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Comprehensive abstract 

Introduction 

Rice is one of the most important agricultural products in the world, and it has the second place in 

terms of annual production after wheat. Cultivation of rice in most regions of the world is done in the 

form of transplanting, but the long period of preparing transplant and sometimes high mortality of 

transplants in the main field, high water consumption, the impossibility of direct use of transplanting 

machines in heavy soil textures and high labor costs have caused it is an undeniable necessity to find 

suitable methods of planting rice with the aim of reducing the inhibiting effects of these factors 

especially reducing water consumption and achieving optimal performance. On the other hand, 

choosing the suitable planting date is another important agricultural management to achieve optimal 

crop performance. In this experiment, the effect of different land preparation (planting bed) methods 

and different transplanting dates were investigated on the physiological characteristics and yield of 

three rice varieties in Shavor region, Khuzestan province, Iran. The purpose of this experiment was to 

determine the role of planting date and planting bed on the growth and development aspects of rice 

transplants and their interations on reducing the inhibiting effects of production factors.  

Material and methods 
This experiment was carried out in the form of split split plots based on randomized complete 

block design with three replications in the research field of Shavor Research Station, Khuzestan 

province, Iran, in 2021 and 2022. The experimental factors were land preparation (planting bed) 

methods in four levels including puddling, flat with field capacity, flat with dry soil and raised bed in 

the ridge with dry soil as the main factor, transplanting date in three levels including 2, 12 and 23 June 

as the sub-factor, and rice variety in three levels including Champa, Anbori Germez Paboland and 

Daniyal as the sub-sub-factor. To prepare the planting beds (puddling, flat with field capacity and flat 

with dry soil), the soil was leveled by leveler after plowing and disking, and to prepare the raised bed 

in the ridge, the ridges (with a width of 50 cm and a height of 20 cm) were created by a ditcher after 

plowing, disking and leveling. The measured traits in this study were paddy yield, biological yield, 

harvest index, chlorophyll index, canopy temperature and stomatal conductance. 

Research findings 
The results of combined analysis of variance showed that the effect of planting bed, planting date 

and variety as well as their interactions on rice yield were statistically significant. The results of the 
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comparison of two years means showed that the highest grain yield was belonged to flat bed with dry 

soil on the planting date of 2 June in Anbori Germez Paboland variety (5.68 ton.ha-1), and the highest 

biological yield was obtained from the flat bed with field capacity on the planting date of 23 June in 

Anbori Germez Paboland variety (13.63 ton.ha-1). Also, the highest harvest index (51.71 %) and the 

best canopy temperature at the stage of panicle emergence (32.22 °C) was observed in the treatment of 

flat bed with dry soil on the planting date of 23 June in Champa variety. 

Conclusion 

According to the results of grain yield as the most important goal of rice planting, it seems that by 

cultivation of the local variety “Anbori Germez Paboland” on the flat bed at 2 June through the 

provision of environmental conditions (non-implementation of puddling and preventing negative 

effects on plant growth), and a suitable temperature (preventing the occurrence of stress in the 

flowering and seeding stage), can obtain a high grain yield. 

Keywords: Canopy temperature, Chlorophyll index (SPAD score), Flat bed with dry soil, Stomatal 

conductance 

 

 

Received: November 26, 2023                                                                           Accepted: May 10, 2024 
 

 

 

Cite this article: 

Fayaznia, F., Roshanfekr, H., Hassibi, P., & Gilani, A. A. (2024). The effect of planting bed and date on the 

physiological characteristics and grain yield of three varieties of rice (Oryza sativa L.) in Ahvaz. Cereal 

Research, 14(1), 45-60. doi: 10.22124/CR.2024.26122.1798. 

   

46 



��� ������	  

 
��
���� 
���� ���
��� ����� 1403 )60 -45(  

 

doi: 10.22124/CR.2024.26122.1798 

 

                                                                 !"��#$ %&��'                                                                                 

�() !*+,* 

 

!-#.� +� /��0�"1 2.��	 � +,3� +4�51+� �6� %* %1�
 
+78�9 � :.;<&<.=�> /��  

)Oryza sativa L.(�<�� �
 (  

 
?��> %�@�>��11A�BC �+7DE��� %&�*2!B�3C H���$ �3  �!1��- !8I&�JB94  

  

1- ����� �	
��
��  �����
� �������� �����
� ������ ����� � ���	� ��� !" ����#
�$% ��!& �
	�
#
�'
 ��
	�
 � 

2- �����
�� ��
� ������ ����� � ���	� ��� !" ���� ���#
�$% ��!& �����
� �������� �
	�
#
�'
 ��
	�
 � )*  :,	-." �� .'	�

h.roshanfekr@scu.ac.ir( 

3- �����
�� ��
� ������ ����� � ���	� ��� !" ����#
�$% ��!& �����
� �������� ��� �
	�
#
�'
 ��
	�
 �  

4- �����
� 2��34� 5��" 6�7�78�  9�	": �������� � ;<� " �=�>? #���
 #�"��� �#����	@ �6�7�78� 9�	": � A'��� �������� 

��
	�
 #
�'
  

  

7��
J K'�L  

%'J�' :B!" �
 A��<��'C 6D	E8" ������� ���� F�
 � �=< �
 G� � �H'��� G�� 
� �
 �I� �	��� J�D�� J<�	@ K�E�@
 ��
� 

F�
 �� A��< F&�� .2�<�� ��� 6�	M J< #�!H N�7����� " 6�	M������ O�" ���� � ��D	? FP�'��< ���� �"
 �  ��'� ��"

