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Abstract  
In order to investigate the effect of tillage systems and the combination of chemical fertilizer and livestock manure on some characteristics of 
sunflower, an experiment has been conducted as split plots in a randomized complete block design with three replications at the research farm of 
University of Zabol during 2019. The main factor has been tillage levels (1. moldboard plow and disc, 2. sweep and disc, and 3. disc). The sub-factor 
include fertilizer levels (no fertilizer application, 100 kg/ha of diammonium phosphate, 25 tons/ha of livestock manure+ 100 kg/ha of diamonium 
phosphate, 50 tons/ha of livestock manure + 100 kg/ha of diamonium phosphate, 25 tons/ha of livestock manure, and 50 tons/ha of livestock manure). 
Results show that the highest values belong to the 50 tons/ha of livestock manure in tillage with disk for grain yield (5072 kg/ha), and oil percentage 
(44.44%), 50 tons/ha of livestock manure in tillage with disc for oleic acid content (51.61%), and 50 tons/ha of livestock manure for linoleic acid 
content (31.1%). The highest amount of chlorophyll a, b and carotenoids (1.253, 0.45, and 1.04 mg/g, respectively) has been obtained from the 
application of 100 kg/ha of diamonium phosphate in tillage with disc. In general, in order to increase and improve the quantitative and qualitative 
characteristics of sunflower, the application of 50 tons/ha of livestock manure is suitable in disc tillage conditions.  
 
Keywords: Oil percentage, oil seed, organic fertilizer, seed yield, tillage. 
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�& ���<� 5d�� W
*>0* &*�j� 
�*& �& $^9 �) )�#�d 4(. 

�& X
*�)  �! �"�# �� M�
& &����' &�' ��*& 50 L� �& 

���<� &*�j� 
�*& �& $^9 *� W
*>0* &*& )�#�d 4(. �& :' 

W�� L
�� ����� \^k� �� &*�j� 
�*& �& $^9 �� &����' &�' ��*& 

50 L� �& ���<�+ �& G�����1 3�%�0 100 G�+���' �& ���<� 

�& X
*�)  �! �"�# �� L�1#�+ .*&�+���*&+ M�
& 


� \�& .��1 g#�  �! �"�# �#*��� &*�j� 
�*& �& &��� 

�>�
�O )Kiani et al., 2017( # *>�' )Pirasteh-Anosheh, 

2016( *� W
*>0* .&*& L
* \6�e *� ��.*�� 
� l�%� ��_� # 

g���+ 
2
� �&  �! # &�^_� `qd �4�	= # `1 \^�� 

.&*& g�*>+ ��) \�* 
' W�� L
�� &*�j� 
�*& �& $^9 

.*&�/���01 i���� 
� 5�'�� &�' +.s#���� &�' �#�+ 

�� �)�� )Javanmard & Shekari, 2015.( .s#���� &�d�� 

�& &�' �
��(�) �� :�<2� :+�� # # �&�+���20* .1 �� ����� 

\^k� 
�)*q+ # 5d�� W
*>0* &*�j� :+��� 
����* 

�� &�) 
' \
�_��& �� h�?�� ��_� L
* :+�� &*�j� 
�*& �& 

$^9 W
*>0* �����
 )Wabekwa et al., 2014.( W
*>0* 

&*�j� 
�*& �& $^9 �& ��* &����' &�' ��*& ����*�� 
� &�d# 

�4�	= &�d�� �& &�' �	��� �%�0 # .s#���� \^�� �&*& &�) 

)Javanmard & Shekari, 2015.(  
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3. 2. &'� ��
��
(
  

V
��� 

>H� w��
�*# .�2� &*& 
' ��*  �! �"�# # 

���� W	'  �! �"�# # &�' �� ."# 
�*&�*>� �	j��*& 

��&�^�- ��* ��* &�' �� ."# 
�*&�*>� �& J�h h	O �4�& 

�	j��*& &�� �#�d) 3.( 
�
�?� L�/���� ��* &�' .�2� &*& 


' W�� ��L
 ."# 
�*&�*>� "* ��(�� 50 L� &�' ��*&+ 

100 G�+���' �& ���<� �& G�����1 3�%�0 
�\�& ��1 

:<)) 1.( �??@� g�*>+ &�' 
' W�� ��L
 ."# 
�*&�*>� 

�& .*&�/���01 "* 5�'�� &�' ��*& )5 L� �& ���<� &�' 

