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Abstract  
Increasing yield in Rice requires the knowledge of appropriate management methods such as planting date and introduction of new cultivars. 

This experiment has been carried out at Gorgan Research Station in 2020. It has been done as two separate experiments in a randomized 

complete block design (normal seeding date and late seeding date), each experiment including seven cultivars (Tarom hashemi, Fajr, Neda, 
Shiroudi, Tisa, Anam, and Binam) with three replications. Results show that the effects of seeding date have been significant on all studied 

traits (days to anthesis, days to maturity, high plant, number of tillers, Filled grain number, unfilled grain number, grain yield, biomass, water 

productivity, and harvest index). On the spring planting date, the highest grain yield has been observed in Neda and Shiroodi cultivars with 
9023.3 and 8675.5 kg ha-1, respectively. Also, on the spring planting date, the highest water use productivity has belonged to Neda and 

Shiroodi cultivars with one and 0.98 kg.m-3, respectively. On the date of late planting, the highest water use productivity has occurred in Tisa 

and Binam cultivars at 0.74 and 0.63 kg.m-3, respectively. Due to grain yield and water use efficiency on spring planting date, Neda and 
Shiroodi cultivars and in late cultivation of Tisa and Binam cultivars can be introduced to farmers. 
 

Keywords: Growth period, sutible cultivar, biological yield, water productivity.  
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E�#. 3�J�/���-" H��� �,/� R?�3�,� �3MS� . 

D��FFg/ I��	� 
 0*��  

#��%' 

 �/ %!�  

0��� $"� 

 �/ %!�  

;��-  $B�F&� 

 Q�N/��  

0/�� 

0=	5 ���,/  

�!��� 
�5 0��� ���,/ 

 0��� ���,/  

6�5 

0�  .
��/I+��        

����/ 2 571/5  ns 9/14  ns 42/2  ns 33/1  ns 77/2  ns 49/16 ** 

M+� 6 6/155 ** 9/693 ** 4/1796 ** 74/2 ** 56/1252 ** 95/260 ** 

�e� 12 07/4  29/6  3/26  38/0  72/52  80/0  

) D��FFg/ 1
�z%( - 45/2  24/2  94/4  5/16  42/8  54/5  

��9	"�
� ���- .
��/        

����/ 2 8/132 * 6/195  ns 4/86 ** 04/0  ns 7/120 * 6/31 ** 

M+� 6 1/278 ** 7/103 ** 2/1078 ** 27/2 ** 3/1595 ** 4/223 ** 

�e� 12 3/31  1/37  01/9  437/0  8/25  85/1  

) D��FFg/ 1
�z%( - 15/7  02/6  29/3  3/22  39/6  8/4  

 � ** )*ns�� : �KN" U%�/� VOJ �� �,�1  �5 �KN" ;X�C, �-Y? � #��� .�,�  
  

 �",�,E�#. 3 �3MS� .�J�/���-" H��� �,/� R?�3�,� 

D��FFg/ I��	� #��%' 0*�� 0������" A%! ��
% ���������/ 0��� ������ ������ R��� ��K�S' T�:� #�! 

0�  .
��/I+��       

����/ 2 47/15 ns 9/739047 ns 9/1999929 ns 003/0 ns 013/0 ns 

M+� 6 88/23** 4/22658244** 1/15281923** 026/0** 13/0** 

�e� 12 86/0 2/1151270 8/228839 002/0 009/0 

) D��FFg/ 1
�z%( - 62/3 91/7 8/7 9/9 4/12 

��9	"�
� ���- .
��/       

����/ 2 5/27** 5/3567528** 5/343058 ns 003/0 ns 038/0** 

M+� 6 8/22** 6/13445591** 9/1046786** 029/0** 032/0** 

�e� 12 07/1 3/899306 5/203185 004/0 005/0 

) D��FFg/ 1
�z%( - 39/4 12/8 08/12 08/16 69/12 

 � ** )*ns�� : �KN" U%�/� VOJ �� �,�1  �5 �KN" ;X�C, �-Y? � #��� .�,�  
 

 �!�* �� m��	� D��o8� 0� 0*�/ ��)1(  (F9��F�

��� $8 ��� �q-��f ����� ! �F/ #�"0� 1F/�/  �����5/34  !