 ��QM
 C�"� �� �����R: ��'� S�E" ��
 ���T��
 #��"
 G�U ��������� C�&�" �' B�7�." ���FP�< �� ��� V�@ C�� � ��� �

 ���'� ������ J '5�'C�P� &�	����  S�� �< A��< F&�� W�� " ����
���< 6
�X
 2��� C'
 Y"
	UJ< �3'� � R: S�E" 2���

����<�� J< ���Q$U !<�J   
�R� �H
 �'Z4���"� � .�
 	�� ���'�  R�[��
���'\  W�� " F&���
 ��'� ��' �"'�'F��� U
��� 

��� F!H B!"�<�� !< ���Q$U J<J �  ,	E8" .F�
 C'
 ���"�:'2�  �X
&�	����  ]Q�["��":����� "��C ��� �'\��� 

 6��T�" ��������3'� �<�P ����5'�	�	'�  ���Q$U �J� B^� A��<  " �� #����	@ #���
 ����& J7_����< &�. �
 S�� 

2'�"�:� � ������� \'��� 27� C��=� `	� > H �< F&�� ��.<J ����	� ������ 	$� � �&� ���B^����  Y<�7�" a<
�� � A��<

#: C�<��
���< 6
�X
 2��� �< �� ���	� ;�
	" ���	<.  


�<' � ��N�� : 2'�"�: C'
J<6�	M ��6��� 	Q< b�? W��^ �� ��& ��@ ��< ��V��� P��E� Y"���  �
��� J� �< ��JU�5" 

 ���7�78�
'����. 78��6�7 ����& - #���
 #����	@  �?�� ,�� �U
�� 1400  �1401 �& G�
�
 .Y"�U�'�"�: ����� &�	� 

��":����� "��C )��.< (������� �� ��!% d_� ��.< Y"�&��� �Y<
�@�� d_." P�e F<	?� �<�F U
����  d_."�<  V�@

J< ��@ V�@ �< J��4 �� F�� � ��@QM
 Y"�U #
	 U���� �'\ �������  d_� J� �� Y"�&12 � 22  � �
��@G�� ��� 

J< #
	 UU�P Y"�U�  �^�B  A��<"�& d_� J� ��Y B^� ����	> U ��f$%�  � Q<�4 5"�^� �
��,� J<#
	 U Y"�U U�P� U�P� 

	<���. J<!� �	I "�J ����.<� � F&��Y�<
�@� P�e F<	?� �< d_."�F U
��� �  "� �� ��@ V�@ �< d_."�C QM
��  g4


�H
 �
� � � B[&'��. _.� V�@�d � 
�<� !��J � �B[& G�
�
 �
 g4 �J��4 �� F�� ��.<'�.  �d�_.�J��4 ��� a�	� 

C��!� )�< h�U 50 �������"  `�T��
 �20 �������"
 ('��
 .���&  ���.'� ���Q$U �V	�Q& ���Q$U Y"�& J=��_" ��	" 6�TM

 �F&
��< j@�&J���� F'
�� � �4	��� ��"� �Y�P��Q� j@�&.�	< �
  

  
 ا�ش�ده ع�وم 	شاورزی د

47 



.,>�%��/ ��	�O: ���'A 5
�'J �
�'g�� W��" #��� �
� J� �X
 ��.< �F&�� ���'\ �F&��  � B^�2 �$��< :#�� �< ���Q$U  

 J�
��I� �
 ��":�  ="��
� �	<��� .'A �7"'J. "�����C < J� �
� #��� J������2��'C "�#
5  J�
� ���Q$U" lQ=�J< ��.<  F��

d_." �< V�@ ��@ ��� ��'\ ������� 12 �	> U B^� �� �
��@� ) � Q<�4 5"�^68/5  (����� �� C� �	< �2�< C'�����Q$U 

F.'���	�  �
 ��.< F��d_." �< P�e F<	?��F U
��� �� ���'\ F&�� G�� ��� �	> U B^� ��� ) � Q<�4 5"�^63/13  �� C�

 (�����J<�": F�� .2�< �C� p$� #
5�" C'�� F&
��< j@�&)71/51 �M��(  ���!<'C �"� ����� 2&	4 � JQq�" ��

 �	!eJ&	@ )22/32  JH��r	�.Q� ( 5��� �����$ ��� �� ��@ V�@ �< d_." ��.<'\  F&��G�� �����"  �f$% B^� ��

�& �����".  

,1�P%-�+/: �<  JH	���� J<'A J< �
 ��": F��J< J�
� ���Q$U!" #
	 UB��'C � F&�� �
 S�����  �A��<J<�" �I� �< #
	�< ���

F�� Q8" B^�� �	> U�  � Q<�4 5"�^�<  ��.<d_." �<  V�@��@ ��� ��'\ ������� 12 �
��@  ��"�
 �?'l $�
�P� 
�&'a 

8"�_� 
�H
 G�U)� �Y<
�@�  � �
 ����	QH
'��
 6
�X
 T "� �< �&� ���� (� �"��' W�� " )F=��$" �
 `	^� 2 � �� 

JQq�" ��Q�� � �
�J� <��	� J< (��  F�� D�< ,	E8"'FP� .  


;����/ J�80/ :��.< d_." ��@ V�@ �<� �"�� ����� 2&	4� (�f�
 ��U) Y�P��Q� j@�&� 
��'F ����J
�  

  

  

\'���  :FP�'��05/09/1402                                                                                                   :9�'Z4 \'���21/02/1403  

  

  

:%&��' Q.� %� 
�E,*� 
<�1  

��Ph�>q ���T &�� �J$?�P ����W �#�$�4 ��>�.q �J�
 ��Q=�
�>U ���t�� .)1403( .�3'� �< ������� \'��� � ��.< �X
� � �'�	�	'5�P ���

) A��< B^� J� J�
� ���Q$U.L Oryza sativa�
	�
 �� ( .6tu 6�7�78�� 14)1�( 06-54.  2024.26122.1798CR./10.22124doi:   

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

48 



��3'� �< ������� \'��� � ��.< �X
   A��< ���Q$U � �'�	�	'5�P ���                �u 6�7�78 ���� /6t��!% ���$& /B��,�
/ ��!< 1403 

%'J�'  

 A��<'�� �
 B!"��'C 6D	E8" ������� ���� F�
 .

