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����  ABSTRACT   ����  

 
This study was carried out in 2009-2011, in the laboratories of science faculty  - 

Tishreen University.  The seeds of three genotypes: Sham8, Sakha8,AUS 29639 of bread 
wheat were planted in hydroponic cultures irrigated with Hoagland liquid in a growth 
chamber to compare the effect of three salt concentrations (0, 100,200 mm of NaCl) on 
proline and carbohydrate contents in three growth stages 21, 28, 35 of the experiment. 

There was an increase of proline and carbohydrate contents in all cultivars with 
increased salinity during the three growth stages of plants. Proline contents increased in 
Sham8 with low rates compare with Sakha8, AUS 29639. It increased in Sakha8 with the 
increase of salinity which reached 348% in the third growth stage in concentration 200 mm 
NaCl, while Proline concentration reached the highest value in AUS 29639 (524%). The 
carbohydrate content reached the highest value in Sakha8 in NaCl concentration 200 in the 
first growth stage (238070%) compared with the control, and (204.34%) in third stage in 
NaCl concentration 200mM compare with the control. 

The results of the study indicate the superiority of Sakha8, AUS 29639 in salt 
tolerance through accumulating suitable rates of proline and carbohydrates. AUS 29639 
was more resistant to salt stress than Sakha8. We may use these results later in other 
physiological and genetical studies.   

 
 

Keywords: bread wheat, NaCl, Proline, carbohydrate, nutrient solution, hydroponic 
cultures. 
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!� #� k��C� �� �! �	��%���0  � 80  .(B/[�� 

 �+ 
)� j�+�� �� ��
��	 N�%C��	 h��C N
�( Bates et al,1973)  �\��� ��� � ���� O C100  #� [��
 �7���	 ` � � ����V���	 u�C #� B �a �\ �L , D�� ����� #��� �� ��D�� ������ (
D��	 6�����	3 �& "%

 ��
�� ��V&��	 _ 
) #� ���%���	 B-�� �+C��6000  k��� �+ a� / k
��10  �'�%�W	 B��C� o���� "_7�a�
 K�L l��C ���%�5 B�  ` � � ����V�� u�C �	��%���3 ���� "%2  l �L , D��� �+����	 �� ��	 ���%�� #� B�2 

� B��V%�	 ) $�%� # 
� \���	 B��C� #� B�2 .���&�	 B��	 u�C #� B�  



(
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 �\�D�� ��
��� h ���S	 ����
 �& k�C	� ���� k��� #� �J�	 ��
� ��� �7�� ���C �� h ���S	 ��D� ��
 j�� �� (�%C  m���  `�� ��� , D� .^�&�	� m���	 #�4  k��� h ���S	 �
 �%� "h���� B! K�L # ���%�	 #� B�10 

 �����	 B�) ��� �7�D�	 , )�	 n� +� �	��%��� # ���%�	 #� (����	 m���� � ����	 k�$�	 n� a ����� N
� #	�&
520  "(
� �� K�C��� ������� ( /[��) �� ��
��	 N�%C��	 
�a� .
%����� k��C� �� �! �	��%��� l �� B�-C�	 �%

) # ��
��	 #�0 � 80 .(B/[��  
q	 ��	
��	 ��V�q	 ^���
��	 �	��%��� � 7�-C �7�-CGene�state .  

 
) �; @���	
1 (@B���	
 #EQ�	
 �"�R�M @���� 

*���	  
 #���	
�7 ���	  

 B��C� h !
%Hoagland 
����S	  

 �S	 B��C��� ���'�	 #	��S	
(g.l�1)  

 ����S	 B��C��	 ��C
(ml.l�1) 

m(��                           N
�!�	 � �J��	 
-����	  

KNO3 101.1  1  101.1  6  

Ca(NO3)2.4H2

O  
236.16  1  236.16  4  

NH4H2PO4  115.08  1  115.08  2  

MgSO4. 7H2O 246.49  1  246.49 1  

  جزيءالعناصر المغذية الصغرى                            ميلي 

H3BO3 61.84  25  1.546  

1  

MnSO4. H2O  169.01  2  0.338  

ZnSO4. 7H2O  287.55  2  0.575  

CuSO4. H2O  249.71  0.5  0.125  

Na2MnO4. 
2H2O 

241.95  20  0.121  

Fe-EDTA 346.08 20 6.922 1 

  

