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Germination is one of the most critical, sensitive, and main phenological stages in 

the life cycle of a plant and a key process in plant growth. To investigate the 

effects of seed priming on different germination characteristics of different wheat 

cultivars (Triticum aestivum L.), a factorial experiment is conducted in the form of 

a completely randomized design in the research greenhouse of the Agricultural and 

Natural Resources Research Center of Hamadan Province in 2022. The treatments 

include priming of seeds with fertilizers 1. Biozar, 2. Seafull amino zinc, 3. 

Sabzine, 4. Royesh, 5. Ecobooster, and 6. Control (no fertilizer application) and 

different wheat cultivars include Pishgam, Zarineh, Heydari, Sadra, Hashtrood, 

and Baran. The results show that seed priming have increased the coleoptile 
length, root and stem length, root and stem weight, percentage, speed of 

germination, vigor index, and activity of catalase and peroxidase enzymes in 

wheat seedlings in comparison with the control. The highest enzyme activities of 

catalase (0.129 Unit/ml) and peroxidase (88.58 Unit/ml) are obtained in seedlings 

obtained from seeds priming with Seafull amino zinc, being 65.8% and 32% more 

than the control, respectively. Considering that seed priming is a simple and cost-

effective method and at the same time it is simple and does not require complex 

technical knowledge, it can be easily implemented by farmers. Therefore, this 

method is recommended to improve germination and seedling growth and increase 

the quality and strength of wheat seeds. 
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4 �/��  

6  ) *��:�%��
EB(  ���% 27: P���  1  �� ����400 �1% �S��  !% P�I��$" k:�� *����,") u
��K
 �" !��"�," *��/(�)G�%  

  
 G��H2 .��<���� ���2�L � ����9�G }�K �	��"�4   

O7�  %&�)  EC  pH  �?4� �P��  Q1@  R�  %��3  S4  ��@ S)�/  �T	&  ��3�.+  

)�."�3 �.
(    )�3� �.
 �) U27�((  )�P��(  (=!���
 �� %7	V)  

30-0  �"��-�)G  81/0  5/7  45  16  5/5  34  5/60  66/0  6/27  400  

  


�% ��
��
��� ����� !	�� !U!^�: �!U ����� 10 b
���R �
�S� �� �
 !��% 15  � ���G m�$��
 HG�� �
 o= ���

N
��
 �4 �
 o= ��
�� � !	�� 
�O  � ��G!% *��/  &������ ��
�� �
 ���e�:
 �% 
2�" &�")EK-610i  ��	� HK�:

ow: .������� P���� (��9�4 �� �"� 80 !O�� ����: �
�� !% *�" 48 HI�: �� ��4 �	K ���G � ��� 2�� �	K 

P���� ����� .&�8 �!V���� &�8 �!	�� HI�: ��G27: ��1% �/��  H���6L � !�)% JK�G ���G27:M�2�4 �h���� ��

�1% �
��(�
�= � ��
��
 ��� � H7Z ���G. 
�% P��6� HI�:  !�)% JK�G � ��G 27: �/�� ���G27:!% c����  �


!W%
��� )1( �)2(  �)3(  ���e�:
) �����Ellis & Roberts, 1980; ISTA, 1985 .(  

W%
�> 1                                        (                                         Σ 
��

��
SG =  

W%
�> 2                                               (                         GP = 100×  
�

�
  

W%
�> 3                                               (                           VI = (Ls × Gp)/100  

�� P�
  *h��6"SG HI�: ��G27: ��1% ni �
�6� ���1% ���G27: di �
�6� T� ����GP �/�� ���G27: G �
�6� 

���1% ��G27: �� &�8 #��"�4  �N T� !�
��" ���%����
 .�)G�% JK�G !�)% �
 (�����) T/�R�/�� m�v 

��G27: ���0� )�/�� ��G27: �� ��� �K4 (�� &�8 !V���� !% H:� �"��4.  Q�:
 P�
 �%VI JK�G �!�)% Ls 

P�����" &�8 !V���� )T� !V���� � !	�� ( �Gp �/�� ��G27: H:
. �� ����= *
���q� ����9�G��% !V������  �


N
��
 �� ��
�� ��10 ��
��
 �
�S� �� �
 !��%��� �G .
�% ��
��
��� M�2�4 H���6L �h���� �
  3��Aebi )1984( 