���� C'
 �=< �
 G� � �H'��� G�� 
� �
 �I� �	��� J�D�� 

J<�	@ K�E�@
 � 
Zu� QM
� ��$� �
 G��" ���� 
� 

����Y "�) ���Manzoor et al., 2006� d_� .('� 

 F��A��< 
 ��'#
�  791605  ���Q$U a�	�" �< �����

4585 ��G��	Q 
 �
 J� F�
 ����� ��'C �	���  B!�

 #����	@ #���
78838 �	� a�	�" �< ������� ���Q$U 

4276 ��G��	Q �� �����  .F�
 p$��C� J<���Y $�
�F 

D�<� 
Zu �>� �� A��<�' � �G��"��� 
 J<'C ����  ������ 

��5 J< ���
5P
 ,�q �� ���'2 ) F�
Ministry of 

Agriculture-Jahad, 2023 .( �' A��< 5�� �" �	�� ��

�" R	.8" �'3�
���
 ,	E8"�	&  �
 #����	@ #���
 �

 A��< F�� �'� d_� � F�
 G��!% G�7" �
�
� ���	� �I�

,�� �� (B�7�." F�� � �������) #���
 J< ���H ���

 �
 2�<70  �
�=� �P�? �
 .F�
 ����� ����� �
5�

��!<��
�
��< ���
� ,�v�&
 A��< F�� J< J�� 17 -16  �
5�

�" �T�J< J� �&�<$�H
 � ���E�^
 w�8� 5x�q ���.< �U�

��'� �	� �
 .F�
 F�$�
�  ��  � C��=� � B!" Y"�U ��

 � r���� Y<�^ R: #
5�" ����� C'
 F�� �'� d_�

 �
��< �� A��< F$�^� �.�J< �?,�� �� J� ��	 �< ���

R: F'���8" d_� � �'�F�� A��<  a'
�& J< F>.�

J< R	Q_" #
5�"75 �" 2��� �M�� C� % `	^� .�<�'

�_'
�&  #���
 A��< ���	� �< �!H	� Y<�^ ��Xy� �! � J�

�" J�Q< �F&
� ��
	@ C�U�
� ���E�^
 F�=z� �< ��
	�

A��<��� 6��.@ #
�>H��'Z4�� ��
� � � )Gilani, 2010.(  

 �� A��< F&��2�<�� J< #�!H N�7���� 6�	M���� 

" 6�	M�����. C'
 J< JH	� �<J� 
'C 9�� J<6�	M 

R�^�u �" G�
�
 �	&� J�.<
� J< S�E" R: #
�
�P F�
� 

C'
 �
 ���	>$� �&'� R: �� 
�&'a Q^
�$� �z�q� ��<��� 


'C &��	  
��< Y��" JH
	" �"� � .'C�P� &��	��� 

�H'�  � R: S�E" 2��� S�� �< A��< F&�� W�� " �

����<�� !< ���Q$U J<�J � ����z� ����
�'Z4�� ��� .F�
'A 

6�=��_" 4���C #��� �"��� J� <D���'C  ���Q$UA��< �� 


�&'a R�^�u J<�" F���': � F&�� �� J��4 � <:���� 

'� �� "�#� 	H���� JP�M	H�' 62 �M���  R: S�E"

 
�J<��
� �
�$� )Yousefiyan et al., 2023��� .('A 

�"�:'2 	!<'#� � #
���$� )Bhuyan et al., 2012 ( 5��

 ��.< �< F&�� 9�� J� �
� #���J��4� ���Q$U J�
� A��< 


� �� 16 �M�� F>.� J< 9�� Y�<
�@� 
5P
'2 �
�.   

�" JQ$H �
F'�'��� U
��� ��� F!H B!"�<��  J<

!< ���Q$UJ �  R�[��
 ,	E8"���'\ F&�� W�� " F�
 .

�< R�[��
 ���'\ F&�� R	Q_" �� �� �J7_ " #��"
 

���T��
 !<�J  ���� �
 ���!���� 8"�_� J<�	? Y"�� 

B�
�P "�	&) �Sanderson & Ahmadi-Esfahani, 

2010.( #
���$� � �%	$�� )2013., et alLimouchi ( 

 �<\'��� �X
 ����< ]Q�[" ���F&�� )5  ��
��@20 

 � �
��@5 (��� j@�& �< ���Q$U � �&� ���B^���� 

����	@ ,�$& �� A��<�# < J� ����� #
	 U2� C'��

 \'��� J< N	<�" Y� ��@ ���" � O�< d_� j@�&

 F&��B
 4 �
��@ � <2� C'�� J�
� ���Q$U � J&	@ #��

 J< N	<�"B
 4 ���  .�	<#:�� J� ����� #��< �< 2'
5P
 

2 � ���
�q �� JQq�" ��'
� �� \'��� F&�� B
 4 

��@Y� ��@ ���" � O�< d_� j@�& ��
 �� 6�" 

#�"� B���� J< �{�
�q �	@ ����� �� ���qJ� #�� 

��@ J&	@ J<Y��� �$�7U 2�<�� J�
���� B�C'�� 

2'
5P
 
� �? �� J�T� �@: \'��� F&�� B
 4 �
��@ 
�
� 

�	< .��  C�<B^���  5��B���	> U 
� 6
���v� C'�� 5"�^ 

2�< � ���	��4�	< 
�
� �f$% B^� 
� ���Q$U C'�� .

