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�+Ec �%&m	 �C ��m ��2�& �5_ �������m ��

��m ������2��� �
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&�� �H:2  O&� ����C1 O��
& ��  g
C

);  O&� �+�
&�� �H:2 � 7I�&m �����  �� g
C
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C ,�
; 7��� �� �;�C 
� ���30/12  ��	 ���

g
C ,�� �� � ���
+�
��� W-��  �� e� O6� ��

p�I� ����
; �C � �� ��	 ����2�)J
+ J��<� ( ,���;

75+ )
; '��(. �2��2 ���^1 �� �� ��
I 
H:& 

�C �; 7>
+�2 o�&1 O&� ��Tm���2 .�; ��m ,�� J�

� 9�&mY

� �� � �/-C��  7C�D ��&���
I7��� .

�2��2 XH�  
H:& ^1 �� ��
0 �� �� �� W50 ��

�2�� ,���; � )o�&1 '�� .(�2��2 Y�
� O0�� �� ��

�C �&��(�&�V1 9�&75� '�1 �� 7��� )W50, (

 ��&� �C104 �� �	���/2��
I ��
+ 7>
+  '�� �;

�C �j21 W50�&1 7�� . 
�� ��&
> W� �C �j/2� ��

�c-2 ��/%& ^1 g
C(RWC)  ����2��� �
�+.  
RWC=FW-DW/TW – DW*100               

TW :o�&1 '��  DW :W50 '�� FW : '��

���;  

����  7���
C �� �� '���� �� �5��&�1 ��� 

 �2���� �C ���&1 �&�2
C K��; O��%; � ��<`; ���&

��
I7>
+  ��<>� J
2 �C �2����� ��<`;MSTAT-C  � 

 �����2 � 7>
+ J�`2� ,62�� '�&�1 �C ,�42��& �-��:&

 ��<>� J
2 W� �CExcel �2�� e��.  

  
 

 ���	1- �V��� ��5_ �������  ^1 �c-2 ��/%&  O�>�
�  ,�V�
�  �2�� �
6��� �2����� ��<`;  
Table 1. Analysis of variance of seed yield, prolin, chlorophyll, relative water content, Stability of cell 

membranes  

 ns�()& Y3/0�����2 ��	� ���.  * �**  XH� �� Y3/0� U�;
; �C a(�� �Q�� W�  

ns * and ** : Non significant, significant at the 5 and 1% Levels of probability respectively  

�
6���  

 �2��  

Seed yield 

'�<�&  

 ,�V�
� g
C  

Prolin 

O�>�
� '�<�& 

 g
C 

Leaf chlorophyll   

 �c-2 ��/%&

^1 g
C 

RWC     

 ��5_ �������

 �V���  

 EC 

 �	��

����1  

df 

C�(& G  

9�
��k;  

 

S.O.V  

25853.62 ns 0.00045 ns 0.045 ns 13.25 ns 0.002 ns 2 R��C   Block 

349756.71** 0.0022 * 0.125* 29.98* 0.049** 2 ����C1  Irrigation (A) 

7584.2 0.00011 0.089 6.66 0.0081 4  ��H0A   Error (a) 

207089.20** 0.0185 ns 0. 099 ns 21.22* 0.0094 ns 2 ���%&����   Spraying (B) 

423907.88** 0.0204** 0.108* 142.42** 0.0991* 4 ����C1* ��C ��  Irrigation*Spraying 

3849.6 0.0007 0.029 7.79 0.0039 12  ��H0B Error (b) 

16.81 7.22 9.98 7.25 8.25  9�
��k; U�
*(%) CV(%) 
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� '�<�& � �� ,�V01/1 �
6�& J
+

 �� ����C1 GHI ����; �� J
+ 
C50 O+ �Q�� � ���

���%& 7E�_ �C ��C ����W�  �Q��)A3B3 ( �C

803/0 �
6�& � ���)& ����C1 ����; �� J
+ 
C J
+

���%& ]V�0 ^1 �C ����A1B1)(  ���7>�� 

) ���	�� .(�C O�%; ,�C '�<�&�650  G�`; �C

(�1
> �� 
D�& ���& � ,;���  ,�V�
� O�& <��� �

���� ��	� �HC�� ����-�
� .g
C �C 9�c�
; ,�� ��

�& ���2��;^1 O�-2�/� ��� J�4(� �� �; �(��  

'�-�� � �C�
j& �(���2 ~h� �� 
+��; ��5>���� 

)1389(  
D� 
C p�:%; �C ����C1 GHI �� ,�V�
� 
C

 �C 
`(& 7C�T� 7����%& � �(/>���� �`(

<>� ���59 ���
+ g
C �� ,�V�
� ��Q�� . '�<�&

 �C 7&��:& �� ����)& � ,�� �� ��C g
C ,�V�
�

7�� �(; 9�� �� ����)&  ���C �650 . ������

 7�� �5:2 �C ��C
& ,�V�
� 7��c2� �
/( p�I�

 �h�� �C1 �(; 7%; ���+ �� ��� �/��c2� ,�V�
� �

�&�( )Aspinal and Paleg, 1994 .(��c2� ,�V�
� 7

 ���+ �C1 7�)*� 9�
��k; �C 7c-2 �)�
� �(��

7�� . � ,�V�
� ��)C ��� � 70�� � G�`; ��

�� 
��k; �� ���2 7�� ���� ^1 7�)*�   ,6�&

 e�E(;  �(��C �/��� 7V�0� O&�� �(s �� W� 7��

��((�H��� �:2 7�� ,6�& ��� ��� �� ��

�C ,�V�
� ��� � 70�� � 7��c2�/��� ��j��(��C � .

