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Comprehensive abstract 

Introduction 
The competition of weeds with crop plants in agricultural ecosystems is one of the most important 

biological stresses, which causes a high decrease in yield, so their control can have a great effect on 

increasing crop production. A high population of weeds, especially in the early stages of wheat 

growth, which have a strong competition for nutrition resources, can reduce the tillering of wheat. The 

research conducted in the field of plant residue management and chemical control of weeds shows that 

each of the residue management methods affects the soil and the quantitative and qualitative yield of 

the next crops. Therefore, considering the direct effect of plant residue management and chemical 

control of weeds on grain yield of crop plants, especially in double cropping system, this research was 

conducted to investigate the effect of sesame residue management and chemical control of weeds on 

weeds population, and wheat yield and yield components. 

Materials and methods 

To investigate the effect of sesame residues and weed control on wheat yield and weed population, 

a research was conducted in split-plot based on randomized complete block design with three 

replications in the research farm of Faculty of Agriculture, Shahid Chamran University of Ahvaz, 

Ahvaz, Iran, in the crop year 2019-2019. Residue management at three levels (returning or mixing 

plant residues with soil, burning residue and removing all residues from the soil) were considered as 

the main plots and weed control at four levels (chemical control with Metribozin, Atlantis and 2,4-

D+MCPA herbicides as post-emergence, and without weeds control as check) as sub-plots, and the 

studied wheat variety was Mehregan. The traits studied in this research included the number and type 

of weed species and wheat grain yield and yield components. 

Research findings 
The results of this research on the number of weeds showed that the highest number of narrow- and 

broad-leaved weeds was related to the removing plant residues and without weed control treatment. 

Regarding the wheat yield components, the observations of this experiment showed that the highest 

number of grains per spike with an average of 49.1 was related to the returning plant residues with the 

use of Metribuzin (48.7) and Atlantis (49.2) herbicides. The highest wheat grain yield with an average 

of 4.15 and 4.89 tons/ha was obtained from the treatments of returning plant residues and controlling 

weeds with Metribuzin herbicide, respectively, and the lowest grain yield (1.85 ton/ha) was recorded 
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for no weed control. The results of this experiment showed that the weeds were effectively controlled 

by the post emergence application of Atlantis and Metribuzin, respectively. 

Conclusion  
The results of this experiment showed the effectiveness of weed biomass and wheat grain yield in 

the incorporated sesame residues and weed control treatments. Decrease in the weed population due to 

the use of chemical herbicides and plant residue management can be attributed to the difference in the 

biomass of the wheat and weeds in the experimental treatments. Incorporating the plant residues with 

the soil increased wheat yield components, especially the number of grains per spike, and increased 

the grain yield and wheat harvest index. 
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Table 1. Some of chemical properties of the experimental soil 

Organic carbon  
(%) 

Electrical conductivity 

(dS.m-1) 
pH K P N 

0.55 2.27 7.74 169.6 7.4 0.24 
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Table 2. Analysis of variance of weed population at 30, 60 and 90 days of growth of wheat as influenced by crop 

residue and weed management practices 

Source of variation 
df 

Narrow-leaves Broad-leaves 

 
30 DAS 60 DAS 90 DAS 30 DAS 60 DAS 90 DAS 

Replication 2 0.016 0.023 0.10 0.491 0.175 0.003 

Residue management (A) 2 1.30** 1.30** 5.20** 0.01ns 0.765** 0.171ns 

Error (a) 4 0.009 0.050 0.15 0.085 0.058 0.074 

Weed management (B) 3 0.707** 4.00** 25.9** 2.27** 2.664** 14.49** 

A × B 6 0.046ns 0.045ns 0.91** 0.17** 0.052ns 0.192ns 

Error (b) 18 0.027 0.089 0.086 0.035 0.128 0.125 

CV (%)  4.09 6.69 6.03 4.69 9.26 10.03 
ns and **: Not-significant and significant at 1% probability level, respectively. 
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Figure 1. Number of narrow and broad leave weeds (per m2) at 90 days after sowing affected by crop residue and 

weed management methods. Treatments with the same letter are not significantly different at 5% probability level. 
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Table 3. Analysis of variance of grain yield and yield attributes of wheat as influenced by crop residue and weed 

management practices 

Source of variation df 
No. of 

grain/spike 

1000 grain 

weight 

Spike 

length 

No. of spike 

per m2 

Grain 

yield 

Straw 

yield 

Biological 

yield 

Harvest 

index 

Replication 2 0.58 0.19 0.010 72.02 0.051 0.030 0.13 2.88 

Residue management (A) 2 33.6** 1.62** 2.82** 333.7* 0.812* 0.616ns 2.63ns 16.3** 

