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�$�� ���K %�X�	��1

L��4. �S: �� I���. L=� 83QQ�X U�Q4: 
�-G �� C=���� /����� �-: Z��[B l���B �� �

CB 3>�1 .QA 
1 \�JB /��Sahhar, )&eeg ( �� C�"�$ U�Q4: 9:�	� 3K�� �=�;$� 
1

!��� 
� C=����-�. ,��-: 8��>� 3:��� ?$�=�� 2�1 � w�> M=�Y �� �� ��� � �"#$ .
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<	�. ;�: C6����Ghosh   \�	 �� /����-� �&eeu. 
Q�B� �� W 0��� ��� 
	 ���

� !��� � �"#$ =k /�B��� �� ?d�] �� � %��: 8��� �� C�"�$ U�Q4: 8��� �� L�*�I


�=���citrate 3> ��T:�  .B 8��IB�: %����� �=�;$� 0M�S@. L=� F=��: �1 M1��Bj L=�.��

3> �oA� 9:�	� �=�;$� ?XG ��-�..  L=� �� L�QR-�
Q�B� 
� ?	� 83> �oA� 

 �=�;$� 'G�B U�Q4: 8��� �1 Z��[B %�X�I#: �� !��� � �"#$ 0��� %����� O�PB

� 
7�>3> �oA� 9:�	� ;�: � 2�1  )Ghosh  0/����-� �&eeu .( 
� ?	� ��v /�=�>

I���. %�� �1 
�>�V� ��� 9:�	� /�;�B �1 �XQ. %��� %����-�. L=�XB �j?	� 8��I: ��  

)Sahhar  0/����-� �&egg 0Ruminska 0&ehx.( 

y��;� �1 �Q1 �N=� %�	 �� Marotti \�	 �� /����-� � &eex
:�-: 9:�	�   %��

 `��7 �d: �� �� %��6�1 ��� !��� � �"#$ 0��� %����� �1 C�"�$ U�Q4: 83> ��-�.

CB ���� Ca��+3 � C=�=����13 3Q>�1 . 8��� �1 8�oAMentha piperita L. ��� 
	 


:�� �=�	 9:�	� �1 8��IB�:  ��d: U�Q4: 9QG %��M.spicata )Alkire0 &eef( 0

M.arvensis) Singh0 &ehe (Bj?	� 8��1 ��. 

 %�X�I#: �� !��� � �"#$ 0��� %����� ����� C	��1 ����� L=� ��T:� �� O3�

 /�� 0�. /�� ��d: 3>� lB��A �1 Z��[B7 8��� 9:�	� /�;�B ;�: � 2�1 ��	 056

 ��� ?I#: L=��X1 �� 8��IB�: lB��A � 9:�	� /�;�B L�1 z�I.�� L�$�= � C�"�$ U�Q4:

CB 3>�1. 

 

 مواد و روشها

 \�	 8�B����7 ��&ugg0/��#�� /��	� ��� ��B� � r.��B ��S�S@. ;��B �[1 ��  
4�+

 \�Y 
1 CQ�B�h/�f  {�A �i/&i 3> 8��BE ��B . %�X���=� %���� 
S�QB L=�

��1 ?	� �=� C�7�Q>: 

C=��$��qG \�Y :ix � 
G�� &eC�3:��1 /�;�B          
S�+�  :f��C��B  ���* \�	 �� 
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C=��$��qG {�A :uf� 
G�� &e 
S�+�              �B� <	��B  : �x���N��:�	 
G��  

�=�� ��	 �� U�".��: &xh m�7 U�:                            ��B :Si-C-L  

C�"�$ U�Q4: C=���� 8��� lB�> 8��"�	� ���B C6=�B�E ���B )Mentha piperita L.( 

��� %����� � )8��� l�> 
1(0 �"#$ ��� )l�> 
1��"#$ ���	 (  !��� �) l�> 
1

!��� 3�#��( ��1. lB�> ��	 
	 �� ��� ��� �0 &�� � ��� 0����� �� ������� 

��	 �� �� ��3� �� !��� � �"#$ %����� &�� � �������� �� �������   '*�+ ��

&�3> 
�$�� �d: �� %��� ��-�.  )\�3G 8��-> &.( 

> ��7 %�X.�� %��BE n�Y �d: ���B L�B� ��83� � ����� O3� 
1 
G�. �1 0

3> 8���� L�B� %�� �1 � p	� �.��}B�� <	�. Z��[B %��� %�X�I#: 
#=�SB . L=� ��

�� � !��� ��� �� ��	 �� C�K� ��� �� n�Y  � �"#$ ��� �� ��	 �� CA�$ ���

~oB�� %�X���1 
=�� n�Y �1 ��� ��� �� ��	 
	 CA�$ CA�$ ��� ���1 � C$��P.  

