
 doi: 10.22124/CR.2022.20971.1697 

                                      (������ 	
��
) 

                                   ��� �������  
���� ������/  ������� /  !���� 1400 )191-175(  

  

��)��*� +,�-��. 
���/ ) �� 0,1* �123�4 56 ��7)1 �* �) ���8- )  9/
SSM-iCrop2  
 

 :
�;<
)1=1*? �*)1� @�
��A*2 ?�,�C3  @��D)3 3A�� ���)1*) ��2
 

  

:������ 	���
 08/03/1400                                                                   :����� 	���
20/05/1400  

�/�2F  

���� ������ �� ����� ���  !���" #�$� �� %&�' �(()� ��* �+((,- ��((.& /. �((
 0��((' .�(()� ����+2�' 0�3+
((.4  /((��5+((67  

4'�� 8��9�� :- ;�,- ��� <=) ����47  :' :�+
 �' �9���8  <=) 4>�� �� ��?@AB��� C(()�D �
0 .�(()�  /��((EF' �� !((?�

���0��' �G 4.3+
 8��9��; H2 8G�-I !  ��?@ABH((2 ���J�((' K4((G �((' �L�> :M3�=  .4N�'I  5�(() �� �+((,- �� %&�((' ��((?@AB

1395  .4N ���� � !>��P� ���/ ;:M3�=  �'  �� ���QE)�IH((2 !&�((F� R((@P� S((?
��� ;��((?@AB @T� UP�((D .!((A � �����E((V�G0 

)�DN�+G! W��  4.3+
 � �� %&�'���� /..M
 4&4N. '� X��YE(()� �+((,- 0����((,- :(( �&�� J �� %&�((' !((MT�� ��((?@AB �4ERZ(() � 

 S.V&�E� ��?@AB ��D �UP 4.3+
 !@[� :.\((N 54  �� ���QE)� �' 5+67  /�� 0��(()SSM-iCrop2 � �����((G0  � ]J :((' ^+(('� 

4  ;�+G����  _�2 � .4N ���J�'IH2  :\(()�7  S.((V&�E� ��?@AB � ������,- !MT�� ��?@AB /.' KHE2� �� ��?@AB4((N ��4((`  .

 �� �+((,- �� 5+((67  /((�� 4((.3+
 !@(([� !((A.@T� UP�D  �� %&�' !MT�� ��?@AB5/3  �((
2/5  S.((V&�E� ��((?@AB � ��((E?G �� /((


:.\N�4N 0��)  ��3/6  �
5/9 ��E?G �� /
  .4N ���J�'/���'�D'  ��9. H((2I B �� ��((?@A1/2  �((
1/5 bE  ��((E?G �� /((
((.� .�+((' 

IH2 8G�- c�+[ �� :- ��� ��,& U.`7
 /�� %��E& %&�' ��?@AB;  5+((67  /((�� 4.3+
 ��9. !((  �� ��+((
 ��2  � �+((.@. 440 

 :' /
 ��9G4  � �+.@. 103  8��9�� /
 ��9G���  �/���'�D'  �+,- %&�' /. �
 �� !��Q-�+2 :'���� �)�.  

  

�G)�H�� :H/�3= V&�E� ��?@AB.S��?@AB ; !MT��; :.\N0��)  

  

  

  

  

  

  

  

  

  

  

  

1- ;0�E-� 0+e,&�� �B��� ���f ;;��f�f !M.\P W'�D  � 0����,- �+@B ���,&�� ;!G�.f 4.3+
 �4?,&�� ��f�f����� ;   

2- ;��.,&�� �B��� ���f ; !M.\P W'�D  � 0����,- �+@B ���,&�� ;!G�.f 4.3+
 �4?,&��;��f�f ��f�f����� ;   

3-  ;��E)��B��� ���f ;;��f�f !M.\P W'�D  � 0����,- �+@B ���,&�� ;!G�.f 4.3+
 �4?,&�� ��f�f����� ;   
* 5+hV  �4DV�+&:  saleh.keramat@gmail.com   

  

  

  

  دا�ش�ده ع�وم �شاورزی 

175 



� ��- ����?AG �                                                                                `.`7
 /cH" c�#G���� ����/  ���AN 9.��� /�+)1400 

	
/�
  

 %&�'�j :((&�� 5+67 �0 �(()� �4((Df �� 4((M' #((F   �

'.�E,�/  �,-��� <=) cH((" �4((Df �� 4((M'�+((2 :((' �� 

��� k�6E2��(()� �' ..�E((,�/ �((,-��� <=(() l(()+E  ;

