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Abstract 
An experiment has been carried out as factorial with completely randomized block design with four replications during two continuous years (2019-

2020) in research farm of Islamic Azad University, Rasht Branch. It has attempted to evaluate the efficiency of rice (Oryza sativa L.) by seed tape 
technology and its comparison with transplanting and traditional direct seeding cultivations. The first factor consists of two rice cultivars (Khazar and 

Hashemi) and the second one of ten levels of seed priming treatment with three methods (transplanting, traditional direct, and direct with seed tape 
technology). The two main challenges of rice production in traditional transplanting and direct seeded methods are incredible share of labor as well as 

increased cost. Therefore, new methods of cultivation should be sought to reduce the costs of rice production. This study presents direct seeding of rice 

with seed priming treatments and seed tape technology, which happens with reduced of labor and costs. Agronomy parameters and cost production 
factors have been evaluated in these three methods, with the results indicating that the use of direct seeded method with seed tape technology boosts 

rice yield by eight percent, saving 25% of the expenditure, while dropping the growing period by 11%, number of labors per hectare by 30%, 

production cost per kilogram of white rice by 26%, the cost-benefit index by 2.2% in case of Hashemi cultivar, compared to the cultivation method. 
Therefore, direct seeding with seed tape technology, performed for the first time in Iran, is effective in reducing the cost of rice production. 
 

Keywords: Cereals, rice seed priming, seed yield, traditional cultivation, transplanting cultivation. 
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)Yari et al., 2012.(  

 t6 -  N	�O
��< ��O�7 ���_ ��$ ���� �'� I�_ ��F; :

 �; r�" (�;�'�) I�_ }�D� �2 ����� �1� �; *� r�"

��# j$�� �2 �1� M�<�2 (�  ��2� 4�� 24  �2 �E��

 ��7���6��40 ����� W�2  �2 d�� $ (�# �2�2 ���1 2��_

��� �2 �;�'�) 2�� }�D� �,< d	W *� �
�; S,�7�

� 4�� 24 E�� (��2 �2 �20– ����� W�2  �2 2��_

 (��� ��#��O�7 �$'� .���# ��O�7 (�# �2�2 ���1 �F
�)

Q
��*&��� �2 (�V� (�; �,< (�; (��2 �2 �	,�7�5 

����� W�2 ) ���# (���8C� 2��_Yari et al., 2012.(  

 t7 - Q#�< N	�O
��< �'� *� I�_ ��F; :�'� %2����2  ��#

 ���� �1� �; *� g& �� *� �T���7 ��30  ���,� 4�[0�� �5�2
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) �
��O�#��c g�930  4�[0��) �
�'c �5�	E +(�5�2

 ($�ZnSO4+ S;& 4L��������1 +3���R��� Q� - I�

)Metalaxyl-M ����� � |�E�OJ�  (700 �,��  (���0 �2 I�_

� /���7 S
� .���# ��O�7  4��5� ��,c ��,D� 4��5

�'� d�� .�# �2�2 ���1 �;�'� ($� +*�� 
R r
 �� �;

k
2� ($� ,5�) S�)�_����2  /���7 ($�  �#�� (�;

 �2�2 ���1 ���F�  ($� �C
2 ('c�� ���� 
R r
 $ ���#

 �2�2 ���1 �;�'� k
2� �87 (�;���� .�#  *� �2�[��� �� ��#

 
�� �2 v�7� (��2 �2 2�� %�
�W �7 ���# ����6�"

%& ���.�  (��2 �2 d�� $ ���
 Q;�� �0$� �K � �;5 

����� W�2 ) ���# (���8C� ��wh
 �2 2��_Farooq et 

al., 2006b.(  

 t8 - �'� r�" %$�� ��OE�  :N	�O
��< r�" �$'�

 %$�� �2�2 ���1 �'� ���� �2 ((��O�7 z�; %$��) N	�O
��<

 (�;��O�7 ��OE� *� d< .���#Q#�< $ N	�O
��< ��2 %2��

 �;�# $ �$'�) (�;��O�78t - 1t 
R $2 �2 �;�'� �,�  (

) ���# �2�2 ���1 �)��� 'c�� d	W *� ('c�� ����'c�� 

�)���   � ��� ('c�� (�;�	
��) $ }
��# ��OE� ��

($��� g'W $ ���� (�;���) 3OD7 �8W �o
$ (�;