���e�:
 �G !� �% !�2�� !��= ���������(�
�= k:�� P�
 M�2�4 �
��:
 H:
. 
�% #�): �
2�" H���6L M�2�4 P�
 �� �Z
 

&�9I
 ����9�� �}�," �
 !W%
� )4( ���e�:
 :�G  

 !W%
�4                            (                            Enzyme extract (Unit/ml)= 
(
�����)(�)(��)

(�)(�.��)
   

�� P�
 �&�"�L df ���% ��))� �����L r�^����: ��I 3 ��	���)�� M�R &�S," ���" #�): c(R�% �S�"����� 
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05/0 ��	� ��)�� M�R ���aI ��9�2�4 ��I 40 ���% ��))� �G�"�K c��v ���������(�
�=  � ∆A240���% ��))� ��I 

H�
�^ ��G k:��  &�") ��"��L����w:
 ����:�LAMBDA 365 ��	� HK�:(����"
 �� &�8 x�" 240 ��"���� 

�" �G�% .��I !% H:� ��"4 ���% ��))� �
2�" H���6L M�2�4 c(R�% �� �R
� �
 M�2�4 �"�G�%.  

H���6L M�2�4  �
��(�
�=!%  3��Chance & Maehly )1995��
��
 (��� .�G o= �
 !L�v
 ���� ���aI ����S: 

#��� m1O �� x�" &�8470 ��"���� !% *�" �� !+�^� �% ���e�:
 �
  &�") ��"��L����w:
 ����:�LAMBDA 365 

(����"
��	� HK�: ��
��
��� �G .H���6L M�2�4 �% ���e�:
 c��v �
 ) �G�"�KƐ=26.6 mM-1cm-1( 
�% 

c(R�% &������
��� �R
� �� �S�"���� ���aI �9�2�4 !7:�," ) �����!W%
� 5(.  

W%
�> 5   (                                                        Enzyme extract (Unit/ml)= 
(
�����)(�)(��)

(��.�)(�.��)
   

!� �� �4� ΔA470 �
2�" m1O H�
�^ ��G �
 �� !��9�  &�") ��"��L����w:
 k:��LAMBDA 365  HK�:

�(����"
��	� 3 �
�+" M�R �#)�
� df c��v H^� !� r��8 �
 M�(+� M�R ���0� #)�
� ���e�:
���" �)6� !: 

�S�" ���� )3000 ��������" (�% M�R !���
 ���aI �9�2�4 ���e�:
���" �)6� 50 ��������" !7:�," �"���G 26/6  c��v

�G�"�K &������
��� �  05/0 M� M�R ���aI �9�2�4 ���e�:
���" c(R�% �S�"���� .H:
 �� ����= !�S� !�2�� � 

T�S,��� ��"4 ��
��� T/�R �
 P�
 �#��"�4 o= �
 ��)�98
 �
 &�"�� ���% �4 ��� �% ���e�:
 �
 N�� �
2L
 SAS )!$(� 

1/9( *��/ HL�� � !(��+" P�����"�� �% ���e�:
 �
 ��"�4 �)U !)"
�
 P��
�1 �� {W: &�9�R
 5 �/�� N���
 .�G  

  

41�;� . ��� 4�!5� 

 !�2�� ;������
� o����
�!� �
� ��	� �� &�8 �T��=�'S� &�8 �!^�: &�8 �!	�� ��� �	K �!^�: ��� �	K �!	�� 

��� �� �!^�: ��� �� �!	�� �/�� ���G27: HI�: ���G27: JK�G � !�)% H���6L M�2�4�� �
��(�
�= � �h����  ��

N�)� ]S�$" N�^�
 !% ��8 �)6"�
� )01/0P<( H,� ��Z[� #�=��9�� HL�� �
�^ �1%  &��O)3.(   

 
G��H 3 .!�2�� o����
� *�e/ ]S�$" N�)� N�^�
 �� ]S�$" ����� ��Z[���Z[� H,�  

) T��=�'S� &�8CL) !^�: &�8 �(SL) !	�� &�8 �(RL) !^�: �	K ��� �(DWS) !	�� �	K ��� �(DWR) !^�: �� ��� �(FWS) !	�� �� ��� �(FWR)��G27: �/�� �(PG) ��G27: HI�: �(SG JK�G �(

) !�)%VI) �
��(�
�= M�2�4 H���6L �(POZ) �h���� M�2�4 H���6L �(CTZ) *
���q� c��v � (CV.( )**� *  �ns !% �)6" c�����
��)6" N�I � �/�� ;)= ��/�� �� {W: �� �" �
�.(�)G�%  

  

4 .11)�� ! 17� <=���>?�' @>A .  

