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	7�) �� #��  T� * #�)�-�) 	E A"�  ��>�� ��$*��, /$�/ f�O2�� )�*� : 	,��  �
�$��E? *1400�, .( �� �&�� �� 
��$*�
U2���* 9� 	�� �� #��  T� �3 ��? *� 	� 	������ �� #$��� ���2� � !E�2��$�) * �$�)) (�7�� �$�51398 * �$/�) h

 �
�$��E?1400.( 4 -3 �	��2-*$ .���& ��0� h(�2�? 	������ !��6� $/ ��" ������05�,��8  4��;��9: � 
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+�O�� * ( ��� R�/ �� * �-/ 
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i 9v� hJ/�E) $/ 	��= �, ���D?��? a 62��� ; (�)�� ���D?��? j���� �� �M"�����? 	27�(%� �$ >��D:� �-� J/�/. 
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�$��E? *Menghistu et al., 2018 �, (�2:�� �-/ �] 2) ��� �� (
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�()��: V5 $/ 	)����) * 	�)�� ��()� .�-� J(7	�?*@5 $/ $ o���$ *� M�
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�$*��, J��=� �/ ��!  ��? * �3� �AF�= y�� �L��2� * /(92� 	�3 .���� �D ��� 4 7 ��?$�/ ��, !��"� UE�8�  �-� 

)(� 
����-���� ���)�� *$�D� U%, 
�2-����A  �� * �(E=���1398.( ��� $/ +�-��? � ��� �� �&�� �� #��  T� 	E A"� * >?�, 
	'()$����? 
�2-� ��� 
���� �� 
3 �� 	7�) ��?(�� 5 * 	������  .�-� J(7 �&������)�'a%- �, �� +�T27� >�� 

��$*��, $/ 
�2-� $/ 	P10 +�- �270' a,o� " $/ �$ a%- ���� �� >����? �9�F * #��(�  � �XE? .�-� �27�/
/�(9� R�/ ����� 
�2-� �M�) �� +�-��? !M" �� ! �/ �  T� _M- 	'()� * #���� 	7�) 	������ �� ()*$ 	�?�, $/ 
> 5 �2:�' ) �-�(� 
����-���� ���)�� *�D�$ U%, 
�2-����A  �� * �(E=���1399.( +*(& $/ 1 � �	<�$� #$��� � 9<*

���-��� * �( ��� ��?(=�*4 -3 ��? 	������ /�(�$ �� (E=����� * ���A U%, 
�2-� ��$*��, >�� J(�/1401  �Y�$�
%& 
����-) �-� J(7 �(E=����� * ���A U%, 
�2-� ��$*��, /�1401.( 
�E? $�P  �,	� J(?���/�7 ���2� � 	������ �

.�-� J/�E) /$�* 	�3 	��$� 	<$� * 	;�� 	<�$� �a�/ 	��$� 	<�$� �� �$ #$���  
  

 8�#91- ;�����) � �#5
�< ���#%�� .�=��� 	� �
����� ��������� � 	��,5>!� ����� �)����� ?@� ���#$%�  

&� �  ��=�
  #%��  A�  (8��� ��5,5
) ����� D,E
  

1  a�/ 	��$� 	<�$�  $�2�?  000,80  000,750,5  
2  	�3 	��$� 	<�$�  $�2�?  000,10  000,600  
3  	;�� 	<�$�  $�2�?  700  000,700  
4  _M- R�/  o�$  500  000,30  
5  � U�- R�/  o�$  50  000,10  
6  !�� $�M)�  	�A,  000,4  000,80  

!, .E&      000,170,7  

               :.M���$*��, /�%& 
����-� U%, 
�2-����A  �� *�(E=��� 1401  

  

 +*(& $/2� ������ >7�5 ��� (F$/	 J��� $/  J�� ��%M�/$� 
���5 �� ���- _�1400  N��7 o�-� ��SPEI �H� ��_  

�2-�%7 
�E? .�-� J(7 �Y�$�
�2-�%7 �~,� ��-� J(?��� !��" �, $�P ��? L�E]� $/ .(�2�? 	������ � '$/ 
�2-�

	�	������ !6C D,�� 
���
�2-�%7 �$ 
�2-� ��� ��?) ��)�/ 	^E%� * (E=����� �R��8 ��?�5 D,��>� (� *���� 
�$*��, (�E7�?� � �
���1400.(   

 �� (E=����� 
�2-�%73239 .����2��A ,� |$D� ���� 
�2-�%7 $�( p-) >�� $�%8 �� * �-� 
�2-� * �D,�� ���/�� �
 * (��2 8 * $�( p- ����' �
�*/�� �\�-��) �%7 [�5 �(
� UM,11  .�-� J(7 ! ��� 
�2�?/ ��$�/ �(E=����� 
�2-�%7

J�%� /�(9� ���2� �) 
�2-� 	;�� * 	��$� $�/��23368 J�%� * 	��$� $�/��11113 J�%�	� (	;�� $�/�� �M�$ 
�2-�%7 ��� .(7��
+*� �
�D  ��� ( )�M;�� #n�O��) 	39/84723 
�2-�%7 ���- 
� � $/ �$ (��� 
/�� �$�/ �� * �-�$�/ �?03/7160  �� $�2�?

 �� 	�3 	��$� #n�O�� �( ��� 
�D � ���� �� ./$�/ �$ 
�2-� l�- $/ R*/ �M�$ �	�3 	��$� 	<�$�72/19002  +�- $/ ���
 	��$�1400-1399 �15 �$ 
�2-� #�( ��� !, �� (F$/ 	� �� $/ �(E=����� * ���A U%, 
�2-� ��$*��, /�%& 
����-) /� '
1401.(  +*(& #���P� o�-� ��2 �1/43 	������ ��� (E=����� 
�2-�%7 �=��� �� (F$/ /$�/ $��" (�(7 $� �� ��?

)�5 D,��>� (� *���� �$*��, (�E7�?� � �
���1400.( �2-�%7 ��� ���� �$��'�) ��?(�� 5 	������ �27�/ J��E? �� 

�� 	������ #��C� .�-�� ��9: 
��,�- �~,� �� 9� �, 	��2-*$ 	=��) $/ f�O� */ ��-� �3 �� �2���* ��$*��, ��?

	� 
�(�8 �	E ?���� * 	�&*�� �(EF) (7��1389
�2�?/ .( 
�,�, �� .���� >�� �D,�� 
�2-�%7 (E=����� ���& $/ 
	"�7 \�-�� $��" � * �/���) /$�/ �()*(E=1399 �3 �� �2�� 
3 
��,�- �� 9� �, �-� $��, 	��2-*$ QP��� �AE& �� * (
 .�-�
�,�, 
�2�?/  ��$�/24 ) �/��315  * ���- ��$�/ �/��39  �
���� $��3 D,��) �-� (���- �� 	��� �/��31399.(  ��
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 $��3 o�-�1401 	��$� #n�O�� ��,��� l�- �� 
�2�?/ ��� �581 �� * $�2�? 	;�� #n�O41/2073  /�(9� �$�2�?821 
J�%� * 	��$� $�/��1457 J�%�
�2�?/ ���- 
� � $/ �$ 	;�� #n�O�� ��,��� l�- ���2� � * /$�/ 	;�� $�/�� ��?