 ��0�7 �.��T�� Q	7 *� �#���� 2�# S
� .'c��  *� �

� ��#��0�7 ��O"  31��K �� �)��� M$�80 �5�2  ��O"

��0�7 4�[0�� �� 2�# R�� Q�� � ��$��� *��
 

 ��2��"��.���  *� 'c�� m�� S
� x���_60  �0�90  I�_

3�6�7   ��#$  %& ��E102 ������� ��� �#��S
� .( 

'�$ 2��V7 � �110 � ���� ��. ��� �; �2 �'�  4��5

���2 �2  ('c�� �����  z
$���� 4��5�# �2�2 ���1 ��

� $  ����T�9 �; � 'c�� $ �'� �V�T. /�9 ,��$

r�" *� d< .���# � %���� $ 'c�� ���� $ �$'� %�#

��2  �0$� ���.� .���
2�_ (���8C� ��wh
 �2 $ (�	�  

 9t -  �'� ��O�7�����"� ���W $ ��2��#  }
��# ����

���W m��* }��7 �'� %2����2 �'� *� I�_ ��F; ����� � :

  I�1�����W $ %�����" }
��# ~�����  }��7 �'� %2����2

� �'� %�����" 3��#  �!	� %�*�$��� 4��48  �2 �E��

 g�.�� $ I�_ }�D� �2 �$'� (���8C� d�� $ Y0�" g&

 (��2 �230 -25 ����� W�2� 2��_  4��48  �7 �E��

���W ��8�  � ���� �2 %& �#�� d�� �0$�  �!" M$�

.�# I�J��  

 10t -  ��O�7(������ ) ���2w;��_  (�;25 �*$� :(

  I�1�� �'� I�_ ��F;25  S��* �2 ��� e
��7 *� 3T1 *$�

 *� .�# I�J�� �T1��� $ ���  �;�C��
� ��F" �2  �,5�

w;��_ S
�S��* �2 �'� �#�� *$� �2 �; � �,5�  %��	E

.�# �2�[��� (������ ��O�7 w;��_  (�;25  ����7 �� �*$�

22  �#�� Q
��& �� $ t��� ��� �2 ��30×15 ����� ���

� w;��_ r7 4��5 .���# (������ ��2 �� (�  

�2��&�#�� ���� (*�� $  ~����� 
'p7 �
�
��

3OV0�����2 �b ���� ���� 4����D7 �� ��W��#.  (���

	���� k,E (�; k,E *� *�; ��9�� Q�   3T1 *$� ��89

 �#�� *��2�[���  �$� �[; � �2 .�#  �#�� *� �V�

g�1�c *� (��_�,W SOU %�#��R�.  E�F� 4��

� (����& �# ��W� ��$�	7 4��5 ���2 S�W$ .k,E  (�;

 *�; (����$ $��  �)� ��2 *� (�;�� *$� �2  I� *� d<

 �#�� I�J���#. �[5 �7 *$� 2��V7 3��# r
x�0�	) 4

J	< �����K3_ 3�6�7 *�c&  ��* �7  S
n&50  �5�2

#�" ��$2 ��. m�OJ� $ r
x�0�
F�) �_���� �7  �;2

 J	< 3��# r
x�0�)��� 4�[5 $ �#�J	<  �ab�   3�

 2��V7��2 �< #�" �2��2 ���<    " �2#�  2��V7 $

 �2 g�V���" #� 3��# �E��* 4�[5 $ %*$��2��F;  

