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Abstract 
The present study tries to estimate the yield gap of irrigated canola in Iran as the first step for planning sustainable improvement of production. It has 
been performed in the modeling laboratory of Gorgan University of Agricultural Sciences and Natural Resources in 2017-2019. The protocol 
provided by the GYGA project is used for detection of climatic zones as well as major weather stations in canola production regions to estimate the 
yield gap. The actual yield of the irrigated canola in its major production regions is between 1184 to 2358 kg ha-1. The range of potential yield is 
estimated between and 3823 and 6520 kg ha-1. The highest potential yields belongs to Hamedan and Lorestan provinces and the lowest value to 
Khuzestan Plain. The range of the yield gap in its major production regions in the country is 2480 to 4365 kg ha-1, i.e. 53% to 77% of gap and with an 
average, 3276 kg ha-1 equal to 65% of the gap. With respect to the exploitable yield as the target yield, the exploitable yield is between 1544 and 3208 
kg ha-1, with an average of 2261 kg ha-1. The magnitude of this gap indicates that the potentials of canola production in Iran are not exploited 
properly. Analyzing the reasons and methods of amendment the present yield gap and adoption of efficient management methods to achieve higher 
yields is crucial with regard to food security and economic. 
 
Keywords: Actual yield, climatic zones, GYGA protocol, potential yield, simulation model. 
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&�  �6#� /-7�3 &�-7 100  �#=M�
� �" � � ��M���-�

 ���-�+� �#"1�� w#7��� #"�6#� G��   �7#	D��" ,
� ��

�%�� 1� f
 �" �� ���� �#-2 H>� H-?(#` w#7��� &

 N@#	� h#iM�� &� *��+� ���-�+� N@#	� �� ��I�� �#"�6#�

,--'3 ��-�+� ��		�4 )DCZ( �#=M�
�   AI�� �7#	D��" �#"5 

)RWS(  �$��� 5	���4 &>j� &�%�� ,
� *#E�� ���� .�D

,--'3 �#"�6#� &� Y���� &
W  �" 5D�4 HX3 �� �X� ��		�

M�
� A�#3 1� ��#OM7� #�   �D *#`�� /" #� �#=Zonal statistics 

as table  �#=M�
� �" �� �X� ��   ��-�+� &j)	� �" ����

 w#7��� .�D pi>� ���� �$��� 5D�4 /07 �7#	D��"

 U�'(���M7�GYGA 1� 5-� &� ��-�+� N@#	� �5  1� �Q��

&� �� ����1 �#-2 U� H>� �
1 o)7  ���� ~#[M�� ���

D#�&� �	  ���	�DCZ �� &M�#	D  ���D)Van Bussel et al., 

2015.( &� w#7� ,
� ��  q-3�316  ��Q� ��-�+� &j)	�

   b�Mi�22  o)7 �� ��� ����� ���� �7#	D��" �#=M�
�

 ���D h#iM�� ��>� U�D)1 .(  
  

  

  

  

  

  

  

                                                                                    
1. Harvest Choice  
2. Harmonized World Soil Database 
3. World Inventory of Soil Emission Potentials 
4. Designated Climate Zone 
5. Reference Weather Station 
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1 . B�=,21 C.% :(=+,  +9/= ��>  �� �+,2+ ��  �+,	���D�2+ ���  �%�(
+;�  EF,#  ���<�# �  100  ,� G+,H+ �,�#;/)=

��D�2+ )��D�2+ J�$ �+,� �� �	)/K+ LH�(# �� �;F;# EF,# ���  M�<F �� ��"$ �� �<
 *))3� <= �+,	�1 (�;
 �3F+,#.  

  

 ,--'3 ���� #0M�� ���2g
  "�#  �#=M�
� �" �� v#�

&>j�  v#�HC27  5D�4 HX3 �� �X� &>j� � � ��

�#=M�
� �#" AI�� �7#	D��" )RWS( H6�2 ���+  |��  

�� ��I�� v#� �6#� �� �X�  �"RWS D pi>�� �� .

