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Determining the appropriate planting arrangement and plant density leads to 

better productivity of resources and increased yield per unit area. In this 

regard, an experiment was conducted in the Ardabil agricultural and natural 

resources research and education center (Moghan) during the 2021 crop year. 

This experiment uses a strip plot design based on randomized complete blocks 

with four replications. Its main factor is the effect of planting rows at a spacing 

of 30, 45, and 60 cm with planting spacing of 5, 8, 11, and 14 cm serving as 

the subfactor. According to the results, by increasing the distance between 

plants on the planting row, the maximum days to flowering initiation (47.25 

days), growth period (122.25 days), stem diameter (8.33 mm), number of 

branches (2.97), and capsule length (24.20 mm) of sesame can be observed at 

a planting distance of 14 cm between the plants. Row spacing of 45 to 30 cm 

increases the number of capsules per plant, the number of seeds per capsule, 

and 1000-seed weight of sesame by 33%, 18.50%, and 16%, respectively. The 

highest seed yield, fresh and dry weight belong to 1455.40, 5021.80, and 

1280.73 kg/ha, respectively, at 45 cm distance between planting rows. The 

results from this experiment show that planting arrangement with a distance 

between plants of 14 cm and a distance between planting rows of 45 cm, with 

optimal use of environmental resources is suitable for cultivation in Moghan 

plain and recommended for local farmers. 
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 �� �' � 	"	
" �� g;� 3	� ��� .OL	
 3��K ��'�"�9  
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%'.^� ���� �� �A �� &�!�U�� �� +�"	� ���� &��   � ��'�"�9 ���Q� J�!\ �  ��'�"�9 ����XN ���'��� �
N��!�' 

���d
;� �� 1	� ��.L�SAS   %7-�)1/91�^�� ( .OL	
 Q� J�!\ J�$���" %-'�4" ��� 3�dK %  8�� &�"�9 :b��V 3��d� 

�!#" ��� )LSD�� ( WX; <!A � �' 1�^�� �K��  .�P  

  

3 . 12� 	 3��4(  

3 .1 .5	�� 67	!/�  

�<'� +��j %'.^� ���'��� ���� �� &��� ��� a�	P %� :
 �^!� ��� O5� 	�fk� 3�	f� ���; 6'��9 OP��  %��  Q��	� �

 +��j) OL	
 ��	b2.( �
�'< �� %2K�L %� ��� &��� :K�V'M 45 �
��;  �  	
"37/47  ���6�  	�'J  a�	P �� ��� ���#�

:
 ���  �OP�� �����V�� %� �� %2K�L'M 30  �60 �
��;  �  	
"46 :
 a�	P �� ��� ��� !#" en
N�� ����  ������ &���

 +��j)3 .(6�  	�'J  �Q� 	�'J :
 a�	P �� ��� ��� 25/47  �58/45  ���%  R��	�   %2K�L ���J  %�� 14  �5 

�
��; ) �P �����" 	
" +��j4 .(O;� ��P 8��.
 %� �� �^!� �� �  :K��L J��  %��  �� 30� 40 � 50 �
��; 	
" 

8��.
 ����U� %� �� %2K�L M'�� 40 �
��; �	
" %  :��� 6���� O �b� J�  %��  ��� 3����"� �X�5" �� :��b ��pL r9 

� ���" �'�q/ %  ���4" 6�  �	� �� ���
N� 	� ���
 ��	b %
L	
 %� J�U� 	"� R�; 6��� a�	P :
 ��� � 6'�.L� �P� 

��'�� � �	�2U0 ���
 ��P O;� )Bakhshandeh, 2006( &�� l�  . �� 1�l &�"� 3�":
 a�	P ��� Q��	� ��  � ��

  %2K�L�J " �� l�  %�� � &��� ��j� %  �P O �b�'�  �J 
��&��� ;	
;� 6���� 
� �� � .
!;�
L 6��� �� �!" % �%^ 

��� 6����� ��N ���" %  ���P���� %� 
 %  6!� +�U0� R�; �X'�	P J�!\ ��j� ����" ��P  6!� g'�	P  �� �

~l�U#" :
 �" ��d�� 	���� ��� �
L� )Karimi et al. 2018.(  

  
G6�H 2 .�C��	 +�6�N*� @�4 #�A� ���O ��)%<�* =D+ �C�4 -P� ��9Q� �9� ;��+: -<�4 6 =4��� 	�)/  

	��>� � �!"  ����9 %j��  a�	P :
 ���  +�� ���� �P�  a�d��� %��   	Xb %b�;  ���#� %N�P �0	L  +�� +�-I�  

