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Abstract 
In order to investigate the effect of nitrogen, phosphorus, and potassium elements on fatty acid profiles, oil percentage, grain yield, and flax 

seed oil, Lirina cultivar, a factorial experiment has been conducted during 2019, based on a randomized complete block design with three 

replications in Hashtgerd research farm, Alborz Province.  It has employed a factorial arrangement in a randomized complete block design 
with three replications with the factors involving three levels of nitrogen fertilizers (N1=30, N2=60, and N3=90 Kgha-1, three levels of 

phosphorus fertilizers (P1=40, P2=80, and P3=120 Kg.ha-1), and three levels of potassium fertilizers (K1=40, K2=80, and K3=120 Kg.ha-1). 

Result show that the highest amount of linolenic acid (43.99%), linoleic acid (17.68%), and palmitic acid (6.02%) have occurred in 30 kg. ha-

1 nitrogen and 40 kg.ha-1 phosphorus. The highest amount of oleic acid (27.49%) and stearic acid (5.25%) belong to 30 kg.ha-1 phosphorus. 

Based on the results, the highest amount of grain yield (2384 kg.ha-1) and oil yield (939 kg.ha-1) are recorded in 90 and 120 kg.ha-1 nitrogen 

and phosphorus, respectively. Therefore, according to the results, different levels of fertilizer on percentage of oil has had no significant 
effect.  
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���  / (�( ��1� )�	$���� ��.��G 8

l,�m� �
(�=� ���� (�/8����  l,�m� �
(�=� %�2�  ( 'Q
�<

8��C�� � � ��  � U��C�	�C ���� � U�	C�	�C���� �� ?�� "�����

�	]� ���_< U��-C�� ����  �( ( [F����G) 2(. ��. �  %�

T��  )�D���� �� U�	C�	�C ������ ( )
�<90/42  � �� (

 )�D���� �� U��C�	�C ����59/16  �� U��-C�� ���� � �� (

 )�D����65/5  Y�@� �� / �� (40  8�������� L�.�,�/

 �
�� � [B��  ��+&  ( 'Q
�<�
(�=� �I�� %(�/ (��  �( 

���G) 3"/ .( �� ( )
�<  )�D���� �� U�	C�	�C ����23/42 

 )�D���� �� U��C�	�C ���� � �� (61/16  ���� � �� (

 )�D���� �� U��-C��27/5  Y�@� �� / �� (120  L�.�,�/

�  ��+&  ( 'Q
�< 8���� ���� ��3 [�(  ���G)3(.  

  
 #�:B1. ��C�- ��� 5�=-D( 
 ��-�(	( &,B& 7�" E�F� �"4GH- 

9�I i-� (cm)  [���9�I ��&[
 ��+C��+
 (ds.m-1) ���
�� (pH) C3 �(��� (%) ������� (mg/kg) ���� (mg/kg) ����"� (mg/kg) 

0-30 ���C 5/1 4/7 3/0 3/6 7 240 
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 (2018) Taddese & Tenaye  q �?./ ��(�/(��]<  

���Q/ .  (������Q/  ( ��( (��]< � � r���  ( ,-�+ (�

 ��( ���/�?�� ��
 Y�@� T���?�� �����
 T �[��


�C�X (  / )*�  �� ( ���/ ��( �� ������� (�� �/ ��?��

��	� �D��B-& (�( ��1�.  (�G� )
� ��,-�+ )*�  (�

 Y�@� �� L�I/(� �(�������) T�� 
�<�?�� )
 ��1� �  T

(�(�D
( �1&�`�  ( . Sepahvand et al. )2019( . q �?