(�#�+ # &�' �
��(�) )92 G�+���' �& ���<� (��#* 

:4�e �) )Akbari et al., 2011.( ��(�� �^�'�� 50 

�4�& &�' ��s#����+ 50 �4�& &�' ��%�0+ &�' �#�+ 

."# 
�*&�*>� �& .*&�/���01 *� W
*>0* &*& )Javanmard 

& Shekari, 2015.( W
*>0* ."# 
�*&�*>� ����*�� 
� :�6& 

W
*>0* �*�?� -:�0#��' |!�) hJ� }�� # ��6�� # 

��?��* &*�� �>�	���0 W�� �� 
� 
�*& # >�� W
*>0* 

�>���4�e  �! # L���� �4�	= �	��� �%�0 # .s#���� "* 

&�' ��*& �& 
�e�� .�)�O 
�*&�� �)�� )Soleymani et 

al., 2017.( W�#,O .*�+ g�*>+ &�'�� 
' �"��&*"1 

�4�	= �	��� �%�0 # .s#���� �& 
�e�� .�)�O 
�*& \�= 

W
*>0* ."# 
�*&�*>� �� &����' 20 L� �& ���<� &�' 

�P��+ 20 �4�& &�' �
��(�) ���)�� )Fallah et al., 

2007.( V
��� L
* 
j6�J� �	^� �� W
*>0* ."# 
�*&�*>� �� 

&����' �?�%�� &�' ��*& # &�' �
��(�) �� V
��� 

W�#,O .*�+ �/
& \?��J� \)*& )Fallah et al., 2007; 

Javanmard & Shekari, 2015.(  

  

3. 3. �)��*+ ��
�  



>H� ���1� �&*&-�� �'�e "* �	j� .&���*& ����  W	'

 �!  �"�## &�' �& hJ� M
 �4�& &�� )�#�d 3.( 

&�<�(= 
�*& .*&�/���01 "* ��(�� M�
& #50 L� &�' ��*& 

�&�j� 5072 G�+���' �& ���<� \^�� 
� ��(�� L�1#�+ +

M�
& # G�= �&�%��* "* &�' 8/42 �4�& W
*>0* \)*& 

)�#�d 4.( g�*>+ ��) \�* 
' �' ��L
 &�<�(= 
�*& 

�& .*&�/���01 "* ��(�� ���) G�=) &����' (&�' 
�\�& 

��1 # &����' &�' �#�+ 
� �
�_	� # �& 5�'�� �� &�' 

�
��(�) \^�� 
� ���) &�<�(= 
�*& *� W
*>0* &*& 

)Javanmard & Shekari, 2015.(   

  

 J�0K3 ="�� QB���2� ���R9 . I�/ '
8S9 ?�9 C2�'D7�E(%  #�'7��;� ��� �;< � �>�� 
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�0#
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b  

 :
�0#

��
'

a  

ns91/7  ns93/0  ns01/5  *39/1  *3/26414  09/0ns 
*13/64 ns001/0  ns000/0  ns001/0  2  �*�<� 

ns96/7  **83/229  **24/64  **57/24  **13/294876  59/1ns 
*57/8867 

**12/0  **05/0  **35/0  2   �! �"�# 

49/1  29/1  26/1  19/0  19/2523  25/1 38/604 001/0  001/0  001/0  4   ��J!a 

**28/241  **61/294  **46/16  **87/3  **31/1095419  *59/1 
**42/2666 

**01/0  **004/0  **02/0  5  &�'  
ns 56/0  **87/65  **39/12  **77/4  **33/957545  64/0ns 

**22/2009 
**01/0  **003/0  **03/0  10   �!  �"�# ×&�' 

54/0  98/0  03/1  56/0  29/13802  42/0 41/228 001/0  001/0  002/0  30   ��J!b 

81/2  17/2  56/2  2/4  99/2  6/3 3/3 1/4  21/6  17/4   -  ) 3*���z� 5
�~%( 

** &*  �ns: �7  U
9'9 VWE/2 4X� YZ# �� �2�5  �1 0��� �;3B �  VWE/2 4X��2�.  
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6M
 1. C>� �B2��2�� C2�'D7�E(% ?�9 '
8S9 .�;< 8441/0 = 5%LSD 

