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Abstract  
To investigate the effect of seed priming on emergence characteristics, root morphological growth, and phenological trends 
of rice in direct seeding, an experiment has been conducted in Sari Agricultural Sciences and Natural Resources University 
within 2019. The study is conducted as factorial in a randomized complete block design with three replications. The factors 
include Tarom Hashemi and Shiroudi cultivars and priming at five levels, namely hydropriming (for 48 hours), calcium 
chloride, and potassium chloride priming (Ψs -1.25 MPa), ascorbate acid (10 mg l-1), and control (no priming). The effect of 
priming on emergence percentage shows that the highest amount of this trait belongs to 90% in priming with calcium 
chloride, which is not significantly different from priming with potassium chloride and water. The rate of emergence of 
priming with calcium chloride, potassium chloride, and water has increased by 50%, 36%, and 29%, respectively. Results 
show that priming with calcium chloride, potassium chloride, ascorbate acid, and water has increased by 55%, 50%, 33%, 
and 38% of the plant height and by 48%, 29%, 12%, and 25% of plant dry weight, respectively. In Shiroudi and Tarom 
Hashemi cultivars, the time required for the onset of tillering has been 27.40 and 24.53 days; panicle appearance, 90.4 and 
53.87 days; flowering, 100.53 and 70.87 days; and maturity 132.26 and 94.61 days, respectively. The least time required for 
panicle appearance and flowering is observed in priming with calcium chloride, although this has not been significantly 
different from other priming, and decreased by 11.17 and 7.5 days to the control, respectively. 
 
Keywords: Plant height, calcium chloride, emergence percentage, emergence rate, potassium chloride. 
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1. Triticum aestivum L. 
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�$�� �(�� .���

Mahajan et al. )2011(،  �	2!�� �'_b� � :�;� �B

���  #.� � ��B �
�$�� H%� 0��'2��
�D4 � X/ '� �',�-

! ���� 0�12�� 3 4 ��  
� � *�.  

��� ��� �����  ��� #' �  
� �OI � 0?f �� �',�-

��� �� 3\( <
� ���1� <
�-Z'� 4  '� �',�-

� 0��D4�
�D4  ��� .� 4 ��/ 3����� '� @�'�/  �',�-

 �	2��Y ���I @�'�/ ���Y �
 �� X/ � 0��'2��
�D4

 ���`)50: .( ��� 4 ��� #' � �
'2� <�	c  '� �',�-

 ���f &'���K�/ ����14  �  
� 0?f �(��7 

 ���`) ��� �
�$�� �',�- � 3%�� ��  
� �OI �(��

5� ��� ��  
� �OI � 0?f #���Z'� .(  @��Y�'4

��� ',�-�� �� ':� 35�� � �(�� ��%_� � #��-

� .��� 3%�� #�!$%� @��B� �
'2� "4 3��  ���/

 �E2�%,: ��� #' �	A��  �OI � 0?f <�� �2%}� � ���

 ���� ��`� #�!$%� 35�� � #�!$%� �(�� '�  
�

 ���`)9.( Nazari (2018)  3!�� �'_b� � 
'�./ �B

���  0?f �
�$�� H%� �$D4 ��+� �',�-  
� �OI �

�� �:'! �',�- � 3%�� <�E�'�� �
'1� �
'2� .��!

��� 4 ��� #' �  NO� ��'Ec �
�$�� H%� ��+� �',�-

 ���`) �! �:'! �',�- � 3%��  
�5 ���\- @��� .(

� �
'2�3��   
� NO� ��'Ec �
�$�� ���� �� ���/

��� ����- 3[- �Y;
� �2�
'� ':�',�- d:'�Y @':  @�

 J}� "���Y ���I `�-���� #�!$%� 35�� � �(��

 NO� ��'Ec <�� ��� #' � �E2�%,: ���` �
'2� ��
.