 %*$" �2��r�   Y"�#�#�2�� $ 2�6,OE  �; *� ��2

 �; �K��� *� t������ Q# *� ��:D� �#�2�� �� 4��

�*���� �
 $ �Ta 4��  �� ��[� ���� %�F�� .���# (��_
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F; (�;  2��V7 $ �#�2�� �7 �#�� 3K��� � y����

 ��� ($���*���2���  ~����� ,K�� �; �2 M$� �; �2

 ~����� 2��E�) ���� ��0�7 	
F; 2�������� �$��W

 Q
��*& ��� $2 �2 ���� I�1�� 2�6,OE S�C����1396  $

1397 �O�1 $  ��� (�;1392  ($��� 2�������� �$�W $

 ���*���2��� �� 3K��� �2ILE�  �#�2�� �7 �# *� ��#

 ���
*�� (��� .���# S��V7 ((*�$��� 2�8W 4��*$ (��

	
F;  (2�:�1�S�#��  S��* M*�� �	���) ���a (�;  4R&

	
F;) ��p�� $ (�	�� $  (�#�2�� $ �#�2  �#�� (�;

	
F; .�# T��D� 3� 3��# ��p�� (�;	
F;   ��p��

 }����	
F;  $ ��p��	
F; 
�8�  �
�8� �2 .��� �	
F; 

 �	V
  	
F; m�� $2 �; 3��# � 3� }���� 	
F; $ 3�

 $ ���# T��D� �
* }��$� *�  2�# �� ��p�� $ ���a 	
F;

	
F; 4��5 �$�W ~�����M$� �2 ��0�7 (�; ��� (�;

 ���1 �
���2��� $ S��V7 I��� �; ����� �
��� $ ������

) �	�)�_Atghaei Kordkolaei et al., 2011.(  

) !���1(                                      = 3�	
F; ��p��  

�2�8� �
 3���E O; (��� ���h� m�OJ���p�� (�;  

) !���2 (                                = }����	
F; ��p��  

 3� ����7	
F; ��#��0�7 ��:D� ����� �� ��p��  

) !���3 (                                = }����	
F; ���a  

 3� ����7	
F; ��#��0�7 ��:D� %�F�� � ���a  

) !���4 (                                  = }����	
F; 3�  

 ����7	
F; ��#��0�7 ��:D� ����� �� 3�  

) !���5 (                      =)�5 %�F��	
F; �2 �
�W  

6,OE)/�$� M$� 2�  3�	
F;  (�$� M$�–  2�6,OE)

/I$2 M$�  3�	
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) !���6 (                                /��&�2 3� 	
F; 3�  

�2�2�*���� *� 35�K (�;  r
x�0�	) 4�[5 (��_

 ���
*�� *� d< 2�6,OE (�FW� $ 2�6,OE $ r
x�0�)���

*& ��T�#� d��
��$ �	CO; %��*&) ��
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FJ7 .���# d��
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FJ7 /��� 4��5 d��
��$ (

�2�2  �; �� *� �2�[���I��  ��F)�SAS  h��)1/9 ( �
��� $

S�C���� � �; %��*& *� �2�[��� �LSD  �	< ��O�K� P!� �2

.�# I�J�� �5�2 �2�2 ��"��	6
 %��*& *� �V�  � �T��  �;

 I��1� SCO; 4�[5 /��� 
FJ7�# �
���  %& *� d< .

�	V� 4$�[7 (���2 4�[5 S�C����  �2 .�# I�J��  ��2

 4�[5 0��$2 S�C���� �[�5�7 �
��� �  �
�8�

 %��� �5�2 4��5 � $ �# �"�2�< ���
*��2����# .
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FJ7 �$�W 4�[5 (

 �O#�; $ �F" ���� �1� $2 �2 r
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 �$�W)2��2 S
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 7�891 �&$ :*$  ;,�+�'� �+)<= . �	
�� � �)& 1,$ 0?� �� @����5 A2/	+'$� �����	/= ��  