.�-� J/�/ f�O2�� /�� �� (E=����� 
�2-�%7  ��,��� l�- ��) 4 - �6��� 4��; +�O��1491  l�- ��) */�' * ($�2�?
 ��,���32/277 J�%� /�(9� .�-� ($�2�? �
�2�?/ ��� 	��/ 
�$�/��144 J�%� ��) $�/��6280  * _M- R�/1013  (� U�- R�/

	�(7��  �(E=����� * ���A U%, 
�2-� ��$*��, /�%& 
����-)1401 .( �+�= ��� ��	A� 
�2�?/ 
��,�- �� 9� 	U2���* a;$
�6��� $/ 	������ �*�� * ��$*��, �� 
�,�,� �/*(�� .��& * /�E2�� !��" #���P� ������ #��C� �� ����$ $/ ��� $/ 	

�6��� /$�/ /�&* ��9���� ��� $/ �0� .������ #��C�	 �?$��)�� ��� �2-*$	� �� 
�2-�%7 
�,�, 
�2�?/ �9���� /$�� (E=���
.�-� �2:�' $��"  

  
 8�#92- FG� 
����� �5�H< ;I<�  (�� J� �� �< 	
�����  ���;�!E (�
 1400 >!� �����	��,5 �� �#$%���  

&� �  �����!" L��   #% � 

8�
��  

 �
�����

&5M�  

 �
�����

N���
  

 �
�����

#�#"  

 �
�����

#�#" ��5��  

 ���#O�  ��$P


�
�����  

1  �7��  9/7  3/26  1/21  7/23  1/21  1/92  
2  (E=�����  0/0  3/11  8/23  9/21  1/43  0/100  
3  	^E%�  0/0  0/0  2/21  9/76  9/1  0/100 

4  R��8  0/0  2/10  4/20  4/18  0/51  0/100 

5  �)/  0/0  4/4  8/37  1/31  7/26  0/100 

6  ���A U%,  0/0  8/5  4/39  8/28  0/26  0/100 

7  
�$��X'  0/22  6/46  5/30  8/0  0/0  0/78  
8  J(��  0/0  0/0  7/72  3/27  0/0  0/100  


�2-� !,  0/5  4/16  0/30  4/24  3/24  0/95  
$��, !,  3/8  8/14  8/22  3/32  2/21  1/91  

       :.M���5 D,��>� (� *���� �$*��, (�E7�?� ��
��� 1400  

 

?���� Q�� 

�%& >?*@5 ��� $/ ��-��7	 �9���� �	��2-*$ ��?$��)�� 	��E2&� * �/�O2"� � 9<* �� 	������ #��C� �� 	H , ��
�,$��� .�-� �2:��05 #$�F 	:��2,� /���*$?$��)�� !��7 Q 6�� 
�'(��, >�� 
�,�, 
�2�?/ $/ �,�- 	��2-*$ ��

	� (E=����� 
�2-�%7 �D,��.(�7�� �)�E) �%&�� �� ' �	:�� ���A' _ ��� �� J/�H2-� �� * (�E:(? #$�F47  ��v�� �� �H)
�� * J(7 ���2)� 
�,�, 
�2�?/ iA2�� ��?�2-*$ $/ �,�- $��)�� J/�H2-� �� �M=�O���? �/�: �2:��$�2��- �E ) Q E�� 

>-�5�7�//�� * ��� ��?��? .E& �	)�( �J/�/ �$*3�:�� ���/� ��K) L�M7� �� 
( -$ �� �?.  	���9� ��?(=�* Vp-
�M=�O� ���� �$�0'(, $/ .�:��05 #$�F 	���2)� �$�0'(, * �$��� �$�0'(, ���� �$�0'(, * J(7 	��-��7  $*�� #�9:/ ��

	��)��) �� (9� * /�7�/ �2��7 * �$�0'J/J/�/ ! A�� ��?���E]� \���2-� $�K�� �� �?�� 	'@�* ���2-/ * �?�(�� ��?

3 	� #$�F �? ���v�) /��051393.( ! A�� �[��2) �Y�$� * � �H� ���� ��2�� R�) W-��$�D:� ��� �/ � , V�� 

)MAXQDA(  ���)20 .�:��05 #$�F R�)$�D:� ��� �/ � , V�� )MAXQDA( R�)� 5 �$�D:� ! A�� * ��D]� ���� �2:�
J/�/ 	H ,J��= $/ 
3 �� �, �-�? J� ; * 	)��)� R�A� �	��E2&� R�A� ��?��"/ ����  ���%- $�, ()*$ .���� * $/ >?*@5

	� J/�H2-�/�7.   

  

	�R��SI� � ��  

J/� 5 ����]� $�K�� �� .(7 �2:�' J�%� ��2�� ! A�� I*$ �� �J(7 �Y�$� #��K) \���2-� * ���-�2,� * ! A�� * ��D B�
J/�/ >-�5 �� !F�= ��? ���� ��?�M=�O� 	-$�� �� V5��2:��05 #$�F ��? �M=�O� �2��� �? .(�3$/ ��2�� #$�F �� V5

�F���7�//�� � � �� �( A, a ?�H� �	���).(7 \���2-� �? (9� �� (�8 $�� �	-$�� ���6���? y�2�� 	��-��7 * �6MP -
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�(��  .(�/�'�� V5  �� * (7 ����6� ��� �$�0U^, �� !F�= a ?�H� �� _� �? #*�H� * ����� 
�D � ��$��� �$�0'(, $/ �
3
�6MP * R�;/��6MP D ) 	���2)� �$�0'(, $/ .(7 �2��/�5 ()/�� ����� 	2 ?�� ��$�/ �, 	��$�M� �(�� R�;/� �� 	A, �(��

�6MP�� ��? * (7 !F�= J(�3 �-/�� 4�= $���� a ?�H�� �M�$�(�� #$�F  .�:�' +*(&3#��C� � �/�O2"� 	������ �� 
J�'(�/ ��?$��)�� 	��2-*$ 
�2�?/ 
�,�, 	� 
��) �$.(?/  #��C� !��7 	������ #��C� ���6� �- ��6��� $/ �%2)� $/

���� * 	��E2&� ��/�O2"�.(7 	��-��7 	� �� [��2) �� Q���� ��/�O2"� #��C� ���6�  ��10  ���6���� $/ +�2�� !��7
 !;��� $/ +�2�� ���$*��, !;��� $/ +�2�� �(�3$/��$*��, � ; �+�T27� $�2��- �  T� � �	��$�/ I�$� �	��$�/ 
�D �

�����- ��$�0'���D? >��D:� ��/�O2"� 
��� $/ >?�,� �	'()� ��?���D? >��D:��$*��, ��?  �, J(7 ! ��� �K) ��
 	)�*��: ���2� � �
���U�-�5 a ?�H� �� j����"��9: >?�,� ��? �$*��,� ���A -*� � l�- $/ >?�, h��,���D:�>� 

D?��� �3 �%& �3 !E=�$�  #n�O��"  *"� ��9: R�])� �%& �U�/ 	)��� $/ � �� J$�&� ���D? >��D:���$*��, ��?"  ��
 	)�*��:40  �� j���� 	)�*��: ���2E, *"���- >?�,���$�0'  >�� $/��, � ;��$*"  	)�*��: ��12 	�.(7��  