%&�' 4.3+
 � ��?@AB ��((F� �� �� 5�(() 2017  �(()� :(('

�J ����`  :- 4 JC.
�
 :' �G 2/167  .@((.�+  ;��((E?G6/4 

/
 � ��E?G �� 770  .@((.�+ ) �+((' /((
FAO, 2019� .(((�/ 

f((.��  ���4((7  ��(()�.W ���b�((.�!� !  4((N�4((D- �(( � 

'.�E,/�  ���((T :((' �J K�6  � 4.3+
(()J.�  ���� k�((6E2�

)Chakravarthi and Naravaneni, 2006� �� .(((�;��� 

��E)��G0 f.�H 3+
 #((F  UP�D  �� ���4&��  �((.4  �4((DD-

��E)� � 4DEVG %&�'�G0  �� o��((� � ��E((V@f ;��E(()�+2

����G0 4M'0 ) �� .4&��� ���T 5�2015 �((,-��� <=(() ;

� �� %&�'���� 596035 3+
 � ��E?G.4  �J9/2  .@((.�+  /((


�+' )Ministry of Jihad Agriculture, 2016.(  p((
./ 

��"0 ��-! ��'0  ��� �j (()�)� 83�q! ;�(()� :(('��((�� 

��F' :((- �+((D-�����(('0 (( � � ]J W'�((D  ��./ �((G��  ��0 

���;��4 ) �)� :E�� �
���Soltani et al., 2020 .( :((�+
 �(('

 5�(() �((
 ��((F� ���  !���" ��+  �+\A- :'2050 ; r�A@((V 

#sB� 8Y'  t+L+ D �.� ��"!� :((\D� �'�G0 3+
((.4  ��(("

�9�� .�)� 9-�AE �8 3+
.4 AG.:((, ((�j �
��E(()�0  #((F 

��'0 D ��((& 8G�- :' jA-! ��(("!� �9((�� .�(()� ��+(('�8 

3+
.4 �9�� �' ��"�8 ? � ��((?@AB � �((,-��� <=)���((��� 

) �)�Grassini et al., 2013.( �9���8 3+
.4 �9((�� �(('�8 

'+@= �& CT�+B �)� /?A  �,-��� <=)! ��(('0 ((7 .l 

���((V ��'�((D' ;4((N�' :E((N���/ �9((���8  4((>�� �� ��((?@AB

9f <=)�:D C)�D �
0  �(()�)Keating et al., 2014 .(

�9���8 !  �� <=) 4>�� �� ��?@AB ��+
�((' �9((���8 �+((2 

 ��?@AB ��� �'  8G�-H2I ) ��?@ABYield gap:' ( �(()�

) ���JFischer et al., 2014((AY
 .(./ H((2I  ��((?@AB � 

S.V&�E� ��?@AB )Potential yield( ��'0 ((V&�E� ���J�'.S 

3+
.4  � ��./�G0 B���! �(()�DN � �+((�+ !�  S((@BYg  �

 /EV' �E��F&Yg  #F  0� ��)� )Sadras et al., 2015; 

Cui et al., 2018; Agus, et al., 2019 .(  

��'0 �j  ;k�((2 5�) � ��? Yg :((' 5+((67  ��+((DB

' c��Q
./ Yp  l)+E  ���?@AB !((MT�� )Actual yield (

M
.((./ ! ) �+((NAgus et al., 2019.( 9e
((�: @7
 �((.S 

Yg :' �)�DN!� �[���G!� ��'0  5+((67  ��((?@AB �+\F'

D � �.� ��(("!� !  j((A-) 4((D-Van Ittersum et al., 

2016.( 8.� �T� !D.'Yg �((=2 :'0 Yp  �Ya �E((V'! 