��;�"�	
� H5��"	
:  
 ����	
 ��8�=
 ��S���  T����	
#��	
:  

)�a
 B����	 #� RC'�2 ( # � �� 
!��	 #� N�%C��	 ,'%�	� &	
��	 )���S	  �C���	 � !
%�	 h�C �&'&�	
������ � 
���	 ��C
��	�.  �LoV%
	 	��  ,�-�	 �� N�%C��	Sham8 � !
%�	 ��100  B����48.4848%  uV�� � ��� �

 � !
%�	 ��200  B����31.428%  ��
�+�����$�� K��S	 � 
���	 ��C
��	 ��  � l� #!  �� u�V��W	� 6�V%
W	 #� WL� 
� 7�-C	 ��W� ,�-�	 �� ��� � .Sakha8  �� 
!��	 � !
% �	��	�C�� � !
% ��� 100 B�� ��� �  �W����37.41%  

"46.42% "56.52% �&'&�	 � 
���	 BC	
��	 B'� ��	�%�	 K��  ��
�+�����$�� � 7�-C	 ��W���.   
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	C��	 �	��% ,�-�	 �� �� 
!��	 #� N�Sakha8  K��S	 ��C
��	 �� ����	 )�� �� k� 	�%��	 �C����	 
 &M% �C%
�	 #���� B���� 37.41 "%% 238.70   ��
�+� ��	�%�	 K���B����� "���$�� 46.428 "%35.71%  ��C
� B'�

� ��&�	 ����	  ��
�+�� � "���$���
�%�	  � �C����	 
 &M% �C% ����	 #� �&��&�	 ��C
��	 B'� k�� ��	��-�  B��� K�L
56.52 "%204.348% +� ��	�%�	 K���
� �����$�� �CD	� � 7�-C	 ��W� �	� �	�� ��	 �� ���!� " � #� ��� �� K��

 ,�-�	 	�� h��%� �� 
!��	 #� 	�%C� o�
 K�� k
�+��� � �% 
�&¤ q	.�C���	 ��\�  
�
&�  k� 	�%��	 �C����	��  ,�-�	 �� �� 
!��	 #� N�%C��	AUS 29639 "�	��	 �L  K��S	 ����	 ��C
� ��

28.57 %� � k�� ��	 �� ���!��  � �\�� � 7�-CL ��W� "103.57	 K�� %�W j�+�� ��	�% � !
% �� ��Nacl  )�� ��
	
��	 �� ��
�+����$��� � 7�-C	 ��W��	� " ���C� � ��&�	 ����	 ��C
� �� oV%
109.23 " %192.30 ��	�%�	 K�� %

 ��
�+�B-�� "���$���  K�L ����	 #� �&��&�	 ��C
��	 �� k�� ��	 B���68.22 " %58.87%  ��
�+� ��	�%�	 K������$�� 
 ��W� �	� �	�� ��	 �� B! ���!�L� 7�-C.  

 ,�-�	 #� _�� ��� RC'�Sham8 ���C 
&!� #�! # V�-�	 #� Ba� �� 
!��	 #� �� �! �!	
 �+�  �C����� � 
Sakha8 � AUS 29639 �\%	� �C���	 ��\�q	 ,�
R �C%  � ��� �	� k�� ��	 �� #!% ���L� 7�-C"  ���� # �% ��!

 # � # ��%Sakha8  �AUS 29639 O C  ,�-�	  �!	
Sakha8  �� l�� K��� �� 
!��	 #� �� �!  AUS 
29639 K��S	 ����	 ��C
� ��  � !
%�	 ���200 � 7�-C	 ��W��� B�� � � �"  � _�V%AUS 29639  ,�-�	 K��

Sakha8 � ��&�	 ����	 ��C
� �� "��W� #��  ��� ��� � !
%�	100 �&��&�	 ����	 ��C
� �� �  _�V%�	 #�!�	  ��W�L � 7�-C
�CD	� .  

