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  چكيده

  

 �� ������ �	 
��� ����� � ������ ��� �����	��� ����� ������!� �� "#� ����
 ��$% &�'("� ���� )*� �	�� +%�� 	��� ��� ��	 �� +� . +� ,��- ������ /!% 0�1���

"� ��������� .�2(3 �� +(�� +� +� 0�1��� ���2� ���"� ��4#� ��(��5 0��6  ��!�� 7�(��
	��	 �	�8�*� 	��� +��5 9�( +� �	��� ":��� ;���� +� <�(��5 �=� .+(�>?� @��A5  �� ��

 +( ���� +� �=� "������ B���5�+ ���� 0�1��� :+��5  ;����5�D?E ;"F��G� ;H(��( ���
I(��  (�5 � H(���* ;�?�����* � J�K��E�� ;��=?K�� ;L�M��5 �	 �������K 0���� ,����

���� ���� NO* ��$P � ���#� +* �� "K	��� QJ��� +��5 R�S T��U : ;����VW ;WX  �YW 
"?�� 
�� � �	� �� Z=(NaClT���� +� "#���#�� )���� �� ; W/\ ;W/] ;Y^/_  �X_/^ 
"*	 ��	�� ��%� ��$86� "�`�6 ��:a(�	 �����a� ��#a(�	 �	 ��� �� b�=�� .��(�( H 	�	 ��a

 ;���� NO* @��!K� �� +�cd�����  Zad � �� ��� ;e�� NO* ;���� 9�8��� ;e�� 	��`�
 @��� +a�� 
�S � 	��`� ;+a�� � +U�* ;e���"����.  	��� 0�86 ��:(��� 0����'� H���(

BJ�d� +� 	�	 ��a( "*��� ��� "�`� ��� ���	�5�+��� 	��	 	�%� 0�1��� . ��� �	�5�+ ;��
��( �	 @��� ����a�� �?�����* � H(���* ;,����(�5 � ����=� L�M��5 I(�� � ����5�D?� ;H(

cd���(	�	 ��a( �� +a�� � "���� f��(� ���� ���.  

  

��0�1; �5 :كليدي يهاواژه��+��� ;����� ��� ;�a+a�� � "���� f��(� ".  

  

  مقدمه
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%  ��. (
&,$ /01 /&2� �1 3%�� % �4* ��5�� 67�� 8&!5

 "* "5&9 "#; 0 "<-1  ��5�� 67�� 0 =>' �	% ?@9

6A (� �107B 6&,$ �1 &; 1�-(Storey & Walker, 

1999) .��01 �DE �1 6&;&�F  1�E �#
 0 �-� G&;

�
�- 0�*0� H�� &* =9 �I#� . �
0� "J�<
 H��

��	A�B G1&���)7�B G&; (I	K�5�	(� �-&*  ��LM� % "'

 NO&P (@�!� 0 (<�	% N��� % (��'�� &	 Q	

(� 1�- .H�� (<�	% ��) G&; (� (���� "�#$ %  ��-&*

(� 1&J	 =	10�!� 6&;&�F 1�I�#� 0 �-� �1 "' ���' .

H�� ��&�E  �1 6&;&�F "* &�1 0 G��- 3RA 1��#' G&;

H�� �	&9 &* "�	&2� �1 6&,$ ?@9 F &;�1�<�  0 =9 ��

H��   �-� ����'10�!� N��� �	�<F�7* % (I	 G��-

 6&,$ �1 ���!� ��5�� 0 6&;&�F(� �-&* %&*�	1 % "' 3

=9 �1�* �>* "$�� 1���(Mirmohammady Maibody 

& Ghareyazie, 2002; Levitt, 1980) . S7$ �&�'��

"* T&�P 6&;&�F  (� G��- ��-&*3 G��U "*   "'

G��- &;�-� H;&' V�&* 7�
 W9�<� &� +' G  1&J	 0

(� &,
A �1 (I	K�5�	7�B X��� 1�-(Garcia-Sanchez, 
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et al., 2002; Storey & Walker, 1999) .&J
A %  "'

"
�F  "* �&�'�� G�&J� G&;   ��YI� G�
��Z ���O

(� 	��*& "* [�
��Z N#!� 67�� 3  G1&	% (\<�* 3G��-

 "* 1�1 &,
A ]	&Z ^�
 )Levy & Syvertsen, 2004(.  (I	

�� %"* N#!� "49�� G&;   /&.� �
��Z �&�'�� �1 G��-

"* T&�P 0 G�&J�  "	&Z G0� �* G��- "* /0&2� G&; 

  G��-(� �-&* ."	&Z ��* �1  �&���� a�<b� G&;