.���� Yp :' ��?@AB ��+DB�j  ��f��(() 5+67 �((' ((7 .l 

4((  �((7
 :-���� ]+((@=   � ]J!���((" �(([�DB  ��4((' �

8G�-  ��?@AB�u� �� 8D
�G0 " � �4&�.�4&�� 4((D- 4((N�; 

!  v��M
�+N )Fischer, 2015.( Yp !  �� :(() :((' ��+


:.\((N U��P �� ��� /.3�� :��- :\)�7  U��P 0��(()Yp 

54  :@.)� :':.\N 0�G .�(()� !((B��� ��((G�.f 4N� 0��)

���4&� ���� ��� !((,�� �J t��9  �� ��?@AB #.`EV  0�.f

 �� � �(()� �((B��� /.((66YE  c��s& �7
 � �4N 5�ED-

r�\��`
 t��9  /�� w.((G �4((DD-��47  S(( �+B :((&+f ��((?@AB

 l(()+
 �4((N �((\u ��?@AB /��E,.' ���F& �� .���4& �+��

!  #((G ������((,-:((' 4((&�+
��((,& 0+((7& �4DG�Yp  S(('�T

) 4N�' :`=D  �� 5+6>Lobell et al., 2009 .(  ��((.�� 

����(((G0 (((AY
./ Yp; 54((( �G0 :.\N0��((() 4(((N� ;

+T0��
/ �����? ��� ���!  :� 4DG�((��� 54((  /((���((G ��((uJ 


+&$ S(('�`E ((.x4((  � �+((G � ]J ;����  �� ��((?@AB �((' ��

((B��� UP�((D !  �5�(() ���G0 !  :\(()�7  v((@EY D-((D 4

)Van Ittersum et al., 2013.( /���'�((D';  :((' :((�+
 �(('

 S.@7
 � :�9e
 �.AG�Yg :M(()+
 5�((> �� 0�G�+,- ��; 

/.' �$���) ��((?@AB y2 !&�F� R@P� !@@A3�GYGA �((' (

� !'�((���� K4G  8G�((-Yg  !(()��' ���((uJ #.((@T� �((..b
; 

�V�� � !L��� 0�'��-.4N z�=  0����,- !=.7    

 �� :@A���� ���J�((' 0�GYg  ��((?@AB :((V��`  ���

 :((V��`  9.3�((&J ;��+((-� 0�((G��?@AB :((' �\((V& ������,-

) ��-��(((-CPA= Comparative Performance 

Analysis) 0��((  l((2 9.3�((&J � (BLA= Boundary-

Line Analysis (DEVG �� !((`.T� ���J�((' ;��� :) �G .4

Yg :`=D  � !@7  ;:B�9  <=) �� 0�:���� !  �(( � ;4((DG�

!A&W.(()� z+=(() �� ��+
�J �� (0�+((,-) �
� �((G ���QE(()

�- .���'0 �((=2 ��9.  8G�- 9e
 ��((�: @7
 �((.S Yg  ��

` .o� !  ;{�9((':DF� �� ��+((
4((D'0 !��((A.@-��f� ��(('0 

8.� !D.'Yp  .��((- ���QE(()�r��((.2�  /.((.M
 0��(('Yg  ��

o�.` �((�.f S((?
��� �� W.(()� 0�((G )GYGA= Globe 

Yield Gap Atlas( !((  ���QE)� ;W((T�� �� .�+((N S((?
���

 ��.f��(('0 E((,�.&�\! 54((  ����(()0 9e
 � 5+((67 ((�:  �

@7
((.S Yg  ��((�j ��� k�((2 ��((? ((�4((N : �(()� �

)Grassini et al., 2015(. � �� S?
���((�.f � ]J c��((u� ;

4  ;_�2 ;�+G���� B���!  U((��P ��54(( �G0 :.\N 0��(()

!B��� ��G�.f  /.AY
 ��9.  �'Yg  |�73 !) �+((NVan 

Ittersum et al., 2013 ��.f S?
��� .(���� o�)� �'�G0 

@7 ! �4N �4G�,  54  %��E& �:.\N 0�G ��((G�.f 0��(()

617  



 !'����� IH2 � 4.3+
 S.V&�E� ��?@AB                                ����� �� %&�'          H" c�`.`7
 /c#G���� ����/  ���AN 9.��� /�+)1400 

!B��� ;Yg ��G�.f  �� !@7  o�.`  �� !B������J�(('  :((' �

:((`=D  o�((.` !((  #.((AM
 !((@  � 0�4((G�.  ���((�/  ���

! ���� #e> ��+
 /.((AY
 �F� ���QE)� ��+  0�GYg  ��

 � 4&�(()� ST�4((> :((' UP�((D  �� /.((D}AG\(()�D  :((- !

�4D��A&4DEVG �+,- S- �� 0�;  /.((AY
 0��'Yg  ���QE(()�

 ��((-)Van Wart et al., 2013( 0���� S((?
��� /((�� .