 �C� p$�#
���$� � �%	$�� )., et alLimouchi 

2015� (\'��� J� � �P�'� F&�� �< 6�TM a>��" �< 

��|�Q$U ���|E�^
 A��<  �X	"�	<� J<�	?� J� JQq�" 

�	!e J&	@� �
�J�� < � ��������P
 �� \'��� F&�� 

B
 4  �
��@�< 2 � �"��  � JH
	"W>� 2��� ���Q$U 

�J�
� #�� �
5� �J�
� #
5�" �����<  �J�
� �4 �� J|&	@ 

�&. ���t� ) #
���$� �Gilani et al., 2017#��� ( 

�
��� J� <2���C' ���Q$U A��< J�
�  J< N	<�"���\' 

F&�� B
 4  �
��@ �	<J� F>.� J< \'��� 15 ��
F�!>' 


5P
2' �!H	� Y<�^  .F&
�#:�� @�&j��� P�'�	�	'5�  

<J �3'�G
�� d_� O�< ?� ���� ������ �  p$�C� 

P�eF� ;$
� ���" ��@ <�2�
 
� �� JQ$H D�Y' 
C' 


5P
2'  .� �.�
�#:�� ����� #
	 U  J�B^� ,���
�  �
�
�

2�<) ������ ���� ,	? C'��144 � (��� B� `�T��
 C'��

) J�	<92 �����(��" �  G�^�
 �< J.'�7" �� J�
� ���Q$U

�$q � �5'	� �	< .tU
�' ���<���� 
���$� �# )Aalaee 

Bazkiaei et al., 2019< J� ����� #
	 U (2���C' 

���Q$U  ��.'��< "C����� 6/10 � 4/10 �� C� ����� �� 

���\' F&�� ,�
 � <B�.� ��
F�!>' J<F�� �":  ����\' 

F&�� 20 ��
F�!>' ��  ���� ,�� U
��� �"�:2'  �<

"C����� 8/3 �� C� ���< ��2���C' ���Q$U J�
� F&
� 
�.  

49 



h��P        #
���$� � ���                                                                      � ���� /6tu 6�7�78��!% ���$& /B��,�
/ ��!< 1403 

�W���� C'
 J< Y� Y$U G�
�
 J%��
 6��Q$U �
 �<
�@

 R	.8" #���
 �� A��< FU
�� F�7P	" N�& � ����z

�"O�" ���� � ��D	? FP�'��< ���� �"
 ��	& �  ��'� ��"

 �
 �&�� ������� J< N	<�" ��[� ��QM
 C�"� �� �����

 �a�8" �D�< ��"��
 ���T��
 #��"
 G�U ������ ���

��� C�&�" �' B�7�."FP�< �� ��� �� V�@ C�� � ���

Y� a'
�& �<
�@) ��'� ������ J '5� �Gilani, 2010 �(

 #	p$� ��
��!$� }�[�
�"� �� ���v�#�
5@ ���J����  �

 � �QM
 C�"� �� F&�� ��.< �'�� ���v� C� p$� 

9��V�@ � F&�� ���G	��" ����  6
�X
 2��� F!H

R� �H
 �	<5" Y"
	U ����
���< �'Z4��F�
 .C'
 �
���  C'


� ������� \'��� 27� C��=� ����
� �� 2'�"�: `	� 

> H �< F&�� ��.<J G�^�
 ����	� ������ 	$� � �&� ���

�� � A��<#: C�< Y<�7�" a<
��
���< 6
�X
 2��� �< �� ��

& 
�H
 � �q
�? ���	� ;�
	".�  

  

N�� � 
�<'��  


'C 2'�"�: J<6�� 6�	M���  �� ��& ��@ ��<��

V	Q< b�? W��^��� P��E� Y"���  �
��� J� �< �?�� 

,�� U
��� 1400  �1401 �� 
'����. 78��6�7 ������� 

78� 5��" J< J�.<
�) ����&�6�7 ������� >? ;<� " ��=� 

78� ����.'
 .�& 
�H
 (#����	@���7� ��&� ,	? �< �

 �'��P
�vH48  � JH��27 ^�& J7�^��  h�U �31   JH��

 �50 J7�^� ��$&� �<  `�T��
32  �� �'�� d_� �
 ��"65 

�
	�
 ���H �� �
	�
 ,�$& ���"	Q�� -  ��& ;^
� ��$'��


�� &
	� ��": .F�
� )J ���< �J �$�  (�"� a�	�" ��� 


�H
 #�"�� �"�:'2  Y�& ��1 Jx
�
  V�@ .F�
 ��&

�"�: JU�5"'�� l$U ��  �� �TM30 �������"� �
�
� 

FP�< "	��- ��� �< 9/0  �M���: ���"� � J< C<�� F>.�

��#���� 10�
 ���'J� 78/7
�� �'F ����
'�� 43/1 

"�Q��'g $ �< �������" #
5�" ���#���� 09/0  �M�� �

#
5�" �T.P � ���4�B J< W����8/7  �235 "�Q� �� G��

��G��	Q V�@ 	<.�  

Y"�U��'�"�: ���  Y"�&&�	���� ��":����� "��C 

)��.< ��F&(  d_� ��!% ��6�� ����� QM
���� �'\ 

 ������� d_� J� ��6�� ����� �U�P  B^� ���  J�

 d_�6�� �����  �U�P �U�P �
�^� �P��. &�	���� 

��":����� "��C Y"�& ��.< G	��" �)Y<
�@�(�  �������

�� 
�&'a R�^�u ��.< �d_." �< P�e F<	?��F U
��� 

)������� �� V�@ 
�
�� F<	?� �� �q P�e�F U
����( 


�& �� d_." ��.<'a ) ��@�������  d_." ��.< ��


�& �� J��4 �� F�� � (��@ V�@ �<'a ��@ 

)������� (��@ V�@ �� J��4 d_� ��� ���'\��� 

F&�� Y"�& 12 ��
��@ 22 �
��@ � G�� ��� � ��"B^���� 

J< J7_ " G	��" B^�) �f$% Y"�& A��< �(���& #
	 U

�	> U� Q8" B^�) � Q<�4 5"�^� (� �
��,�  (,	E8"�4 B^�)