 x ����. 3> 
�$�� �d: ��. CB �=� %�X���=� %���� �X.�� 3Q>�1: 

��� \�Y: �C�K� %�X"=�� L�1 
�K�$                       ��B  )C�K� %����� :(&��B  

 ��� {�A:x/&            ��B  �X���1 L�1 
�K�$       )CA�$ %�����: (i/&��B  

�X.�� L�1 
�K�$ :&� ��Xa ;�: ��� �� l7�� �� ��B  
�K�$ �1 Z=��� � ��-��:�	 

 M-A 
1 C=�����> �1&i3> 
�I4. 
-�+ l�> 
1 U�Q4: ?6� ?XG ��-��:�	  . �3�1� ��


-�+ ?6� �� lI+ !��� � �"#$ %����� �� ��  _=��.&i/�/&ugg  ��� ��� �xi ��� 

3> 
$�� 
.�1 �� %�� �� ?6� �� 9�.  %��� 0��� �� C:���1 M=�Y 
1 /����� %���1E

��?$�� ��T:� ?A�	 �� �3B 
1 ��1 . 

� 2�1 ��	 0567 /�� 0�. /�� %�� �1 %��� %����-�. ��� C	��1 ?XG 

 l��@. ?>V� �� 9� 3>�xi?$�� ���+ C1�=��� ���B ��� �1 C����� �� 9� ���  .

                                                 
1- Split plot 
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 <	��B ��Y 
1 /�B� L=� �� L�QR-�� '#��1 � �3G ��-�. �� �� 2�1 ������� 

:�	� l-A �. /�� 3K��9 cE �1 ���S. y�� 
1 %����3> ��T:� .  lK�� F=��: C	��1

?$�� ���K ���4B �� O��@:� � C1�#� L�N:��B �7�> !�	��1 �=�B�E �� . 
#=�SB

 n��	 �� L�:�� /�B�E !�	��1 ����-�. L�1i3K��  )P<0.05 ( �&3K��  )P<0.01 (

 %��BE 
B�:�1 <	�.Mstat c 3> 
I	�@B �.��}B�� 
��	� 
1. 

 
 تايجن

\�3G �� 
R:�Qa 8��-> � l�> � 8��-> �  ��� 
	 �� C.��"�B %�X�I#: ?	� ��X6B

?>�� �1 �� 2�1 ��34. %�� �1 �� C:���:�� ����� !��� � �"#$ 0��� . ��/��B 

��-�. 
1 2�1 ��34. L=��-� Z��[B %����-�.¹ Kg ha&��/&��/&�� �� N/P/K  

)u�& ( ��-�. 
1 /E L=��6�1 �¹ Kg ha ���/ ���/��� �� N/P/K) &f/hgh ( M�4.

?>��. CB 
� 3> lK�� CT=��: 8��IB�: ��� 
	 l1�S�B ����� C	��1 ���B ��  
1 /��.

\�3G 8��-> � ��-: ��Q�	�. ��-�.¹ Kg ha���/&��/������ L=��6�1  )cm² eei/e ( �

��-�.¹ Kg ha&��/&��/�) cm² xx�/h ( ��N/P/K=��-�  ��� L ?XG �� �� �=�;$�

1 2�1 ��	 
?>�� \�I:� )l�> 8��-> �.( 

8���#� 
QB�� L�QR-� $o�7� �� %�X�%CQ4B  ���  8��IB�: ��� 
	 �Q�:��B ��� c�.��1

CB 2�1 �. /�� �1 3>�1  L=� �� 
�
Q�B�CB  \�3G 
1 /��.8��-> ) & (��-: 8��>� .

 ��-�. �� 2�1 �. /�� L=��6�1¹ Kg ha ���/���/���) g ggi/xe ( 
1 /E L=��-� �

 ��-�.¹ Kg ha&��/&��/���  N/P/K ) g�ih/�g (3> lK�� )l�> 8��-> �.( 

� �"#$ 0��� ��� 
	 �Q�:��B 
1 z�1�B F=��: \�3G �� 567 /�� �1 !��� 

 8��->� ?	� 83> 
�>�V� �=�-: 
1. Bj 
1 2�1 567 /�� �=�;$� �� ��-�. L=�.��

 ��-�.¹ Kg ha ���/���/��� )g gug/ &� ( 
1 /E L=��-� �Kg ha &��/ &��/� 

                                                 
1- Steam distillation 
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)g i�u/ f ( ��N/P/K���� M�4.  )l�>8��->  �.( 