 �" 5D�4 HX3 �� �X�RWS  1� 5-� &� ��#�50 

�� 5D�4 �� �� �X� �� �� v#� o)7 1� �Q��  ���

&� ���	�  v#�q(#`  5D�4 HX3 �� �X�RWS  �.� ��

�3��Q �� .�D &M6�2 v#� 1� f
 �-" &�  1� 5-� #"50 

 5D�4 HX3 o)7 1� �Q��RWS &� ��  ~#[M�� ���

���  ��#�3 ���� ��v#�  1� 5-� &� �
#"10  1� �Q��

 5D�4 HX3 �$��� o)7RWS �� U�#D ��  ����D

&� ���	� v#�  �� 5D�4 �� �X� �� q(#` �#"RWS � �

) ���D &M6�2 �.�Van Bussel et al., 2015.(  ��� U�#+

 ��#
#4 a#?7#X� �� H7�w#7��� �1   o)7 &� �"�

v#� 5D�4  &I�� ��6#� �" �� ���_� �#"��_2�-ne3 �" �

1� *��� ��  #"�� ^#X(  .���2  

2 .8#-��.�� =�6>?� .  

�����#=M�
� �7#	D��" �#" �AI�� �7#	D��" �#"   1�

l@� ���� &-03 ��>� �7#	D��" �#�1#7 �#��   a#�

�3��Q �� .�D ���� &� �#=M�
� �7#	D��" �#"  �#"

h#iM��  #
 ����� p+#� �.����� ��#�1 �� � ���� ��D

/2 ���� *�� 1� HD�� ��I  ��D  ���6�Weatherman 

 &i��)7/4( &�)  ��� �� &� �6� f
 ���	�DSSAT (

) �D ��#OM7�www.dssat.net ��I�� p+��� #3 (

 .���D !�@��  

  

2 .9#*!�!�� =�6>?� .  

,--'3 ���� U�#D) �M
�
�� a#�l@�  �
�#3   &3�� /���3

HD#�  *#+��  ��#OM7�����  ...    f-{-3 a#�l@� ��M�� �(

 �" ��RWS  ��I�� A�#	� 1�A�I � � ,
� J{7 .�D �

 �#�1#7 a#�l@� #� �#	-�@� ��[% ���� a#�l@�

#j-jX3�D &�
#j� �1� #>� G1���   u
 �3 �a.  
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2 .10��+'�*� ���
$6 �K-�2� .  

 ��� 1� ��#OM7� #� ������ U-��#M4 &?7#X�SSM-iCrop2 

) �D *#E��Soltani & Sinclair, 2012(.  �
#���3 ��� ,
�

&-?D  �\�� ��-4   G�M�2 �(�K�(�	6) ���� U%��� �1#7

1�3 �f>� ��#� �-(�3 �� ��" ��>� �-ne3 �f>� ��#� A


 �\�� o)7 �� (,-
#4   W#� �#"#��) /��M��� �#"#�� �-ne3

 ��� ,
� �� .���� �� v#� h� &�1���   ������ U-�>3

U
�'3 �
#�� �%�  *�0O� w#7��� �K�(�	6  w#7��� ��D

5-4 v#� H��@� ���j� �� �	-� ) ��DSoltani & Sinclair, 

2011, 2012 .( ���� ������ �� ��� ���� HX3 Z
��D���� 

&-?D � �X� A>'>3 Z
��D �� ��� �� *#E�� �� �1#7 .�"� 

 &� H7� ��� &� *1W ���SSM-iCrop2  ���� �#-2 ����

 .H7� ��D ��#
1��   ��#
�M���#4 kl?+ &(#j� �#2�	�
�� Z7�3

 #
 ���) HD#� |�� U�#D ����1 a#�l@� ���� ���I� ����

 ��#-�� �#�1 .�D ��� ���  HD#� �
�#3   /+�   (/
�

U�#+ h� ��� ��-7� w#7��� /� &� v#� ��'3  1� �35/0 

 �6#� �� �X� �� ���� �$��� v#� H6#� �" ���� .�D /-.	3

 �� � ���� ��� �#=M�
� �"15 ) &(#71387  #31393 (

2��I �� v#� |�� �" ���� ������ ,-=�#-� J{7   ��I� &�#

 ,-=�#-� 1� ��#OM7� #� H
#0���   �D &?7#X� �#=M�
� �� �X�

 �� �X� �� v#� H6#� �" &� Y���� �$��� H%#��) ��1 

 .�D ,--'3 �#=M�
� ������ (�#=M�
� 

  

2 .11 #4��	 ���
$6 .  