  �650 K��
� �� '1 7E�_ ���<>� � ,�V�
� ��	�

 u�/N& '����+ ���(2�& (+m�  �	  J�m �	�+  J�+��  

  

��(ks  Oh�>  '��
4C�/>1  �42
> U�� � �(I

�� A��<+ �(�&�. �
j�� )1384(  �(; ����� �C

�C �/C�T��5��� ���
& �� 7I�& ��T )�I����� (

�<�> 9�hQ ���
C � '���� �� ���
C ���& W�i�V�

v�;�2i ,�C � ���2 '��C ���:& G�`; ��%V �� ��

�()& 9��h; g
C ,�V�
� XH� �� ����a(�  �Q��

�C ^1 �(; 7��� ���<>� Uc� K��/& ��T33/3 

�
6�& ��&
C �� g
C 
; '�� o��� 
C ,�V�
� J
+ .

 v�;�2i �MV17 ��C '��C ���� �C '�<�& ,�
;

M�C g
C ,�V�
��
;�C �� �
6��� ,�
��  ���1 7�� 

��� �()& ��c(� �� �2�� ���); �����c2 . �	��

'���6�� � ����+ (Raja Gupal and DAS, 2003) 

; �5��<>� �(; K��
� 7% �j	�; OC�I '�<�& �� ��

 � �2���2 ��j(5�� � �
 ����5& J�(+ ,�V�
�

�& ,�V�
� G�`;2��;m� W� �m���� ��m ��
C G�


h�m�� �2��i��; ~m��7>�C � ����� �� ��m �C ?

(;m��C �m�. 4Cm�� � �m'���6 (Bajji et al., 2004) 

 �� �� ^1 ��c� 
D� �� �� ,�V�
� 7E�_ ���<>� <�2

�;�2im(+ vm+ J��� J�m A��<m�
�2 ./�m ��� � �� 

(Patel and Vora, 1995) 2�()& <� ���<>� '��C ���

 ,�V�
� 7%;��+ 
C �650 �� �<� ��2���2 A��<+� 

v�;�2i � �(/��� '��CO|�%/& ��� �����  �<� 
;

��C 
���:&v�;�2i �C 7c-2  ,�V�
� 
; o�-� ���

�& 7E�_  '����+ ,�� �� �650 G>� �� �)C  �(��C

�C ,�V�
� ��� 7�
�7>�� . � e��I �(�<0 ���c�

u�
� �������C1 )1380 ( � �2����+ � �2�:/)&

�� �& ��
I �650 K��
� � <��� �� �;�
��k; �2
�+

�& ��	�C ��0 ^1 O�-2�/��2��1 .����C1 GHI  l��C

�(I � ,�{�/C � ,�V�
� G�`; �<��� ��)> ���& � ��

�
+ '����+ ��� �h(& 
�D�; ���<>� ���& ,�� �

 <��� O�-2�/���� ���<>� ��  ��+��� �650 �C ���+ �

�
+�� . GHI ����� ,�� �����%&  ����C1 ��C ����

,�};�
� 70�� ���<>� l��C �(I ��� � 70�� � ��

,C
����� ���& ��C ���+ � ��� ��� O�%; ��E(&

 ����C1 e �(; ��� ���<>� �� ��0 ,�V�
� '�<�&.  
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 ���	2– ���%& � ����C1 OC�:/& 9�
D� � ��Q� 9�
D� ,�42��& �-��:&�  �2�� �
6��� 
C ��C ���� ��/%&  O�>�
�  ,�V�


�V��� ��5_ �������  ^1 �c-2 

Table 2. Mean comparison of main effects and interactions of Irrigation and B spraying of seed yield, 

prolin, chlorophyll, relative water content, Stability of cell membranes  

,�42��&�()& Y3/0� ���&1 
E2 �� �(/-� �C�5& Y�
� ����� � '�/� 
� �� ���(& ����2���2 ����. 

Means with the same letter in each column have not statistically significant difference  

  

'(	) )���*+ 

��� '�52 a��/2  ����C1 ����; OC�:/& � ���� 9�
D�

���%& �
C ��C ���� ��()& �2�� �
6�� � �� ���

�C Y3/0� XH��� ���&1 
E2 �� ��&1 ��	�W� 

�()& �Q�� �����C) ���	W� .(M�C �
6��� ,�
;

���%& � ���)& ����C1 ����; �� �2�� �C ��C ����

 7E�_W� �Q�� (A1B3)  �C5/5632 ��� �� J
+

��/6� �C �� ����C1 GHI ����; �C 7c-2 � �&1 7��

 ���
&O+���%& � ��� ]V�0 ^1 ����(A3B1)  �C

4/2591 �����/6� �� J
+) ���	��( �5��<>�  

 ���)&54  ��C 7���� 
42�52 � ��� '�52 ��Q��

 K��
� �� 
h-> � 'i�
/�2 ����� �� ����C1 GHI 
C

7�� �2�� �
6��� '�<�& ���<>� �� '1 �:2 � ���+ .