���	< .B!" �
 ��' �f$% B^� �� J� F�
 A��< G�^�
 C'��

#
�'
 R�u R	 H �" F�� B=? � �_U �
�
� � �	&

 .F�
 `	>_" 5"�!"
� ��f$% ��	� �
 �<�[��
 J� B^� C'


F�
� �$^� J
 4 �< J�	< `�T��
 �a�	�" ���150 -145 

����� �&� ���� ���"135-130 ��� � O�<��'� � J�
� �	_^

 C�< ���	� �6  ��7 �Q�"��" � �_="�  ���	� C�����" �<

 V	�Q&5 -5/4  ����� �� C� r��'� ~D	$=" �F�
 

)Gilani, 2010 B^� .(5"�^ ��	> U�  � Q<�4 �f$% ��� �


J�	< �<B� � �	^ ���J
 4� O�<J< �'��< ��� ��� 5>�

�����< � J&	@ ���5"�^� ��'��	!^ ���	� ��� ���� ��


 �&�150 -145 ���� J�
� �< �_=" ~��>.� a�	�" ���

 ���	� C�����"5 -5/4  V	�Q& ����� �� C� ��	< �
 �

 ��& ��
� �
�U �	��F�
 )Gilani, 2010 ,���
� B^� .(

 5��G�� �P�=" l'�? �
 G�� �< �H��@ B�t4LD183  �
�<

 a'
�& J< ������ B^� C'
 .�& �P�=" #����	@ J7_ "

�$�Q^
 B!" .F�
 F�t< J< G��7" � #����	@ ��3'� C'��

< ���.< ���Q$U ,���
� B^� r�� � F�t< J< F"��7" �D�

) F�
Gilani, 2010 .(  

J<���": �	I "���� 6�� �J�
5@��� 10 =<�"��"� 


�<� &�4�Z< .�& J�P�� �I� �� B^� ��� ) J�
5@ �� ��

B^� �	> U � �f$%�  � Q<�4 5"�^55 ��G��	Q �� ����� � 

B^� �
��,� 23 ��G��	Q J< (����� ����� 6�	M� �< 

&�4�#� ���Z<� J�
	H) �
�48 4 FU���2 &�4�Z< �
� �� 

�J�
5@ J�
	H�
�  R: �
 `�>&
 V�@ �� (���&.�& G�
�
 

!� �
 g4�J F>^
�" � J�
5@��� 
�< G�D� �	��� ������ 

	^�� ����� �� JQq�" 5 -4 ��<� J<��� 6�	M� "� J<�C 

QM
�  .���& ��
� ,�7��
F!H ���":���� C�"� �QM
 �


��<
 J<�	I " J�!� �����.< Y��<
�@ �d_." �< F<	?� 

F�P�e �U
�� � d_." �< V�@ ��@� g4 �
 �
�H
 

B[& � �.'� �V�@ a�	� ��	� d�_.� � gf� "��C �< 


�< b�? J�7� r��
� ����.<�  Y"�U) F&�� J�����!%

QM
�!� (�J ���": � �& .�
�< J�!� ��.< F�� �� J��4 �

g4 �
 G�
�
 B[& ��.'� � ��	� �a�	� C��!� ��4J���' 

<Jh�U 50 �������" � `�T��
 20 �������" ��
'
 ���& .

50 



��3'� �< ������� \'��� � ��.< �X
   A��< ���Q$U � �'�	�	'5�P ���                �u 6�7�78 ���� /6t%��! ���$& /B��,�
/ ��!< 1403 

�< ��� r��
'A #	"�: V�@ � M	��J���  P�  5��"

78��6�7 ������� 
�< #����	@ #���
� ����  �E U �A��<

��#���� ) ���
 ;> " �
46 � �M���#���� J< (j��@ �
�7"

180 ��G��	Q 
�< ����� ��� B^���� �	> U � �f$%� 

 � � Q<�4 5"�^250 ��G��	Q 
�< ����� ��� �
� B^���,� 

�� 6�T.P �4	� ;> " �
 �T.P'Yf ���4 ��B  ;> " �


6�T�	� ���4�B J<����W J<"�#
5 50  �100 ��G��	Q  ��

"�$� .� �P�� �
�^ ���T��
 ��	" ������ �7"
���	� �� 

�� 6�T.P �4	�'Yf � 6�T�	� ���4�B � 50 �M�� �	� 

���
 �B#�"� �< ,�7��
 ��� J< "��C QM
� � ����$�^�<  �	�

J< ���
) ���." F>.�25 �M��( �� �� F<	� �� 
��<
� 

 Yq
�"^��J��� �  �.<:� J<#
	 U ��V���  G�� � ,�


) �& S�E"Gilani et al., 2002 .(��� F�� �� ��

6����� 12 ��" =<�"� J< Jf� �� �� .FP�� 6�	M �	?