K�=M&����E((Vf v((.P � �)� !��- 0�������� �� 0� 0�((G

 /.AY
 0��' �� �.Q.- �' � o�E)� ��Yg  ���QE(()� ��+(( 

!  ���T) 4G�Grassini et al., 2015 .(  

Yg :((' z+=(() �� � :E((N�f :((G� �� ���E((Vf �+((P

��((F� �� 4((.3+
 v((@EY  )Neuman et al., 2010; 

Boling et al., 2011; Laborte et al., 2012; Stuart 

et al., 2016; Deng et al., 2019( ) ���((�� �Dadrasi 

et al., 2021; Nehbandani et al., 2021 ��+((  (

 :M3�=  .�)� :E��f ���T / +.& ;����?AG �)Neuman et 

al., 2010 !(()��' �((' (Yg �4((Df !&�((F�;  ;c�~ � %&�(('

 :- 4&��- ���9f ��-�4>Yg !&�F� 5+((67  :) /��  :(('

 �((' �(('��' C.
�
5/7; 4/6  �4/8 ��((E?G �� /((
  5��((M 43; 

47  �60 4[��  !(()��' �� .�)�Yg  �� ���QE(()� �((' %&�(('

 /.�&�.  /.q �� ��.f S?
���Yp  �Ya :((' C((.
�
8/9  �

8/6  :e.E& �� � ��E?G �� /
Yg  ���J�((' ��((E?G �� /
 :)

N) 4Deng et al., 2019 .( ���J�' %��E&Yg  !'�((T�" %&�'

 �� 5+((6> S(('�T ��((?@AB :((- ��� ��((,& /.((q �+((,- ��

 !E���4((  :((D.F' l���((N8/5  ��9((.  � ��((E?G �� /((
Yg 

8((N ) �+((' ��((E?G �� /((
Xu et al., 2016 .(�+@.(()  �

) ����?AGSilva et al., 2016 (5�(() !P0�((G 1979  �((


2012 q �+.(()�f� ��� �� ���QE(()� �' /.Z.@.� �� :((&�f4D

 l(()+E  :(('Yg  ��4((> ��2/3  S((6� �� ��((E?G �� /((


 � ]+((P� 8/4 %&�((' �� j((,2 S((6� �� ��((E?G �� /((
; 

 54  �� ���QE)� �' ����� �� .4DE��� �)�SSM-iCrop2  �

��E((V@f ��E(()� �� �((�.f S?
��� o�)� �';  ����((` Yg  �

:((' ��+(() 4.3+
 C((.
�
44/2 ) ��((E?G �� /((
52  � (4(([��

118  ��9((((G /((((
)52  4((((N ��� /.((((AY
 (4(((([��

)Nehbandani et al., 2021 .( !(()���� ����((?AG �

)Dadrasi et al., 2021 ( ��9. Yp  �Yg C.(()!((D. � 

 ��EV@f ��E)� �� �� 54((  �� ���QE(()� �'SSM-iCrop2  �

:\)�7  ��.f S?
��� �  /.�&�. Yp  �Yg :' �� C((.
�
52 

 �33  5��M ) ��E?G �� /
38  ���9f (4[��.4&��-  

/���'�D';  !)��' �.AG� :' :�+
 �'Yg  !((B��� ��((G�.f

 K�4((G� :((' S((.& � :((M �� !���((" �((.D � /. �((
 �� #((F 

��4((��� 0����,-; �4((G�:((M3�=  K �((L�> c��((\B:�� 4((&� 1 (

�� ���QE((()� ) !(((A.@T� UP�(((D CZ=Climate Zone(  �

) W(((��  !((()�DN�+G ���E(((V��RWS= Reference 

Weather Station %&�((' 4.3+
 (��(('0 ((AY
./ Yp  �Yg 

��N ���l 'J!) ;2 �� ���QE)� (S((?
��� �((�.f ��(('0  {�9(('

` .o��A&!� �E&�% @7  ��! :((`=D  :(('0�) ;3 �� ���QE(()� (

�����G0 �+G � ]J!� 15 ((N�+2 W((,M,
 :@A� �� :3�).4 ;

 �� ��' ���' �0 9e
�: @7
 �.S Yp ' ��./ ���E((V���((G  �

)4�)�DN (!� ' �' UP�D .�E,�/ V&�E�.S :'�+sD  �9((���8 

%&�' ��?@AB.  