1/33 $���& 0*�� �� ��� ��!� $8 ��� 
���� ��� ���B

�F/ �!�) �!� ���- .
��/��� �/ %!� "�- ���� (

 $B�F&� �/ %!� ! $"��B*"�6  .��Esmaeilzadeh et al. 

(2017) �F/ �!�) ���� 0������/ �C- 0- ������ A�F���� (

 A����%�� A��&� ��0� ;FH� � ������ �� $�
{�H�	� ;f��

D���f 0*�� %!� ! $"��B �/ %!� "�- ���� n�� #�"

 $B�F&� �/$� ��� .Khan & Rahman (2011)  �F� ��

 �C- j
��� �� ���� k��l� ��+�� $&���0�I+�� 

  ���B����� D���f 0*�� 0- #�"n��  ��!� ��8 ��

 1L& ���� ���"�- $B�F&� ! $"��B �/ %!� ���,/ 

*"�6 ! "�- D���f 0*��  ;f��� �/ A��% "�- 1L&

 $B�F&� ! $"��B$� ���.  
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 E�#.4�J�/���-" H��� ��� /� AZ� /1, [%I?�%" �3�!" .  

 .
��/  

���- 
yF/��{ 

 �/ %!�  

$"� 0��� 

 �/ %!�  

;��-  $B�F&� 

0/�� Q�N/��  

)cm(  

 0=	5 ���,/  

�!���  

 0��� ���,/  

0��� �� �5 

 6�5 0��� ���,/  

0�L	&  �� 

0� ���- .
��/I+�� 

���'  9/74  b 9/101  b 9/89  d 4 ab 73 cd 3/21  c 

$���� 1/65  c 1/97  b 1/119  b 6/2  c 123 a 3/30  a 

��F/ 4/71  b 4/99  b 4/115  b 6/4  a 78 c 25 b 

#�!�F� 5/97  a 5/127  a 5/77  e 6/2  c 3/92  b 9/8  de 

$���" ���8  4/72  b 4/100  b 4/143  a 3  bc 8/60  d 2/8  e 

�=�  0/97  a 0/127  a 0/105  c 6/4  a 97 b 6/10  d 

���  3/98 a 3/129 a 3/76 e 6/4 a 77c 9de 

��9	"��� ���- .
��/  

���'  0/73   bc 6/98  abc 6/78  d 3 bc 67 d 3/30  b 

$���� 6/63  c 96 bc 98 c 3/1  d 123 a 9/44  a 

��F/ 6/75  b 3/94  c 3/106  b 6/2  c 71 cd 2/26  c 

#�!�F� 3/88   a 6/106   ab 6/71   e 6/3  ab 79  c 2/22   d 

$���" ���8  6/72    bc 6/97   abc 6/119   a 3/2   c 53  e 9/20   de 

�=�  6/87   a 3/106   ab 3/95   c 6/3   ab 95  b 8/19   e 

���  3/88   a 3/108   a 3/69   e 4  a 67  d 9/30   b 

[%I?�%"�KN" ���"2 ;X�C, #Z�$ �-�J /� �� ����" ;�/\ �� �� E�	�\, VOJ �� �,�5 �" #���.#
��  

  

3 .2�%�� '(%�
 . 

(F9��F� 0�
�E� .
��/ �� 0/�� Q�N/�� 0- ��� A�C� �"

0� ���- I+��8/103 $���&  .
��/ �� ! ��� ���-

�F/ �!�) ��9	"�
���� (85 $���& �!�*) ��� ���4 �� .(

�F�r/  ���- ��0� ;FH� M" $���%  ! ��B #�"%!� ��

$�n�8O  .
��/ �� ���� $C
!� ��� #��� 1&�	� ��!�

0� ���- .
��/ �� 0�
�E� �� ��9	"�
� ���- I+��

��/�-  0=F�� �� ! ��� �/$� "�- 0/�� Q�N/�� .���


����
 �Q�N/� 0/�� .
��/ �� �"# -���  �/�!%$� ���/� 

:l/FR F� �/ ���� �_`$
 0+�& 0� �� �%�� $�n�8�/ 

���%$ �� BF) ���� ��Rabiee et al., 2015 .(0� ��8 $�-

$� 0/�� Q�N/�� "�- 1L& ���- �� �F�r/  �
��� �� 0- ���

"!<5 �
�& ) ���� �E��e� A��BGholipour et al., 1998; 

Pirdashty et al., 2000; Moradpour et al., 2014(.  