 F<�XA 4 < JQM�P � �& F�� ����C ��']< � ���C Jf� ��

��� ��'] 
�<� B^���� �f$% � �	> U� 5"�^ � Q<�4 

16×16 �����) ��"39 ��" �� Jf�  (;<�" �
�<�  B^�

�
��,� 25×25 ����� ��")16  (;<�"��" �� Jf� �I� ��

�& J�P���� F�� 9�� �� .� 
�& �� J��4'a  V�@

���@ ���  J��4 ��J� ��'] �	> U � �f$% G�^�
 �
� 

 � � Q< �4 5"�^�� ��'] �
� B^� �
�,� 
 �� .�& F��'C 

9�� 	H �� R: `�T��
 �F��� `�T��
) R�u
� Y8" �� ��

4  ��5 �������" .�	< (�� 
�
� d_." ��.<�  F<	?�

P�e�F U
���� ��  ��J� <: �
 g4 �������� F<	?�  V�@

P�e �q J<�F U
��� ���� ��� �M�� r��
 �< ��  F<	?�

 V�@)22  ��25 �M��(P�e F<	?� ��F U
��� =���C 

 .�&�� ��.< Y�<
�@� � P�e�F �JU�5" <:���� 6���� 

J<�	? Bx
� �� �4'#� ���� ��<'FP� ��� ��J< `�T��
 5 -4 

�������"  G�
�
��& �"
 �� ��.< ��@ )d_." � ��� 

J��4��� � Q<(� <:���� J<$��C `�T��
 � �< ���� 4 -3 ���� 

6�	M FP�� .g4 �
 �4'#� ���� ��<'FP� ����� �� G�$� 

6����� N	<�" J< ����.<� ,�7��
 ���� <:���� J<6�	M 

4-3 ��� �� "�#� �< `�T��
 5-4 �������" G�
�
 �& .�< 

��u: ���� 	?'Y #�& J^���� � 2&	4��� Y"�� JU�5" 

�� 10 ��� Y>^ �
 F&
��< )������ P�5'�	�	'�(� <:���� 

�< ��� 3 -2 ��� �� "�#� 6�	M FP��.  

  

  
Y�& 1- 6�Ut?
 �� &
	�� Y8" �"�:'2 �� 
'����. 78��6�7 ������� ����& #����	@ 

Figure 1. Meteorological information of the experimental site at Shavur Agricultural Research Station, 

Khuzestan, Iran 
 

�
�< =���C #
5�" Y�P��Q��  ��U �������P��Q�Y��" 

)SPAD-502 C4
� F@��(  ��J�  �
 J_7� B%�4 O�<

 J�	< J� 6�� �� �
 �P��E� ��JQq�" �	!e &	@J�� 

)#�"� ��u: J&	@��� �� 50٪ �
 J�	<�� (� JQq�" $@��� 

J�
� )#�"� $@���  #�&�
�J�� �� 50٪ �
 J�	<�� ( Fx
�^ �

" gf������C  J_7� J�F>X �& )Neisi et al., 2022( .

Yq
�" �	!e  J&	@� $@��� J�
� �� 50% �
 J�	<�� 

J<����W �� ��J$  ,�
�!" ��"� �@
�
 �!" .���
� �� ��"

��
��
���� 
��'F J����
� 4 ������ �
 ���T��
 �<	 ��"��

)Leaf Porometer ,�" SC-1 �": F@��'���� (  Yq
�"

$@ JQq�" ��u: � J&	@ �	!e ��u:���  B%�4 O�< �
 J�
�

�"� .�& G�
�
� ����� 2&	4  A ��"� �
 ���T��
 �<

0

10

20

30

40

50

60

70

80

Ju
n
e

Ju
ly

A
u

g
u

st

S
ep

te
m

b
e
r

O
ct

o
b
e
r

N
o
v
em

b
e
r

D
ec

em
b

er

Ju
n
e

Ju
ly

A
u

g
u

st

S
ep

te
m

b
e
r

O
ct

o
b
e
r

N
o
v
em

b
e
r

D
ec

em
b

er

2021 2022

T
em

p
re

at
u
re

 (
°
C

)

Month

Mean Temperature Min Temperature

Max Temperature Humidity

51 



h��P        #
���$� � ���                                                                      �7�78 ���� /6tu 6���!% ���$& /B��,�
/ ��!< 1403 

) 5"�^ #���"Infrared, ∆ AZ-8866 Instrument �� (

$@ JQq�" ��u: � J&	@ �	!e ��u: Yq
�"���  �� J�
�

FU�� 12 �� 14  JQM�P �� �!e'� ��"� ���� �
��
����� 

�& .J< ���Q$U ���:�< �	I "��.'��  �"�$�J�	<��� 

 Fq�."'� ��" ;<�" �
 �� 6�� �� #�"� ������ 

P�5'�	�	'�� F&
��< � g4 �
 �
�^ #�
� #�: ������ �� 

J<6�" 48 FU�� �� �"�� 70 JH�� r	�.Q� �	�'C 

�&�����
�H �
 g4 .�  Y"��V	�Q& G
��
 �

	��' ����� 

J< J�
� ���Q$U J>��8" F&
��< j@�& � �": F��&� .

J< �	I "5
�'J Q8� ��Y ��
���� �"�:'2
��<
 � ,�"�� 

#�	< ;'�	� ��
��� �_@ ��@
	 �' ��� 2'�"�: ���  ��

 FQ���< #	"�: �
 ���T��
 �< 2'�"�: �
�H
 ,���& ����< 

)Aalaee Bazkiaei et al., 2019( gf� � 5
�'J 

 g��'�
�W��" �< G����": �
5P
� SAS  G�
�
 .�&�
�< 

�7"'J. "�����C ����$��  #	"�: �
��	�  d_� �� ,�$�q


A 4 
�< � �M��� ) Y.�
 J"���< �
 ���
�	$� B��Excel 

2013 .�& ���T��
 (W'�z ��.>$�� <�C 6�TM 5�� �< 

���T��
 �
 G���
5P
 SAS G�
�
 �&.  