P�����" !(��+" ;���� Q�:
�%��� #�% ���R M^� ��%4 ]S�$" N�^�
 P�% �� ) T��=�'S� &�8 P���95/6 ����:  !^�: &�8 �(��"

)88/12 ����: (��" ) !	�� &�8 �14/14 ����: !% 
� (��"�
� ��a�K
 ��K  &��O)4 &�8 P����)S% M� M�� N�^�
 P�% �� .(

) T��=�'S�7/5 ����:) !^�: &�8 �(��"65/9 ����: (��" ) !	�� &�8 �79/10 ����:M� .�G ����	" 
��/ M^� �� (��"  P�)U

����� ) T��=�'S� P���4/5 ����:) !^�: �(��"55/8 ����:) !	�� � (��"09/10 ����:� (��"��
��
 �
��% M^� � &��O) �G ���

                                                                                                                                                            
1. Duncan's multiple range test 

S.O.V df 
��TP ��W)�
 S�'"��
 

CL SL RL DWS DWR FWS FWR PG SG VI POZ CTZ 

��� )F(  5  **6772/9  **4891/79  **3100/62  **14737/0  **08577/0  **4045/6  **0896/6  **3037/758  **9289/46  **0026/99  **60/2872  **00502/0  

M^� )C( 5  **0296/25  **6757/14  **8976/20  **31052/0  **115351/0  **5648/9  **3779/8  **65007/38  *8305/9  **4548/25  **06/2818  **02539/0  

C  ×F 25  ns 07913/0  ns01484/0  **23352/0  ns0004/0  ns000128/0  **23416/0  ns04129/0  ns44424/0  ns14563/0  **29558/0  **826/73  ns00005/0  

�WK 108  235833/0  04666/0  045668/0 00046/0  000466/0  03336/0  33366/0  34427/2  500/2  06276/0  2500/6  00029/0  

CV  -  8/7  03/2  82/1  27/3  5/4  32/3  09/4  64/2  75/3  24/2  5/3  85/8  
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4 .(P�����" !(��+" ��
� P�����" !� �
� ��	� ���� T��=�'S� &�8 #�= ���1%!% ��G��9���)6" ��8#�% �
�  ���1% �
 ��

��% ���G  &��O)4.( #�% ) T��=�'=�S� &�8 P���10/7 ����:&�e�: ��9�� �� (��" �)�"4  &��O) ����� ����	" �)��4 �� .(

����� T%�+" ) T��=�'S� &�8 P���61/4 ����: &��O) ����� ����	" ���G ��9�� �� (��"4 &�8 �)���)�"4 &�e�: ��� .(

 ���G��9�� �% !(��+" �� 
� T��=�'S�35  &��O) �
� #�
2L
 �/��4 
� T��=�'S� &�8 ���G ��9�� �% !(��+" �� 2�� ����� ���: .(

 &��O) ���
� #�
2L
4 .(M� #�= ��Z[� H,� !	�� � !^�: &�8 !� H:
 �4 �
 ���R ;���� P�)U �
�^ ]S�$" ����� �% ��9��

!% �HL�� �,� #�% !� ) !^�: &�8 P���33/11 ����:&�e�: ��� ��9�� �� (��" �)�"4 !% �)��  &��O) �"4 H:�4 .(

�����  �% !^�: P���5/9 ����:O) ����� ����	" ���G ��9�� �� ��" &��4&�e�: &�" �1% &�S," ��� .(  !^�: &�8 �)���)�"4

 
�16  &��O) ��	$% ��70% ���G ��9�� �% !(��+" �� �/��4.( �)6" ���(% !	�� &�8 �% &�"�1% ����� �� M^� T%�+�" �Z
�
� 

)01/0P< ( &��O) ��%3#�% .(  ��� �+�eS� ��9�� �� �
1���Z[� P���:�&�e "4���)��)  T�G) ����� ����	" ���R M^� �1 .(

M� T%�+" ��  T�G) ����� ����	" �
��% M^� � ���G ��9�� �� �
1���Z[� P���1.( 

  
G��H 4 .!(��+" P�����" �Z
 N�)� ]S�$" N�^�
 � &�" �1% ����� �% *�e/ �%����
 ���"  