Y�2   3  13/2  52/0  21/157  25/0  04/0  09/0  

M'�� %2K�L  2  08/10 ** 31/134 ** 28/2553 ** 49/29 ** 39/4 ** 43/11 ** 

���
P� M'�� %2K�L  6  80/1  81/0  02/51  62/0  27/0  78/0  

%��  %2K�L  3  47/6 ns 52/35 ns 52/134 ns 50/2 * 08/1 * 65/7 ** 

%��  %2K�L  ���
P�  9  45/0  50/1  05/64  78/0  36/0  46/1  

 M'�� %2K�L× %��  %2K�L  6  30/0 ns 06/1 ns 23/57 ns 56/0 ns 23/0 ns 59/0 ns 

:� ���
P�  18  73/0  15/1  91/141  64/0  24/0  79/0  

) 3�	��>� R'	�%(    84/1  89/0  11/12  27/10  18/19  77/3  

ns�  *�  **%  R��	� 	$���� 1�0 �!#" ���� � �!#" ���� �� WX; +�U
V� 5  �1 �K�� �" �P� . 

  
 	"���G6�H 2 .�C��	 +�6�N*� @�4 #�A� ���O ��)%<�* =D+ �C�4 -P� ��9Q� �9� ;��+: -<�4 6 =4��� 	�)/  

	��>� � �!"  ����9 %j��  ���#� +�-I� �� %��   ���#� %��� �� +�-I�  &�� %�����.� �	�2U0 %���  O-'� &�� ����  OP��	  tN�P  

Y�2   3  28/177  14/39  24/0  05/168424  40/23715  83/21  

M'�� %2K�L  2  67/10485 ** 63/894 ** 99/0 ** 15/1357884 ** 89/1803929 ** 88/64 * 

���
P� M'�� %2K�L  6  07/203  70/50  07/0  82/129849  49/32439  63/29  

%��  %2K�L  3  91/1205 * 50/27 ns 09/0 ns 36/72075 ns 08/89102 ns 25/8 ns 

 %2K�L  ���
P�%��   9  75/255  37/57  06/0  24/85393  42/48810  72/5  

 M'�� %2K�L× %��  %2K�L  6  97/163 ns 47/10 ns 10/0 ns 36/84830 ns 12/13447 ns 69/16 ns 

:� ���
P�  18  49/292  64/84  04/0  92/90443  11/30912  88/15  

) 3�	��>� R'	�%(    62/26  62/12  51/7  70/26  65/19  86/29  

ns�  *�  **%  R��	� 	$���� 1�0 �!#" ���� � �!#" ���� �� WX; +�U
V� 5  �1 �K�� �" �P� . 
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3 .2. 8�9 :�	� %��  
3�	f� 6'��9 ���; OP�� �^!� �P� ���� +�� 	  %��  Q��	� � �!#"  +��j) ��  ����2.( %  6�  %� ����  J'	�

+�� ����  �  �^!� �P�37/122 %2K�L �� ��� M'�� 45 �
��; 	
" ���V�� .�P �����" %2K�L %� M'�� 30 

�
��;  �  	
"117 Q� ��� +�� J'	� ���� OP�� �� �P� )+��j 3.( ��U�� �� %2K�L %��  J�  �� ��� �M'�� 

6�  ) J'	�25/122 Q� � (��� ) J'	�16/118 +�� (��� ���� �P� �^!�  %��  J�  %2K�L ��14 �
��; <!A �  	
"

 +��j) �� 4.( +�� 6'�.L� ���� �P� 	^!" ���
 %  6'�.L� �P� ��'�� � �� 6'�.L� %^�
� �	�2U0 �" %���  ��P

)Karimi et al., 2018�( %  	|� �" �;� �� %2K�L M'�� 45 �
��;	
" %  :��� �'��� ON��!�' 	� %��  �� ��  %-'�4"

:K��L �  M'�� 30  �60 �
��;�	
" 3����"� �� ���d
;� �� ���
 �X�5" �� :��b ��pL �r9 ���"  �P� ��� � �'�q/

 %^�
� �� � ���
 g;�� v	  ���#� � r�#��� ���#� � ��'�� �P� 6'�.L� %  	^!" 	"� J�U� %� O;� %
P�� r�2X"

) �P�  ��P ���
 �	�2U0 6'�.L�El-Shamy et al., 2021.(  
  

3. 3���� 5� ��� .  