  

�,1.5 � R��  

���'A J<5
� �
 ��": F��'J �
�'g��  ���� ���Q$U

J�
� ���Q$U ���.'� @�< �� �	�	P�	" 6�TM'�  ,�� ��

2'�"�: ,�
  �X
 J� �
� #���&��	���  ]Q�["���":���� 

"��C )F&�� ��.<( < ���Q$U 6�TM �J�
� j@�& �

 �F&
��<Y�P��Q� ��U ��"
�� �'F J����
�  ="��
�� 

��	<  �< �"
 6�TM ���Q$U��.'� � ����� 2&	4 ��"� 

 ="� �
��) �	>F�
 ���� Jx
�
 A'���.( ���'\���  �������

 5����": St�@
�  ="��
�� < ���Q$U 6�TM �J�
� �

 ���Q$U��.'��  �F&
��< j@�&Y�P��Q� ��U � ��"


��'F J����
� � �&
� � � B^� �I� �
�5  ���Q$UJ�
� �

 ���Q$U��.'� �F&
��< j@�& �Y�P��Q� ��U ��" �


��'F J����
� ��": St�@
�  ="� �
��
� #����� ) A'���

F�
 ���� Jx
�
 .(2 �$��< ���< ��	" Y"
	U�  6�TM �<

 ���Q$UJ�
� ���Q$U ���.'��  ��U �F&
��< j@�&

Y�P��Q�
�� � ��"'F J����
� 5��  ="� �
�	<�. ���'A 

5
�'J �
�'g��  ���� ���Q$UJ�
� ���Q$U ���.'� @�< �� 

�	�	P�	" 6�TM'� 2'�"�: G�� ,�� ��  5��J� �
� #��� 


�<�  �X
&��	���  ]Q�["���":���� "��C )F&�� ��.<( 

��": St�@
�  ="��
�� <��
  ���Q$U 6�TMJ�
� �  ��U

Y�P��Q�� J�
� ���$@ JQq�" �� ��" 
��'F J����
� 

�& �����"�  �< F&�� ��.< �X
 �"
 ���Q$U��.'� �

Y�P��Q� ��U � ����� 2&	4 ��"� �F&
��< j@�& ��"

 J&	@ �	!e JQq�" ����": St�@
 �^�P�  ="� �	< �
�

)F�
 ���� Jx
�
 A'��� .( �C� p$����'\��� F&��  ���

 �X
��":�  ="��
�� < ���Q$U 6�TM �J�
� ���Q$U �

��.'��  �J&	@ �	!e JQq�" �� ����� 2&	4 ��"� ��U

Y�P��Q� ��" J�
� ���$@ JQq�" ��
�� �'F J����
� 

�
� #��� � �X
 � B^��5  �< ���Q$UJ�
� ���Q$U ���.'� �

 �F&
��< j@�&Y�P��Q� ��U��" 
�� �'F J����
�  ��

J&	@ �	!e JQq�"  ="� �
�	<) �F�
 ���� Jx
�
 A'��� .(

2 �$��< ���< ��	" Y"
	U�  5�� ���Q$U 6�TM �<J�
� �

 ���Q$U��.'��  �	!e JQq�" �� ����� 2&	4 ��"�

 �J&	@Y�P��Q� ��U
�� � ��"'F J����
�  �
�
� St�@


��":�  ="� �
��	<.  

���'A J<5
� �
 ��": F��'J �
�'g��  6�TM W��"

J=��_" ��	"  J� �
� #����X
 J< 6�TM J$� �< ,�� 5H

 =" F&
��< j@�&� ,��H) �	< �
�1 �X
 .(&�	���� 

 ]Q�["���":���� "��C )F&�� ��.<( <���Q$U 6�TM � 

J�
� ���Q$U ���.'�� �"� �F&
��< j@�&�  2&	4

����� 
�� �'F J����
�  �
�
���": St�@
�  ="��
� 

 ��	<Y�P��Q� ��U �< F&�� ��.< �X
 �"
��": St�@
 ��"� 

 ="��
�
�� #��� �� ,��H) 1 .(�
�< ���'\��� �������� 

��": St�@
�  ="��
�� �I� �
  ���Q$U 6�TMJ�
� �

 ���Q$U��.'�� Y�P��Q� ��U
�� � ��"'F J����
�  ��

 d_�'�  �M��� �& �����" �X
 � B^��5  �< ���Q$U

J�
� ���Q$U ���.'��"� �F&
��< j@�& ��  2&	4

����� � 
��'F J����
�  JQq�" ��)�	!e  =" (J&	@��
 �

	< .�2 �$��< ���< ��	" Y"
	U�  5���<
�  6�TM

 ���Q$UJ�
� ���Q$U ���.'�� �"� �F&
��< j@�&� 

����� 2&	4� Y�P��Q� ��U
�� � ��"'F J����
� 

��": St�@
�  ="� �
� ���
� #��� ,��H)1.(  

���'A �7"'J. "�����C < J� �
� #��� J��� ���2��'C 

 J�
� ���Q$UJ<"�#
5 68/5  ����� �� C�� J< N	<�"���$ 

 d_." ��.<�< ��� �� ��@ V�@'\  F&��12  �� �
��@

�	> U B^�� B� � � Q<�4 5"�^��'C  J�
� ���Q$UJ<"�#
5 

22/3 C�  ����� ��N	<�" � J<���$  ��.<d_."  F<	?� �<

P�e�F U
��� ��� ��'\  F&��22 �
� B^� �� �
��@�,� 

 Y�&) �	<2-A.(   

  