 $/ +*(&4��?$��)�� J�'(�/ �� 	������ 	��E2&� #��C� � 	��2-*$ 
�2�?/ 
�,�, 
�2-�%7 �-� J(7 �Y�$� (E=�����. 
 	��E2&� #��C� ���6� $/ �, /�/ 
��) >?*@5 [��2)10  � E, $/ >?�, �	������ �� �A��6� I���3 I�2�' !��7 ���6����

 $/ >?�, ��0; �	2����)�*$ �	)�*$ * 	E�& ���- >?�, ��0; � H ,	'()��- $/ >?�, 	U�?�:-  #�&�%� �	��E2&�
 �
��,�-
� ��2-*$ �,$��� >?�, �?�, �� 	������ 	��E2&� #��C� �� � ��� * /�E2�� V= >?�, �	U2�ME? * !��9� >

 o�-� �� .�-� 	��2-*$ ��?$��)��
���U�-�5 �K) ��� 	)�*��: ���2� � a ?�H� �� j��"'$/ * k����  ��  ��� /��:�	  ��
; /��:�	���� "  *"(�3$�,�) o��=�� (6� *	���'��"  	)�*��: ��41  �� j���� 	)�*��: ���2E, *"EY�/ #�&�%�	 �- ���� 

�2-*$ QP���	� 5
���� "  	)�*��: ��12 	��� 	�� .(7�� ���$���� a%� * ���� �� $/ 	������ 	��E2&� #��C��
�,�, �6�  ���
 �, �-�������	 '$/ * k�� y�����  ��   /��:�.�-� �������� )��  A�� #�$��2�� ��	 �$��"�� ���� * lAF  � � I��-

	� �$*�< /��:�.(��E)  
 +*(& $/5���� #��C� ���?$��)�� J�'(�/ �� 	������ 	� �� 	��2-*$ 
�2�?/ 
�,�, 
�2-�%7  J/�/ 
��) (E=�����
.�-� J(7 ���� #��C� ���6� $/ �, /�/ 
��) >?*@5 [��2) � H , * �6��� ���? � H , !��7 ���6���� */ 	� ��

W �� ����  �6������� #��C� ���-� 	��2-*$ ��?$��)�� �� 	������ 	� �� . j���� 	)�*��: ���2� � 
���U�-�5 �K) ��
 R�%H� ��"�D:�>� �D:� * #$��= �&$/>� )��  �3	 '
�?� "  	)�*��: ��44  �� j���� 	)�*��: ���2E, *"�7/ I�2�'��? 

)���� * ����E�	"  	)�*��: ��15 	�.(7��  

  

  

  

  

  

  

  

  

  

  

 8�#93-  �T�U� ������ 
������   )�(�V#� ��������� ������� �� �����!" ����� ����� #$%���  

	
��
  	
��
��)  '5��M
  ������R  

�
 �T

�U�
  

 !;��� $/ +�2�� � ;
*��,��$  

I�2�' �( ���� ; * ���, !;��� �2-*$ 
��,�- � � $/ 20  
I�2�'  >�� $/ �$�� ���$*��, � ; /DE2-/ >?�, * /��� ��<�6� ! �(� 38  

$/ +�2��  !;�����$*��, � ; ��J� ; * � �*� /��� >?�, ��-�* 18  
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� ��9: $/ 
�)� +�T27� >?�, * ��$*��, ��?� ��9: �� 
/$*3 �*$ �	P� � (�)�� 	U)�� ��?
J� ; * ��*(A'  

36  

  ��$*��, !;��� �� 	)�/�' �*$  37  

T��   +�T27� $�2��-  

� ��9: >?�,�� ��$*��, ��?�A -*��,��� l�- $/ >?�, �  40  
 !;��� �� 
/$*3 �*$ * !T7 $/ �  T���$*��, � ; (J� ; * �9�F �#��(�) �2-*$ $/  28  

!;��� �� 
/$*3 �*$ �� ��%7�'$�, 
����  32  
 �� 	U2���* L�) _� * !T7 L�) _���$*��, +�O��  39  

�
�D  �$�/	�  

>?�, l�- #�;��  30  
>?�,  ��,��� l�-	��$� 	<�$� 32  
>?�, #�*/� � ����  R���� *��$*��, 33  
 >?�, $/R�/ /�(9�� U�- * _M- ��? 35  
 I*�:+D�� R���� * �P 15  

I�$� �$�/	�  

 	��2-*$ +���� * y��� �/�O2"� I�$� >?�, 28  
 �/�O2"� I�$� >?�,� ��	��$� ��?  32  

��� �/�O2"� I�$� >?�,�?  34  
R�/ I�$� >?�,� H , �:� ! �(� � U�- * _M- ��?  29  

���-�� $�0'�  
�����- >?�,��$*��, >�� $/ �$�0' 29  
�����- >?�, >�� $/ �$�0'� ; ��$*��,  12  

�����- * �2-*$ �� �����- \*��(J� ; * _A� (���) �%7 $/ 
� ��2-*$ �$�0'  27  

 
��� $/ >?�,
/�O2"��  

J/�%) 
�'(�7*�: �
�U���E? �
����73 �� 	O�7 	?(� >��D:�J� ; * ��$*��, ��?  25  

����- �� 	?(� >��D:�_)�� � K) 	2�*/ ��?�*(�F ��?J� ; * �?  28  

� ��5 (��� #$(" * 	'()� \�2���� � %� $/ 	)����) 35  
>��D:� 	U2���* �� 	��2-*$ ��?$��)�� _E,* 	2�*/ ��? 	2��E= ��?/�%)  33  

���/�5��� $/ � �m� R�*	�)�� ��?  34  

�D:�>� D?��� -�?� 
'()�	  

�� (�3 * ���) 	:�O� ���)� ���D? >��D:���? ���/ >��D:� ! �/  29  
 � %� ���D? >��D:��3  33  

���D? >��D:�	A�� #��(� ��?  20  
#n�O�� !6) * !E= ����, >��D:�  21  

$��)�� 	��0; ��?�� ) � %� ���D? >��D:�  36  
 >��D:�� %� ���D? 	A�� #n�O��  35  

�D:�>� D?��� �?� 
�$*��,�  

J/�%) �E " >��D:�?� )* /�, �$0� (J� ; 35  
��D:� >�3 !E= ���D? #n�O�� �$� �3 �%&  40  

�3 J� �� �%& J� ; * ��2-� ��X<�= ���- ���D? >��D:�  38  
� �� $/ J�8 �H= ���D? >��D:�  39  

#�:3 �� J�$�M� ���D? >��D:� (��? * �3 #��  T� ! �(� #�:3 /��/�� * R�E- �n�� ���D?)  38  
/ 	)��� $/ � �� J$�&� ���D? >��D:�� ��9: R�])� �%& �U���$*��, ��?  40  

� ��9: $/ ���"$ >��D:� ��?��$*��, � ; 34  

  
  