 O5� g4L �^!� %��  a�d��� ����'��� %'.^� +��j <'�
� m��fk��	 6'��9 OP��  +��j) OL	
 ��	b2.( %-'�4" 

���� J�$���" �� &��� ��� %� 6�  	�J' a�d��� ) %�� 22/111 �
��;  M'�� J�  %2K�L �� (	
"45 �
��;  	
"%  O;�  .�"9

 ��"�Q� 	�) %��  a�d��� J'97/85 �
��; �� (	
" M'�� J�  %2K�L30 �
��; +��j) �P �����" 	
"3J�!\ .( s��!
;� 

�" ��P %� �  6'�.L� Q��	� %��  %� ���� %  M� �A���� �" �;� 6��� %
L�' � O �b� J�  1���� ���
 ��� ��	  rqj 

��#�� 6'�.L� �" � �' � �� e	� 	$'� ���� R'	7� J�-�� 3��K �U� �	�
 %� %0�U^" J'� :"��0 �" S0�  �!���� 

6'�.L� +�� "�&� �	
  ��� 6'�.L� a�d��� %��  ��P )., 2018et al Baraki�N	  .( 6��@A 	
&� �!
L�'�� %�  6'�.L�

%2K�L J�  M'�� ��� OP�� %  &�.�" ���-  ��'� %  WX; 	'� �r�2X" 6��� �!#" ��� %��  a�d��� �� �� �A  ����

)., 2018et al Baraki.(  

  

4,3�=) . �)�>  

6'��9) ��'�"�9 �����U�� %� ��� &��� ���'��� %'.^� +��j <'�
� (%��  Q��	� � OP�� �!#" 	�fk�  	Xb 	  ����

 +��j) ��� &��� �^!� %�� 26�  �:K�V <'�
� m�� .( J'	� 	Xb %b�; )82/8 �2�" 	
" (�� %2K�L J�  M'�� 45 

�
��;	
" %   O;��!#" en
N� ���"9 	|� �� %� �"9  M'�� %2K�L �  ����60 �
��; ���V�� .OP��� 	
" �� %� 

%2K�L J�  M'�� 30 �
��; 	
" Q� J'	� 	Xb %b�; )25/6 �2�" 	
" (�����" �P )+��j 3.( Q� �  J�!\ 6'�.L� 

%2K�L %��  J�  �� ��� �M'�� 	Xb %b�; 6'�.L� �^!� �!#" %  ���� &��� ���� ���� 6�  %� Q� � J'	�  	Xb J'	�

�^!� %b�; %   �  R��	�33/8  �21/7 �2�"  %��  J�  %2K�L �� 	
"14 �
��; <!A �  	
"%  O;�  +��j) �"94 .(

6'�.L� %� O;� ��P 8��.
 O�#Uj ����
 	^!" %  ����� :
 ���� +�� &�P ��� � 6��� 	Xb �^!� %b�; 

�" ) ��PEl-Shamy et al., 2021�� .( �L	� 	Xb 6��� %b�; �� Q��	� l�  %  :��� 6'�.L� J�  O �b� %��  �� 

O;� %� �� &9 &����
 rqj ��	  ��� 6�  	� 	  a�d��� %b�; ��N �" � �!'�.L� %  O'���5" :��� ���"  �.
!;�
L

����
 g;�� ������ 6'�.L� a�d��� %b�; �� Q��	� l�  ��� �  6��� 	Xb %b�; ��	U� �" ) ��PMohammed & 

Hamidu, 2018.(  
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5,3��%@� . ���� !��$  

6'��9 	�fk� O5� �0	L %N�P ���#� ����'��� %'.^� +��j <'�
� m�� Q��	� � OP�� �!#"  +��j) ��  ���2 <'�
� .(