�0&�� "* N#!� 67�� �c
 % G�&I-A G&;  ��	1 G��-  

(� 1�- (Garcia-Sanchez et al., 2002; Storey & 

Walker, 1999). ��- H��G  d$��	��#�� 1&J� =

	6�&;G �9 0 ���	e) �O&�� 0 RA Re$ H;&� 3+(	 3

 6%�� /��	
�( 9 �1 �D<E 0�+<� &;G 7
A	#(  0

7<�9�<BG F� �&(� 1�-(Greenway & Munnes, 

1980) .�f �1��- �	@( F� "$�� �-� H;&� &* �&

(� 1�- .&;&�F N#!� ��* �1 &,�� "
 G��- "* =��
 6

"
�F  W	�- "* "I�* =9 �0&�<� gD�&' a�<b� G&;

1�1 (\<�* 7�
 (@�!� . d�) G��- "* D<�� 6&;&�F

&��' g&��#� (50 �
�1 (5�#4� G�;&h�1�* �<; 0  i�*

+�bj &,
A (� ��  �-&*(Mirmohammady Maibody & 

Ghareyazie, 2002) .H�'0 % (I	 ;�&�F "' k	�9 G& 

<
 �1� "J(� 6&>
 1�E % G��- �<B� �&*  H;&' �;1

=9 i�* "49�� �1 . 6&�� �1 �-� H;&' =2�2P �1

 i�* ?@9 H;&' 67�� &* 3[&E �1 G��- H	7B

1�1 l&��� .(� � i�* ?@9 H;&'  +mD� N�51 "* 6��

=�
1 i�* "* ">	� % (5&9� (
����; . �-� G��-

� ">	� (� H;&' 7�
 �;1 )Neumann, 1997.(  "f�F

 3RA ��	&Z 0 W9�<� G��- &* =9 �I#� 6&;&�F

%&9 0 =E�9  6&>
 � H�� 0 ��-&* "<-1 (5�#4�

 n��� "* o&�<P =�4j0 �	 p�P G�* (50 3��;�


 "E�f 0 (#��5�*&<� =�5&4B G�* G�<>�* GK�


�-� H;&' "* �J�� =	&,
 �1 "' �
�1 7<�9�<B  0

(� ���!� 1�I�#� �
�- .�q#;� � �1F� �& 67��

(� �<>�* G��- H�� �&�
1 "* GK�
 n���  "' 1�-

 G��- N#!� G�* �&�F /7�
&I� =�� "* �� �	

(�  �-&* .���9 G��,\
 0 +���� =,$ �&Y� G�*  (	&;

 d�9A ">	� "�P&
 �1 Q#
 1&	% ��rP =�� "* "'

��	1 6�	 ?-�� "* o&�<P �
  NE1 "* G�<>�* G&;

(� ���9  �-&* )Munns, 1993.(  3H;0sZ �	 % n�;

tE&- �* G��- H�� ��LM� (9��* "	&Z "
 G�-� G&;

N�&- �&����: u
�&
1(	�I* 32v
� 3 +	���Z3���' 3��&Z4 3

6�#�B�5T0���
�Z 36u
�<�9 37D�B0�'&� 38 ���0�<�9 09 

(� �-&*.  

  

  هاروش مواد و

�%A �	 "	&Z w�U d5&. �1 N	��<�&B ���O "* H	&

 "
 3G��- ?@9 �&,f �1 (B1&�� gD�&�&Z	" ��x� "9 0 

)yz{ 6��F(  �&�F �&,f 6��F �; 0)H	&�%A �P0 (

�	1�F /&J
 ."	&Z G&;�e*  3(	�I* 3u
�&
 G&;

v
�   3u
�<�9 3T0���
�Z 36�#�B� 3��&Z���' 3+	���Z

 ���0�<�9 0 D�B0�'&� �&�'�� �&2�2!� "�9|� %

�	1�F "�,� ���� 6&<9�,- .(��9 �1 �0e* =-&'  G&;

 0 0D'�� W9�� ��- N	�<9 "9&� �<�* �1 0 =-&'

 =	��Z)}	 "* u�Z (#JP =��
 (�	1�F /&J
 .�1  (U

"
�$ 6&�% "q;&�F ��5�� &� 0 �0e* (
%  (F�* u�Z G&;

=�.�� /&J
 G�&�*A N��. % /%� G&;  ~�9 0 �	1�F

�&,
1 6��F "* &; (<
&9 (9 �@. "* (I�<9DZ G&;  �<�

0 =��* ^&��� 0 (<
&9 u�Z �- �<�* �1 �<�  �&2<
 7	�

��<B&	 ."	&Z �0e* =-&' 6&�% %  6&�% &� 3��- �'� G&;

"* �&2<
 6��F ��>' ��U �&� 01 ��� (I�<9DZ G&; .