 8�#94- -�$�9� ������ 
������   )�(�V#� ��������� ������� �� �����!" ����� ����� #$%���  

	
��
  	
��
��)  '5��M
  ������R  

�
-�$�9

�
  

 I���3 I�2�'
������ �� �A��6�	 

�$�D'�� J$*/7���3 ��?	 -  	]�*��	������ f�O� $/ 34  
J� 7 I���3���) ��? 	�3 a, W���7 $/ #n�O�� ��,  33  
J� 7 I���3�$� �3 ���) ��? 	������ W���7 $/  36  

��DU��& !;��� I���3 J$*/ �$�D'�� ��$*��,  17  
J��- ��(=� I���3 �A' � K)) 	������ �� �A��6� �%& #n�O�� �*$ ��(
�M��- >7�5 ��)�  13  



&��'� �	���	 ()�*+�, �- ��.�����, (��/0	� ��/*.1 ����� ��/0�23 �45����- 

80 

 

J�'$�, /�]�� I���3�2�� * ��$*��, #n�O�� �$*��: ��?#n�O�� �(��  27  
	������ $�C3 >?�, �� �� $/ Q:�� �$�]� * 	��� >)�/ �Y�$�  26  

E, $/ >?�,�  �0;  

 >?�,J(�* /�(9� B�O� $/ /�ME, * 	��0; ��?	��0; /��� �$*�< 35  
9:/ /�(9� $/ >?�,	��/ 	� ^�*�5 * 	�M� /��� B�O� #�  35  

	A�� #n�O�� B�O� $/ >?�,  36  
	27�(%� * a��- ��7 �3 �� 	-�2-/ #�9:/ >?�, 34  

, $/ >?�,� H  
�0; 

	)( ��73 �3 � H , $/ >?�, 37  
#n�O�� � H , $/ >?�, 	� ^�*�5 * 	�M� 	��/ 32  

	A�� #n�O�� � H , $/ >?�, 29  
>?�, _ )�'$� #n�O�� �� 	-�2-/  31  
>?�, $/ J(�* � H ,	��0; ��?  30  

 ���- >?�,
E�&	  

L� 7 $�E ���$�E �) 	A�� 
��,�- � � $/ 	E�& ��?�	E�8 ��? 	�H�� (J� ; *  29  
�$�E � \�*$ #(7
��,�- � � $/ 	E�& ��?  25  

�$�E � ����� $/ ��*�6� >?�,�?  19  

2����)�*$	  

�=� o��� ����<� * o�2-�
3 �� 	7�) #���� * 	������ ! �/  36  
�/���/ o��=� � ��9: �� 
/�� +�T�� * �2-*$ $/ 	'()� ��	;�� * 	��$� ��?  38  

�� #$�6= o��=�
3 �� !F�= 	��� 	)����) * 	������ �� 	7�) (�3$/ >?�, ! �/  35  
	'()� W���7 /�M%� �%& �( ���) o��=�  40  

	���'��(6� * �(�3$�,�) o��=�  41  
 o��=��� �������) * � �*���	��2-*$ !;��� �� 	������ $�C3 �2� � #(7 ! �/  36  

'()��-	 U�?�:	  

>?�, �6��� �� �/*$* 
��U7/�' /�(9� $/ 34  
 �$�D'�� >?�,J$����& � K) 	��E2&� a-���J� ; * 	M?0� a-��� ��? 18  
 ��/3 	7����:	A�� ��- *  29  


��,�- ���� 	���H� #� %�� >?�,  33  
 QA� >?�,	��2-*$ 	2�- * 	2-/ .���F 19  


��,�- #�&�%�  
#�&�%� * �"�� 	AO: 
��,�- QP��� ��  	��2-*$
���� 5 34  
 #�&�%�
���� 5 	��2-*$ QP��� ���- �� 	EY�/  12  

 �,$��� >?�,
�2-*$
� � 

�,$��� >?�,  $��� $/�2-*$ �$�, * 	��D : 20 

�$� ?/ * �$�7 �� �,$��� >?�, �2-*$ 	��� $��� $/  25 

�,$��� >?�, �2-*$ 	�$��� * ���: $��� $/  19 

 � ��?$�, $/ �,$��� >?�,}�" �*(�F ! ���) �(�����- #���� != �������  21 

� ��9: $/ �,$��� >?�,��& � K)) 	��E2&� a-��� * �?* �? (	M?0� a-���  24 

 >?�,,$���
� ��2-*$ �� j���� !Y��� * #�:�2�� .:$ $/ �  25 

�2-*$ 	9 MP .���� �H= $/ �,$��� >?�,  26 

  
  

  

 8�#9 	
� �4 

	
��
  	
��
��)  '5��M
  ������R  

�
-�$�9

�
  

 * !��9� >?�,
U2�ME?	 

>?�,  � !��9��2-*$ 
��,�- � 31 

	����� �� �M�) 	���2��
��U�/ #  33 

	9E& .:��� �� �/�: .:��� l &��  30 

�� ) R�U�? �� �$� E? >?�,  31 

 * /�E2�� V= >?�,
����  

	� �/�E2�� /��AE� �� �M�)
n�^�� 40 

 �� �/�E2�� 	��-� -��*/ ��?  34 


����- B�(?� �� �/�E2�� 	�	������ �� WM��� ��?  35 



�� ����� 	 
�	�
 ��������� ���	�  ��� /18 ���	 /  / ����1401  !"87 -73  

81 

 

���- �� �/�E2�� 	� %�J�	�3 .���� 
�$�/��  43 

	���� ; * 	��� /��:� W-�� �( ��� #n�O�� �� ���()� �-/  38 

_� �� �2-*$ 
��,�- � � ��/�]� * k���U�/  40 

	���� ; /��:� �� 	��� /��:� � � �� '$/ * k��  41 

	��$3�) * #�<��2�� >��( 5�� �?��*/ i 9< /��AE� ��-�*  35 

�2:�� :.M�� �>?*@5 ��?1401  

  
 8�#95-  �����;��)�G5I
 
������   )�(�V#� ��������� ������� �� �����!" ����� ����� #$%���  

	
��
  	
��
��)  '5��M
  ������R  

;
�

�)
�

G
5I



  

,� H  ��?� 
�6���  

�6��� ���? * �3 � H , >?�,  30  
) /�'D�$ 
(�3 (�(5$�M; * /�'( $/ ��?  35  

 �&$/ >��D:�
�?� ' 	�3 �� ) >��D:� * #$��=  44  

�)�, 
(7 $�(�(5�/�� >��-�: ��?  25  

,� H  
W �� ���� 

�6���  

�)��/*$ (�)�� 	��- �3 .���� >?�,�? 41  
J�8 
(7 _��) 	� ����� �3 .���� >?�,#��" * �?(�? 41  

�6��� $/ �3 � H , >?�, 30  
�)�' L��� $/ >?�,?�,) 	?� ' ��?�)�' >(J� ; �	�*$�/ 
�?� ' �	9��� ��? 38  

 I�2�'�7/	)���� * ����E� ��?  15  
�)�' $/ >?�,?�$�)�& ��  30  

.���� $/ a&�%� 
�?� ' >��D:�  35  
�2-*$ l�- $/ 
�'()�& * #���= >��D:�  40  

J(7 ���H= QP��� �� 4 -3 37  

 