  
CL 

)�."�3 �.
(  
SL  

)�."�3 �.
( 
DWS  

)�."�3 �.
( 
DWR  

)J�X( 
FWR  

)J�X( 
PG  

)�P��( 
SG  

((�� �� ���W#) 
CTZ  

���
 �) ����)(�.�� 

M^�  
N��	�=  b3/6   c58/11  c66/0  c50/0  c66/4 a76/97  a96/12 a107/0  

!)���  ab8/6   b2/12  b71/0  b52/0 b77/4 c48/95  a59/12 a100/0 

���R  a95/6   a88/12  a77/0 a55/0  a15/5 b15/97  a69/12  a102/0 


��/  c7/5   d65/9  d63/0  d46/0 d40/4 d05/95  b55/10 b077/0 

����	�  dc6/5   e95/8  e58/0  e42/0 e00/4 e05/93  b55/10 b077/0 

�
��%  d4/5   f55/8  f56/0  f40/0 f8/3 f05/90  c65/9 b077/0 

���          

 ���G d61/4  e5/9  f49/0  f37/0  e82/3 e5/91  d56/10  f044/0  
��� �1% &�" ����% b82/5  c6/10  d69/0  d47/0  d32/4 c01/93  c58/11  d084/0  

 �)�� �)�"4 &�e�: a10/7  a33/11  a76/0  a55/0  a32/5 a74/94  a17/12  a129/0  
 !)�27: a 92/6  b2/11  c71/0  c50/0  c53/4 bc41/93  b78/11  c104/0  

 #��� &�"�1% ��� a 01/7  ab07/11  b74/0  b53/0  b93/4 ab09/94  ab98/11  b117/0  
 ��:�%��
  c42/5  d9/9  e53/0  e41/0 e87/3 d8/91  cd86/10  e064/0  

�� �� ���: � 
�% �� ��2O Y��R !%�	" ������9� N�I Y.�K
 �)6"�
� �� {W: &�9�R
 5 �/�� �".�G�% 

  

  

 Y�41 .#�= ��Z[�.!	�� &�8 �% ]S�$" N�^�
 �� N�)� �1% ��9��  

"F" !% ��� ����9��  c����1 - ����G 2- �����% 3- &�e�: �)�"4 ��)�� 4- �!)�27: 5 - #��� � 6- ��:�%��
  �"C" !% N�)� ]S�$" N�^�
  c����  
1 - �N��	�= 2- ����R 3- �!)��� 4 - �
��/ 5 - ����	� � 6 - .�
��%   
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4 .2"%! . B7� ! �
 1)�� ! 17�  

r%�W"  &��O4� ��� !V����.��% *��e�" ���(% ]S�$" N�^�
 �� �� #�% �� � P�M� �� !	�� � !^�: ��� P�!% c����  ��

 ����	" �
��% � ���R N�^�
�G  &��O)4( . ��	� ��K �
 
� ����e�" ;���� 2�� N�)� ���1% �% ]S�$" ����9�� &�9I


 Q�:
 P�
 �% .�
�#�% ��P� !V���� ����� t�%�" !% ���1% #�=��G��9�� �% �)���)�"4 &�e�: ��% !� !%�8� 

�)6" �
� #�% �� �
 ���1% ���G ���: � #�=����9�� !% H:� �"4 ) &��O4#�= .(��9��  ��
1z &�S," k:�� �1%

�)���)�"4 &�e�: !% c���� #�
2L
 cO�"  35  �32 ��� �/�� �	K !	�� � !^�: H7(� ���1% !% ���G ����� .

 �
 ���R ;���� T%�+�"�Z
��Z[� �)6" &��O) ��% !^�: �� ��� �% ��� � M^� �
�3 .(#�% ����� P� ��� ��9�� �� !^�: ��

 � ����� c���" ���R M^� � �)���)�"4 &�e�:M� �� T�G) �G T/�R 
��/ M^� � ���G ��9�� �� �4 �
�+" P�2.(  

  

  

 Y�42 .#�= ��Z[�.!^�: �� ��� �% ]S�$" N�^�
 �� N�)� �1% ��9��  

" F" ���9��!% ��� �  c����1����G . 2�����% . 3&�e�: . �)�"4 ��)�� 4�!)�27: . 5#��� . � 6��:�%��
 .  �"C" !% N�)� ]S�$" N�^�
  c����1 .