  

J�� � �)�
��  

 ���J�' 0��'Yg ��.f l)+
 :E��� :M)+
 S?
��� �� ;

o�.`  {�9' ]+q��q j� �� :- 4N 0��.� /.AY
 !��A&

Yg {�9' z+=) �� 4D&�  �
CZ o�.`  � UP�D  � 0�G

!  ���QE)� 0�+,-4D- )Grassini et al., 2015; Van 

Bussel et al., 2015 .(  

 :�KK4)�� <�1�/KK
 ��4�L) 4((D ��.& 54((  0��((��

���� .�(()� :`=D  �G !B��� ����4  j.Z.
 c�BHP� 0�((G

��� :' ^+'� ) !B��� ����4  0�G 	���((
 5�((�  ��+DB :'

#EV.) 0��' (��.f �N�- #-��
 � ��T�� ;�N�- �((,- 0�G

 ����� �� ;�� /((�� �� .�((V.& �+((AB o�E)� �� �� � �+�+ 

8)��: �&�+.((N � c�BHP� �' ^�\
�� �� 0� ����4((  0�((G

 �G 0��' 5+67 RWS 0��'  v((@EY  W'�D  l)+
 S.A?


��E(()� !
�((`.`7
 9((-�� ) ;0����((,- ��((F� c���� ;�((G

 S �((N ��.& ��+  c�BHP� .4N !>��P ;(:'�e
 �' ������,-

]��D
� !B��� 0�G � #((T� ��((& ;�N�- 	���
 ;_�2 t+& ;%��

 	���((
 ;:((&�� ��((?@AB ;�((N�- #-��((
 ;�J 4((N� ���� 5+P

.�+' 0��.'J � !G� �+- ����4  ;�N���'   

��M-+�) � ���3N) OL�A
 @��P� �KK �A�)�� H��

 :QR1
) !'�((YE&� !((A.@T� UP�((D DCZ= Designated 

Climate Zone(  !��(( � 0�G4((>�� c��((Q
 o�(()� �(('

 .4&4((N �Y((,  !@((6� 0�(( � � !?,2 �2�N ;!MAe


 S?
���GYGA :DF� z�P o�)� �'l(()+
 !((A.@T� 04D' 

�� c���) ����?AG �Van Wart et al., 2013 � :E2�(() (

) :�(()� �4((N �Y((,  �((.bE  :) :@.)� :'1 ��� :((��� (

 5+((67  4((N� S((6� �+`3�((' 5+((P �4((DD- /..M
 :- 4N�

�)�) ;2 ]J /. p((
 �� !D.AY
 :- :&*�) !?,2 �2�N (

 � �(()� :(('c�+(([  ��((M
 �((.Y\
 � !f4((&��' /.((' �\((V&

717  



� ��- ����?AG �                                                                                `.`7
 /cH" c�#G���� ����/  ���AN 9.��� /�+)1400 

 S.V&�E�!((  :\(()�7 �+((N ) �3 /.((' :((- !@((6� 0�(( � (

#.@T�!  ��e�� 9��A
 0�.V �f � 54EM  0�G ]�((YE&� .4((D-

 ST�4((> 8((N+� K4G �' � :@>�  �� �� !A.@T� UP�D 85 

 �,- ��� <=) �� 4[�� ��((A
 �4((E'� .4N ��e&� �+,- %&�'

 ST�4> �' !A.@T� UP�D 5  !((@  �((,- �((�� <=(() 4(([��

`P�D  .4&4N ]�YE&�0���� :- ! �� �EA- %D�  <=(() 4[��

 �((,- �((�� �+((�� c�+(([ �� 9((.& 4((&�+' !((@  ���E((V��

 !)�DN�+GW�� ; !  ]�YE&� �� ]�((YE&� �� R� �f� .4&4N

���EV�� ��.  ���� !(()�DN�+G 0�((GDCZ G 8((N+� �+((D

 �� �EA-85 ���EV�� ��.  �� ;4N�' 4[�� !(()�DN�+G 0�((G

 �� �EA- �' !A.@T� UP�D  ���) �� WT��%D� �� �E,.' � j((� 

 .4((N ]�((YE&� !((@  5+((67  �((,- ��� <=) �� 4[�� ��

 ;���F&14 :DF� z�P /�� �� ���QE)� �' !A.@T� :`=D  04((D'