	P5����5V �� �!X�5� �  

�2:�� o�-� ���?�  �/�O2"� #��C� ���6� $/10  $/ +�2�� ���$*��, !;��� $/ +�2�� �(�3$/ $/ +�2�� !��7 ���6����
 !;�����$*��, � ;�����- �	��$�/ I�$� �	��$�/ 
�D � �+�T27� $�2��- �  T� � >��D:� ��/�O2"� 
��� $/ >?�, ��$�0'

���D?� �	'()� ��?���D? >��D:��$*��, ��? � #��C� ���2:�� ��� .�-� 	��2-*$ ��?$��)�� �� 	������ �/�O2" [��2) �� �?
>?*@5 �� !F�= 
�$��E? * ����/*� )Udmale et al., 2014(  	-$�� $/������ #��C� �� 
��$*��, y$/�	 $�'��-� A��	 

� $/���� ��27�$�?�� )Maharashtra( (�?h  >?*@5 [��2)* * o�U)�$��) D�� A�Marangos & Williams, 2005	-$�� $/ ( Cm��  
������	 EP� R(� ��
��  ���- *�� $�0'� �$*��,� ���2-� $/h�   Q 6�� [��2)) ��/���: 	� �� * 	EA- 	)� ,1396( $/ 

h
3 $�C3 	��-��7 * 	������ 	��E2&� !���� �  M� >?*@5 [��2) ) ��/��� * �$��-1398( 	-$�� $/ � !����� /�M%� �� �C
�������05 �?$��)��� �2-*$	� ��7 $/W� ������$/ 	 (�? 
�2-�%7
�]� Q 6�� [��2) h)
�$��E? * �( �E& 1394(  $/

 	-$�������� #��C�	 =��) /�O2"� ��	 �2-*$	� 
�2-�%7�?� -
�*�  +*�/�8 *Q 6�� [��2) h ) �
�$��E? * 	9 H71398( 
$/ �� * 	��E2&� ��/�O2"� � 9<* �� 	������ #��C� 	-$��Q 6�� [��2) h$��)�� �-�5�- (�/ �� 	��2-*$ 	=��) 	�  
) ��: ��$3 * ��M�"1396(  $/J�%� ��?(=�* $/ 	��2-*$ ��?$��)�� �� 9� * �/�O2"� � 9<* �� 	������ � Cm� 	����$� -

�$�/��  L����� �XE? * ��: 
�2-�%7 Q 6�� [��2) ) �	U � 	A� * 	��;1393( 
���� �� I*$ 	��-��7 ��? ����(� 	���
 !5 
�2-�%7 	������	� ��E?�9���� /$�� �6��� $/ �/�O2"� J(7 �,� $�C3 ����� �� �&�� �� .(7�� �� >?�, ��-�*

 �	;�� * 	��$� 	<�$� ���$�, �  T� ��( ��� #n�O�� � H , * J��()� $/ >?�, �	��/ * ��$*��, #n�O�� ( ��� 
�D �
���D? >��D:��� ��$*��, ��?n/���D? $/ >��D:� 
�8 	A� �2:�� /�E) 	��2-*$ ��?$��)�� �� L$�D� * #�;�� �� �3 !E= ��?

 ��-� 
/�E) .H��� $�K�� ���(�3$/ * +�T27� #n�2�� �2-*$ l�- $/ 	AT7 L��� /�]�� 	��2-*$ ��?$��)�� �J�%� �� �� '
I*$���) ��? J�$ ���$*��,a2� - �� J/�H2-� * ���()� �3 ��? * JD )��� �$�R�* �������? �� ��?/�%) W-�� J�%� a, W�$



&��'� �	���	 ()�*+�, �- ��.�����, (��/0	� ��/*.1 ����� ��/0�23 �45����- 

82 

 

	� �$*�<.(7�� � �XE? - �� ��2� � 	2��E= #��(� 	2���� �	������ #��C� >?�, ����
�'$� �� 	2�*/ ��? $� 2�� $/
./� U� $��" 
� ��2-*$ * 
��$*��,  

 [��2)Q 6�� 	��E2&� #��C� ���6� $/ �, /�/ 
��)  !��710 6������� � $/ >?�, �	������ �� �A��6� I���3 I�2�'
 �	2����)�*$ �	)�*$ * 	E�& ���- >?�, ��0; � H , $/ >?�, ��0; � E,	'()��- $/ >?�, 	U�?�:-  �	��E2&�

 �
��,�- #�&�%�
� ��2-*$ �,$��� >?�, �?�,� ��� * /�E2�� V= >?�, �	U2�ME? * !��9� >  	��E2&� #��C� ��
�� �� 	����� �, �-� 	��2-*$ ��?$��)� �� !F�= [��2) �� #�6 6�� �
�$��E? * 	9 H71398 $/  	������ #��C� 	-$��

$��)�� �-�5�- (�/ �� 	��2-*$ 	=��) 	� �� * 	��E2&� ��/�O2"� � 9<* ��h Q 6�� [��2) ) ��/���: * 	EA- 	)� ,
1396( $/ 
3 $�C3 	��-��7 * 	������ 	��E2&� !���� �  M� h2) Q 6�� [��) 
�$��E? * 	)�$*/Durrani et al., 2021 h(

 �
�$��E? * 	�/��1394  	-$�� $/	������ 	��E2&� #��C�a, ��? $/ �U)�/*/ 
�2�?/ 	��2-*$ .���& 
��,�- �� R�*/
 
�%M%� 
�2-�%7* Q 6�� [��2) )�
�$��E? * /�@) 	��= 1397(  �� ����$ $/�, $/ 	������ _��$ ����(� >6) >?

-3 405��� 
�2-�%7 
��$*��, ��$�7/ �a?	� �%&	� 
��) �2:�� ��� .(7��(5 �*�� �� 	7�) ��?(�� 5 �, (?/ J(�
 	'()��- * L�E2&� �� 	������ $��" � Cm� ��� D ) �$ B�O� l �F ��U�� * q�?�: * J/�E) ���$ D ) 	A�� 
��,�- 	9E&

�� .�-� J/�/�)�'�3 �%& 
��$*��, �, ��� �� �$� 
3 � � $/ ��� ��� * J/�E) J/�H2-� 	)( ��73 �3 �� /�� ��? �� *$ �?
	� � �XE? .�-� I�2�' 	��2-*$ 	=��) 
��,�- � � ��/�]� * k�� �*�� * 	2�*/ ��?/�%) /��AE� �� �M�) �/�E2��

�� �J(7 
���E)�)�'
��$*��, � � 
3 .���� * ���6= �  9� * J�8 �H= �� V5 �, ��  * #�<��2�� ��2-*$ (�8 
�$�(;�� *
�� '$/J�%� �� .)�� J(�3 (�(5 ��?J�%� 
���� �(��q�?�: L�<�� ��� � E?� �� �&�� �� .(�/�' �3 .���� �� 
�$�/�� ���-

 ��� �� ��� $/���)�� �Y�$�	7���3 ��? -  	]�*��J(�3 > 5 #���� �� �&��� J��) f�O� $/ .&��� * #� ��� /�]�� * 
� 4-��� 	"�6= �B�2�� != $�K���3 �� J/�H2-� $/ 	)*$/ ��?/�v� * �? 	� �$*�< .(7��  