) ���- .
��/ !� �� ! k��l� ��+�� �� 0/�� Q�N/��30 

�CKL
���  �!�*) ��� D!�N�� (����F/ �!� ! ���4 D!�N/ .(

$� k��l� ��+�� (F� 0/�� Q�N/��  $�F��{ D!�N/ %� $��� ����/

` �G�	� ;FL+ %� ��� I��	� %� ���N�&� �� ��+�� ! $
�_

 0/�� Q�N/�� Q�	/ ��*! .���� #�F���� IC,C/ ! ���8�

yF/��{ �� "!<5 �
�& j&�/ ���� #�"   ���B �F� A��B

 ����&� )Gholipour et al., 1998; Pirdashty et al., 

2000; Zohrabi et al., 2018; Jahani et al., 2016.(  

  

3 .3)*�& �+��,- .���%  

��
% ������ �� ���/ �!�) ��9	"�
� ���- .
��/

�F/���0� ���- .
��/ 0� �L�� ( ��- ��F5 "�- I+��

 �!�*)40� ���- .
��/ �� .( I+��M- �/ ������ (


��
%) ��F/ M+� 0� ���/7/10944  ! (����" �� ��B��F-

F� �/) #�!�F� M+� 0� A' (
4/17677  �� ��B��F-

$H�f�� .���� ]�,/ (����" - .
��/ �� 0- ��9	"�
� ���
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M- �/��
% ������ (
$� M+� �� ���/) ���7/9257 

 ! (����" �� ��B��F-F� �/ �=� M+� �� A' (


)1/14802  �!�*) �� ��"�C� (����" �� ��B��F-4 .(

 A���
 ���- .
��/ 0� ��+�� 	-�! 
��%' �
��� ]L8

� ! ���
��� ( 0� ;FH� -�C �/�!% ! ������ �� ���
 j

�/����� ?�Fe$ ���# ��� !�
C$ 0/���" � ��
( ��/
. 

-��� ���� -0 �=	� 0� ����
 H�/F! � I�=/ ���� C�\ 

BF"�$ .�� ��+�� $&������� �� ��/
. -0� ��� I+��

�	�����/ D�� A��% F� #�/ %� I��	� ?�Fe$ w��&� �� 

���N�&� ���
�	 ! �� �F�r/ �� -��� ������ ��
% ���/

-"� 
���.  

  

3 .3 .1 .���� �./0 �
�1%  

 ���,/ (F9��F� 0�
�E�0=	5  �� !����- .
��/ 0�) ! I+��

�F�r/(#  .
��/ 0- ��� A�C�0� ���-I+��  j&��� ��7/3 

 0/�� �" �� 0=	5n��) ��9	"�
� ���- .
��/ %� �/9/2 (

���� ���+  �!�*)4(. 1&�	�  j
��� A���S' ��"! �� $


 �� ��� ! ��� ��!� ��8 ���� ���- .
��/ (
���  0-

0=	5 ���,/ #�"F� �/ �FH�/ �!��� 0��� 0���� �� #

 .
��/ �� ��" $�C� ! $��B �9
� $��8 %� ! �	
���

���-0=	5 ���,/ "�- ���� �/�
� #�"��B #�"
 �

)�!�* #�" 2  !4.(  ���,/ (F9��F�0=	5  ����+��  k��l�

 0- ��� A�C� ��F/ ! ��� O�=� ��+���� j&��� 6/4 0=	5  ��

0� ���- .
��/�
�& 0� �L�� #�/n�� ie& �� I+�� ��+�� 

 .�	���B ���+M" (F	[  ��� M+� ��9	"�
� ���- .
��/ ��

 �L�� #�/n�� ie& �� 0/�� �" �� 0=	5 ��K[ j&��� ��

$� A�C� 0- ���� ���+ ��+�� �
�& 0� #���� ��+�� (
� �"�

0=	5 �F��p$� $
n�� $�%�� �!�*) �	�40=	5 .( �� $�%

 #��
% �f �/ $H! O�&� $�F��{ ;��� \
 0[�B� Do`

 �?/�FPr/ �
�
�� ! ���- .
��/ 0��* %� $���% #�"