�
C ]0��  o�&��C '�<�&  �C1 K��
� �� '��  7��

�m2�� ��<m); � �m2�� ���m�c(� �� �m4/-c�� �m �

�()& K��
� �� � �2��� �2�� �
6��� �C ������
C 

 ��T  �;�C w�h;��  W5�� ��T  ^1 ��c� �(;

 O62���  � o�&��C  �2�� ��<� '��  ����C �`(� ���);

,�V�
� g
C  

Proline 

(µg.g) 

��/%&g
C ^1 �c-2 �  

RWC 

 (%) 

�2�� �
6���  

Seed yeild 

(Kg.ha) 

�V��� ��5_ ������� 

 EC  
(mmos.cm) 

g
C O�>�
�  

chlorophyll  

(mg.g) 

����;  

Treatment 

0.815 
b

 88.6 
a

 4747.7 a 687.10 
c

 50.68 
a

 ���)& ����C1                                     (A1) 

0.956 a 64. 0 b 4011.6 b 915.70 a 38.04 b  ���
& �� ����C1 GHI50 ��� �I�� �Q�� (A2) 

0.983 
a

 63.3 
b

 3305.5
 c

 861.06 
b

 48.23 
a

  ���
& �� ����C1 GHI50 ����+ �Q��      (A3) 

0.902 a 65.3 b 3197.7 c 865.00 a 44.1 a ]V�0 ^1 �C ���� ���%&                       (B1)  

0.922 
a

 72.6 
ab

 4170.3 
b

 818.40 
a

 45.9 
a

  ��C �C ���� ���%&5/0%(B2)                          

0.938 
a

 77.0 
a

 4696.9 
a

 780.40 
a 

46.9 
a

  ��C �C ���� ���%&1 %(B3)                           

0.803 
b

 83.0 
b

 3627.5 
cd

 714.00 
e

 49.94 
a

  ���)& ����C1×]V�0 ^1                   (A1B1)  

 

0.815 
b

 89.0 
ab

 4983.3 
b

 683.20 
ef

 50.48 
a

  ���)& ����C1 × ��C5/0%(A1B2)                    

 

0.826 b 94.0 a 5632.5 a 664.10 f 51.62 a  ���)& ����C1 × ��C1%(A1B3)                       

 

0.947 
ab

 56.0 
d

 3374.2 
d

 966.00 
a

 35.46 
b

   ��� �I�� �� ����C1 GHI×]V�0 ^1    (A2B1)  

 

0.968 
a

 65.0 
c

 4095.6 
c

 907.00 
b

 38.71 
b

   ��� �I�� �� ����C1 GHI × ��C5/0%    (A2B2)  

 

0.979 
a

 68.0 
c

 4565.1 
bc

 874.10 
bc

 39.97 
b

   ��� �I�� �� ����C1 GHI × ��C1%       (A2B3)  

 

0.956 
ab

 57.0 
d

 2591.4 
e

 915.00 
b

 46.9 
a

 �+ �� ����C1 GHI��� ×]V�0 ^1         (A3B1)  

 

0.982 
a

 64.0 
cd

 3432.1 
d

 865.00 
c

 48.6 
a

  ����+ �� ����C1 GHI × ��C5/0%         (A3B2)  

 

1.01 a 69.0 c 3893.2 cd 803.20 d 49.2 a  ����+ �� ����C1 GHI × ��C1%            (A3B3)  

 



����� ��	 
�� ����� �� ����� ���11  �����4���   1393  

 

303 

 

�()& �4/-c�� 7���
C ]0�� �
6��� �C ����

�2��� �2�� . ���); �s
���C ��c(� �� �2��  ���C 
;

�& ���<>� <�2 �
6����C�� . ��c(� �� �2�� ���);

 �h�/N& O&��� �C  v�;�2i �;�� 7�Q�F0 
C ��3�

 � �>
F& ^1 '�<�& �U��(& X�:�; '�&� ���	 ��

���� �4/-C ���B_ 
Q�(� . w�I� ����C1 GHI ���� ��

�<� '�� 7��j2 �� � �2�� ���j2 '��  �2�� '�� 
� �

�& ��� �� �2����� )Ghosh et al., 2004 .( ��

 ��c(� �� �2�� ���); ��� �C 
`(& �(; �>
T

�
+��U�;
; ,��C    ���); � �2�� ��<� '�� ���

 ��
C '�&� �� �2�� �
6��� ��� l��C ��c(� �� �2��

 �(;���
+.  