 S �((N :-4((N �Y((,   ���((�� �� !((A.@T�87 �� 4(([�� 

 :((`=D  �((G 0��((' .4DE((VG ���((�� �� %&�((' 4((.3+
 UP�((D 

!A.@T�- �� R((� !(()�DN�+G ���E((V�� 4((Dq �((� j((� ;!B���

 �� ��((D.AP� 0��((' ��E(()� �((G �� %&�((' ��``7  �' c�+, 

 ]�((YE&� %&�((' 4((.3+
 UP�((D  �� ���EV�� ��+' �4D��A&�  ��

/�� /.' ���EV�� ;�G21  ]�((YE&� W((��  !)�DN�+G ���EV��

HP� .4((N���E((V�� � !((A.@T� UP�((D  :((' ^+(('�  c�((B 0�G

 !)�DN�+G 5�4� �� CYED 1 .�)� �4N :����   

��)� :� �A�)�� H�� :' :EV' :?D�� :' :�+
 �'

���� ;]J /. p
 :&���� !)�DN�+G 0�G10 l.7  ��) 0�G

 �
 (]J�� !A�� �� !'J20 l.7  ��) :3�) #- !A�� 0�G

:.\N 0��' (]J0��) ��AEB� S'�T 0�GYp )Yp  l���N ��

 �� (!'JYw &�E� ��?@AB)V � (#�� l���N �� S.

�J 0�����..b
) �)� ��.& ��+  �GGrassini et al., 

2015(. ���� ;����� !A.@T� l���N 0��' !)�DN�+G 0�G

 � � ��-�4> � ST�4> � !f4&��' ;4.N�+2 8'�
 S �N

���EV�� 0��' �� �GCZ  0��'15   5�)) !3�+E1380  �


1394 �� �EA- 0���� � :&���� c�+[ :' (20  �� ���� 4[��

 �+,- !)�DN�+G �� ��) �� �.bE  �G 0��' :E�� �)�

 5�4�) 4N ������1 �4B c�+[ �� ;��.f S?
��� U\P .(

���� �+��!  ���EV�� j� �� !��- !)�DN�+G 0�G �� ��+


0��> :- (#.@T� ��AG ��) /�9���� ���EV�� ���� 0�G

 ���EV�� ��+DB �' �)� <.7[ � c4  !&*+P !)�DN�+G

) !L��HYP ���QE)� (��-.  

��)� :S�KK6 H�� !((@7  ���� ��((���� w.((G ���((�� ��

! +T� 54  0��' �4N .���4((& �+((�� !((B��� ��((G�.f 0��)

 �� 54((  0��((�� 0��' ���QE)� ��+  _�2 c�BHP� ;/���'�D'

/.((' :V)+ .) c�((`.`7
 !((@@A3�) !���((" �(()�IFPRI-

Harvest Choice HC27) (Koo and Dimes, 2013 (

:' �2�((N S �((N _�((2 ��((.& ��+((  c�((BHP� .4(( J �)�
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 5�4�1 - UP�D   !'�YE&� !A.@T��' :DF� o�)���� :' 04D' ��.f %&�' !@  �,-��� <=) .559632 .�)� ��E?G  
Table 1. Designated climate zones based on GYGA method. National rice crop area is 559632 ha. 

Designated 

climate zone 

Number 

of station 
Station in designated climate zone 

Area in climate 

zone (ha) 

Ratio of rice lands from 

national rice lands 

8003 2 Safiabad, Dezful, Ahvaz 50179 8 

8002 1 Abadan 5948 1 

6602 1 Rostamrood (HYP) 24691 4 

6502 1 Gharakhil-Ghaemshahr 92306 16 

6402 1 Sari 30835 6 

6302 1 Pashakola 15122 3 

6202 2 Gorgan office, Bandar-Amirabad 12226 2 

6102 1 Hashemabad 24394 4 

6002 2 Zatghan, Gonbad 22839 4 

5902 1 Bandar-Anzali 22129 4 

5802 2 Rasht, Talesh 126161 23 

5702 1 Ramsar 14968 3 

5003 1 Shahrekord 16935 3 

5002 4 
Takhte Jamshid, Polsefid, Droodzan, 

Minoodasht 
32118 6 

Sum 21 - 490850 87 
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Table 2. Major soils in rice production areas of Iran based on IFPRI harvest choice (Koo and Dimes, 2013) 