Error (a) 4 1.66 0.079 0.009 46.5 0.081 0.229 0.57 0.59 

Weed management (B) 3 47.2** 68.5** 1.19** 331** 16.9** 5.08** 40.32** 466** 

A × B 6 1.87ns 0.59* 0.11** 31.5ns 0.12ns 0.19* 0.40* 3.44ns 

Error (b) 18 1.56 0.17 0.025 17.1 6.25 0.07 0.12 3.14 

C. V  2.64 2.1 2.62 2.57 5.80 6.64 5.97 5.64 
  

  

a

e e
d

b

f f
e

c

f f
ea

b

a a
a

b

a ab ab
b

ab a

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

u
n
w

ee
d
ed

M
et

ri
b

u
zi

n

A
tl

an
ti

s

2
,4

-D
+

M
C

P
A

u
n
w

ee
d
ed

M
et

ri
b

u
zi

n

A
tl

an
ti

s

2
,4

-D
+

M
C

P
A

u
n
w

ee
d
ed

M
et

ri
b

u
zi

n

A
tl

an
ti

s

2
,4

-D
+

M
C

P
A

Burning Residue Incorporated residue Remove residue

)
2-

m
o

f 
n
ar

ro
w

  
le

av
es

 (
N

o
. 

Narrow leaves Broad leaves

71 



                                                                                !���*%$ 	 
Z� ���8=�  � /NdJ N�O�OP:$�#�	� ��	�/  ���%�/	�/ ���8 1401 

2( 
� %B�� ��0V	%-G 

Q	� T�8 �� 7"
"
� )�$�$��� )�"�O8  �� 
� �
$�(�

��8 T�'���� �8 �5<�� �� ���� ��
C� T"
�1/49  ^�8
� ����

��C� )
�
8 �� ��8 �$��� )�"�O8 !
���
�
8 Q	� �8 �8 )���

7"
"
� Q	� 	� �$��� )�"�O8  T�8 G8�O� �� .7���

Q	�) �$��� )�"�O8 !
��#�� )�$7/45 ��� 	 (����b !�
�

) �"�O82/47  )���� qd��� (������C�)���  7��
� ��D	

 /	
D)4��8 .( �8 ^�8
� �5<�� �� ���� ��
C� T"
�

456 �
8��� )�$��%����)
�� )�$) T"#�87/48  �� ����

) c���d�� 	 (�5<��2/49  �� ��8 (�5<�� �� ������D	 �8 

��C� )���� qd��� F
68 7<1� �
'"
*" �8 ��� 
"�� �

)��%�� X�a�  �*S56 	 
$��)2,4-D+MCPA(  )����


���8 )
�B�8 T�'����. ��%�� �
8���)�$ 456��)�$ 

)
�� 	 c���d�� �T"#�82,4-D+MCPA �8 ;��
�10 �12 

 	7 ��8 �5<�� �� ���� ��
C� 
W�� h"�
� �8 7<1� )
�

 !	
8���� 456/	
D) 7��� #
$ )�$ 4 )B�8 7�C%D .(

456$�"�� �"�=>� �8 #
$ )�)#�
�� 	 
"
� 78�9�  ���� �8

�6��# 
8 wID )��"�IJ K8����  ;D�� ��	� /�Y �$��

���� 
��  7"��� �� 	 �8 
L���L�M �$�� 
���� 	 ��58 ���#

�� �5<��
��� )Rahpeyma and Madandoust, 2021.( 

����� T"� �� 7�	�
%P� T%&��8�  !���*%$ 	

)Mohammaddoust Chamanabad et al., 2013(  ��

456 G��
� 
�?@� ���
8)�$  	 �
*5%6 
8 #
$ #� ��
8

�=D�)  G��
� �� 
���� Q��=� F
�� :9� f�M �
*5%6

456)�$ ��=$ !#	 
8 #
$  �� ���� ��
C� ��5<�� ��
C� �����

 �
*5%6 ��5<����1"#  ���� �
*5%6 	 F�9����C� F
�� ���

 #�  " 
$ 	 ��8S����)�$  �C��a� ���� �$�� �� F
�� F�9��

����8 �456 ��sH �� )��Y)�$ #
$  �$�� �8 
L��50 

)
W��  F