'���6�� � ,��C1 )Abdiun et al., 1994(  ��

���%& 
D� ���
C ���� ��C 
F(� �C J�(+ J�I��

 �� J�I�� �2�� �
6��� ,�42��& � �2�
 A��<+

���%& ����; '�<�& �C ��C �C ����6/31  �� �Q��

 ���<>� 
F(� ,�� �
C�� J�� ����; �C �-��:&7��� .

 ej& ���-C �(; ��
C '�&�  �(; 9�� 
C ��3�

7�� . ��� ���
& �� ����� �(;  '�::%& a��/2 pcT

 �5��� �;50  �&� ��� ��� �� �2�� �
6��� �Q��

 O��:; l��C �j(; �5��� ��� ���
& �� ����� �(;

30 �Q��� ���
+ ��F%& . ��:/�� �C '�::%&  GHI

����C1 ��
+ �� OcI � �5��� ��� ���
& ��  �2�5>�


+�e 
D� �s �C 7c-2 ���j2 �
6��� 
C �
; GHI

 ����C1O+ ���
& ���� '�� 
� � ��� �V� ��/��� �2

 �I�� �)��; � g
C A
/-+ 
C � 
E(& ,�� ��


�D�;�& 
��k; �� ���& G�`; '�<�& � �/��B+ ��  ���

���mQ�0 7�m0
C �m����� 7�� )Nelson, 2003 .(

 '�<�& �
C�� ���<>� � �(/��� '3�� '�::%&

 �(; � ^��H& ����C1 K��
� �� ��C � 'i�
/�2

 �� �2�� �
6���  e�3&�C�()& ��T��� ���<>� ���� .

 �
6��� ��� l��C ����C1 ���� ���<>� �(s 
�

 �� '�
c	 
Q�(� ,�� Y
F& �C �V� ���
+) � J�`&

  '���6��1385(  ���
C �� �� ��C �:2 �C�5& ���

�%; ���<>�m(; �C Om�+ �� �C1 e �m��� ��m ,

�&����   ���& � �(I ��� � 70�� �C 
F(� ,��


�����,C g
C ^1 ���:& e�E(; � �j21 ��:/2� � ���

 � �5�� ���  ,�};�
� 70��  ���� �� '1 7���� �

�(���2�&��� ���)   '���6�� � ����C ��C1379 (

 �� '����+ �� �H�%& �����H0� �� e�3� ��V�; ��

 ��
C �C ?��� ����C1 GHI ���� 7V�0�)  �
F2

1383(.  

 

����: 0�;< 0
	����  

 a��/22��� '�5  9�
D� � ����C1 ����; ���� 9�
D�

���%& � ����C1 ����; OC�:/& ������� 
C ��C ����

 ��5_ �V��� XH� ��W� �()& �Q���� ��� .

���%& ����; ���� 9�
D� ��5_ ������� 
C ��C ����

�()& �V�������; ��� � �52 ��� o3 W� �� ��

�(/>
+ ��	 ���&1 ) ���	W�.(  & 9�
D� OC�:/

�� O&��� ���%& � ����C1 GHI �2�+ l��C ��C ����

 9�
��k;25/31  ��� �V��� ��5_ �������  ��Q��

M�C GHI ����; �� �V��� ��5_ ������� '�<�& ,�
;

 ���
& �� ����C150 �I�� �Q�����%& � ��� ����

 �C ]V�0 ^1966 �&m�m�/2�� 
C o�&m��C 
/& 7��

&1me � �<�& ,�
; ����; �� ���� ��5_ ������� '�

���%& � ���)& ����C1 7E�_ �C ��C ����W�  �Q��

 �C1/664 ���&�/2�� 
C o�&/&mC 
m���m ���1 7

) ���	�� .(���m���� �C ��5_'��(� ���<C� �� 7j	 

����2��
�+ '�<�& O�%; 
C�
C �� �(;��� �H�%& � 

�� ���	 �650 S
H& �&���C .'�::%& �����(/> 

9��Q�� ��Bk; �����+��� u�� ��<�2 �C �� 

O�-2�/�  �2i�
/�2 �<��� g
C �h(&
; ����0 �� 

�C9��c�  
4�� ���<>� �C ���:& Y
F& 'i�
/�2 �; �� 

 �(�jC �&'��; ���<>� �C ��/%& 7C�T� g
C 

�����&� ��C (Saneoka et al., 2004). J��C � ,
C� 

(Blum and Ebercon, 1981) �J�(+  �(/>������� 

� �� )&m�
 (;m� 650m� )�mJ� �C1m���( Im��
 

 �(/��� ����� ��������� �V��� J��:&�
; �2��C.  ��C

2m:m/& �m6�V�C�m( �� �m/m(�� �
m��m ��

������Cm�/0�� � �{�m�� ������ '�m���+ ���m ���

h� �m5_ ~m�� ��mV�m���� � .2��m�� � ��m'���6  

(Saneoka et al., 2004) �2���2 '��C ��  9��Q

��Bk; �����+��� u�� ��<�2 �C ��  �2i�
/�2  �(;

�650 l��C ���<>� ������� ��5_ ���� �� �-��:& 

�C 7V�� J�� �(; �& ��� �V� ��2�(s �� �� 

'i�
/�2���h/�� ���  ��52 ����� �(; �650 l��C 

��� ������ ������� �V��� �&��
+. /2 a�� ,��



���%& 
D� ��C ����)B (hQ � �2�� �
6��� 
CJ�(+ �6�i�V��<�> 9� … 

304 

 