B1: ^0* V'_� &�;< B2: 100 ^'=;)
< �;<  ��
	

 �� &��EM� B3: 25 @9 �;< + �2� 100 ^'=;)
< �;<  ��
	

 �� &��EM�   

B4: 50 @9 �;< + �2� 100 ^'=;)
< �;<  ��
	

 �� &��EM� B5: 25 @9 �;<  �2� �� &��EM� B6: 50 @9 �;<  �2� �� ��EM�.  

  

V
��� �2�#,O .�2� &*& 
' �k'*�e &�<�(= 
�*& �& 

.*&�/���01 �� &����' &�' ��*& 
�\�& ��1 )Nouraein et al., 

2019.( L
* L�	a 
� ��� ����� 
' 8�J� �c�� &�' �#�+ 

5^� &�^_� .�(�!�� - �! W
*>0* �&�� �61 # �)� W�� �� 


2
��� ��) 
' o=�� W
*>0* `qd �4�	= �
*qP �& ���+ 

��) # "* L
* $
�9 o=�� W
*>0* .*�� �>�	���0 -���+ &�^_� 

u(H� �&�� M2! # \
�_��& W
*>0* &�<�(= 
�*& �� &�) 

)Soleymani et al., 2017(. W��' &�<�(= 
�*& .*&�/���01 

�& ��(�� ���) 
� :�6& &�^(' �4�	= �
*qP �&�� 
' 5^� 

W��' �)� # ��6�� &*�� �>�	���0 �� &�) )Javanmard & 

Shekari, 2015.( &�' ��*& "* $
�9 &�^_� ���!�� - �! 

W
*>0* \�0�m ��*�_/� `1- 

�_� # �2<�" -5��	� 

�>���4�e - �! �(�*�0 �4�	= -.s#���� �%�0 # �����O # 

����� \^k� ��  �@���� ��)� :k� L��'* )Ahmad & 

Jabeen, 2009( ��#& -����>^� �*��@� :�0#��' # .*>�� 

>�	���0 *� W
*>0* �&*& # \
�_� �& o=�� W
*>0* &�<�(= 


�*& .*&�/���01 ��) .\�*  

  

3. 4. -.�/ 0/
�)    

 �& �4�& M
 ��(�e* hJ� �& \)*&�� |!�)

���� 
� W	'*#  �! W	' &�' # �"�#  \0�+ �*�7

)�#�d 3(. L�/���� 
�
�?� ����(�� .�2� &*& 
' 

W�� L
�� |!�) \)*&�� �&�j� 91/20 "* �4�& 


H	O ��(�� �"�P +M�
&  #50  ���<� �& ��*& &�' L�

�' # L
�� .1 �&�j� 28/15 �4�& "* ��(�� L�1#�+ +

# M�
& G�= R�;�  �) ��6�� &�') �#�d4 �� .(


� V
��� 
� 
d��\�& 
� L�	a ���1 �� ���  �� 
' ���

 
� �>�	���0 &*�� |�;�� o=�� �#�+ &�' &����'

 \)*&�� |!�) 
H��� �& # ��) .*&�/���01 
�*&

�� W
*>0*  .���
Yousefpoor & Yadavi  )2015( 

�&�' g�*>+�' &�' &����' G�= 
' �  |!�) L
��

.\)*& .*&�/���01 �& *� \)*&��  

  

3. 5. 2�3�)�� a    

V
��� 

>H� w��
�*# .�2� &*& 
' ���� W	'  �!  �"�#

# &�' �� .*>�� :�0#��' a �& hJ� M
 �4�& �	j� �*& 

&�� )�#�d 3(. V
��� .�2� &*& 
' &����' 100 G�+���' 