 �(�� '�  
�)**68/0=r(  #�!$%� 35�� �

)**79/0=r( �	A� � 3%}� �E2�%,: ���� ��`� @���

 ���`)9��� ��� #' � �
'2� .(  "0��D4�
�D4 '� �',�-

� X/ � &'���K�/ ���� "0��'2��
�D4 H�-�-24 "15 "

5  �8  �',�- � 3%�� ��  
� NO� ��'Ec �(��

 ���`) ��� �
�$�� �:'!5 .(Nazari et al. )2017( 

��� 4 �	2�'
�� � :�;� �B  �
�$�� H%� �+� �',�-

 �$D4 ��  
� NO� ��'Ec � 0?f�!.  
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 D�$E595  *7/ . D>S *� ��	5���-� NO4 �!�PQ � *OI &CGR &  

 
� NO� ��'Ec    
(cm2 cm3) 

 
� �OI   
(cm) 

 
� 0?f    
(cm3 plant-1)  

 
� ��B   
(cm) 

��� �',�- 

27/4  b 14/0  d 93/0  d 85/5  d �:'!  

28/5  a 21/0  a 58/1  a 02/9  a 0��D4�
�D4 

87/4  ab 19/0  ab 38/1  ab 09/8  ab 0��'2��
�D4 

47/4  ab 15/0  bc 06/1  cd 38/6  cd &'���K�/ ���� 

61/4  ab 17/0  abc 25/1  bc 18/7  bc X/ 

�<�E�'�  ut2*� "�	2�: F�2 � u�f �
 JI��f @���� 4 #�2� �: �� @':	A��  ut2*� JI��f #��./ w'���� @���	A��  NO� �� ���5 .������ �(��  
  

 D�$E695  � CI� *7/ . .,U ��#, V$# *� ��	5� �G?  &�$
'J4 M�*
 A0E�;$54� � ��$3; &�
>% �>0W &�2,  

&'A��� <�E�'��  
 `��

@��./  
&����s- C�'	�   '- .��

�Y���� 

 '- .��

�:�DY 

 ��_b '- .��

!�* 

 ^��! '- .��  

?	���. 

 ^��! '- .��  

#�!$%� 

23/612 10/74 73/161 13/128 93/0 2 ���K- 

**83/10640 
**83/6600 

**37/10010 
**63/61 83/0 n.s 1 0I� 

47/111 n.s 
*70/50 

*37/101 
**28/78 

**28/4 1 ��� �',�- 

00/2 n.s 66/0 n.s 13/21 n.s 72/1 n.s 25/0 n.s 4 0I�×��� �',�- 

57/61  43/16  88/32  17/4  89/0  18 � 
'�./ @'O*  

92/6 73/4 94/7 86/7 81/18 - (�(��) &����s- H
�v  

ns� ** � * " >�5 H�-�-	A��  "@���	A��  G�O� �� @���5  �1 �� .�	!'� 

  

 �� 0I� ��� 4 ��� #' � e�'
��� 
$?- ���` �
'2�

?	� ^��! 3_` >.Z #'�. &�� "!�* ��_b "��.

�	A� �(�� �
 �',2f� NO� �� �Y���� � �:�DY ��� ���

 ���`)6� .(� �
'2� "�D4��B3�� ���/  4 3�� #/ �
p�

�,!': >�'B 0I�  � � 
�� .'� @����! 0I� � 3%��

C
�� �� ��* � 
�.� 4 "��4 J�'4 �-�� ���  <
� ���

 �Y;
� � �K�2�� J���'2� '� �� �!� ���� ��B �� ut2*�

�� 0I� <
� �-�� 4 ��� #' � 0I� ��� �
'2� .��4 �`�- #��-

?	� ^��! 3_` >.Z #'�. &�� ��. '�40/27  �53/24 

 '� !�* ��_b ".��4/90  �87/53  '� �:�DY ".��53/100 

 �87/70  '� $�� �Y���� � .��26/132  �61/94  .��

� �,!': >�'B � @����! >'I�� �� H�-�-  �! ��:' �

 ���`)7��� ��� ��� #' � e�'
��� 
$?- �
'2� .(  �+� �',�-

� "#�!$%� ^��! 3_` >.Z #'�. &�� ��?	 ��_b "��.