 
C�
C �� ��5_ ������ �s 
� � ��� '�52 �����

��C 7&��:& 9����
; '1 �������  ���C �/��� �
;

��C'1 O�%; � 7�� 
;�(; 
C�
C �� �� ���

M�C �H�%& 
;7�� .�;�C ����C1 ����; �� J�(+ ���

e6%& ������ �(/-2��; ��C �
C�� �C ���)& �
;


C�
C �� � �(��C �/���  �C 7c-2 �V��� 9����
;

 � ����C1 GHI ����; �V� �(�� '�52 7&��:& ���0

 
C�
C �� ���� '�� o�-� l��C ��C �
C�� J��

�(; ���	 �� �H�%& ��� ����C1 GHI � ���
+

�C�V�m5_ ��������2 Om�� ��m���
; ����� �V�m 9�

M�C J�� 
42�52 � �2��C ���0 �C ���� '��� �� �
;

1 O�%; �H�%& K��
� �C 7c-2 �j27�� .  

 

=�� >� �,-( 0�8��  

�& '�52 ��&1 7�� �C a��/2 ���� 9�
D� ���

���%& � ����C1 ^1 �c-2 ��/%& 
C � ��C ����


�D�; g
C �� ��&1 ��	� �C 9�>3/0� � ��C ��B+

H�m X�m(ma Q��m()& �m�� ���m� )	m ���W�(  

�(���m:/& 9�
D� ,m� OC�m�� O&��+2�m��; �m ��

�%&m�� XH� �� ����C1 � ��C ����W�  
C �Q��

�()& g
C ^1 �c-2 ��/%& '�<�&�� ��� ) ���	

W� .(M�C ����; �� g
C ^1 �c-2 ��/%& '�<�& ,�
;

A1B3  �C94 e � �Q�� ����; �� ���:& ,�
;A2B1  �C

56  �Q���C�&1 7�� ) ���	��( . �	 � J�(+ ��

 �650 �(; K��
� 7%; �2��� 7���� ,�C  �C ��

 �2�1 �C1 O�-2�/�  o�&1 O�-2�/�  g
C ^1 O�-2�/�

HC�� g
C ^1 �c-2 ��/%& � �C�s�  ��	� �H0

���� )Bennett, 1993.(  ���+ �� ^1 �c-2 ��/%&

M�C
;  R�0 �� 7-� ���+ �� ^1 ��<	 9�
��k; �

�&�(�� �&��;  �2��; 7%; �� ��� � 70�� ���

� ��
I 
�D�;�� .�2��� ,/-C �� ^1 ��c� 
D�& ��

7�� )Fernandez and Castello, 1999 ( o�&1

���� ��5_�2��� ~>�%& ��� ���:& �C �4/-C  ��

�6� ,�� � ���� ^1 W�(C
 ��+ ���:& �� O�)V�

 
D�&  g
C p�
T �� ��� ^B	7��  �� </(��/> �

�C�& �
/( e�:/-& ��T����2 . �:2 �`�/2 ��

�-Cm�� �V�; �� ��j&m���� � .HIm�C1 Gm ��� l��C

�& �<��� O�-2�/� � g
C ^1 �c-2 ��/%& ���

�����C�� ��� g
C ���  � ���� o�&1 �`�/2 ��

 ^1 O�-2�/� ��� K��
� �� ��� � y
); ���

 ��� R�0�C�� )Kumar et al., 1999.(  ,�(���

 ���/%& � R�0 7C�T� ��� ,�C 7c�& �4/-c��

^1 �c-2 �� ����5& g
C )���F(&� 
>  o��&

  ��2�D1385 .(�/>���� �650 �(; 9�
D� a��/2 � 
C

 �650 �(; 
�Df; 7%; � ��� '�52 J�(+ ���+

'�<�& � 7��� �<(; 9�� �C ��C '�<�& )RWC(  

e5s ��� ,�V�
� '�<�& 
C �6)V�C � 7>�� �
�+

�� ���<>� )Mandel and Dai, 1998 .(���� ���

 OQ��� 
42�52 ���&�1 ,�� �����<> ��/%& 7C�T� 

�& ��C Y
F& �C g
C 
C � �/c�& 
D� �C ��C  ���C

 � �V��� ������ J�6%/�� l��C ���� 
h-> �{1��

7�� �� G2�& g
C ^1 ,/>��� e �(s 
�  �C1

 g
C ^1 �c-2 ��/%& ��� l��C75+  �V�

 �{1�� ���<>� �� '1 �:2 �C �	�; �C ��C Y
F&

F& ���<>� �� '1 �:2 � 'i�
/�2 � 
h-> � ^1 Y


�(�� �(�1
> K��
� �� �2�&��� ��� ����C1 GHI

e5s ��� �� G2�& g
C ^1 �c-2 ��/%& 
�+

���
+.  