�� ���� �
*5%6� �5<�� �� ���� ��
C� T"
�B�8 .


 .
� GW�H F
�� �$��� )�"�O8 �
8��� #� F
�� 7(� ��

 	 ��� ���� �R�� 78�Y� !�=�� ��<�8 U"
Y #� ���� )�"�O8

 78�9� �$��456 �8)�$�� #
$ ���� =�����> !�=�� 
8 
����

 x�Z��� )=�����> ���� :�� U"
Y T"� #� 	 ����I� 
�?@�


$� 
��r� �� ���� !#	 	 ���8 
?|� ���� �8 ��>�" )Sadeghi 

and Kazemini, 2011.(   

%-G2( �;W  

��8 �5<�� /�Y T�'���� T"
�83/10 ����� ^�8
� 
��

456 �
8��� �8d�� �� )�"�O8 !
���
�
8 h"�
� �� c���

 )
�
8 )��%�� X�a� 
"�� �8 7<1� �� ��8 R�� �8 �$���

��C�G8�O� �� .7��� )���� :� �5<�� /�Y T�'���� T"
��� 

 !	
8 )�$��%������ 456 )�$ #
$7P�  !
��#�� h"�
�

�8) �$��� )�"�O8 !�
� b��� 	 �$��� )�"�O8 �8 ;��
�9  	

23/9 �����
�� (
� �
$�(�� )�"�O8 .� U"
Y #� 
L�� �$�

 
�� )�
8 ;���� h"�
� !�
� :$�
> ��$��� ���M

 �"�=>� ;D��g
8 `a� F�	� 	 o���  	 �
� �6��# ����

7"��� �� 
���� 	 )=�����> ���� 
���� �"�=>� ;<� �

���8��8 g
8 ��
C� �
a9 �e�S��� �8 �"�$ 	 
�
�58 �5<�� 	 
�

 
���a9
� 
$�����>�" �8 f"��� T"� . ���O�OP� )�$ w��>����

!���*%$ 	 )NorAftab et al., 2021a( ��� 	 	 �%�M  

!
�) 7�	�Rahpeyma and Madandoust, 2021( 

.7��� ����_%$   

  

 /	
D4-  �1"�O�T�'���� )�=D�  F
�� �
*5%6)�$��%�� 
�?@� 7P� 456 7"
"
� 	 �$��� )�"�O8#
$ )�$  

Table 4. Comparison of means of the wheat grain yield components affected by crop residue and weed 

management methods 

Treatment 
No. of 

grains/spike 
1000-grain weight (g) Spike length (cm) No. of spike/m2 

Crop residue management     

Burning residue 45.75b 43.42b 9.31b 255.8b 

Incorporate residue 49.08a 43.99a 10.28a 266.1a 

Remove residue 47.17b 43.32b 9.72ab 262.8ab 

Weed management     

Unweeded 44.11c 39.45b 9.24c 252.6b 

Metribuzine 48.67a 44.99a 9.89b 263.2a 

Atlantis 49.22a 45.12a 10.69a 265.7a 

2,4-D+MCPA 47.33b 44.75a 9.84b 264.7a 
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Figure 2. Grain yield and harvest index of Mehregan cultivar affected by crop residue (a) and weed management (b). 

Treatments with the same letter are not significantly different at 5% probability level. 
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Figure 3. Straw (a) and biological (b) yield of Mehregan cultivar affected by crop residue and weed management 

practices. Treatments with the same letter are not significantly different at 5% probability level. 
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