 1� �7#	D��" �#=M�
� �" �'+�  ������ &?7#X� ����

�#7 ��#M7�0D �'+�  ������ a#�l@�  �#"1379  #31393 

 ��M�� .�D ��#OM7� ��� ��D &-03 �1� #>� a��1  1� &�

 �#M7�0D �" �� ���� �$��� ��#�3 �'+�  ������ �D z�6

&� J{7 .H7� �#M7�0D �� ������ ,-=�#-� ��#'�  f��

 A�#3Zonal statistics table *�� ��  ���6� ArcGIS   &i��)

3/10(  �7#	D��" �#=M�
� �" �6#� �� �X� �� &� �D ,--'3

�#M7�0D *��� &M6�2 ���+ �M>� �
1 o)7 &L #�   #"  �� .���

 �#=M�
� �" �'+�  ������ ���1  ,-=�#-� f�� #� &����

.�D ,--'3 �7#	D��"  

  

2 .12���
$6 L< �K-�2� .  

#� &?7#X� ������ U-��#M4 1� ��#OM7�    ��� Z7�3 ��D

&?7#X� �'+�  ������  o)7 �� ��1  ,-=�#-� w#7��� ��D

�D �� ��� ������ �� ���#iM�� �#=M�
� �"  &)���)1(.  

) &)���1                                     (Yg = Yp – Ya   

) �?�� ������RY &)��� 1� �-� ()2( &� H7� :��� 

) &)���2(                            RY = (Ya / Yp) × 100     

aW�#'� ,
� ��� Yg  ������� ��Yp  ������

   U-��#M4Ya �� �#>� �� �'+�  ������ .�"�  

 J{7w#7��� �W#� &� ,-
#4 ���
 �1  #=-2 U�3 �4

 w#-j� 1� �� u
#M�RWS &� &�-7  �1   H%#�� &� �"�

�4 HX3 �$��� &� �AI�� �7#	D��" �#=M�
� �" 5D

) ��Q� ��-�+� N@#	�DCZ(  N
�@ 1� J{7  �1   �"�

 1� f
 �" &�DCZ   �D ���� /-�'3 ��>� U� &� #"

)Gobbett et al., 2016 .(  

  

3 .M2D 	 N!�*'  

3 .1��)*+!� 	 ��!9O�D #$�
�� B?��� .  #-��.�� "�

 1,� 12� #8��� "��D FG��  

�2�� ��-�+� N@#	� ��
41138  H>� �
1 �$��� 1� �#M�"

�� U�#D �� ��� �����  &� ���D|��E� �� 4/92  �Q��

 ���� ���+ 5D�4 HX3 �� ��>� ��� ����� �$��� 1�

H7�. ���'3 22 �#=M�
�  AI�� �7#	D��"32413  �#M�"

�� U�#D �� ��� ����� H>� �
1 �$��� 1� ���D    ��

 |��E�8/72  ����� �$��� 1� �Q�� HX3 �� ��>� ���

H7� ���� ���+ 5D�4.  
  

  

  

  

  

  

                                                                                    
1. Bottom to up approach 
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 M�<F1��D�2+ B)! .  ,� :
;  B�� �P+�+ B�= ,21 C.% &��> �+9/= B�= B�� �P+�+ �+,� ���Q�$+ �%�(
+;� ���

��) R�5 <= &�	)/K+ <= &��D�2+ B%+ R�5 S;$ �> 8#�
 �= �P+�+ <��� �+,	�(  �0� *)(T ��D�2+ �2�)-+,UF B)3K;# �� 

) �6#� �� H>� �
1 o)7ha (  

(�$��� �Q��)  

 v#� ��  

(�$��� �Q��) 
|#O3�� �
#-6��I ��@ �
#-6��I z�� �7#	D��" �#=M�
� /-�+� ��  ��#�D 

)3/2(1020 )8/76(17 6/6 21/48 38/30 ���#�� 8002 1 

)3/3(1447 )7/67(17 5/22 74/48 34/31 1��"� 8003 2 

)9/1(846 )4/71(2 0 41/54 91/36 �#2�2 ����� 6202 3 

)1(433 )54(17  212  78/52  23/36  (�$�6) l�#D#4  6302  4  

)4/1( 626  )7/56(14 313 22/50 61/30 �#0?0� 7003 5 

)9/9(4394 )100(5 4/101 32/48 37/39 ���7 &�-� 5202 6 

)4/4(1962 )6/56(5 232 28/47 68/32 ����"� 7003 7 

)9/9(4425 )4/73(17 9/82 43/48 25/32 Q) ��61�O� (�#�� 8003 8 

)4/1(639 )1/70(8 1/879 86/50 77/34 /+ 6003 9 

)3/3(1476 )6/68(5 2/37 21/55 27/37 �?	2 6002 10 

)9/0(402 )100(5 2/931 91/55 31/28 �#�� �I#% 7002 11 

)5/6(2901 )6/56(5 3/13 27/54 85/36 /D#" �#�� 6102 12 

)6/1(707 )42(5; )3/44(12; )10(14 984 33/56 95/36 *�I#I 5003 13 

)2/4(1849 )1/54(5 9/1292 95/50 81/35 ��� 5003 14 

)9/0(419 )6/56(5 8/1147 28/48 44/33 �#�� *�� 5103 15 

)5/1(654 )3/44(5; )9/36(14; )5/18(17 1741 31/94 71/34 �#E-�� 4003 16 

)3/1(582 )100(17 460 94/55 80/37 &{3 � ��� 5003 17 

)2/10(4535 )6/48(5; )8/41(12 8/1677 41/48 14/34 �� #0� 4102 18 

)7/1(771 )4/66(8 9/34 55/49 83/30 (�#=
#4) &
�-�� 8003 19 

)2(882 )100(5 6/72 78/47 60/39 �#�� w�#4 5102 20 

)5/1(656 )1/63(5 962 65/57 21/36 �� �?7 5003 21 

)8/1(787 )4/52(5 1361 24/46 12/38 �
�?3 4103 22 

)8/72(32413 - - - - 22 - |��E� 

Soil codes (IFPRI Harvest Choice): 2=Clay, high fertility, 120 cm depth; 5=Clay, medium fertility, 120 cm depth; 8= Clay, low fertility, 120 cm depth; 

14=Loam, medium fertility120cm depth; 17=Loam, low fertility 120 cm depth.    

  

3 .2���
$6 . #4��	  

 ��>� ��� ����� �'+�  ������ Z7�M� ,-� &�
#j� ��M��

&� &?7#X� 1� UQ#% #� #=-2 U�3 �4 G �  �'+�  ������

G���2 ��� �����  �1� #>� a��1  Z7�3 ��>� ���� ��D

 ��#�1 �� � ����1379  #31393  �7��� ,
� .H6�
_4 *#E��

 N@#	� �����-4 a#�l@� ,MD�� #� &� |�$�� ,
� #� Y#?3�� ��

�� ���� &� ��>� U� ������ 1� �?7#	� ,-�i3 ���3  H7�

���M7� H-'�#I ��M	� !�" #�   �� � a��Q �#=-2 U�'(

 .H6�2 #=-2 U�3 �4 1� ��#OM7� #� &� ��� �#>� &�
#j� u
#M�

�� � ���� ���� ������ ���� H+� #� ���3> &?7#X� �� ��

   #=-2 U�3 �4 1� UQ#% u
#M� ,-� �=M�?�" q
�$ .���

G���2 u
#M�  ����� �1� #>� a��1  Z7�3 ��D89/0 �

 a��--t3 q
�$81/9 #-� ���j�   �Q�� #)� a#'��� ,-=�

174  U�D) ��� �#M�" �� *�2��-�2 .(  
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2. ) �3K+� �,6/	7 *)D$�)#kg.ha-1V�+9W (  �<