$� M-��/���� )Blye et al., 1990 .(  

3 .3 .2 .��2/$ �� 3�0 � +0 � 
� �
�1%  

(F9��F� 0�
�E� ��+�� 0�" �� 0- ��� A�C� �"$&������� 

 ���F�r/  �q-��f ! ;+��f (F9��F� "�- ! ���- ��

 �!�*) D���f 0*��1���
 "�- �5 0��� ���,/ (O ��� 

 6�5 0��� ���,/
����  �!�*) ���
4 ��+�� (F� �� .(

$&������� $� M+� �FH�/ �� ���123  �� 0�L	& �" �� 0���

 .
��/ ���- .
��/ !� �"F� �/ �� �5 0��� ���,/ (


 .���� �� 0�L	& �!�*)4. 0,H�e� .(Blye et al (1990) 

 0�L	& �� �5 0��� ���,/ 0- ��� A�C�$� ���/ �?/ ��FPr/ 

 %� ;L+ $���% $8 ! ��� ���f $eF?� j
���

���B ��C�� ! �	- �FFg/ A' %� �,� $/�� �/ $�F�r/  ��

 
���� ! 0�L	& �" �� �5 0��� ���,/ "�- 1*�� ���-

 �!�*) �� 0�L	& �� 6�5 0��� ���,/4.(  

  

3 .4 5&� .� 
��
6�  

0� ���- .
��/ �� I+��M- �/ A%! (
0������"  ��

$� ! ���8 ��+��0� ���  A��F�6/22  ! ��BF� �/ A%! (


0������" 0� ��� M+� 0� A��F�3/29  �� .��� ��B .
��/

 ��9	"�
� ���-M- �/ A%! (
0������"  ���' ! ��� ��+�� ��

0� A��F� 21  ! ��BF� �/ A%! (
0������"  ��F/ M+�

0� A��F� 28  �!�*) ��� ��B5 .(M" (F	[  ���F�r/  ��

 A%! ���-0������"  �� ��� (
� ��� ! ���
 "�-

$� A��/  0��� A���5 A��% �� D���f 0*�� "�- 0�

 �L�� .������- .
��/ �� #�"0� ! I+�� ��9	"�
� 0�f��

0� 0��� A���5 ��� �� T��:� 1F/�/  �K� ! ��
�K� #�"

$�  0*�� ;+��f (F9��F� ! �q-��f (F9��F� "�- .���

0� �����
�K� 0� �L�� ����K� �� D���f  ����� 1F/�/1/4  !

6/5 $���& 0*�� �!�*) ��� ���B1 .(Abdulahi (2015) A�F� 

 0- ����0�  A%! ���� ��80������"  ! A�l� �%���� %� �Pr��

$� A�l� D��+ ���� OS' j
��� ! yF/��{ ���  $8 $
��"!

�Pd� A' �� �F� ��FB ���!��� ��!� ��".�	  
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 E�#.5�J�/���-" H��� ��� /� AZ� /1, [%I?�%" �3�!" . 

���- .
��/ M+� 
0������" A%!  

)gr(  

 ��������
%���/  

)kg-1.ha(  

0��� ������  

)kg-1.ha(  

������ R���  

)%(  

��K�S' T�:� #�!  