&�' �
��(�) �& G�����1  3�%�0�& X
*�)  �!  �"�#�� 

-M�
& .*>�� :�0#��' a *� \^�� 
� �/
& ����(�� 

W
*>0* &*& )�#�d 4(.   
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 J�0K4@
DB�
� �.���� . F�'7 ���  ="��  /'7 N4< I�/ '
8S9 ?�9 C2�'D7�E(%  #�'7��;� ��� �;< � �>��  
  &*�j� 
�*& �& $^9  &�<�(= 
�*&  |!�) \)*&��  :�0#��' a :�0#��' b ��]�	�#��'  �4�& LP#�  M��6#* ���*  

����(��    )Kg.ha-1(  )%(  (mg.g)  (mg.g)  (mg.g)  )%(  )%(  

A1B1  67/514 2901  28/15 7633/0  2667/0  7667/0  20/40  68/44 

A1B2  33/475 3573  85/16 7667/0 3300/0  7100/0  20/39  65/38  

A1B3  470 4553  74/18 8500/0 2700/0  6900/0 93/41  89/50  

A1B4  519 4425  44/15 
 8467/0  3133/0  7433/0 90/41 91/45  

A1B5  67/419 3154  35/16  047/1  3733/0  8367/0 10/40  11/51  

A1B6  33/495 4321 73/15 8367/0  2933/0  7633/0  71/41  77/49  

A2B1  33/416 3646  62/17  073/1  3833/0  8967/0  04/38  55/39  

A2B2  33/463 3735 28/19  097/1  3967/0  9000/0  13/43  32/22  

A2B3  33/463 4138 01/18  070/1  3767/0  8867/0  28/37  06/46  

A2B4  493 3220 19/17  127/1   4000/0  8767/0  96/33  19/51  

A2B5  67/441 4598 01/18  120/1  4300/0  9000/0  03/41  19/44  

A2B6  67/424 4072 91/20  160/1 4300/0  9467/0 44/44  43/47 
 

A3B1  67/442 3910 16/19  053/1 3967/0 8833/0  03/41  34/51   

A3B2  67/426 3530 90/18  253/1  4500/0  040/1  28/39  64/42  

A3B3  33/436 3850 70/16  9767/0  3467/0  7967/0  31/38  43/50  

A3B4  33/446 4053 81/17  150/1  4267/0  8933/0  30/37  77/45 

A3B5  33/434 4076 24/18  9967/0  3733/0  8767/0 70/39  38/50  

A3B6  67/451 5072 15/19  043/1  3800/0 8333/0 19/40  61/51  

LSD%5 93/33  8/263  674/1  1004/0  071/0  071/0  28/2  226/2  
:A1  &d.�� +@�%��=A2  &d.�� +J�
e :A3d.�� :.  
B1 &�;< V'_� ^0* :B2 :100  &��EM� ��  ��
	

 �;< ^'=;)
<B3 :25  + �2� �;< @9100  &��EM� ��  ��
	

 �;< ^'=;)
<B4 :50  + �2� �;< @9100 

 &��EM� ��  ��
	

 �;< ^'=;)
<B5 :25  &��EM� ��  �2� �;< @9B6 :50 .��EM� ��  �2� �;< @9  

  

 # .s#���� �
��(�) ���&�' W
*>0* 
' &*& .�2� V
���

 :�0#��' .*>�� W
*>0* o=�� �%�0a �� �&}  .*&�/���01 ���

 �))Yousefpoor & Yadavi, 2014(. W�#,O .*�+ g�*>+ 

��&�(� 
' 0*W
*> ���&�' �
��(�) ��#*) # 

3�%�0�O�� (:t
�� 5^� W
*>0* :�0#��' a �& }�� ��� 

���+ �
#�*& ��/	6�� ��_) )Lallemantia iberica( �) 