%  O;�
;� ��"9 %� ��� &��� 6�  	�) J'06/3  � (��0Q� 	�J' )02/2 ���#� (��0 %N�P �0	L %  R��	� �� %2K�L � J 

M'�� 45  �30 �
��; 	
" %  O;�  �"9)+��j 3.( ��U�� �� %2K�L %��  J�  �� ��� �M'�� 6�  	� � J'Q� 	����#� J' 

%N�P �0	L �^!� %  R��	�  � 97/2  �25/2  %��  J�  %2K�L �� ��014 �
��; <!A �  +��j) �P �����" 	
"4 .(Q� J�!\ 

�� Q��	� ��� l�  %  O20 J�  O �b� %��  ��� ����^" ����
 W�j	� �" ��� %� ���#� Q� 	�� �0	L %N�P ����� ��!� �� 

����K %� �� Q��	� ��� J�'�A ���
 ��pL �� �L�� ���
N� ���� � ���#� %N�P �0	L �� 6'�.L� �" ) ���El-Shamy et 

al., 2021���	� 8��.
 �^!� ���
 �� .( %� �  6'�.L� Q��	� O �b� &����
 ���^" 6'�.L� �" � �' � %^�
� �� ���#� 

%N�P ��0	L � +�-I� %��� �� 	� %��  6��� �" ) � �'., 2018et alGloaguen .(  

  

3 .68�BC
 8�9 .  

6'��9 ����'��� %'.^� +��j <'�
� _�;�	  �!#" 	f� %��  Q��	� � OP�� +�-I� +�� 	  ����  +��j) OP�� �^!�2 .(

%  ���� %� �� %2K�L J�  M'�� 45 �
��; 	
" 6�  	�J' +�� +�-I� )25/24 �2�" 	
" (%  O;� �"9 %� �  %2K�L M'�� 

60 �
��; 	
" �� 	|� ���"9 en
N� �!#" ���� OP��� .���V�� %� Q� 	�J' +�� +�-I� )60/22 �2�" 	
" (�� %2K�L J�  

M'�� 30 �
��; 	
" �����" �P )+��j 3 .(Q� J�!\ �  6'�.L� %2K�L J�  %��  �� ��� �M'�� +�� +�-I� �^!� 

6'�.L� �!#" ���� &��� ���� %  ���� %� 6�  	�J' +�� +�-I� �^!�  &�.�" � 20/24 �2�" 	
" �� %2K�L J�  %��  14 

�
��; 	
" %  O;� �!#" en
N� ���"9 	|� �� %� �"9 �� ���� %2K�L J�  %��  11 �
��; O�� �  ��"� .������ &��� 	
"

���V�� %� Q� 	�) +�-I� +�� J'44/22 �2�" �� (	
" %2K�L J�  %��  <!A �
��;  +��j) ��  	
"4�( �	 �! 'J �"  &���

Od
 %� �� Q��	� ��� l�  %  :��� O �b� 6'�.L� J�  %��  �� � O'���5" �� �!" QT;  ���"����	A �� %� %  	� +�-I� 

�" �;� Q� 	� �" � ��P �� %^�
� +�� 6��� +�-I� �" ) � �'Mehdipour et al., 2017%  .( 	|� �" �;� %�  6'�.L�

�����
 Q��	� S0�  ��^'� O �b� 6�  �� �V J�  %��  ��	  �� %  O;� &���9 �'�q/ ���" � r9 ���� %2Uj �� �
 �b� � �!" 

�" ��P %� J'� 	"� �� 	^!" O'�T� %  6��� t�[7� ���" �.
!;�
L %  �� +�-I� +�� �" O�� �l�  Q��	� .��P  

  
G6�H 3. 	���!" ��.*��" #�A� @�4 ���O �C�4 @�T6+ -P� ��9Q� -<�4 ;��+:  

 J�  %2K�L
M'��  OP��
)cm(  

a�	P 
:
  ���
)day(  

+�� 
����  �P�

)day(  

a�d��� 
%��  

)cm(  

	Xb 
%b�; 

)mm(  

���#� 
%N�P 
�0	L  

+�� 
+�-I� 

)mm(  

���#� 
+�-I� 

�� %��   

���#� 
%��� �� 

+�-I�  

&�� 
 %�����.�

)g(  

�	�2U0 
) %���kg 

ha-1(  

 &��
O-'�  ����

)kg ha-1(  

 tN�P
 OP��	 

(%)  