Soil code† DEP OC ALB CN DRAINF SAT DUL LL 

Silty clay MF25 25 0.7-1.2 0.11 78 0.03 0.756 0.677 0.517 

Silty loam MF25 25 0.7-1.2 0.12 79 0.03 0.361 0.261 0.110 

HC12-Clay HF25 25 >1.2 0.05 85 0.035 0.458 0.405 0.233 

HC15-Clay MF25 25 0.7-1.2 0.05 85 0.035 0.458 0.405 0.233 

HC18-Clay LF25 25 0-0.7 0.5 85 0.038 0.458 0.405 0.233 

HC24-Loam MF25 25 0.7-1.2 0.1 75 0.035 0.41 0.307 0.180 

HC27-Loam LF25 25 0-0.7 0.1 75 0.035 0.41 0.307 0.180 
†: 12=clay, HF=high fertility, 25 cm depth; 15=clay, medium fertility, 25 cm depth; 18= clay, low fertility, 25 cm 

depth; 24=loam, medium fertility, 25 cm depth; 27=loam, low fertility, 25 cm depth. 

DEP, sampling depth (cm); OC, organic carbon (%); ALB, albedo; CN, curve number; DRAINF, drainage factor; 

SAT, saturation (mm.mm-1); DUL, drained upper limit (mm.mm-1); LL, drained lower limit (mm/mm-1). 
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Figure 1. Harvested area (a), production (b) and yield (c) of rice in Iran during 2001-2015 (Ministry of Jihad 

Agriculture, 2016). 
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Figure 2. Ya (a), Yp (b) and Yg (c) (kg.ha-1) of rice in main climatic zones in Iran. Actual yield during 2001-

2015 was obtained from agricultural statictics (Ministry of Jihad Agriculture, 2016).  
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Figure 3. Ya (a), Yp (b) and Yg (c) (kg.ha-1) of rice in main RWS zones in Iran. Actual yield during 2001-2015 

was obtained from agricultural statictics (Ministry of Jihad Agriculture, 2016).  
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Table 3. Actual production (Pa), potential production (Pp) and production gap (Pg) of rice in RWS in Iran. Yp 

with 14% moisture content was simulated by SSM-iCrop2 and Ya was calculated using recorded production in 

agricultural statistics (Ministry of Jihad Agriculture, 2016) during 2001-2015. 

CZ RWS Pa (ton) Pp (ton) (Pg (ton) 

8003 Ahwaz 118526 188532 70006 

8003 Dezful (Safiabad) 69679 115414 45735 

8002 Abadan 20813 37607 16794 

6602 Rostamrood (HYP) 112750 171051 58301 

6502 Gharakhil, Ghaemshahr 478945 670613 191669 

6402 Sari 145406 225134 79727 

6302 Pashakola  77131 124573 47442 

6202 Gorgan office 26693 51801 25109 

6202 Bandar Amirabad 34617 60165 25548 

6102 Hashemabad 97556 212267 114711 

6002 Zarghan 42152 62133 19981 

6002 Gonbad 45958 103908 57950 

5902 Bandar Anzali 74758 145245 70487 

5802 Rasht 442185 804402 362218 

5802 Talesh 37068 57921 20853 

5702 Ramsar 41885 69291 27406 

5003 Shahrekord 27271 50196 22925 

5002 Takhte Jamshid 34337 49374 15037 

5002 Polsefid 22765 35223 12458 

5002 Droodzan 32717 52315 19598 

5002 Minoodasht 35206 87605 52399 
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Table 4. Actual production (Pa), potential production (Pp) and production gap (Pg) of rice in main production 

climatic zones in Iran. Yp with 14% moisture content was simulated by SSM-iCrop2 and Ya was calculated 

using recorded production in agricultural statistics during 2001-2015 (Ministry of Jihad Agriculture, 2016). 

CZ RWS Pa (ton) Pp (ton) Pg (ton) 

8003 Ahwaz, Dezful (Safiabad) 203693 330828 127135 

8002 Abadan 28106 50783 22678 

6602 Rostamrood (HYP) 112750 171051 58301 

6502 Gharakhil, Ghaemshahr 478945 670613 191669 

6402 Sari 145406 225134 79727 

6302 Pashakola 77131 124573 47442 

6202 Gorgan office, Bandar Amirabad 61310 111966 50656 

6102 Hashemabad 104961 228380 123418 

6002 Zarghan, Gonbad 93550 176292 82742 

5902 Bandar Anzali 81687 158707 77020 

5802 Rasht, Talesh 479252 862324 383071 

5702 Ramsar 56609 93648 37039 

5003 Shahrekord 87751 161518 73766 

5002 Takhte Jamshid, Polsefid, Droodzan, Minoodasht 138063 247929 109866 

National 

estimate/ 
 - 2440017 4102706 1662690 
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Figure 4. Maximum and minimum daily temprature (TMAX, TMIN, °C), and radiation use efficiency (RUE, 

g.MJ-1) during rice growing season (2001-2015) for each refrence weather station (RWS) in Iran 