)Mustafavi & Jalilian, 2018.( �� L
* f��* L�	a i�^	��* 

�) 
' �%�0 �& .�(�!�� �
>�1 ��� :�!& �& >�	���0 

\'�) &�*& # W
*>0* `qd .1 
� L�0�c�� .*>�� >�	���0 �& 

���+ M(' �� .�	' ����� ��(�� &�' �
��(�) �� ��*�� 
� :�6& 

��* \^k� .s#���� �#� �)� �2
#� �)�� 
' 3�^d�� �)� 

# 
j��� ���+ *� ��*�0 �� ���#1 )Tilak et al., 2005.( �� 


d�� 
� L
* 
' ��(= 3�^�'�� 
�*�/�� ��� �>�	���0 �*�*& 

���!�� ��s#���� -�	��� �� L�	a .s#���� ���!�� ��4* 

���(� ������* 
	��1 �& L���#�O �� # ���a �� �� �)�� 
' 


� .*�	= 3�^�'�� ����!�� \�rO#��' \�6�j0 �� -�		' *q6 

&����' ���&�' 
�s#���� o=�� W
*>0* .*>�� :�0#��' �& ���+ 

�� &�) )Badr & Fekry, 1998.(    

  

3. 6. 2�3�)�� b   

V
��� 

>H� w��
�*# �'�e "* �	j� .&���*& ���� W	' 

 �! �"�# # &�' �& :�0#��' b �& hJ�  M
 �4�& &�� 
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)�#�d 3.( 
�
�?� L�/���� ���� W	'  �! �"�# # &�' 

.�2� &*& 
' &����' 100 G�+���' &�' �
��(�) 

�& G�����1 3�%�0 �& X
*�)  �! �"�# �� -M�
& .*>�� 

:�0#��' b *� \^�� 
� �/
& ����(�� W
*>0* &*& )�#�d 4(. 

W
*>0* �& �*�?� &����' ���&�' �
��(�) -�0�;� o=�� 

W
*>0* `qd .s#���� X��� ���+ �� .&�) L
*���	� 
� 
J�*# 

i�^��* ��?��� L�� \��P .s#���� # :�0#��' -}�� W
*>0* 

�& .*>�� .s#���� -���+ |!�) �*�?� :�0#��' }�� *� �� 

W
*>0* �� ��& )Yousefpoor & Yadavi, 2014(. V
��� 

�2�#,O �& 3�l >�� .�2� �&*& \�* 
' W�� L
�� �
&�?� 

:�0#��' }�� "* ���� W	' ���&�' .s#���� # �#� :4�e 

��) \�* )Shafea et al., 2011.(  

  

3. 7. ��6�7"����   

V
��� 

>H� w��
�*# �'�e "* �	j� .&���*& ���� W	' 

 �! �"�# # &�' �& hJ� M
 �4�& �� ��]�	�#��' &�� 

)�#�d 3(. 
�
�?� L�/���� ���� W	'  �! �"�# # &�' 

.�2� &*& 
' W�� L
�� ��]�	�#��' "* ��(�� M�
& # 100 

G�+���' &�' �
��(�) �&�j� 04/1 �4�& :4�e �
&�+ 

)�#�d 4.( V
��� �2�#,O .�2� &*& 
' �� W
*>0* &����' &�' 

�
��(�) �*��@� ��]�	�#��' }�� ��#� #� 
� W
*>0* *� 


�)*& # W�� L
�� �*�?� ��]�	�#��' "* ��(�� R�;� 50 

G�+���' .s#���� �& ���<� 
�\�& ��1 )Parsa et al., 

2017(. ����]�	�#��' :��) L�#��'��� # :�0���*>+ -�� 

���1 .*���'* ��� ���a \�#& �� ."# �6�<6�� �' �& 

\�rO#��' �	��� 
' ����2P ���rO#��' *� �& :��?� W	� 

���*���'* \�0�@� �� �		'. ����]�	�#��' �#r= �� W?� 

���(�!�� # `qd ��� �� �	�*�� 
� 3��4 ��?��� .,��'* 

�
��<
 *� ��j0��P �		' # �
 "* $
�9 .���2�#�0 :�0#��' 


���/�*�� -��) 
� 3��4 ��?�����P "* :�<2� .,��'* �
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