)kg-1.m3(  

 ���- .
��/  

0�I+��  

���'  6/22  c 6/11177  c 9/4039  d 36 c 54/0  d 

��� $� 1/24  bc 6/11477  c 1/4322  d 38 bc 54/0  d 

��F/ 0/28  a 7/10944  c 4/5402  c 49 ab 74/0  c 

#�!�F� 3/28  a 4/17677  a 5/8675  a 49 ab 98/0  a 

$���" ���8  6/22  c 12455 c 4/3755  d 30 c 49/0  e 

�=�  6/24  b 5/14677  b 0/7512  b 51 a 85/0  b 

���  3/29  a 1/16566  ab 3/9023  a 54 a 1 a 

 ���- .
��/  

��9	"�
�  

���'  21 c 7/10136  cd 6/2949  c 29 b 45/0  d 

��� $� 22 c 7/9257  d 4092 ab 44 a 63/0  b 

��F/ 28 a 8/9744  cd 3/4726  a 48 a 74/0  a 

#�!�F� 26  b 2/13484  ab 6/3973  ab 29 b 52/0  c 

$���" ���8  23  c 1/11321  c 6/3234  bc 28 b 48/0  d 

�=�  22  c 1/14802  a 3/3529  bc 24 b 49/0  d 

���  21  c 6/13007  b 3/3607  bc 28 b 48/0  d 

[%I?�%"�KN" ���"2 ;X�C, #Z�$ �-�J /� �� ����" ;�/\ �� �� E�	�\, VOJ �� �,�5 �" #���.#
��  

  
3 .5� 
� �+��,- .  

 �� ��9	"�
� ���- .
��/ �� $&������� ��+�� 0��� ������

0� ���- .
��/ �� 0�
�E� �!�*) ��- ��F5 "�- �+��5 .( ��

�F�r/  ��- %� �,� �C\
 ��/
,� .F����5 O(F��� ;� ��

0����:/ ��8# -$� "�% ���

���� $"�FB 0,��* ��# 

��f-��� h�� �q# ��
��f ���-� ��/ �qF�� 

)Moradpour et al., 2014(. $	,� To��� ��*!  #���

A�C� ��+�� (F�  �c� %� ��+�� (F� n�� $�F��{ Q�	/ ��	"�

$� 0��� ������  �
�& j&�/ 0- ����"!<5 A��B  �F�

�&� ���  ���B )Jahani et al., 2016;Zohrabi, 2018; 

Limuchi et al., 2015(.  

0� ���- .
��/ ��F� I+��  M+� 0� 0��� ������ (
�/

��� )3/9023 M- ! (����" �� ��B��F-  ���8 M+� %� A' (
�/

)4/3755 0� (����" �� ��B��F- $H�f�� O��' �&�  �� 0-

M- ��9	"�
� ���- .
��/  ���' M+� �� 0��� ������ (
�/

)6/2949 F� ! (����" �� ��B��F-  ��F/ M+� �� A' (
�/

)3/4726  �!�*) �� ��"�C� (����" �� ��B��F-5 ]L8 .(

 ! ��� A���
 ���- .
��/ 0� ��+�� 	-�! 
��%' (
� �
���

yF/��{ 0�" �� 0��� ������ ���- �� �F�r/ �� #�"

 A��% �� $
��� 1&�	��� j
��� .���
 "�- $&�������

 %� $�
 (#�F�r/ ���- .
��/ �� ��� "�-) 0��� A���5

MK�  .��� $&��� (
� �� 0��� ������ "�- ;���� (
�/

D�� /�FPr j
��� 1&�	��� %� $��� �F�r/ �� ���- 0� $���F� 

�&� j��!� 0- $���L* (F� #��*� ������ $�� 0��� ����/ (
� 

�P� S��e��� �� A��L*  ! �Lq� $9��L�" 0��� ������ .�
���

$	,�) $"��B �/ %!� �� #���**64/0 $B�F&� �/ %!� O(*"�6 

)**79/0) 0������" A%! O(**63/0� R��� O( �����

)**78/0��
% ������ ! () ���/**93/0�!�*) ���� (6 .(

0�  $B�F&� �/ %!� ! $"��B �/ %!� 
���� �� O�9
� D��L�

0� ���- .
��/ ��) I+��30 �CKL
���  0/�� Q�N/�� (���

F� #��	&��� ���� ��FB ! 0���
 
����  ! ���- �FLq/ #�/

��
% ������$� 
���� ���/� �� ! ���
 ������ 
���
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��
%F� #��	&��� ���� ���/  ! 0���
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