�N��	�= 2����R . 3�!)��� . 4�
��/ . 5����	� . � 6.�
��% .  

  

4 .3#C�* . "#��$� DE�� !  

!(��+" ��
� P�����"�� ��	� �
� !� P�����" �/�� ��G27: ���1% #�=��G��9�� !% ��8 �)6"�
� #�% �� �
 ���1% 

���G ��% )&��O 4(P�% �� . #�=����9�� �]S�$" #�% P��� �/�� ��G27: �� #�= ���1%��G��9�� �%  &�e�: ���

!% �)���)�"4 H:�  �"4)&��O 4(. M� �/�� P��� ��G27: �� �G ����	" ���G ���1% ) &��O4( .�/�� ��G27: 

���1% #�=��G��9�� �% !% �)���)�"4 &�e�: ��� ��8 �)6") �
�5/3 (�/�� #�% �� �
 ��% ���G ��9�� )&��O 4(HI�: . 

2�� ��G27: H,� ��Z[� #�=��9�� �1% �
�^ HL�� )&��O 3(#�% . P�����" P��� HI�: ���G27: t�%�" !% #�=��9��  ���

) �)���)�"4 &�e�:17/12 (��� �� !�
� ��% !� P�
 ����9�� !% ��8 �)6"�
� #�% �� �
 ���G ���1% � ���: #�=����9�� 

����% ) &��O4(�� . !9� #�=HI�: ����9�� ��G27: #�
2L
 ���G !% H7(�  &��O) ���
� ��	�4( .  

 

4 .4���� . 1���  

P�����" *��^ JK�G !V������ T/�R �
 ���1% #�=��G��9�� #�% �� ���1% �
 ���G !% H:�  &��O) �"44( .

#�% P��� JK�G !V���� !�)%�� t�%�" !% #�=��9�� ��% �)���)�"4 &�e�: ��� �% ���1% !% !���8 �)6"�
� #�% �� �
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JK�G �/�� !�)% P�
 !V���� H7(� !% ���1% ���G �G . ��� ��9�� �� (!�)%) !V���� *��^ JK�G �s�
�R �L�8 �


 T�G) �G T/�R ����	� M�� M^� � ���G ��9�� �� *��^ T^
�R � ����� ����	" ���R M^� � �)���)�"4 &�e�:3.(  

  

  

 Y�43 .#�= ��Z[��
 �� N�)� �1% ��9��.!V���� !�)% JK�G �% ]S�$" N�^  

"F" !% ��� ����9��  c����1����G . 2�����% . 3&�e�: . �)�"4 ��)�� 4�!)�27: . 5#��� . � 6��:�%��
 .  �"C" !% N�)� ]S�$" N�^�
  c����1�N��	�= . 

2����R . 3�!)��� . 4�
��/ . 5����	� . � 6.�
��% .  
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 ���1% 
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5 IJ� .  

 �
 ���R ]S�$" *�6��W"��Z[�&�S," �
 ���e�:
 �% �1% \)�9�
�= H7s" �
1� �� !V���� �G� � ��G27: �% ��
1z ��

�% .H:
 ]S�$" ������ !O�� !% P�
 !� ���1% #�=��G��9�� ��G27: HI�: � �/�� ��h�% H7(� !% ���1% ���G 

��)�G
� P�
 cO�" �"
 �G �� �� �� ��"� �P�6" ���" �	K #�% �� !% H7(� ���1% ���G ����� .�))� ���% 

���1% #�=���G �% !(��+" �� ��G��9�� �
 �X� !V���� ������� ��2% �� 
� �"�
�� !% HI�: ��G27:  2�� ��h�%

H7(� �
� .P�
 ;���� �% !�L��#��<= ���: �� ) ��% �(9� � k7��" b."�� �
��Rashi et al., 2006; Sheikhzadeh 

et al., 2014; Sivritepe et al., 2003.( M� #��<= ;���� P�)U #�
2L
 !� H:
 ��
� ��	� �� ��� �	K 