 

=�� ?!"&��� 1	 !�  

:/& 9�
�D�; � ����C1 ����; ���� 9�
D�m OC�

����;�� g
C O�>�
� '�<�& 
C ��C � ����C1 ��� 

 XH�a(� �C �Q���C 9�>3/0� � � 
E2 �� ��&1 ��	�

�()& ���&1�� ��� .���%& �&� '�<�& 
C ��C ����

 W� �� �4�� � 7���2 �2��(s 
�D�; g
C O�>�
�

�(/>
+ ��	 ���&1 o3 ) ���	W� .( 9�
D�

 '�<�& � ��� '�52 ���&�1 ���& O&��� OC�:/&

 �� g
C O�>�
�62/51 ���& ���; g
C J
+ �� J
+

; �����%& � ���)& ����C1 ���� ����W�  ��Q��

 �C ��C46/35 ���& ����; �� ���; g
C J
+ �� J
+

 ���
& �� ����C1 GHI50 �I�� �Q�� � ���

���%&���� ]V�0 ^1 �C ���� ) ���	�� .(  

�&�
jC � ����2 )1385 ( 7%; � �2�:/)&

 �� �/�� <�2 'i�
/�2 �{1�� ��  ��C ��c� K��
�

&� ,�� �C g
C O�>�
� ��� l��C 
49 ���& J
+

 ���; g
C J
+ ��75+�(; ��  9�& �2M�T ���  

7>�C '��������� �(�1
> ���<>� �C 
`(& ��

 � 7�3��
� ��/0�� ���� l��C � ��� ��;���-�



����� ��	 
�� ����� �� ����� ���11  �����4���   1393  

 

305 

 

m��m� �m�>�
mO j2 �� �m��m�� 7m)> �mV�m�m 7

�& �</(��/>�m��. (CmC�m,��
 �� �T ��
C (;m� 

e�3& �C �V�mO �� ��	�m����� �Cm�
; �� ���� 

'��  g
C �&m'�< �m�>�
mO <�2 >�m���< �&C��m� 

)Nonami et al., 1997 .( �650 �C O�%; �C�����

,�M�2��	 O��
& �� �2�/-&� J�(+ ]V�0 ��� �2�

 O�>�
� ��� l��C �C1 e �(; � ��� '�52

�& g
C��� .�C �&
E2��� >����< ���:& O�>�
� 

�� 
D� �(; e�3& �� 
D� ���<>� '�� t�FN& g
C 

���C  �w�I �(; g
C XH� �� ��� ���� � ���2 

�� ��� ����2� 7�� ���� .�C 9�
��k; 7E�_ 

W� O�>�
� �(�� ��;� 9�& �C �(; � ����)& �� 

'��; I ~h�m9�� Gc(& �� �mK��
 HIm�C1 Gm ���

�&����5& ����C �� ���/%& O�>�
� �6� g
C �� 

O&��� ���� �� ,��); 7�
� </(��/> � ���& ��V�; 

W50 7�� )Ghosh et al., 2004 .((;m�650 � 

��Cml ��m� �()&��� O�>�
� �� ��c(� O��
& 

/>�m, � 20 ��� �m� �� +mO��m� �� +m(mJ� �m� 

)Ahmadi and Ceiocemardeh, 2004 (�� �(; ���

���� �C 	��� ���<>� '�� t�FN&  g
C  U�
N;

O�>�
� <�2 ���<>� �&�C��Larson, 1998)  (� �C 

9�h�; 
`(& O�>�
� �&���  p�:%; ,�� a��/2 �C �

���� 7:C�H& .a��/2  K��
� ��`�� �C � ��� '�52 GHI

����C1  O�>�
� '�<�&  G�
� �5��� ��� ���
& ��

���%& �� ���h/�� �C �V� 7>�� ��� �C ��C ����

  �C1 e K��
� �� 'i�
/�2 �{1�� ���<>� 7��

 O�>�
� '�<�& ���� ��� G2�& 7-2��; J�(+

g
C��
+ ����.  

 
@���� References                                                                                                            

	 A0)
�� 0��.A ������� A.B . &���C
D A. 1379. A�� �5NC 
D����%& � ��0 Y
F& ��� � ��C   ��� ����

�2��& �� J�(+ �2�� �
6��� 
C <(4(& .^1 � R�0 ��`& . ��	12 . �����12   ^1 � R�0 9�:�:%; �-��&. 

 ��-IA  J.& K�� 0
�!I)���D A .1382 .; K��
� 7%; ,�V�
� W�i�V��C �:2 � �<��� e�E(;�650 �( .

A���V�-650 � �650 ��� ��� .'�
j; .  

K�� 0
�!I D A)���.1379. �V�-650 � �650 ���+ .�����5 ��j	 9���� .9�:�:%; � A��&1 72��)& .

O4(	 9�:�:%; �-��& G;�
& � �� . ��5/2� �����250- 1379   .  

1�N�
� A
��.
 .& ��$8:)� A. 1383 .'�2 J�(+ J�I�� O�%; ���
C �650 �C �(; �C J���� �.  ���� ,��/5�

'�
�� 9�;�c2 S3Q� � 7���� J��� �
4(.  t242 .  