30  46b 117c 97/85 c 25/6 b 02/2 b 60/22 b 37/36 c 67/64 b 56/2 b 10/902 b 30/673 b 47/15 a 

45  37/47 a 37/122 a 22/111 a 82/8 a 06/3 a 25/24 a 72/86 a 33/79 a 89/2 a 40/1455 a 73/1280 a 46/11 b 

60  46b 56/121 b 83/97 b 30/8 a 64/2 a 75/23 a 58/69 b 55/74 a 05/3 a 50/1020 b 02/729 b 09/13 ab 

J�$���" Y	
�" e	V �' :b��V ����� ��� &�
; 	� �� �!#" en
N�  +�U
V� WX; �� ����5 .������ �K��  

  
G6�H 4. 	���!" ��.*��" #�A� @�4 ���O �C�4 @�T6+ -P� ��9Q�  =4���	�)/  

%2K�L  M'�� ��� OP��  
)cm(  

a�	P :
  ���  
)day(  

+�� ����  �P�  
)day(  

	Xb  %b�;  
)mm(  

���#� %N�P 
�0	L  

+�� +�-I�   
)mm(  

���#� +�-I�   
�� %��   

5  58/45 c 16/118 c 21/7 b 25/2 b 44/22 b 52/49 b 

8  16/46 bc 91/119 bc 85/7 ab 48/2 b 44/23 a 16/67 a 

11  83/46 ab 91/120 ab 76/7 ab 59/2 ab 05/24 a 16/68 a 

14  25/47 a 25/122 a 33/8 a 97/2 a 20/24 a 05/72 a 

J�$���" Y	
�" e	V �' :b��V ����� ��� &�
; 	� �� �!#" en
N�  +�U
V� WX; �� ����5 .������ �K��  
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3 .7��%@� . 8�BC
 �� ����  

 <'�
�%  O;� ��"9 6'��9) ��'�"�9 �����U�� %� ��� &��� ���'��� %'.^� +��j �� �!#" 	�fk� (%��  Q��	� � OP��  ����

 +��j) OP�� %��  �� +�-I� ���#� 	 2%  .( ���� %� �� %2K�L J�  M'�� ��� �OP�� 6�  	�J' ���#� +�-I� �� %��  

)72/86  (��0�� %2K�L J�  M'�� 45 �
��; 	
" %  O;� �"9 .���V�� %� Q� 	�J' ���#� +�-I� �� %��  )37/36 ��0 (�� 

%2K�L J�  M'�� 30 �
��; 	
" �����" �P )+��j 3 .(Q� J�!\ �  6'�.L� %2K�L J�  %��  �� ��� �M'�� ���#� +�-I� 

�� %��  �^!� 6'�.L� �!#" ���� &��� ���� %  ���� %� 6�  	�J' ���#� +�-I� �� %��  �^!�  &�.�" � 05/72 ��0 �� 

%2K�L J�  %��  14 �
��; 	
" %  O;� �!#" en
N� ���"9 	|� �� %� �"9 �� ���� %2K�L J�  %��  11 O�� � �
��;  	
"

 .������ &������V�� %� Q� 	����#� J' +�-I� �� %��  )52/49 �� (��0 %2K�L J�  %��  <!A �
��;  	
"%  O;�  +��j) �"9

48��.
 .( ���	� %� Q��	� 	�fk� �!#" ���� 	  +�-I� ���#� �� %��  �^!� %
P�� � 6�  	�J' ���#� +�-I� �� �� Q��	� 

%��  Q� �����" ���	� � O20 &9 �� 6��� � �!" �� _	
;� ���
 Q��	� �� ��� l�  ) �!
-���Elobied, 2010(. �'��� 

ON��!�' %��  �� R�; ���d
;�  	fi"� �!" �� � Nk��	 �� &�"� ��/9 O �b� &��� %��
 �� ����N ��P %� a���" J'� S0�  

���
�� ��� �� Q
-�; ��P � rqj t��N ��� �� l�  ) �	  ����NMehdipour et al., 2017( .�� J'� 3��K JU� 

J'� %� O �b� ��	  rqj ��� %  �" :b��V �;� %'�; ����� ���
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