��(�/ /Y�@� ��   �
��-�F (�/��������  �(�� ��?��

) U1I2
[� �(�<( ,-� �+ ��( (�� ���/   �;

�	]�  % �(�?��
 T[��
 . (�+,-� T
�?��) n�h�� )
� /

 [>< ���/ ��(���_<  �(������� �
��-�F (�/��  (� r

���_<  �� ������� [Bs��?��
 �2� � ���Q/ (��]< T��(   (

[�� �(�� ���/ . )
�T&�`� �. ��"& )�	$ g�� ��(�/  �

 /�?��
,-� T+ )*�  (� ���/k=� F��� �?�� 2�
 T

,-�+��( (� ���. )
� (���C�X ( �� /�� / [!,* T	

)*�   ������� %Z�� :�d� �������  �9 (�� �	]�)   �(

((�B� .��( ��&��. �
�� ( ��  (  }��,. ,-G 2� �	*� 

/ [�� ��F q �?. ?�� ��) (�/ :�d�% 50 �100  �

150 /�L�.�, ������� 	]� 8���<  ��+&  (�  �(%   (

���>�%  ��&�1� )*� �1�� C��  Y�@�200 /�L�.�, 

�������   ��+&  (T�� �<
)  �  )*�  �� ( T&�/

� � �� .(�( ��@�I� (�I(�G �	� ���� � Y�@������� 

�?�� �� ���( )*�  �� ( ��
T  (�+,-� (�/ Y�@�

�?�� )*� 
T 
[�� Z�� � �<
)  Y�@� 2� �3  ��=�150 

/�L�.�, ������� � ��3 [�( )Rastgoo et al., 2016(.  

�  / [�� ��F q �?. �,/ �;  ��=� T
�?�� ��

������� ��	*�  ��&��. �F  k�>�  ( T�� 	��2  %�&

������� �	��<���   �(T�� �<  )��<��� '�+1< )
����	� � ��F

� ���
 T
�?�� %?�	���� (��� �g<  (  %��� a���(  ( (���

���� ?�	� �� T&�/ #�$ %�&  (��� r���  ( ����


 %?�	����T�� �< � ���
 ��@�I� )��<��� '�+1< � %

[��
 �&��I T&�/ )��/ [
��& '������ )Nayak et al., 

2020� ?�� �h�X T&�`�  ( .( �� �!�  �<Z�� :�d� / �� 

� (�+,-� %�?G� T
�?�� i
�; 2� ������� T
�?�� \G�

�	]�  T
�?�� n�h�� )
� � ��F ���/  ( ��( (�+,-�  �(

[�� �F�( ��  ( �  ��( )*�  (�+,-�.  

  
 #�:B2DJ� .�- �&�K>�- F,�� L	$ %���� $ ���( 1<�� ��$�  M��,(*+� ,-��!" �� �N$ ./0"� >3�O�,( 6�� � ,��5  

(�+,-�  

 ��(  

 (�+,-�  

)*�   

�� (  

)*�   

����   

j �����U  

����   

�-C��U�  

����   

�C��U�  

����   

CU��C�	�  

����   

CU�	C�	�  

 G (  

(�23%  
c< A��	�8����  

n.s11/383  n.s05/467  n.s02/0  n.s16/0  n.s002/0  **04/1  n.s42/0  n.s51/0 2  ��+< 

**31/11879052 **13/186006  n.s31/0  **62/3  **35/8  **08/22  **61/18  **38/14  2 ������� 

**39/778550 **09/118791  n.s01/0  n.s31/0  **35/1  n.s45/0  *02/1  **55/3  2 ���� 

**61/115344  *18/1876  n.s24/0  n.s31/0  n.s21/0  n.s33/0  n.s16/0  n.s4/0  2 ����"� 

**22/46214  **22/8315  n.s43/0  n.s21/0  n.s39/0  n.s32/0  n.s66/0  **76/3  4 ������× ���� 

n.s54/3784  n.s24/554  n.s15/0  n.s12/0  n.s19/0  n.s33/0  n.s33/0  n.s04/0  4 �������× "����� 

**22/35264  **14/6319  n.s31/0  n.s05/0  n.s11/0  n.s11/0  n.s21/0  n.s08/1  4 ����"�× ���� 

n.s04/1218  n.s45/106  n.s22/0  n.s19/0  n.s16/0  n.s17/0  n.s11/0  n.s31/0  8 �������× ����× "����� 

8324  1384  02/0  12/0  85/0  19/0  27/0  62/0  52 �dI  

4/5  59/5  12/1  61/6  38/8  67/1  11/3  85/1  -- �h\
 c<8���� (�� () 

*3 **  �ns: �� Q(�,� 1R"��&� �� ST'  #�	U&5  �1 ���< � :,( 1R"� �&�.  