 L=� �� 
� 3> lK�� CT=��: 2�1 ��	 �1 8��IB�: ��� 
	 l1�S�B ����� C	��1 ��

CB ��	�� \�3G 
1 /��. 8��-> � ��-: ��Q�	�.  ��-�.¹ Kg ha ���/&��/��� L=��6�1 

 ���)² cm e/ee (�. � ��-¹ Kg ha &��/ &��/� ��N/P/K ��� L=��-� )² cm xx/h ( ��

 ?>�� \�I:� 
1)l�> 8��-> �.( 

 
T��:0��� ��� 
	 ����� � �"#$  �� C4�	� Z�Y Z��[B %�X�I#: '*�+ �� !���

$o�7�X�%CQ4B  8��G 9:�	� 3�*�. �� �� ��� ?7�	 �� . �=�;$� ?XG ��-�. L=��I	�QB

 ��-�. 
1 9:�	� 3K��¹ Kg ha ���/&��/��� ��3SB 
1 x�h/����� M�4. 3K�� . 

 ��-�. 
1 M�4�B 9:�	� L=��-�¹ Kg ha &��/���/� �� N/P/K ��3SB 
1 �f�/� 3K�� 

CB 3>�1 )l�> 8��-> �.( 
 

در ) N/P/K( اثر تيمارهاي مختلف سه كود ازت، فسفر و پتاس -1 شماره جدول
 ك، تعداد، سطح برگ و ميزان اسانس قالب نسبتهاي مختلف بر وزن تر، وزن خش

 برگ گياه نعناع فلفلي

 N/P/K تيمار
 كيلوگرم در هكتار

 سطح برگ
سانتيمتر (

 )مربع
 تعداد برگ

وزن خشك 
 )گرم( برگ

 وزن تربرگ
 )گرم(

ميزان 
 اسانس برگ

 درصد (
 )وزن تر

344/344/4 66/7g 8/9;9ef 8/<d =8/=;f =;6/4f 
=44/344/4 3;/>def </836cd ;3/;cd 48/9;cd =7;/4ef 
344/=44/4 > f 68;de 8/;cd 8=/9=def =<=/4f 
=44/=44/4 =9/>cdf 8/<94b <8/;cd <=/9;bcd =;=/4f 
344/344/344 46/>ef 9=3f 98/7bc >7/=7ef 93</4cde 
=44/344/344 =>/>cd 8/89;bcd 3;/>abc <8/64bc 99;/4bcd 
344/=44/344 4</>ef 7/89;bcd >7/;cd 84/96def 943/4def 
=44/=44/344 9</>cd 7/836cd ;=/7bc >>/66ab 93;/4cde 
344/344/=44 6=/>c 9/9;7ef 8</7bc ;3/93def 967/4bc 
=44/344/=44 >>/>a 7/8<6bc >6/>ab 4=/68ab 647/4a 
344/=44/=44 9;/>cd 9/8>8bc 7/77bc >3/98cde 9;=/4ab 
=44/=44/=44 ;6/>b 3/7;7a ;9/34a ;;/6>a 998/4bcd 

*CQ4B Oo�7� 83Q�3:�6: O���   n��	 �� ���%1 P ≤ � P ≤ %5 CB  3>�1. 
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  بر تعداد N/P/Kتلف سه كود  اثر تيمارهاي مخ-3شكل شماره 
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2/2/0 1/2/0 2/1/0 1/1/0 
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 M. piperita گياه  بر سطح برگN/P/Kاثر تيمارهاي مختلف سه كود  -4شكل شماره 
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 بر N/P/K اثر تيمارهاي مختلف سه كود -5 شكل شماره
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 بحث

 !��� � �"#$ 0��� ��� 
	 l1�S�B ����� ����� L=� �� lK�� F=��: �1 M1��B 

 %�X�I#: '*�+ ��Kgha¯¹���/���/��� 2�1 ��34. L=��6�1 
�Q=� �1 8�oA  
1 �� 

��1 �����7�1 ;�: %��6�1 2�1 ��	 �� ��� `�P�7� ��7 .�N=� %�	 �� 
�:�Qa 

\�3G ��  8��-> � CB 83��6B � �. /�� L=�.t�1 ��>  ��-�. 
1 2�1 567

Kgha¯¹���/���/��� �� N/P/K/���� M�4. . 

CB U�-TB ��  ��� ��� ��� ��IX1 l=t� /��. �� �1 !��� � �"#$ ��� �� ��Q� ��

��� ?I#: �=� ����B 
1 2�1 3>�: 

� .��� ��d: C=�X*��*�B����B ���7�	 �� ��� ?��>� � 
Q�BE %��3�	� 0�XQ�

CB �� 5�����: %��3�	� B lB��A 
�-G �� /��.j� �. /�� �1 ��  c�#@B 2�1 567

���. 

