5664448 407061 

C.V. (%) p 10�� 17�� 13� 12�� 9��

ns       ��*�
�**|��D(��
��	�����L�	�	�%�����D(�
��$���<���A$�{�U������$�h�
�g�<���A$��X�����

       ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.�
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Table 4. Mean comparison of effect of water deficit and zinc sulfate application on grain yield, 

biological yield, harvest index, grain Zn and grain protein in two years 

Grain yield 

(kg.ha
-1

)��
Biological yield 

(kg.ha
-1

) 

Harvest index 

(%) 

Grain Zn 

(mg.kg
-1

)��
Grain protein 

(mg.kg-1)��Treatments 

7286 c 19981 bc��37 bc��26 bc��9 e��Z1  

9279 a ��23994 a  39 ab��33 ab��11d��Z2 W1 

8590 b��20903 b��42 a ��37 a��11.5 cd��Z3  

5707 e��17720 de��32 d��23c ��13.8 b��Z1  

6313 d��17830 cde��36 bc��38 a ��14.1 ab��Z2 W2 

5339 e��16147 e��34 cd��36 ab��14.7 a��Z3  

6637 d��17273 bcd��35 bc��26 bc��13.2 bc��Z1  

6686 d��17596 de��38 abc��34 a��13.6 b��Z2 W3 

6414 d 17723 de��36 bc��39 a��13.9 b��Z3  

����/�-���
�64��(����/��$�$��`
�A�%��2(����y��$�-�(#"�
�4$�����bU��<���A$�h�X����`a�3$���D(���$���4�$�4����

Means in each column followed by similar letter(s) are not significantly different at the 5% of probability 

level- using Duncan’s Multiple Range Test.�
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Figure 1. The effect of deficit on grain yield of wheat cultivars 

W1: Normal condition 

W2: Water stress condition from pollination to ripening 

W3: Water stress condition from milky stage to ripening 
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Figure 2. The effect of water stress on harvest index of wheat cultivars 
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Figure 3. The effect of zinc sulfate on grain protein of wheat cultivars 
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