"* 6&;&�F  "* �&� "9 ���  ��c��  W	�- &* G�&F%&9

�
�- G��,\
 �	�$ . �1 &�1 �Y��P ��� �	 (U �1

 ���; d- �1 &�1 N.�P 0 "$�1 =>; 0 =��* %0�

 u�Z 0 =�- W9�<� ��U "* (��
 =*�U� 67�� 3"$�1

1�* =�&9 �1�&,f &� �1%01 %0� ��U 0 �O�1 . &* G�&�*A

 "* "$��  ���9 10�P "
&b�F %0� 0 d- G&�1(<
&9 �<� 

"* 6��F �; G�* d4x�  �; "�O&B &,f &� "9� Q	 %0�

�	1�F /&J
 �&*. "*  ��c�� �M���  % �&�F %&�
 1��� �O&��

G1�' l��b� Floral 3]) NPK �z ��z�

                                                                                   
1. Sour orange (Citrus aurantium) 
2. Bakraii (Citrus reticulata × Citrus limetta) 
3. Rangpur lime (Citrus limonia) 
4. Cleopatra mandarin (Citrus reshni) 
5. Rough lemon (Citrus jambhiri) 
6. Trifoliate orange (Poncirus trifoliata) 
7. Citrange (Poncirus trifoliata × Citrus sinensis) 
8. Macrophylla (Citrus macrophylla) 
9. Swingle citrumelo (Poncirus trifoliata × Citrus 

paradisi) 
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��#���	$�% �: &#	� �� '��� �()*+,	
-�� ��	. �� �� /�� '	%  �� 

�zB+Cu+Fe+Mn+Mo+Zn + ([ ) ��>� ���!�

 =��- 0 &�5&<	CIFO  ("*   &* ��#; �7; �1 01 67��

�	1�F �1&�<9 G�&�*A RA .�*���!� ]�,� G  3G��- G&;

Q#
 %  NaCl  ���E "$�1 &*�/��] %MERCK [

���!� 0 �	1�F �1&�<9  (I	�<I5 =	�; &* G&;]�/� 3

��/�  0z�/� [(91 ~�#	%  �<� �*]dS/m [ &* �*�*

=c�) G&; ]�� 3�z  0�� [(���  ����1 }#
  "�,� �<�5

�	1�F.  1�' ��#; "* �@2� RA % ���q#;Floral "* 

 (x	�<x5 =	�; &* �7; �1 01 67���/y (91 ~�#	% 

�<� �* �	1�F �1&�<9 �;&- (	e) ���!� 6��� "* .

=c�)  G&;�� 3�z  0�� (���  Q#
 �<�5 �1 ���  ��#;

 1�' &*Floral  "* �7; �1 01 67�� "* 6��F  "B&j &;

�	1�F ."*   (
&,F&
 H�� 6��A 1�0 % G��F��$ ��c��

"*  �&,
1 =c�) 3&; "* G��- G&;   "9 (U �1 0 u	���

"* ��	1�F �&#� =*�
   =c�) �0 "�P�� �1 "I	��U�� 

(��� 6��F /&#� "* ��� "* &; 6��F 7$  0 �;&- �0�F G&;

=c�) �4* "�P�� �1  G&;��  0�z (���  �1 0 ���

=c�) /�9 "�P��  G&;�� 3�z  0�� (���  �<�5 �1 ���

�&#� �	1�F ."* "�P�� �	 %  �&,
1 �4*  ��� "* &;

��<B�F ��. G��- �&#�� =!� %0� =�- . "* "$�� &*

 3Hx;% 1�$0� �&#����- �&#G  "* �&�I	 %0� "9 �;

"
�F  �	�U % RA /�9 }	 ��2� "' �	1�F /&J
 G

 �1 }#
 k#J� "
�F �; % &� 311�F o�&E 6��F HI;%

1�- =4
&#� 6��F.  

���� �����	
�	 ��� ��
  

����	� �����	: �&,
1 ^&��� �1 (9��* 1��� G&;

 i�* ��50 o0�E N!� &� ".�U "�P&
 % H	&�%A G&,<


 d�P �* ".&9 ��
 % N�&�(<
&9 �<� �	1�F =�L .  

��� �	
��:  N� 1�4�i�* &; 1�$�� G)i�* &; %&* G

��- ("	&Z �1&�%A G&,<
 �1 (9��* 1��� G&; H	

�	1�F ��&#- .  

��� � ���� ����� �� !��:  ".&9 3H	&�%A 6&	&Z �1

"	&Z 0 �	1�F k@. ".�U N!� % (9��* 1��� G&;

">	� &; �- �1�0A 60��* =>' W�!� % 7�
 . ~�9

i�* &;"	&Z G �1 0 �	1�F �$ (9��* 1��� G&;

"<�*  &F�$ G&;�- �11 ��. "
 . �� 6%0 6A % ~Z

0 ".&9 3">	�  =.1 &* �&<�J	1 G0%�� W9�� i�*zy/z 

�	1�F "�9&!� /�F .  