�  ?=�X: �� � l�$���� ���7�	 �� ?��> M=�Y �� ;�Q	��$ 83=3� �� ��� �S:

�1�� 3�*�.CB ;�: �� 3>� � ��	 � ?7�	 ?XG ��t %�X.��3�� B lB��A �� /��.j �1 ��

?#:�� 3>�. 

� B � %;-	� \�4$ �PQA 5= /��QA 
1 !��� �S:j ?*�7� ;�: � cE cVG �� ��

 2�;1 
1 5a�� %�X*��*�B l=3I. � C*��	 p�#S. �� /E) 
Q�BE %��3�	� l=3I. ��d:

.��� 
1������ C�� 
1 ����� � �XQ�(CB ;�: ��  �1 �PQA L=���� 
1 /��.
"*jB   %�� 3>�

��� ?I#: . !��� C��B�Q=� �N�*� �S: �N=� %�	 ��)\�4$ ����Q�� 83QQ� (�  ?*�7� ;�:

 ?>�N:� 83=� �: 3=�I: ;�: �� ;�Q	��$ �1 /E) 08��� p����1�&ugh0C.���B � &ugi.( 

�/;�#�� cVG �=�;$� 'G�B 3>� <�@B �� ��� ��� �=�;$�  ��� /3> ���E � 

 5�Q1�� )9"Q. �=�;$� (CB �"#$ \�4$ cVG ��=��� 
1 �TQB �B� L=� 
� 83> ��> .


6=� p�#�	 
4	�. 'I	 m�7 �� ��� %t�1 �=��SB ��G� L�QR-�  ?�$�� � 83> ��

 �N=� �K�QA �1 �� /E \��I.)�"#$ 
�-G �� (CB �=�;$� 3�� . !��� ��G� �N=� %�	 ��
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 'I	 ��� ��Q� ��CB ��� ��� 8���1 �=�;$� ��> ) 0C.���B&ugi.( 

���3�� %�X:�= 
� ?	� L=� �� !��� �1 
.�"#$ %����� zo�7� ?=;B k �� /

 %�X:�= '�.�. L=31 � 83> 
*��IB ��� �� ��G�B p�	��� %�X:�= �1 
6=� ��	

CB m�7 \��@B ���� /k��3��  ���� �1 � 3:�>pH  
6=� <	�. �"#$ cVG m�7

B l�X#.C ��> ) 0C.���B&ugi.( 

z�1�B F=��: C	��1 ��� ����� �� L�QR-�
1 CB /�6: 2�1 9:�	� ��3SB   3��

��� ��� 
	 l1�S�B ����� 
� ,� �"#$  ?I#: �� !������/&��/��� �� ������� 

3> 9:�	� L=��6�1 3�*�. 
1 �TQB �����. 

QA L=� %3��� �S: 0��� ��� ��� 
^Q�B� �� 83> C	��1 F=��: �=�;$� �� �� �P

CB ���>E 2�1 9:�	� /�;�B ���	. CB 
��� L=� �� : 
1 /��.� 
	 �1 83> �oA� F=�

 
:��M.arvensis )Singh � Chatterjee0 &ehe0 Saxena�  Singh0 &eef( 0

M.piperita) Singh � Chatterjee0 &ehe ( �M.spicata )Clark � Menary0 &eh� 0

Verma � Fernander 0&ehu0 Yadav 0/����-� � &ehi0 Gerder � VanGerde � 

Bahardwaj   �Kausal0 &ehe 0Piccaglia 0/����-� � &eeu ( F=��: �1 
� ��-: 8��>�

���� C:��[-� ��� ����� . 

 

 بررسي ارتباط بين رشد برگ و ميزان اسانس

z�I.�� ��G� /��B ?	� CA��B 9:�	� ?�"��� ?�-� � 2�1 3>� 
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Effect of different rates of N/P/K fertilizer on leaf freash 

weight, dry weight, leaf area and oil content 
 in Mentha piperita L. 

 
M. Niakan1, R. A. Khavarynejad2 and M. B. Rezaee3 

 
Abstract 
The effects of three levels of nitrogen fertilizer(urea)(o,100,200 Kg ha¹) with 
two levels phosphorus (super phosphate)(0,100 Kg ha¹) and two levels of 
potassium (0,100 Kg ha¹) fertilizer in different rate of N/P/K on fresh 
weight, dry weight,number,aera and oil contetnt of leaf in Mentha piperita 
L.in field. According to the results rate of 200/200/200 Kg ha¹ of N/P/K 
increased fresh weight, dry weight and number of leaf while rate of 
200/100/200 Kg ha¹ of N/P/K increased leaf aera and oil content.Resuls also 
a positive correlation was shown between leaf aera and oil content. 

 
Key words: Mentha piperita L., Fertilizer, Growth leaf, Leaf oil. 
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