�	A� �:�DY � !�* ���`) ��� ���6 �
'1� �
'2� .(

��� ��� <�E�'��  ^��! 3_` >.Z #'�. &�� �� �',�-

��� �D4 4 ��� #' � #�!$%� � ':�',�- <
� �	2����- ���*

� "�	 l� ��%_� �� #'�.@��B ^��! 3_` >.Z #'�. 4

 �:'! �',�- @��� #�!$%�17/6  .��� .����'f�� 3[- 4

���  � &'���K�/ ���� "0��'2��
�D4 "0��D4�
�D4 '� �',�-

� X/ � H�-�-4 "5/4 "5/5  �5  ��4 ���� �:'4 .��

 ���`)8� �
'2� .(3��  >.Z #'�. &�� 4 ��� #' � ���/

?	� ^��! 3_`  �:'! �',�- �� !�* ��_b � ��.

�  H�-�-33/29  �5/78 ��'f�� .��� .��  4���  ��+� �',�-
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 �� �:'4 <
� 4 "���! #'�. &�� <
� �:'4 H%�

��� w�,D� 0��'2��
�D4 � 0��D4�
�D4 '� �',�- ��� �-

 ���`)8.(  

 ����'4 ��� #' � �
'2���� �',�- 0��D4�
�D4 "

0��'2��
�D4 �:'4 H%� M	�,
�������: � &'���K�/ "

Z #'�. &��?	� ^��! 3_` >.� ��. � H�-�-5/23 "

17/25 "67/26  �17/25  ���`) �
��Y .��8 �
'2� .(

 ��� <�E�'�� �
'1���� �',�-  ��_b 3_` >.Z #'�. ��

 4 ��� #' � !�*04 �-3�� 3_` >.Z #'�. <
  � ��'


 �� 3\( <
���� �',�- 0��D4�
�D4  �0��'2��
�D4 

� �:'! �',�- � 3%�� 4 �! ��:' � H�-�-17/11  �

34/8  ���`) ��� #' � �:'4 .��8 � 3%}� �E2�%,: .(

�	A� �(�� '� !�* ��_b <�� @���)*43/0=r(  �

 35��#�!$%� )**47/0=r(  ���`) ���� ��`�8 .(

0: <�	c  4 ��� #' � �
'1� �
'2���� �- 3_` #'�. <


 �',�- �� �:�DY ^��! '� �:'!90 �! ��:' � .��. 

��'f�� 4��� �',�-  '�0��D4�
�D4 "0��'2��
�D4 "

� �� #'�. <
� M	�,
�������: � &'���K�/ H�-�-5/7 "

33/6 "33/3  �33/4  �:'4 �:'! �',�- � 3%�� .��

 ���`) �����8 <�� ��� #' � �E2�%,: ���` �
'2� .(

 �(�� '� �:�DY #'�. ^��!)*38/0=r( � � 35�

#�!$%� )**51/0=r( �	A� � 3%}� �E2�%,: ��`� @���

 ���`) ����9'2��� <�,: �� .( Singh et al. )2017(  #'��

 �	2!����� �',�-  ����%�` "0��'2� &��2�� '� >�	Y ��+�

 "����0��D4�
�D4  <�� 0
�� �
�D4 �4-1  &�� .��

 � #���� 3_` >.Z #'�.75  �:'4 �� �:�DY �(��

.��� Das & Mohanty )2018 ( 4 �	2!�� �'_b���� �',�- 

�	��. >��'�1  #���� 3_` >.Z #'�. &�� �:'4 H%�

 <�� ���14 -5  .�! �:'! �',�- � 3%�� .��Farooq et 

al. )2006(  �	2!�� #'�� � 
'�./ �B��� �',�-  "X/ '�

0��'2��
�D4 "0��D4�
�D4 � &'���K�/ � H�-�-7 "13 "