N 3P  �K �� Q(�,� >3�O�,( '�� � ,��5V( "� :
��.  
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 #�:B3�!" .��- ";(X>�( F,�� 	$ %���� $ ���( 1<�� ��$�  M��,(*+� ,-��!" �� �N$ ./0"� >3�O�,( 6�� � ,��5 

(�+,-�  

 ��( 

(�+,-�  

 )*�  

 �� (  

)*�  

���� 

j ����U�  

����  

 �-C��U� 

����   

�C��U� 

����  

 CU��C�	� 

����   

CU�	C�	�  
<�& �-�  

c 83/979 c 32/384 a 31/39  a 32/5  a 02/6  a 51/27  a 69/17  a 12/43  30 /) ������� (�/ L�.�,�N1(  

b 84/1791 b 12/707  a 54/39  b 81/4  b 67/5  b 49/26  b 81/16  a 72/42  60 ������� (�/ L�.�,�/ )N2(  

a 64/2290 a 28/904  a 52/39  c 482/4  c 22/4  c 68/25  c 01/16  b 71/41  90 ������� (�/ L�.�,�/ )N3(  

c 78/1511 c 18/579  a 31/39  a 01/5  a 71/5  a 61/26  a 01/17  a 93/42  40 ���� (�/ L�.�,�/ )P1(  

b 64/1696 b 85/668  a 42/39  ab 91/4  a 74/6  a 58/26  a 99/16  b 31/42  80 ���� (�/ L�.�,�/ )P2(  

a 97/1850 a 62/729  a 44/39  b 81/4  a 32/6  a 41/26  b 59/16  b 19/42  120 ���� (�/ L�.�,�/ )P3(  

b 53/1611 b 89/634  a 47/39  a 03/5  a 63/5  a 54/26  a 81/16  a 61/42  40 "����� (�/ L�.�,�/ )K1(  

a 44/1731 a 44/678  a 48/39  ab 92/4  a 55/5  a 33/26  a 92/16  a 43/42  80 "����� (�/ L�.�,�/ )K2(  

a 69/1716 a 51/682  a 52/39  b 81/4  a 47/5  a 62/26  a 81/16  a 63/42 120 "����� (�/ L�.�,�/ )K3(  

" �N' ,� ��;(X>�( �-�� &�&� �$�  3:1�� E,�" Y�,U6�'&,�  �N"4GLSD  :��� Z1� #�	U& ST' ���1R" �&�� .:>�&:> 

N 3P  �K �� Q(�,� >3�O�,( '�� � ,��5V( "� :
��.  

  

3 .2 .��
� �"��() � *+�� �,��  

/ (�( ��1� S
���  )��  ��+&  ( )*�  (�+,-� ��>C 2�

�
(�=�  l,�m� � a��� � ���� �������� %�&(�/

"&�� T	/ ������� ×�	]� 8���< ����  od�  ( % �(

 ��-�X�1 [F�( (�G� �� (�  ��� [>< )*�  �� (

���_< �
(�=�   ��0 a��� � ���� �������� %�&(�/ l,�m�

[��D� ���G) 2( � S
��� �� r��� )
� /Yaping et al. 

)2020(  [=��d�[F�( S
��� ."&�� T	/  ������� × ����

 / (�( ��1�T�� �<  ��=� � )*�  (�+,-� )
19/939 

  ��+&  ( L�.�,�/� \�<�<  Y�@� ��90   ( L�.�,�/

 ��������  ��+&120  ��F '��X ����  ��+&  ( L�.�,�/

[�� �/f � L2Z  )�� /�
(�=�  %(�/80 � 120  L�.�,�/

 8���< ����  ��+&  (�	]�  �(�G� %[F��� (  ���G)

4 .( / [�� �C�X  ( )
�"/ �< )*�  (�+,-� )