!V���� �� T/�R �
 ���1% M�
�= �G�� ���G �
 2�): #�
2L
 M�2�4�� ���������� � !% &�7�� �4 #�
2L
 �
2�" 

���K� �����= �1% ) �)�(�Sivritepe et al., 2003; Omidi et al., 2005(. !% �X� �"�:� #�
2L
 HI�: � �/�� 

��G27: �� !���� #�= &�9I
���9�� P�9" H:
 �G�� �
 P�
 H�6^
� �G�% #�= !���9�� �1% cO�" �+�
 *
���q� 

����9�G��% �2������� �)��9� &�6L ���� M�2�4��� ��:�)��9� DNA 2�): #�
2L
 � RNA� 2�): P�'���=�� �"���� 

!� P�
 �"
 c7: �G� #�
2L
 P�)O � #��� H	� H���%��"�� � �� H��0� ��70% �1% *��^ � !�
�O��� ���1% �" ����

)McDonald, 2000M� �( �" P�)U��
�� �G�� �
 ��:�
�4 M�2�4�� !�2����))� � *
�����%�� P�'���= �� TK
� �1% 

) �G�%Jamil & Rha, 2007.( #�=��9�� �1% �
 r��8 #��� N�h ��"� *�" 
�% m1O �m4 cO�" ��70% !�
�O���� 

��G27: � �
�+�:
 5��: � m�SW" !V���� �� �� !)"
� �6�:� �
 k�
�G �W�," �"��G )Rowse et al., 2001; 

Mazaheri & Manochehri, 2006; Mohammadi et al., 2009( .  

�Z
 #�=��9�� �1% �%  &�S," � m4��
1z �� !�
�O��� � !V���� �G��� T/�R �
 ���1% �
���U ���� )Secale 

montanum��	� ( �
� !� ��9�� �1% �% ��
1z &�S," c7: �/�� #�
2L
 !�
�O��� �") ��GAnsari & Sharif-

Zadeh, 2012&�9I
 .( #�=��9�� ��
1z &�S," �% �� ���$� ���1% cO�" #�
2L
 H���6L M�2�4 ��.�"4 ������)�
 

���): �����: � �����: *�e(L ���): �� !V������ #�= H7(� ��G��9�� !% !V������ T/�R �
 ���1% ���G  �����

)Kaur et al., 2002.( �� �:��% �Z
 #�=��9�� �%4 �% !�
�O��� �1% ���� ) 27:Cuminam cyminum3�
2� ( �G !� 

#�=��9�� #�
2L
 c7: ��
1z &�S," �% �/�� !�
�O��� P�
 ���1% ��G ) H:
Neamatollahi et al., 2009( !� �%  ;����

P�
 #��"�4 H+%�W" ��
� .�� �P���G *�� #�= ��9�� ��1% H���6L M�2�4 �� β � α�.�"4 �
 !� M�2�4�� �Zl" �� !�
�O��� 

�1% �)�(� 
� #�
2L
 �"!� ��)�� P�
 �"
 c7: #�
2L
 *��^ �1% �" ����)Jamil & Rha, 2007.( 5��(� !�
�O��� �� 

���1% #�= �" ��G��9����
�� �G�� �
 �4 �G�% !� P�
 ���1% �� !SR�" m1O �m4 r��8 �
 ��70% M�"�� �	z 

�9:.=���: � DNA#��� � H���%��" H	��� � #�
2L
 H���6L�� �����%��" �
 !S9O H���6L #�
2L
 M�2�4 �� !�2�� ��))� 

M� ��U �e�4 ��.�"4 #�
2L
 ATP#�
2L
 � 2�): RNA �DNA#�
2L
 � �
�6� � �� P�I �+��
 &�R ���S9I ��)����" ��

)Afzal et al., 2002(  cO�"����� ��G ��"� !�
�O��� H7(� !% ���1% ���G �"���� P�
 !� �"
 c7: �"��G �� ���1% 

#�=��G��9�� �
 ��,� !�
�O TR
�"��� H7(� !% ���1% ���G !�L�	�=�� �)G�% )Rowse et al., 2001; Afzal et al., 

2002(. P�
�%�)% #�
2L
 HI�: !�
�O��� �� �Z
 #�= &�9I
��9�� ��1% ������9� #�
2L
 *��^ P�
 H:���1% !� �"
 P�
 

�" ��
�� cO�" ��70% HI�: �G� #��� ������� ��������2�L ����9��� ��
� �� 1% � H�e�� #�
2L
 � H�9� ���S9I ��G 

)Maestrini et al., 2004; Demir et al., 2006; Sheikhzadeh et al., 2014(.   