A0�OP: J. 1384 .e �(; 
�D�;v�;�2i �� �650 �C Kc;
& W�i�V��<�> 9�hQ 
C �C1J�(+ ��� . �
4( ,��j2

9�;�c2 S3Q� � 7����– '�
j; ��452�� . t528.  

� A��
�% .1381 .� Y
F& ��1��93> J�(+ 7���� �� ����C1 �(; 
�D�; 7%; 'i�
/�2 � . ����� ��`&

�����5. ���1381. �14A  2.  

J A���R '�� S 0)�,+ .1378 .�c(	 ���
C�`2�� �� �
6��� ���<>� W�i�V��<�> ���e�� ��� . �&�2 '����

�
/� .'�
j; o��& 7�C
; ��452�� .  

���R '�� S 0)�,+A J .& K�� 0
�!I���)D A .1380 .W�V�C�/& 7��c2� �� ^1 ��c� �(; 
�D�; ���

�`2�� u�/N& J�I�� �� ���+��� .�+�2��� � ����� . �����48  :64  �;67 .  

��U� .�.0
)�( A 	 A.A0�*��
�( A AV .#)�!:W A.J.A ��� '���	 A .& X�4 A. 1385 . 
�D�; ���
C ����C1 GHI

�<	� � �
6��� 
C 'i�
/�2 7�
��& ��2�� 9�� ^1 Y
F& ��1�� � �
6��� � ����� � ^1 K��
� �� ��

 '�/���0 . '�
�� 9�;�c2 S3Q� � 7���� �
4( ,��j2–  '�
j2 ��452��– '�%���C� ���
� . t396 .  

W A�" 0
�Z��.  &0�(�� W
��W A.J .1385. �2�C ��j� �h� � �� 9�
��k; ���
C g
C �� �(�};�
� ���

 ���
& �� 9��'i�
/�2 � ^1 ��c� �(; K��
� 7%; �5��� .'�
�� 9�;�c2 S3Q� � 7���� �
4( ,��j2–

'�
j2 ��452��–'�%���C� ���
� . t408 .  



���%& 
D� ��C ����)B (hQ � �2�� �
6��� 
CJ�(+ �6�i�V��<�> 9� … 

306 

 

� A������.B .J�;8� &.)	[A > .1378 .�����5 9���V�; �h� ��cjC � �� ���<>� �� ��C �:2 . A��&1 
52

�
  �����5  

A��	�O� [ .1�-I	 &\ A.)	
 .1389.  
D� ����C1 GHI �� �`( eI� ��js �2�� �
6��� � ,�V�
�  O�>�
� 
C

'�jhQ� �:H(& . 9�;�c2 S3Q� � 7���� J��� �
4( ,�������– '�
�� . �/5jC ��j� ��652��–  J��� ��65����

�H�%& . t91.  

A0�Z(  �.1383. 
Q�(� OC�:/& 
�D�; ���
C�c(	 
C �650 �(; � ���B_�<�> ���,�M W��i�V��<� J�I�� � �� .


/� �V���� 7���� �/�� .9�:�:%; � J��� ���� �&3�� ���1 ��452��. '�
j;.  t200.  

A)��( � . &��	�O�> A .1385.  �2i�
/�2 ������� �� 
D� J�E2 �� �/C�T� �(; � �V1 �� u�/N& ���

 �
6��� ��<	� � �
6��� 
C ��� u�/N& O��
& �� �����5  ���2� ��&� � 7�h� � ^1 �� ���h/�� '�&�2��

�2�� 9����. '�
�� 9�;�c2 S3Q� � 7���� �
4( ,��j2–'�
j2 ��452�� .'�%���C� ���
� . t398-397 .  
Aspinal, D., and Paleg, L.G. 1994. Proline accumulation: Physiological aspects . In the physiology 

and biochemistry of drought resistant in plants. Paleg, L.G and D. Aspinal (eds) .PP; 206-243. 
Ahmadi, A., and Ceiocemardeh, A. 2004. Effect of drought stress on solublecarbohydrate,chlorophyll 

and Proline in four adopted wheat cultivars with various climate of Iran. Iranian J. Agric. Sci., 35: 

753- 763. 
Abdiun,N., Mujumdar, A., Hamid, A., and Hossain, M.M. 1994. Drought stress effects on seed 

yield, yield attributes, Growth, cell membrane stability and gas exchange of synthesized (Brassica 

napus L). Institute of post graduate, Studies in Agriculture Bangladesh. J. Agronomy 8 crop 

Science 180: 129-136. 

 Bennett, W.F. 1993. Nutrient deficiencies and toxicities in crop plants. Asp. press. New Delhi, India. 

Bajji, M., Lutts, S., and Kinet, J.M. 2004. Water deficit effect on solute contribution to osmotic 

adjustment as a function of leaf ageing in three durum wheat cultivars performing differently in arid 

condition. plant Science. 160: 669-681. 