4����p7 t��	� 
 W�2

(2�*&  

 2�6,OE  

��2  

 �K �7 *$� 2��V7

J	< ������*  

 �7 *$� 2��V7

50 %�;�,_  

 �7 *$� 2��V7

�_����  

��2 2��V7  �<

#�" �2 

 �0�� ���� �5�2

+��,# *� 

�1�  1  **26065295  **6100  **14899  **4452  **3441  **3696  

��O�7  9  ns553900 
**276  **118  **276  **3749  **6/53  

�1� ×��O�7  9  **1009236  ns17  ns2/6  ns2/7  **2984  **5/73  

��� ×�1�  1  **2626306  **476  **774  **152  ns390  **860  

��� ×��O�7  9  ns207352  ns23  *1/4  
ns2/12  **595  ns2/33  

��� ×�1� ×��O�7  9  *691529  **10  **8/14  **5/12  *347  ns9/18  

 ��T�#�  114  **50675637  0001/0  0001/0  198  **3940  4/12  

(%) 4����p7 /
�U  -  11  1  1  1  14  7  

ns (*  �** C2D $/E :/=$= �C2D  � F�4 �'�7�	.#' GHI �� �'� 5  �1 .8���  

  

 7�892�	
�� � �)& 1,$ 0?� �� @���  !/%,�/  �"+��  .  

4�[5  

�;��O�7  

2�6,OE ��2  

)kg ha-1(  

���<  

)%(  

J	< 2��V7 �ab�  

)m2(  

 �7 *$� 2��V7  

50 �;�,_ �5�2  
��2 �< #�" �2  

��[� ���� *� �0�� ����  

)%(  

N	�O
��<$���;   abc4825   ab23 b 340  bc 86  b 96  ab 76  

& ����r����6�   ab4847   bc5/19  ab 313  bc 85  ab 91  ab 75 

 ����r�,���0��   abc4719  abc 5/20  ab 322  b 87  b 96  ab 74  

���,� �
�,�   bc4620  abc 3/21  ab 315  bc 85  ab 92  ab 73  

N	�O
��< ���� ��   c4450   a6/24   ab312  bc 85  c 86  ab 73  

N	�O
��<  ���_ ��$ ����   bc4543   abc6/20  ab 300  c 84  c 86   ab74  

Q#�<�'� %2����2   abc4763   abc22  ab 309  c 84  c 83  ab 76  

�
��< %$�� $ r�" �'�   ab4904   bc1/20  ab 304  bc 85  c 84   b73  

 �� �'�24 %�����" �E��   bc4631   ab4/23  ab 331  c 84  c 85  ab 75  

 �'� ��48 %�����" �E��   a5080  c8/17  a 340  a 94 a 135 a 4/80  

�2D  JK.&' �49� L8M (F4.I $� N$.�  J�$#  7�	.#' GHI �� �'�5  F4 OP QI4= 8���LSD �  F��, '� .8�� 

  

 ��� M$� �2 ��2 2�6,OE Q;��  �F" �1� �2

 � �T�� �'� ���� �� ������ �5�2 ��;  �
��� M$�

 .�)�_ q�	� ���< �5�2 Q
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  (���2) (������ M$� �2 .�#�� P!� �K�$ �2 ���

 2��V730 � �� �; �2 $ t��� ��� �; �2 �� }���� ��.

�	< �7 � �0�K�2  �# �#�� ���  ��� M$� �2 �

 2��V7 ������330  �2 �'� ,5�) �� t������30 

����� k
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) 2��Pouramir et al., 2020%��� �#�2�� Y"�# .( ��	;2
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� �
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�F)�Pouramir et al., 2020.(   
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) ��&Farooq et al., 2010.( Q	��$ ���� k,�h� I�1�� (�;
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 7�893S�� �� 1,$ 0?� �� @��� ��/�4= �"+��  .-
�* ���  
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2��V7  )%(  ���<  )%(  2�6,OE  (�
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�F" 235  98  36  180  5463  8-  

�O#�;  430  97  15  100  4628  8  

 ������ ����'� ��	�  
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(���6; �2 I�_�,��) +��,# 2�6,OE  
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