 [��2) �/�/ 
��) Q 6������ #��C� ���6� $/ � H , * �6��� ���? � H , !��7 ���6���� */ 	� ��W �� ����  �6��� ��
���� #��C�= [��2) �� �, �-� 	��2-*$ ��?$��)�� �� 	������ 	� �� �� !F�>?*@5 ��?) �
�$��E? * 	9 H71398(  $/

$��)�� �-�5�- (�/ �� 	��2-*$ 	=��) 	� �� * 	��E2&� ��/�O2"� � 9<* �� 	������ #��C� 	-$�� Q 6�� [��2) h $�(��))
 ���%E&$��� *1395 ( $/�/�O2"� /�9�� ! A�� - ���� * 	��E2&� 	������ 
���� 	� ��$ ��?$��)�� �� 
3 $�C3 * 	��2-*
��$� 
�2-�%7�7/ * Q 6�� [��2) ) �
�$��E? * 	�:1395(  $/ * 	���& 
�-��� 
�2-� 	������ ��?(�� 5 * !�n/ ! A��

(�&� � �%7  ��E?�-�. �)�' * .���� �H= � E?� * 	������ ����/ I�2�' �� �&�� ��J�%� �	2��� ��? �� '�)�-$ �� -

 * 	9E& j�M�$� ��?�Y�$� ���)����? 	7���3 �%& 	������ #��C� >?�, W �� ��	� �$*�< �6��� ����.(7��  
�2:�� �� �&�� �� * L�E2&� �/�O2"� �� 	������ $�C3 �2:�� /�E) * >?*@5 ��?W �� ����  
�2�?/ 	��2-*$ ��?$��)��

	� �Y�$� 	������ ��?(�� 5 >?�, �%& ��� ��?/�%�� 5 
�,�, :/�7  
- w�- $�C3 �� �&�� ��  �	��2-*$ ��?$��)�� /�O2"� �� 	�������-� - +�E��	2��E= 4-��� ��? J(�/ 4 -3 ��?$��)�� �� 

 (�)���Y�$� R�*}���� ��? _E, *�)�$�� ��? ��	� /�%�� 5 �%&//�'. 

-  �� �&�� ��� Cm�  �� 	������� �� �$� �3 I�2�' * B�O� l �F ��U���� 	;�� * 	��$� ��?�A -* �3 � �	)( ��73
q�?�:�� �� $/ ���-	� �$*�< f�O� ��� $/ 	A�� #$�K) >��D:� * �3 l �F B�O� �.(7��  

-  �� �&�� ��	� * 	2�*/ ��?/�%) /��AE� �� �M�) 	A�� 
��,�- �/�E2�� 	=��) 
��,�- � � �� '$/ * #�<��2�� �*��
	� /�%�� 5 	��2-*$���� 	A�� #�$��2�� �� J/�H2-� �E< /�7  .���� �� //�' a?��: 	����7 /��:� � � I��- * lAF �$��"��

 * �2:�' #$�F �3 �)n/�����6= J�%� � � �*��� $���./�7 .���� 
�$�/�� 

- ��)�� 4 ;��>�� $/ !;�7 /��:� f�O�� 	��2-*$ ��?$ �$*��,�  /�� #n�O�� 4-��� �E � ��	� � F��./�7 

- �F�: /�]�� �� 4-��2� 	AT7 ��?! �)�25�6��� ��?� �
� ,�� I$*�5 (�)�� �� �3 a, !;��� f�O��  
� ?�� I$*�5
2���	  J� ; *	� /�%�� 5./�7 

- �� 	2����)�*$ w�- #��C� �� �&�� �� J$*��� �Y�$� �	��2-*$ ��?$��)�� �6��� W���7 �� 4-��� ��?�%&  >?�,����<� -

�� 	7�) ��? 	� /�%�� 5 	������ W���7./�7 



�� ����� 	 
�	�
 ��������� ���	�  ��� /18 ���	 /  / ����1401  !"87 -73  

83 

 

- ���� >?�, ��?(�� 5 	������ ��9���� /$�� �6��� $/ �� J@�* �&�� ����(� .���� �3 �$*�< �� �K) 	�(-$ . 

- #�6 6�� R�])� �2� � $/ �� ����$ #��C� 	������ $/ �? _� �� /�9�� ���� * 	��E2&� ��/�O2"��	� �� I*$��? >?�, 
#��C� 	������ * >��D:� ����$*3 * I*$��? ��6��A�� 4-��� � F�� 	�/�7.  

  
(��>� 1- �� �$� �
����� ����� �� ( �M��� )� L����YR� MAXQDA  

Z��X
  

$ �	���%�* �. .R ���p- B) .1400 .(	-$�� #��C� �/�O2"�- 	��E2&� * ���� 	� �� 	������ �� QP��� 	��2-*$ 
�2-� 

�2-/�, .�2-*$ * ��9-��  J$*/24 J$�E7 �1 NF �194 -173.  

.o ��$�) �.R ��( �E& .o ��( H- !' 	��( F �.J �* �. ) ./ �	E =$1394 .(������ #��C�	 =��) /�O2"� ��	 �2-*$	� 

�2-�%7�?� -
�*�  +*�/�8 *. �A]� �2-*$ �9-�� * �v: /�O2"�	� � J$*/4 J$�E7 �3 NF �17 -1.  



&��'� �	���	 ()�*+�, �- ��.�����, (��/0	� ��/*.1 ����� ��/0�23 �45����- 

84 

 

	��=@).o ��$�) �.� �	��(6� �.3 �/� J* �. .o ��D )*$ 
���M,� ) .$1397 .( >?�, $/ 	������ _��$ ����(� >6)-3 4 05��� 
 
��$*��,)
�2-�%7 :�9����/$�� ��$�7/ .(��A]� >?*@5	��2-*$ ��? J$*/ �9 J$�E7 �2 NF �277 -264.  

	,����*� : _ ) �.�) .f .R ��$�MF * .R ��$*��, �.R �	��)1401.( �-��7	� �D:��� �C�� !����>� ��� $*3� ��$*��, �7/ 

-
�2�  ������ �� �%&��� $/	 .�A]� *�� R�A�[� �$*��, I���3 *� �
����  J$*/18 J$�E7 �1 NF �179-161.  

.o �	A A� � �	E K� 	&�) �.R* �. ) .o �	C�=1398*��, 	������ _��$ ����(� .(I*$ �� J/�H2-� �� ��$ ��?
a EO� �O��7(�8 �� '.o*/�: 
�2-�%7 $/ ���: � �A]� 2"��9-�� * ��$*��, /�O�  J$*/27 J$�E7 �105 NF �

274-237.  
�$��B �	��<$ �.� �	* �.  .R ��(E��)1400 
�2-�%7 	��2-*$ 	=��) $/ �� 	������ 	��E2&� * �/�O2"� #��C� 	-$�� .(

�E�� q�8 >��) $�] � .o �A]�&��)� W��*$ * � :��T	)�  J$*/4 J$�E7 �2 NF �335-319.  
 