52 



��3'� �< ������� \'��� � ��.< �X
   A��< ���Q$U � �'�	�	'5�P ���                                                                                                                  �u 6�7�78 ���� /6t��!% ���$& /B��,�
/ ��!< 1403 

,��H 1 - 5
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 ��  
Table 1. Combined analysis of variance of the effect of land preparation methods and transplanting dates on the studied traits of rice cultivars 

Source of variation df Grain yield  Biological yield  Harvest index  

Panicle emergence Grain dough stage 

Canopy 

temperature 
SPAD value 

Stomatal 

conductance 

Canopy 

temperature 
SPAD value 

Stomatal 

conductance 

Year 1 66359466 ** 341254810.7 ** 25.5 ns 34.51 ** 1137.74 ** 185.95 * 96.04 ** 229.97 ** 2129.77   ** 

Block (Year) 4 73190 ns 3261680.2 ** 25.8 * 1.88 ns 6.30 ns 78.90 ns 4.57 ** 2.49 * 73.54 ns 

Planting bed (A) 3 2730793 ** 5504489.9 ** 94.6 ** 79.49 ** 11.68 ns 1014.55 ** 6.71 ** 1.61 ns 610.03 ** 

Year × A 3 455230 ** 927876.4 ns 69.1 ** 60.81 ** 22.65 * 1573.70 ** 0.04 ns 5.29 ** 1176.42 ** 

Error A 12 158449 1326933.2 3.6 9.25 5.51 46.32 3.61 2.14 52.85 

Planting date (B) 2 3002961 ** 19566126.5 ** 1.5 ns 0.79 ns 210.96 ** 37982.65 ** 0.65 ns 71.13 ** 1365.66 ** 

A × B 6 2005248 ** 5981298.6 ** 63.3** 32.13 ** 14.34 ns 3209.65 ** 1.86 ns 9.55 ** 4441.47 ** 

Year × B 2 498751 * 8299319.8 ** 81.1 ** 111.63 ** 58.67 ** 152.43 * 0.10 ns 36.74 ** 333.77 ** 

Year × A × B 6 559558 ** 2368746.3 ** 78.6** 14.05 ** 32.94 ** 157.29 ** 0.15 ns 10.56 ** 237.13 ** 

Error B 32 124947 846175.1 10.8 4.88 11.46 35.28 0.70 1.66 44.58 

Cultivar (C) 2 38808954 ** 173683931.0 ** 25.0 * 135.59 ** 12.81 ns 1176.14 ** 1.41 ns 0.05 ns 56.46 ns 

A × C 6 450026 ** 918490.8 ns 44.9 ** 40.45 ** 14.83 ns 675.72 ** 2.94 ** 3.32 ** 1266.03 ** 

B × C 4 337179 * 4653725.8 ** 88.4 ** 6.01 ns 21.61 * 3793.13 ** 1.29 ns 3.04 ** 3964.96** 

Year × C 2 8021912** 135864.9 ns 684.4 ** 39.86 ** 41.57 ** 590.00 ** 0.13 ns 0.66 ns 255.87 ** 

Year × A × C 6 1635476 ** 11145358.4 ** 89.6 ** 6.40 ns 23.83 ** 298.19906 ** 0.09 ns 1.40 ns 103.11 * 

Year × B × C 4 1197633 ** 2498478.9 ** 92.0 ** 38.30 ** 31.58 ** 512.38 ** 0.14 ns 3.78** 146.91 * 

Year × A × B × C 12 627951 ** 3176538.9 ** 83.0 ** 16.63 ** 11.56 ns 326.13 ** 0.12 ns 1.72 * 104.73 * 

A × B × C 12 411315 ** 3871488.6 ** 98.6 ** 27.54 ** 30.45 ** 1106.11 ** 2.84 ** 2.86 ** 1289.97 ** 

Error C 96 107463 661498.0 8.1 3.34 7.27 43.94 0.94 0.81 45.13 

CV (%) - 7.26 7.55 6.75 4.81 6.83 5.44 3.79 3.46 6.35 
ns, * and ** Not-significant and significant at 5% and 1% probability levels, respectively. 
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Figure 2. Land preparation methods × transplanting dates interaction on grain yield (A), biological yield (B) and 

harvest index (C) of rice cultivars. Means followed by at least one similar letter are not significantly different by 

Tukey’s test at 5% probability level. 
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Table 2. Correlation coefficients between traits under land preparation methods and transplanting 

dates conditions in rice cultivars 

Trait 

† GY BY HI 
Panicle emergence Grain dough stage 

CTPE SPADPE SCPE CTDS SPADDS SCDS 

GY 1 
 

       

BY 0.807** 1        

HI 0.381** -0.227** 1       

CTPE -0.216** -0.241** 0.055 ns 1      

SPADPE -0.296** -0.324** 0.061 ns 0.256** 1     

SCPE 0.04 ns 0.004 ns 0.043 ns -0.10 ns -0.274** 1    

CTDS -0.249** -0.291** 0.086 ns 0.272** 0.272** -0.032 ns 1   

SPADDS -0.201** -0.236** 0.04 ns -0.004 ns 0.122 ns -0.097 ns 0.002 ns 1  

SCDS 0.097 ns 0.145* -0.072 ns -0.073 ns -0.019 ns 0.125 ns -0.127 ns -0.127 ns 1 
ns, * and ** Not-significant and significant at 5% and 1% probability levels, respectively.  
† GY, grain yield; BY, biological yield; HI, harvest index; CT, canopy temperature; SPAD chlorophyll meter value; 

SC, stomatal conductance; PE, panicle emergence stage; DS, grain dough stage. 
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Figure 3. Land preparation methods × transplanting dates interaction on canopy temperature, SPAD value and 

stomatal conductance at panicle emergence and grain dough stages in rice cultivars 
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