11  �7 .��  � �:�DY ^��! 3_` >.Z #'�. &��5 "

10 "8  �7  � 3%�� �� �Y���� ^��! '- #'�. &�� .��

 .����� �:'4 �� ���� 0�12�� 3 4 �� �:'! �',�-

 

 D�$E7�G?  M�*
 A0E .,U ��#, V$# *� CI� *7/ .�;$54� � ��$3; &�
>% �>0W &�2,  

�Y���� '- .�� �:�DY '- .�� !�* ��_b '- .�� .�� ?	� ^��! '-��. &����s- C�'	�  

26/132  a 53/100  a 40/90  a 40/27  a @����! 

61/94  b 87/70  b 87/53  b 53/24  b �,!': >�'B 

�<�E�'�  ut2*� "�	2�: F�2 � u�f �
 JI��f @���� 4 #�2� �: �� @':	A��  ut2*� JI��f #��./ w'���� @���	A��  NO� �� ���5  �(��.������  

  

 D�$E895  *7/ . �G?  &�$
'J4 M�*
 A0E .,U ��#, V$# *� ��	5�CI� X>O4 �� ��$3; � �
>% �>0W &�2, 

�:�DY ^��! '- .�� !�* ��_b '- .�� ?	� ^��! '- .����. #�!$%� ^��! '- .�� ��� �',�- 

00/90  a 50/78  a 33/29  a 17/6  a �:'!  

50/82  b 33/67  b 50/23  b 00/4  b 0��D4�
�D4 

67/83  ab 16/70  ab 17/25  b 50/4  b 0��'2��
�D4 

67/86  ab 17/72  ab 67/26  ab 50/5  ab &'���K�/ ���� 

67/85  ab 52/72  ab 17/25  b 00/5  ab X/ 

�<�E�'�  ut2*� "�	2�: F�2 � u�f �
 JI��f @���� 4 #�2� �: �� @':	A��  ut2*� JI��f #��./ w'���� @���	A��  NO� �� ���5 .������ �(��  

  
1. Arachis hypogaea L. 
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 D�$E9 �� �$
'J4 A+*4 � $��� �P�J	� Y-/*Z .

�;�-� �[-=>!>?) \R/*# � ��-� �[-=>!>)�># ��� 

#�!$%� 35�� #�!$%� �(�� \�p� ': 

**54/0 
**75/0  ^'\-��d:'�Y 

*44/0 15/0 n.s d:'�Y � * #.� 
*35/0 

**55/0  
� ��B 
**58/0 

**54/0  
� � * #.� 
**57/0 

**71/0  
� 0?f 
**70/0 

**52/0  
� �OI 
**79/0 

**68/0  
� NO� ��'Ec 
*38/0- 

*38/0- #�!$%� ^��! '- .��  
*38/0- 

*57/0- ?	� ^��! '- .����.  
**47/0 

*43/0 !�* ��_b '- .��  
**51/0 

*38/0 �:�DY ^��! '- .��  
ns� ** � * " >�5 H�-�-	A��  "@���	A��  G�O� �� @���5  �1 �� .�	!'�  

  

Binang et al. )2012( 3 4 �� �'� �� � :�;� �B "

��� 4 �	2�'
�� ���� 0�12��  &�� �:'4 H%� ��+� �',�-

� �Y���� � �:�DY '- >.Z #'�. H�-�-14  �12  .��

#/ .�! �:'! �',�- � 3%�� >.Z #'�. &�� �:'4 3D5 ':
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�!'� ��p� �+� 0�12�� 3 4 o
��! .�� "�+� � #��-
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��
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�D4  �0��'2��
�D4 
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 ��'� 3
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