#�
2L
 HI�: !�
�O��� �% �Z
 #�=��9�� �� ]S�$" ������ ���1% 2�� 3�
2� H:
 ��G !� �% ;���� P�
 r�+,� 

H+%�W" ) ��
�Khodary, 2004; Moosavi et al., 2009; Casenave & Toselli, 2007(. �����1% 
�
� !� 
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JK�G *��^ ��h�% ��)�(� ��.I �% P�G
� �/�� HI�: � !�
�O��� �h�% !V������ �^ � ��2% �� 2��  �����

�") �))�El-Khallal et al., 2009; Rabiee & Bayat, 2009(.   

#�= !U��
&�S," �% ���1% ��9�� �)�G
� �7:�)" ���S9I ���G��9�� �% !(��+" �� ��
1z ��� P�
 �%  ���" �� &�R

&�S,"M	U ��S�9I �)���)�"4 &�e�: ��
1z &�S," 2�� ]S�$" �� !% H7(� 
� ���  �
� ��	� ��K �
 ����9�� ���:

�" !� ��
��!% T��� !% !O�� �% .�G�% ��
1z &�S," P�
 �� ��O�" ]S�$" �/�)I � �
�" �*����," P�
  !� &�e�: ���

) ������� �
 �)���)�"46 �(�/�� ) ��3 ) �% �(�/��5/1 �)�"4 �(�/�� ) ��:
4 � (�/�� 3 �/�� �7SO ������  !�K�:

�" �H:
 ��G �H(�
� �� � ������� h�% �/�� 
� ���% HSI �
��M� P�)U 2�� ��:
 �)�"4 � ������ �7SO  #+�

%! .���
� !V���� ��G27: �/�� � HI�: �� ��
2:  

  

61L��� . ���,��*�M�7�� ! 

!% #��<= P�
 �
 T/�R ;���� !% !O�� �% !� �
� ��	� �%�K �^�
 ���1% �� T9�," HK
�)����z ��G27: �N�)� ]S�$" N

#�= ��9�� &�S," �% ���1%!V���� �G� ����1% ��G27: ��70% cO�" ��
1z ��M�2�4 H���6L #�
2L
 � �� ��

���4 !V���� �
��(�
 N�)� �� #�= P�% �� .��������1% �� ���e�:
���" ����9�� #�= ����� P�
 ��� �% �1% ��9��

&�e�:#�% �)���)�"4  �Z
 P���M� � !V���� u�e��
 ��	K � �� ��� ����1% *��^ ���G27:�% 
� H7s"  M�2�4 H���6L P�)U

 \)�9�
�= !% ��0% #)�
� �M�� ���1% �% !(��+" �� N�)� �%4 N�^�
 2�� N�^�
 P�% �� .�
� ��	� 
� �
��(�
�= � �h���� ��

P�
 !% !O�� �% .���
� ��	� �1% #�= !����: �G�� �1% ��9�� ���+" � !% !L�/  �)L #�
� !% ���� N�I � ����: P�I�� � ���%

!% ����V�= �" ���:4 #�
2L
 � !V���� �G� ���G27: ��70% H0O 3�� P�
 P�
�%�)% ����� 
�O
 �
����	� k:�� ��
��

�" !�/�� N�)� !V���� c:�)" �
�+�:
 � ���1% *��^ � H�e��.��G �" ��0)	�=HXSz ��G ���� �� �� &�"�1% �����

M�S^
.����� �
�^ �%����
 � !6��W"���" ���%�� N�)����� N�^�
 �� �% ��
��" &�: �)U �� � ���� ��  
  

7 .�O7
 ! ���*�#)  

 � �
�9� ���:
 �6�78 5%�)" � ����	� ;���� � 3��"4 �*�+�+,� ��"��: �
M� P�)U  ���:
 ����:�� ���6� !���,�


�
�9� !% �8�K �"[�P  � ���" 5%�)"M� P�)U H��9R�)6" ���" ��
���^ � ��	� �  .����  
  

8 Q;��� R��H
 . 

��� !��� ���6� �6L�)" k:�� ����)(��� ��O� ��
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