����-��, /�%&��$* U%, 
�2-����A  �� *) .(E=���1401 .(
����- iA2�� ��?(=�* $��3 .-�2-/ !��"	  $/ o$/3

	2)�2��� :<https://swid.maj.ir/page-kbmain/FA/9/form/pId28765>  
(� 
����-���� ���)�� *�D�$ U%, 
�2-�A ��� �� *) .(E=���13992-� 	U�?�: * 	��E2&� ��/�O2"� I$�D' .( * ���A U%, 
�

 +�- (E=�����1398. ���)�� �)*�9� :$��2)� +�- �+*� ��8 ��D�$1399 $/ o�2-/ !��" �:	2)�2��� 
<https://kb.mporg.ir/FileSystem/View/File.aspx?FileId=6c3cc1d3-1dc8-4f9f-b474-0a8a1bb177c7>  

(� 
����-���� ���)�� *$�D� U%, 
�2-����A  �� * .(E=���)1398( .I$�D' /�O2"��� ��E2&�	 U�?�: *���A U%, 
�2-� 	  *
�� +�- (E=���1397 $/ 	-�2-/ !��" . o$/3	2)�2���: >https://kb.mporg.ir/home<.  

 ��$��-R* �. ) .L �	?�7(M�1398 .(*�,�*� ���- >6)�� ��E2&�	 � /�M%� $/��$*3� �?$��)��� �2-*$	� ��7 $/W� 
������	 $/ 
�2-�%7 / .J$()���>?*@5	��2-*$ ��? � J$*/10 J$�E7 �2 � NF229-214.  

R ��$��-* �. ) .R ��/���1398 .(� !������ /�M%� �� �C������05 �?$��)��� �2-*$	� ��7 $/W� ������/$�� 	 
�2-�%7 :
(�? .
�]��2-*$ �9-�� * �v: /�O2"�	��  J$*/8 J$�E7 �30 NF �242-219.  

� �	"�� �.� �	9 H7* �. ) .� ���M�"13982"� � 9<* �� 	������ #��C� 	-$�� .( 	=��) 	� �� * 	��E2&� ��/�O
 .$��)�� �-�5�- (�/ �� 	��2-*$	�� :��T& R�A� �/���, #�6 6���  J$*/19 J$�E7 �55 NF �191-173.  

�	�&*�� �(EF �* �. ) .L �	E ?����1389 .(J�$ * 	������ ��?(�� 5(�$� 2�� * +���$�%8 
�2-�) 
3 �� �A��6� ��? ��8 .
�+*� /�,�%7: �- #�$��2)�I*.  

.� ��/��� �.� �	�/�� $* �. ) .R ��$*��,1394	������ 	��E2&� #��C� .(a, ��? �9���� :	��2-*$ .���& 
��,�- �� R�*/
 .
�%M%� 
�2-�%7 $/ �U)�/*/ 
�2�?/ �/$���9-�� * �2-*$�  J$*/18 J$�E7 �4 NF �151 -133.  

.L �	%A��(M� F �.�\ .R �	)�$()��� �(?�� �.f �	���* �. �.R �	��, ) .o1398 .(��E2&� ���-��	 ������	 � $/
�   
��$*��,
)D,�� >�� :�9���� /$��� ��; *	 �%HF� 
�2-� .(
>?*@5	��2-*$ ��?�  J$*/10 J$�E7 �1 NF �129 -114.  

R �	��;* �. 	A�.� �	U � ) .�1393I*$ 	��-��7 .(�9���� 	������ ����(� 	��� ��?� !5 
�2-�%7 :�/$�� � .��?
>?*@5	��2-*$ ��?�  J$*/5 J$�E7 �3 NF �638-611.  

 �	�:� �	%A�� ! A� �.� ��/�]- �.�* �.  �
�E A- +�:R) .1395 
�-��� 
�2-� $/ 	������ ��?(�� 5 * !�n/ ! A�� .(
 .(�&� � �%7 * 	���&���)�� �v: >���3 * �D�$ � J$*/20 J$�E7 �4 NF �200-175.  

� ���M�"* �. ��$3�:) .* �1396 	����$� .(� Cm�  ��?(=�* $/ 	��2-*$ ��?$��)�� �� 9� * �/�O2"� � 9<* �� 	������
J�%� .��: 
�2-�%7 �/$�� �9���� :L��� �$�/���9-�� * �2-*$ J$*/ �20 J$�E7 �2 NF �91-69.  

��/��� �.R * �()*(E=� R. )1399( .! A�� 	A��� #��C� ��U7/�' �� �9-��� +�T27� ��,��$* 
�)� 	��2-*$ $/ 
�2-�%7 
(E=����� .��?/�M?�$ 	���:3$�, $/ ��$*��, � J$*/7 J$�E7 �14 NF �86 -78.  

	����� R* �. 	A9-�M�* � .)1399����*� .( �(�� #��C� _�� 	��- �� /�9�� �/�O2"� * 	��E2&� * ���� 	� �� $/ j�6) 
��%7 * 	��2-*$ )�9���� � �/$�� :
�2-� /D� .(9����#� 	�� :��T& QP��� _�� J$*/ �11 J$�E7 �41 NF �43 -29.  



�� ����� 	 
�	�
 ��������� ���	�  ��� /18 ���	 /  / ����1401  !"87 -73  

85 

 

) .
���� $��3 D,��1399.( �$��3 ������-  .(E=����� * ���A U%, 
�2-�-�2-/ !��":	2)�2��� o$/3 $/ 	 
>https://nnt.sci.org.ir/sites/Apps/yearbook/Lists/year_book_req/Item/newifs.aspx< 

�5 D,��>� (� *���� �$*��, (�E7�?� � .
���)1400 I$�D' .(9<*�  ������	 $��, )%2��	  /�/�� ��1400 a2� - .(
 ���$*��, /�%& #$��* ���$*��, #���P� �8$�p��-�2-/ !��":	2)�2��� o$/3 $/ 	 >http://agriengs.ir<   

 .o �	��<���; �.$ �(=�� ��M�" �.o ��$/�))1400-3 >]�- .(4  ���05 ��E2&�	 ������ �� �M�) 
��$*��,	  :�9���� /$��)

�2-�%7 �?� ' * /*�)��& �J��)���,��T)�  .(�A]� *�� R�A�[� �$*��, I���3 *� �
���� 17*)J@� ��)(�: 143 -133.  

R �$�(��)* �. ) .� ���%E&$���1395�/�O2"� /�9�� ! A�� .( - ���� * 	��E2&� ��?$��)�� �� 
3 $�C3 * 	������ 
���� 	� ��
��$� 
�2-�%7 ��?�2-*$ �/$�� �9���� :	��2-*$ .�7/�9-�� * �2-*$ � J$*/19 J$�E7 �3 NF �183 -161.  

$�)�� R.�  *$�)�$�5� ) .R1398$ .(/�M?� �?� ������ �� o$�: 
�2-� �%r� 
�2-�%7 
��$*��, �%&���	 .!E� �� y�$/� �� :
�A]� *�� R�A�[� �$*��, I���3 *� �
��� J$*/ �15 J$�E7 �1 NF �87-71.  