Baggi, E.J., Walker, K.C., Tomason, J. 2001. The effect of site and foliar sulfur on Wheat: 

comparison of sulfur responsive and no responsive season’s . Python ( Horn ) (1992, publ.1993 ) 32 

(3, special edition) 9-13 [En,12 ref., presented at the 2nd workshop on sulfur nutrition and sulfur 

assimilation in higher plants, held at Garnish- Partenkirchen, Germany, 21 – 25]. Scottish 

Agricultural College, Aberdeen AB9 1UD,UK. 

Bartles, R.A., Villabo, E. 2002. Mulch and Fertilizer effect on soil Nutrient content, Water 

conservation. ASD plain papers, Number 16, 2002. 
Bohnert, H.J., Hen, B.S. 1999. Transformation and compatible solutes. Scientia Horticulturae. 

78:237-260. 

Blum, B., and Ebercon, A. 1981. Cell membrane stability as a measure of drought and heat tolerance 

in wheat. J. Crop. Sci., 21: 43- 47.  

Chandra ,G.S., Saneoka, H., Kanaya, M., and ogata, S. 1998. Response of relative growth rate, 

water relations and soluble accumulation increasing water deficits in maze. Journal of Plant Physiol. 

135:257-260. 

Denis, W.J., and Pereira, J.S. 2003. Plants growth and water use efficiency. In Crop Photosynthesis: 

Spatial and Temporal Determinants, edited by.N.R. Baker and H. Thomas. pp. 213-234.Amsterdam: 

E1sevier. 

Edmeades, G.O., Chafman, S.C., Bolonas, J. Banziger, M., and Lafitte, H.R. 1994. Recent 

Evaluation of progress in selection for drought tolerance in tropical maize fourth Eastern and 

southern African Regional maize conf. Her are. Zimbabwe. 

Fernandez, G.C., Castello, J. 1999. Effective Selection Criteria for assessing plant stress tolerance. 

In: C.G. Kuo. Adaptation of food crops to temperature and water stress. Preceding of an 

International symposium 13-18 August 1992. Taiwan. Asian vegetable research and Development  

Center. Taiwan. Pp. 257-270. 
 Ghosh, P.K., Ajay, K.K., Bandyopadhyay, M.C., Manna, K.G., Mandal, A. K., and Hati, K.M. 

2004.Comprative effectiveness of cattle manure, poultry manure, phosphocompost and fertilizer- 

NPK on three cropping system in vertisols of semi- arid tropics. П. Dry matter yield, nodulation, 

chlorophyll content and enzyme activity. Bioresource Technology. 95: 85- 93. 

Jiang, Y., Huang, N. 2001. Drought and heat stress injury to two cool-season turf grasses in relation to 
antioxidant metabolism and lipid peroxides. Crop Sci, 41, 436-442. 



����� ��	 
�� ����� �� ����� ���11  �����4���   1393  

 

307 

 

Kuznetsov, V.I.V., and Shevyakova, N.I. 1999. prolin under stress: Biological role metabolism, and 

regulation. Russian Journal of plant physiology. 46: 274-287.  
 Kumar, A., and Elston, J., and Yadav, S.K. 1999. Effect of water deficit and differences in tissue 

water status on leaf conductance of Brassica speciies. Crop Res (Hisar). 6(3):350-356.  

 Larcher, W. 1995. Physiological plant ecology. Berlin. Springer verlag. Quality. J. Plant nutr. 4: 89 – 

109. 

Larson, D.W. 1998. Effect of water and heat stress on carbon metabolism of plants with C3 and C4 

photosynthesis. In” Stress physiology in crop plants (H. Mussel and R. C. Staples, Eds). pp. 303-26. 

Wiley. New York. 
Mandel, R.K., and Dai, N.K. 1998. Effect of soil moisture on growth attributes, root characters and 

yield of mustard (Brassica Juncea L.) Pakis. J. Bot. 27(1):143-150. 

Manette, A.S., Richard, C.J., Carre, B., and Morhinweg, B. 1988. Water relations in winter wheat 

as drought indicators. Crop Sci. 28: 256- 531. 

Nelson, R.L. 2003. Tassel emergence & pollen shed .Corny news network. 

Nonami, H., Wu, Y., and Matthewse, M.A. 1997. Decreased growth- induced water potential a 

primary cause of growth inhibition at low water potentials. Plant Physiology, 114: 501- 509. 
Patel, J.A., Vora, A.B. 1995. Free proline accumulation in drought stressed plants. Plant and soil. 

1985. 3: 427 -429. 

Raja Gupal, S.K.D., and DAS, K. 2003. Effect of level and time of application of N.P and K on yield 

and oil content of rape Indian agriculturist,17, 163-8. 

Saneoka, H., Moghaieb, R.E.A., Premachandra, G.S., and Fujita, K. 2004. Nitrogen nutrition and 

water stress effects on cell membrane stability and leaf water relations in Agrostis palustris 

Huds.Environmental and Experimental Botany. 52: 131– 138. 

Vartanian, N., Hervochon, P., Marcotte, L., and Larther, F. 1999. Praline accumulation during 

drought rhizome in brassica napus var. oleifera. Journal of plant physiology. 1992, 140:5, 23-28. 

Effect of B spraying on yield and physiological traits of wheat under water deficit stress (Triticum 

aestivum L.) 

 

  

 