% X%;�� �3K+� �,6/	7 8��"# �� �1����= ��YF ��#1

�'%��# M�% �� �D)W V�� X%;� �<
 ��  �1379  ��1393  

 

G���2 �'+�  ������ ,-� &�
#j� ��?+ a#'(#)� ��  ��D

) #
�7 ����Nehbandani, 2018() *�	2 �Zahed, 2018(   

) �IAlasti, 2020(    *�	2 �#
�7 ���� ,-M��K�� �� ����
� ��

) a��Aramburu Merlos et al., 2015(   /" ,-	L  *�	2

) #-(��M7� ��Gobbett et al., 2017( �#>�    �
#���3 ��	"�

'3   &?7#X� ���� U�'(���M7� ,
� �W#� H+� &� u
#M� /-�

.H7� ���� ���>� o)7  

 �'+�  ������ &?7#X� �� #=-2 U�3 �4 �W#� H+�

 �� �#	-�@� ,
� ���>� U� ���� �����#E
�  &� ���&� f�� 

������   U�3 �4 ,
� #" &-?D � �1#7   N@#	� ���� ��D

�� ���>� �� ��� ����� �-(�3 /0�  ������ Z7�M� ���3

.��� &?7#X� �
W#� H+� #� �� ��>� U� ���� U-��#M4  

u
#M� w#7��� ����� �'+�  ������ Z7�M��  ���� ���

 ��>� U���  ��#�1 �1#�1379  #31393  �����1798 

&� �#M�" �� *�2��-�  .��� H7�'+�  ������ &	��� �� �

/-�+�  ,-� b�Mi� �#"1184  #32358  �#M�" �� *�2��-�

h� �E-M� �� a��--t3 ,
� .��� /M�-7   v#� ���"   �#"

/-�+� �� a #OM� �M
�
�� &� b�Mi� ��#iM�� �#"  ��I 

 /-�+� &� Y���� �'+�  ������ ,
�3W#� .H7� ����5102 

w�#4 �7#	D��" �#=M�
� Zj6 &� ��� �+� ,
� �� �#�� ���+ /-

 ,
� 5D�4 HX3 &j)	� .���� �#=M�
� �����   v#�

h� Z
��D ��)� �
��" ��  ������ ���� H>�  .�D#�

/�  /-�+� &� Y���� �'+�  ������ ���j� ,
�37003  ���

&M6�2 ���+ /-�+� ,
� �� ����"�   �#0?0� �#=M�
�  � &�  .���

 �� A+�  ��-�+� N@#	�h�	I #M��1 ����� ��>� ���` �

 5"#� q?7 W#� �#�� .�	M�" *�2 �#-�� �#M��#3   ��M'�

 &E-M���   �M6#
�� A>'>3 5"#�   �D� �� � ��@

�� ������ 5"#�  � �I) ��D2 U�D �3.(  

a��--t3 �7���  �'+�  ������&� �j@#	� ��� �#>� 

 #3 �'�E3 a���% &I�� �����6000 1 � &I�� �D�  ��

�  ������ Z7�M� ����� �#7 ��@ �'+1985  �� *�2��-�

 1� �'�E3 a���% &I�� 5
��6� #�   H7� ���� �#M�"

6000  H6#
 5"#� �'+�  ������ ���j� ��D� 1 � &I��

 N@#	� ,
� ���� ������ Z7�M� ���j�  1184  *�2��-�

H7� ���� �#M�" �� ) U�D4.(  

  

3 .3��+'�*� ���
$6 .  

 U-��#M4 ������ ��� o)7 ��5073  �#M�" �� *�2��-�

 N@#	� �� ��D�� ��� U-��#M4 ������ ���j� .�D �� ���

 1� ��
�2�� ��-�+�3828  #36520  �-tM� �#M�" �� *�2��-�

/� .��� ������ ,
�3  �� A+�  ��-�+� N@#	� &� Y���� #"

h�	I  ��-�+� &j)	� �� .��� ��>� ���`8002  �� A+� 

I/� U-��#M4 ������ �#M71�� &=�  1� �34000  *�2��-�

5-� .�D �� ��� �#M�" ��  /-�+� �� U-��#M4 ������ ,
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