 #� ��� # �%� � '��	 K�L p'�S	 B���� �\%���+� #� � �  ��� � '��� (����S	 )JD�	 o�
 K�� �� 
!��	 B��%
 ���7�%� 
\R%o� j�+�	�% Hong –Bing 2011, Datta et al.,2007, Cram, W.J.,1976, Ashraf, M. and  (
2006, M. Tufail, 1995, .Valentovič et al,  ( �� � &	
��	 �
)�	 # � # ��%�	 ���  "�!	
%  # ��% K�L �� 
!��	

B!� �&
���	 
 ��%�	 ��� �	
) l �r%  �!	
% K�	 ��+% �%�	 � ���� �V�	 �� ����	 u��� �!C%�	 �� 
�� #� ��&
���	 ��
�C����	 #� �V�%�� �� �%��� u
�%�	 ��� �� 
!��	  Anil 2005, Charkazi 2010.     

  
�� �	 35   �� �	28   �� �	21   

� C���	 �������	 � C���	 �������	 � C���	 �������	 

200 100 0 200 100 0 200 100 0 

0.0480 0.0500 0.0320 0.0410 0.0420 0.0333 0.0327 0.0377 0.0317 Sham8 

0.1403 0.0720 0.0450 0.1140 0.1230 0.0847 0.1057 0.0423 0.0317 Sakha8 

0.1367 0.1440 0.0857 0.1900 0.1360 0.0630 0.0577 0.0367 0.0280 AUS 29639 
 

L.S.D (1%) =0.01896 
L.S.D (1%)= 0.0359 

CV%=12.4% 

 
L.S.D (1%) = 0.00465 
L.S.D (1%)= 0.01479 

CV%=6.3% 

 
L.S.D (1%) = 0.01376 
L.S.D (1%)= 0.01727 

CV%= 10.2% 

�'�����	 # � 
L.S.D 
 �
)�	 # �� &	
��	  

L.S.D 
# ��%�	 B���� 

) �; @���2 ((����" H��" V/ W��) @���	�� ��
�E	
 �����	
 �� T����	
 �� ����	
 ��8�=
 ��S� 
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 �� ����	
 ��8�=
 ��S���	��	
 ����  

) �a
 B����	 #� RC'�3 #� ( ��V%
��	 �C����	 ��� ,�-�	 �� # ��
��	 �!	
% k�� � K�LSakha8  B'�
O'&�	 � 
���	 BC	
��	 ����CD	� � 7�-C	 ��W "� �	� K��S	 � 
���	 ��C
��	 �V� !
%  B���� # ��
��	93.75 " %

278.125 %  ��
�+� ��	�%�	 K��� �&��&�	 � 
���	 ��C
��	 B'� K��S	 k�� ��	 ���!� "���$���L  ��-� K�L B���
172 " %348 ��	�%�	 K�� % ��
�+�����$�� .   

 �C����	 ��� `��! �� # ��
��	 � !
% �� ��	 K�LAUS 29639 �L  K��S	 � 
���	 ��C
��	 �� �J��
218.18 " %518.18 ��	�%�	 K�� % ��
�+�� K�L � ��&�	 ��C
��	 �� k�� ��	 B��� B-�� "���$��146.3415 " %
524.39 ��	�%�	 K�� % ��
�+�����$�� � ���� ��a�
V��.   
  ,�-�	 �� ���Sham8  #� �DV��� �W���� #!�� # ��
��	 �!	
% K�L k� 	�%��	 �C����	 ��� �+�

Sakha8  �AUS 29639 �L S	 ��C
��	 �� �J��K�� 64.285 " %185.714 ��	�%�	 K�� % "���$�� �������
DV��	��  B����16.216 � !
% ��� %200  � !
%�	 �� l�� B�� ��� �100 �� B�� ��� �  � 
���	 ��C
��	

�&��&�	 �CD	� � ���� ��a�
V� `���¦  n��C�	 ,�-�	 #� K�L 
 $  	���Sham8  h !
% K�� l%
�a �DV��	
 
 �! B!$� # ��
��	o� �C���	 ��\�t� u
�%�	 k
%� B�) o�� � !
%�	 k�� �.  ���	
��	 #� � ���	 o� _�	�%  	���  

(Datta et al.,2007, Weinberg et al 1982, Huang et al 2000,  Bal 1976; Sinha and 
Rajagopal,1978, Hong –Bing 2011 ). 