� \�<�<  Y�@� ��30  � ��+&  ( ������� L�.�,�/40 

  ��+&  ( ���� L�.�,�/� [�(  %��� '��X S
��� .��3

 �������� %�&(�/ Y�@� �� / (�( ��1� )*�  (�+,-�

)
� � G�< �� (�-� ���� T
�?�� )*�  (�+,-� ����  /

  ( ��( (�+,-� #�h '��X 2�  ��+&  ( )*�  (�+,-�

 ��( )*�  �� (  (  ��+&� [�( �� �
3�  �� \��	��

[��� ��B
�=< � ��( (�+,-� T
�?��  )*�  �� ( �(��

v-/ �!� 2� )*�  (�+,-��� ���� T
�?�� � �	/.  )
����	�

��  a��� � ���� �������� %�&(�/ Y�@� (�-� ���� ���<

 $�.����_<�F��� )*�  �� ( �� % ����  ���	$ �C�

 �F�� od� �X��  ( )*�  '/  ��=� � ������( Y�&

�� % ��h #�,d� �
(�=�  ( �&(�/ )
� (�� �/ �F�� 

���G) %�& 3  �4.( ��23  (
 TZhang et al. )2020( � �

�.`
� %�& .� �����/  �F !X^�/ (�� �/ 150 �/ L�.�,

&  (+� (�/  �����=�  ( ����
 �� p�90 �/ (�p/ L�.�,

�� ( ����� &+ t��� � ���	]� T
�?��  �(  (��]<  (���Q/ 

p��( (��]< �A������  (     (� ���Q/ 1I �2�U ��( �& %

 .�F ���/"& )�	$ ) ������� %Z�� Y�@�150  ( L�.�,�/

 )
� � �F�( ��( )��<��� T
�?�� �� �-�=��� d��  ( ��+&

 n�h��[�� �(�( T&�/ �  ���/ ��( )*�  �� (  

Leilah et al. )2018( �� �� ��  ��� � �?r� (�� �/

 �� ���� � ������� %�&(�/ �=��,<�.`
� %�&  � ���/
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 �
��X %�& �-�< / ��(�/ q �?. ���/ ��( (�+,-�

 �������T�� �< )
���_< �.`
� �� �   ���. �1
�  %�&

< � u�� od� ����. n��< �)�	�F�( (���.  ( ��( (��]�  ���

T
�?�� i
�; 2� ���� %Z�� :�d� (�� �/   �?& �2� �(�(

�	]� T
�?�� \G�� ���(  ���/ )*�  � ��( (�+,-�  �(

 L��) �&�F  �-�< �� �
�=�  ( ?�� �  ��( )*�  � ��F

(%(�/ %�& �-�< (�� �/  (��X6   ( .(�( T
�?�� �� (

 %�D
( T&�`����_< (�/  %�&���� �� ����� �
��-�F

�	]� ���/ ��( (�+,-� � #�$  �F q �?.  �()Akram 

Othman et al., 2014 ��F q �?. ?�� "����� ( ��  ( .(

) �@	� )
� )�
�� :�d� (�� �/ /20   ��+&  ( L�.�,�/

8� ��&���/ ?�	� T
�?�� i
�; 2� �("����� 8��C��  %�&

( (�+,-� T
�?�� \G�� %?�	���� � ��F ���/ ��

[�� �(�( T
�?�� ?�� �  ���. )
� )*�  (�+,-�� 

�C�X (  (�� �/ /60  "����� 8��C�� (�/ L�.�,�/

�,�  �  ���. ��( )*�  �� ( �)*�  (�+,-� T
�?�� "0 

� )
����	� .(�( T&�/ �� �!�   ( ��( )*�  �� ( �� 

 ���/T�� �<  [><���_< �� T
�?�� �+���� '���� ��
��  ���

 [>< ���. )*�  (�+,-����_< T
�?�� '����  ��	&(

� %�&(�/ � [�� ���
 T
�?�� ��( (�+,-�  ��F �(�� �/

�����< T&�`�  (  �� ������_<  ��( (�+,-� %�?G� �� [Bs�

 (�+,-�  r���  ( � ��( (�+,-� �U1I �(�� ��?�� ����/

.�	&( T
�?�� �  ���. )*�   

 
?r<e��
 �� � / (�( ��1�
(�=� ���  (�/ l,�m�

'Q
�< 8�������� �� ���  "����� 8��C����� � "&�� T	/ 

 'Q
�< 8���� ���� � � �� (�/ l,�m� �
(�=� (�+,-� ��

 ���/ ��(�	]�   �( ���G) (��2 .(a�����  S
���

� [�( ���3  Y�@�90 �  ��+&  ( � �� L�.�,�/  ���-&

�
(�=� �� ���� (�/ l,�m�) 'Q
�< 8��40� 80  �120 

 %�<Z��  ��+&  ( ��( (�+,-� 2� ( ��+&  ( L�.�,�/

 �-�< �
�� � [B�� [��  �( �I �� �&  ���G)4( .