 

 5�4�5- :.\N !���2) �N���' �2�N �4N 0��)HI(; ) !�� � W'�
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Table 5. Simulated output of harvest index (HI), temperature function (Ft), solar radiation (SRAD), maximum 

leaf area index (LAIMX) and planting percentage of common cultivars (L: low yield and H: high yield) using 

SSM-iCrop2 model 

RWS HI Ft SRAD LAIMX 

cultivation of common 

cultivars (%) 

L H 

Gorgan office 0.36 0.44 2504 2.49 37 63 

Shahrekord 0.30 0.51 3920 1.56 70 30 

Hashemabad 0.34 0.43 2515 2.49 48 52 

Minoodasht 0.29 0.47 2987 2.37 75 25 

Bandar Amirabad 0.30 0.32 2536 2.38 71 29 

Pashakola 0.36 0.33 2536 2.54 65 35 

Gonbad 0.29 0.49 2637 2.35 75 25 

Droodzan 0.27 0.56 2872 2.08 92 8 

Sari 0.28 0.37 2468 2.32 82 18 

Ggarakhil, Ghaemshahr 0.27 0.36 2468 2.34 85 15 

Bandar Anzali 0.26 0.21 2679 2.25 97 3 

Zarghan 0.25 0.60 2977 2.05 100 0 

Rostamrood (HYP) 0.26 0.31 2605 2.24 97 3 

Takhte Jamshid 0.25 0.58 2899 2.05 99 1 

Rasht 0.25 0.33 2574 2.27 99 1 

Dezful (Safiabad) 0.26 0.63 2914 2.02 95 5 

Polsefid 0.28 0.31 2433 2.06 84 16 

Ahwaz 0.27 0.57 2938 2.04 88 12 

Abadan 0.26 0.59 2981 2.01 95 5 

Ramsar 0.25 0.24 2363 2.27 99 1 

Talesh 0.25 0.26 2364 2.27 100 0 

Correlation coefficient - - - - -0.9 0.9 
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Figure 5. Rice average actual and potential yield and yield gap (kg.ha-1) during 2001-2015 for RWS in Iran 
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Figure 6. Relationship between maximum and minimum temprature (TMAX; TMIN, °C), cumulative solar 

radiation (SRAD, MJ m-2), radiation use efficiency (RUE, g.MJ-1) and potential yield (g.m-2), during the rice 

growing season (2001-2015) for each RWS in Iran 
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Figure 7. Relationship between rice potential yield (g.m-2) and maximum temprature (TMAX2, °C) and 

cumulative solar radiation (SRAD2, MJ.m-2) from sowing to anthesis and average of maximum temprature 

(TMAX3, °C) and cumulative solar radiation (SRAD3, MJ m-2) from anthesis to physiological maturity (2001-

2015) for RWS in Iran 
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Abstract 
Rice has a special role in the diet of Iranians. To meet the needs of the country, it is necessary to 

increase the production of this crop. Therefore, due to the limited cultivation area, increasing yield per 

unit area is a more appropriate method. One of the best methods to increase production is to reduce the 

yield gap. The present study was designed and conducted to estimate the rice yield gap in Iran in 2016. 

In this study, the climatic zones and reference weather stations of rice production in Iran were 

determined using the global yield gap atlas (GYGA) protocol. First, the actual yield of rice was 

extracted from the Iranian agricultural statistics. Then, potential yield in the main production areas of 

rice was estimated using the SSM-iCrop2 simulation model and management, soil and climatic data. 

Yield gap was calculated from the difference between the actual yield of farmers and potential yield. 

The actual yield of rice in the main climatic regions of this crop in Iran was estimated from 3.5 to 5.2 

ton.ha-1 and the simulated potential yield from 6.3 to 9.5 ton.ha-1. Therefore, the yield gap varied from 

2.1 to 5.1 ton.ha-1. The results of this study showed that if the yield gap of rice is reduced, its 

production can be increased from 2,440,000 tons to 4,103,000 tons and achieve the self-sufficiency in 

rice supply in the country. 
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