 # � ��
�+��	 N��,��-S	  ���#� AUS 29639  ��W��� �C����	 �� ��	 o� # ��
��	 #� 
�!� �� �! �!	

 ,�-�	 o� ��
�+� � 7�-C	Sakha8 # %�C
��	 �� `���  
���	# %  � !
%�	 ���� �&��&�	� K��S	200  ��C
��	 ��

� ��&�	 � 
���	.   
 � ��� �\��� � ���	 �� ��� ��S	 #� ��� � R�% K�� B��  # ��
��	 #� ���	
��	 #� � ���	 �� � ��� � 
�	

 �' �!��
! ��V��V�	 �7��&– ) ��� � �!��Rubisco ��J� n 7
�	 ��&��	 (CO2 �	 B'� #V��! �+�C �� h !
%
�7�D�	¦  ) $�% K�L j� �r� � � �!��
!�	 �V R��	 )$� � � ��S	 	�\� � � � �!�S	 �V R��	 )�&  # ��
��	 #� # �% �L

#V��! �+�C" �� 
!��	 6��)-	�" (����S	 )JD�	 o�
� � '���" p'�§� �\%���+� k�� ��.  
) Abdelmalek ,and Khaled,. (2011)., Mandhania(2010).(  
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 �� �	35   �� �	28   �� �	21  
 

� C���	 �������	 � C���	 �������	 � C���	 �������	 

200 100 0 200 100 0 200 100 0  

0.0303 0.0370 0.0340 0.0420 0.05767 0.02967 0.0400 0.0230 0.01400 Sham8 

0.2273 0.1367 0.0500 0.1936 0.12000 0.06967 0.1216 0.0620 0.0320 Sakha8 

0.2150 0.1520 0.0617 0.2566 0.10100 0.04167 0.1360 0.0700 0.02227 AUS 29639 

 
L.S.D (1%) = 0.01129 
L.S.D (1%)=  0.01244 

CV%=8.2 

 
L.S.D (1%) = 0.00620 
L.S.D (1%)=0.010007 

CV%=7.2 

 
L.S.D (1%) = 0.00354 
L.S.D (1%)= 0.008662 

CV%= 10.4 

 
�'�����	 # � 

L.S.D 
� &	
��	 �
)�	 # � 

L.S.D 
# ��%�	 B���� 

) �; @���3(����" H��" V/ W��) ��	��	
 ���� �� ����	
 ��8�=
 ��S� (  

  

�����"��Y
 ���K��	
�   

•  �� ����	 )�� �� �C����	 � !
% �� ���� �� 
!��	� # ��
��	 �!	
% �� ��	� &	
��	 )���S	  �W����� �&'&�	
 n��C�	 ,�-�	 ��� Ba� ���!Sham8  ��� l�� #� B!Sakha8  �AUS 29639. 

• � ,�-�	 
\RSakha8  k�� � j� 7�-C	 ��	�  N�%C� �� K��S	 � 
���	 ��C
��	 �� �� 
!��	���  � !
%�	
200  � !
%�	 ���� l�V�  "�&��&�	 � 
���	 ��C
��	 �� N��� ��� �AUS 29639  � ��&�	 � 
���	 ��C
��	 �� 
�!	 k�� �

���$�� �������� # � !
%�	 '! �� � 7�-C	 ��W���. 
• _�V% AUS 29639 ,�-�	 K�� Sakha8N��� O C  B'� # ��
��	 #� � ��� � !	
%� 
���	 ��C
��	 

K��S	 � 7�-C	 ��W���  ���$�	 o� ��
�+� � !
%�	 ����200  � !
%�	 ���� � ��&�	 � 
���	 ��C
��	 ��100  ��
 "�&��&�	 � 
���	 ��C
��	 ,�-�	 _�V% ��� �Sakha8 � 
���	 ��C
��	 �� # ��
��	 �!	
% �� � ��&�	  � !
%�	 ���100 

 ���� !
%�	 200  � �&��&�	 � 
���	 ��C
��� ��W��L.���$�	 o� ��
�+� � 7�-C 
•  #� B! _�V%Sakha8  �AUS 29639  ,�-�	 K��Sham8  B�C%� � ��! # ��
��	� �� 
!��	 �!	
%�

 ������%��� *-��  	�� .�C����	� &	
� B�-M!  ^�	
� ��� �
%�	  K�� B�-C��,��-�  �\��C% �� � ��� km�V! �	�
.�C�����  

• �� j� �+C ��	
��	 ����%����C%��	 ,��-§� `��� `���  �� B&� B��V% N�� ��	
��� &	
��	 )���S	  o�
.�V�%���	 � 7 ��	 ,�
R�	 
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