T�� �< Y�@� ���  (  ��+&  ( ��( (�+,-� )
90 

 �  ��+&  ( � �� L�.�,�/120  8���� ���� L�.�,�/

 )�D���� ��  ��+&  ( 'Q
�<28/2384  ( L�.�,�/   ��+&

�
(�. ��&�1�  ���G)4(. "/ �<  ��+&  ( ��( (�+,-� )


 Y�@� ���  (30  �  ��+&  ( � �� L�.�,�/40  L�.�,�/

 )�D���� ��  ��+&  ( 'Q
�< 8���� ����08/734  L�.�,�/

 ��&�1�  ��+&  (�F  ���G)4( .  

  

 #�:B4�!" .��- ";(X>�(  %&,*&V�,� H1$ >�O�,(×  ,� ,��5

F,��  %���	$� $ ���( 1<�� ��$�  M��,(*+�  ]NT'

���N$ ./0"� >3�O�,( 6�� � ,��5 

��( (�+,-� 

(Kg.ha-1) 

���� CU�	C�	� 

 (%) 

)*�  (�+,-� 

(Kg.ha-1) 

<�& �-� 

(Kg.ha-1) 

i 04/734 a 99/43  h48/268  N1P1 

i 72/982 b 45/42  g61/386  N1P2 

 g60/1213  b 86/42  f80/479  N1P3 

 g98/1610  b 29/42  e71/637 N2P1 

 e31/1809 b 02/43  d70/713 N2P2 

 d08/1955 b 74/42 c 98/769 N2P3 

c 40/2190 b 43/42 b 14/867 N3P1 

b 70/2297 c 52/41 a 27/906 N3P2 

a 12/2384 c 09/41 a 19/939 N3P3 

" �N' ,� ��;(X>�( �-�� &�&� �$�  3:1�� E,�" Y�,U6�'&,� 

 �N"4GLSD  :��� Z1� #�	U& ST' ���1R" �&�� .:>�&:> 

N 3P  �K �� Q(�,� > ]NT' ,X>��>�O�,( )30 360  �90) ,��5 3(40 380 

 �120'�� � (V( )40 380  �120" (� :
��. 

  

� �,/ �;�  T
�?�� '�C( � ������� (�� �/ T
�?��

� #bG T
�?�� \G�� ��		/?�	���� ?B� od�  ��=���

(��� ��� �& � %?�	���� U
�>< %�&  � �F  ��		/

"��
�� �&�� �B��G "��
�� � �
�g��� % � (�F  r���  (

 �
�g��� "��
�� U
�>< T
�?�� \B� '���� )
� ��-r�

I�F ��C�< T
�?�� � �B��G "��
�� �   ( �B��G %�&

 ������� %Z�� od��� (�F )Aman et al., 2019(. 
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��� (�/ Y�@� T
�?��� ?�� ��  8 �0 T
�?�� d���

'. (��]< ����. �1
�2 �&   b� ��C�< �T�� �<  \G��

�� ��( (�+,-� T
�?�� (�F )(Heshmati et al., 2016 .

"& )�	$ ��  �
�b* % ��h ���	� 2� ���� / [�. ���<

 ����.  ( �
��-�F %���� ��=��� � ���If t��� / [��

 � ��@>� �.���  � �F   ( A
��< �&�,. T
�?��

�� (�F '�C( )�-& � ����_<  ���. ��( (�+,-� �� �-�=���

 ���/  ��=� � �3 (�G� � ( �( ���/%���  �(��Z��

 % ��h ���( (�+,-��� ) �F��Duan et al., 2020.(  

�  q �?.Dong et al. )2020( � (�� �/���? ��<� ��F 

F (�/�-���
 ������� �?�� � �r	�
�?G� T% ,-�+ � (�

,-�+�&(�% ����C�U
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