  
Abaje, I. B., and Magaji, J. (2022). Farmers’ perceptions of drought and adaptation strategies in Mashi Local 

Government Area, Katsina State, Nigeria. Journal of Meteorology and Climate Science, 21(1), 54-82.  
Akbari, M., Najafi Alamdarlo, H., and Mosavi, S. H. (2022). Economic effects of changing the quality and 

quantity of water in drought conditions, case study: Qazvin, Iran. International Journal of Environmental 

Science and Technology, 19(4), 2951-2960. 

Arshad, M., Amjath-Babu, T. S., Aravindakshan, S., Krupnik, T. J., Toussaint, V., Kächele, H., and Müller, K. 

(2018). Climatic variability and thermal stress in Pakistan’s rice and wheat systems: A stochastic frontier 

and quantile regression analysis of economic efficiency. Ecological Indicators, 89, 496-506. 
Durrani, H., Syed, A., Khan, A., Tareen, A., Durrani, N. A., and Khwajakhail, B. A. (2021). Understanding 

farmers' risk perception to drought vulnerability in Balochistan, Pakistan. AIMS Agriculture and Food, 6(1), 

82-105. 

Emaziye, P. O., Emaziye, O., and Ureigho, U. N. (2022). Economic implications of climate change effects and 

awareness level among arable crops farmers in south-south, Nigeria. World Journal of Advanced Research 

and Reviews, 16(1), 320-326.  

Farahani, H., and Jahansoozi, M. (2022). Analysis of rural households' resilience to drought in Iran, case study: 

Bajestan County. International Journal of Disaster Risk Reduction, 82, 103331.  
Iqbal, M. W., Donjadee, S., Kwanyuen, B., and Liu, S. Y. (2018). Farmers’ perceptions of and adaptations to 

drought in Herat Province, Afghanistan. Journal of Mountain Science, 15(8), 1741-1756.  
Kalele, D. N., Ogara, W. O., Oludhe, C., and Onono, J. O. (2021). Climate change impacts and relevance of 

smallholder farmers’ response in arid and semi-arid lands in Kenya. Scientific African, 12, 1-13. 

Karki, S., Burton, P., and Mackey, B. (2020). The experiences and perceptions of farmers about the impacts of 

climate change and variability on crop production: A review. Climate and Development, 12(1), 80-95. 
Khalili, N., Arshad, M., Farajzadeh, Z., Kächele, H., and Müller, K. (2020). Effect of drought on smallholder 

education expenditures in rural Iran: Implications for policy. Journal of Environmental Management, 260, 

110136. 
Lottering, S., Mafongoya, P., and Lottering, R. (2021). Drought and its impacts on small-scale farmers in sub-

Saharan Africa: A review. South African Geographical Journal, 103(3), 319-341. 
Marangos, J., and Williams, C. (2005). The effect of drought on uncertainty and agricultural investment in 

Australia. Journal of Post Keynesian Economics, 27(4), 575-594. 
Mare, F., Bahta, Y. T., and Van Niekerk, W. (2018). The impact of drought on commercial livestock farmers in 

South Africa. Development in Practice, 28(7), 884-898.  
Mehdipour, S., Nakhaee, N., Khankeh, H., and Haghdoost, A. A. (2022). Impacts of drought on health: A 

qualitative case study from Iran. International Journal of Disaster Risk Reduction, 76, 103007. 

Menghistu, H. T., Mersha, T. T., and Abraha, A. Z. (2018). Farmers’ perception of drought and its 

socioeconomic impact: The case of Tigray and Afar regions of Ethiopia. Journal of Applied Animal 

Research, 46(1), 1023-1031.  
Prasanna, R. P. I. R. (2018). Economic costs of drought and farmers' adaptation strategies: Evidence from Sri 

Lanka. Sri Lanka Journal of Economic Research, 5(2), 61-79.  
Quandt, A. (2021). Coping with drought: Narratives from smallholder farmers in semi-arid Kenya. International 

Journal of Disaster Risk Reduction, 57, 1-11.  
Ramos Ribeiro, R. R., Sulaiman, S. N., Sieber, S., Angel Trejo-Rangel, M., and Campos, J. F. (2021). Integrated 

assessment of drought impacts on rural areas: The case of the Chapada Diamantina region in Brazil. 

GeoHazards, 2(4), 442-453. 



&��'� �	���	 ()�*+�, �- ��.�����, (��/0	� ��/*.1 ����� ��/0�23 �45����- 

86 

 

Ruwanza, S., Thondhlana, G., and Falayi, M. (2022). Research progress and conceptual insights on drought 

impacts and responses among smallholder farmers in South Africa: A review. Land, 11(2), 159. 

Savari, M., and Moradi, M. (2022). The effectiveness of drought adaptation strategies in explaining the livability 

of Iranian rural households. Habitat International, 124, 102560. 
Tangonyire, D. F. (2019). Impact of climate change on farmers in the Talensi district of the upper east region of 

Ghana. Malaysian Journal of Sustainable Agriculture, 3(2), 35-45.  
Udmale, P., Ichikawa, Y., Manandhar, S., Ishidaira, H., and Kiem, A. S. (2014). Farmers' perception of drought 

impacts, local adaptation and administrative mitigation measures in Maharashtra State, India. International 

Journal of Disaster Risk Reduction, 10, 250-269. 

Zarafshani, K., Maleki, T., and Keshavarz, M. (2020). Assessing the vulnerability of farm families towards 

drought in Kermanshah province, Iran. GeoJournal, 85(3), 823-836. 
Zhao, M., Huang, S., Huang, Q., Wang, H., Leng, G., and Xie, Y. (2019). Assessing socio-economic drought 

evolution characteristics and their possible meteorological driving force. Geomatics, Natural Hazards and 

Risk, 10(1), 1084-1101. 
 
 



Iran Agricultural Extension and Education Journal/ Vol.18 / Special Issue / 2023/ PP. 73-87

87

Article Type: Research Article

Investigating the Impacts of Drought on Rural Households of Kakan
District in Boyer Ahmad County

M. Sharifzadeh1*, V. Aliyari2, N. Aliyari3 and A. Gholami Kalus4

Abstract
Drought, as one of the most destructive environmental disasters, leads to significant damages on the property
and lives of the residents of the communities. Rural communities are the most vulnerable ones to drought since
their main activity is agriculture. The current research, therefore, was conducted with the aim of investigating
the impacts of drought on rural households of Kakan district located in the central District of Boyer Ahmad
County. The study population was 47 household heads resided in Kakan district who were selected by
purposeful snowball sampling method. In this process, the sampling was continued until reaching the theoretical
saturation. The findings from the semi-structured interviews were analyzed by open and axial coding systems
through MAXQDA software. Accordingly, the results were classified in the form of three main categories
including social, economic, and environmental impacts. Furthermore, 22 subcategories were also identified that
included the change in employment structure, the decrease in economic power, asset amount, the value of
property, investment, the quantity of food, cultural-social vitality, the quality of food, physical health,
psychological disorders, rural residents' participation, interaction and solidarity, sense of trust and security, the
increase in cost living conditions, the increase in agricultural costs, income disruption, the disruption of
agricultural jobs, the disruption of non-agricultural jobs, expanding training on coping with drought, residents'
migration, regional air quality, and environmental quality. Finally, some suggestions were recommended to
reduce the impacts of drought in the study area.
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