��� "#� ����: �%�
 =,$  �1 i�* ?@9 G��F

 61�� �$ % ~Z H	&�%A 6&	&Zi�* &;&,
1 G�  G&;

 "#; ?@9 H	&�%A 1���i�* &; �1&�<9 &* �&�F G0� G

=P&�� �&\<91 %  � �1�*�	��� u�9.(Z.� ) "b�


yz/�(1  =.1 &*zzy/z (<
&9 �<�  "* 7,J� "� k*��

 31�* "
&	� "* N�<� 0 (f&<�; (\
� �1�* �	��� ��*�01

�%�
 ��FG  0 +��2� % �&�F �; �1 i�* ?@9 W9�<�

 % NO&P 1���%�
 ��F N� 1�4� �* 3�&\<91 Gi�* &; 3

 d�P �*(<
&9 �<� �	1�F "�9&!� k*��.  

��� � ���� ����� $�� !��: 0 ".&9 3">	�  i�*

"	&Z"* (9��* 1��� G&;   ����{  G&�1 &* 60A �1 =�&9

�� (<
&9 "$�1  3=*&L 6%0 "* 6��9� 6&�% &� 1�F

 i�* 0 ".&9 3">	� Q>E 6%0 6A % ~Z 0 }>E

 =.1 &* �&<�J	1 G0%�� W9��zy/z �	1�F �	%�� /�F.  

���� �%& � �	
��: �%�
 =,$ 1�4� G��F  0 ��U

"	&Z ">	�1��� G&;  % ~Z H	&�%A 6&	&Z �1 3(9��*

�&,
1 ">	� 61�� �$�&\<91 % �1&�<9 &* 3&;  

Delta – T Scan imag  �1�* �	��� ��*�01 "* 7,J� "�

 31�* "
&	� "* N�<� 0 (f&<�; (\
��%�
 ��F�	1�F G.  

 '�� ���() '�	��* ���: �11 ~
&	�0 "	7J� G&;

/�
 }#� "* =�O �; "* l�*�� 7B �%1�Z +<��9 �

G�&�ASAS  ) "b�
�/y ( N*&2<� ��L ��\
&�� 0 /&J


 ���O �1(�4� �1  &* �>�B 6��%A T&9 �* 61�*

 �&#<P ?@9 �	���&*(�4� �1�1 G  "� G%�0&>� /���

 "<B�F �c
 �1 �O�1 u�Z(� 1�- 6��%A �	�U % 3

(�4� �0&�� N.�P /�
 W9�� 3�1  �7BMSTATC  1���

�	&2���<B�F ��. " .  

  

  نتايج

 ~
&	�0 "	7J� �0�$ "* "$�� &* )�0�$ y  0�( 

"� �	1�F ��;&>� ��LM� G��-&Z 3	�1 G��- 0 " &Z	 " �1

 �* �O�1 }	 ?@9 "���tE&- &; G�%�
 ��F ��- G

(�4�=9 �1�* �1.   

��� �	
�� +��, 
-��:  ��L&� u	&<
&Z	 " �O�1 �*

"� 11 6&>
 i�* 1�4� H;&�  ��* �1&Z	"&;G  1���

�	�<#� (9��*  0 ��&Z���� "	&Z �1 i�* 1�4� H;&�

                                                                                   
1. HP deskscan II, version 4.10, Japan. 
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 T0���
�Z �1 3H;&� 67�� �	�<>�*(� �-&* 

)�0�$�(. 

9��*( ��- N*&2<� �LG  �1&Z	" �1 "� 11 6&>
 

 ?@9�� (��� ��� i�* 1�4� H;&� 67�� �	�<#� 3

"	&Z �10 u
�&
 G&; � 67�� �	�<>�* 0 ��&Z����H;&  �1

 T0���
�Z "	&Z(� �-&* .@9 �1 i�* 1�4� G��- ?�z 

(��� ���"	&Z "#; �1 3 H;&� &;(�4� �1 "* =��
 G

 ?@9�� (��� ��� 11 6&>
 . 3G��- ?@9 �	 �1

 ��&Z���� "	&Z �1 i�* 1�4� H;&� 67�� �	�<#�

�	1�F ��;&>� ."	&Z ?@9 �	 �1 ���q#; 0 u
�&
 G&;

�
 +	���Z v
�"	&Z �	&9 "* =��
 7 G�<#� H;&� &;

�
11 6&>
 1�E i�* 1�4� �1 . "	&Z G��- ?@9 �	 �1

"	&Z 6A % ~Z 0 T0���
�Z ���0�<�9 0 u
�<�9 G&;

�
11 6&>
 � i�* 1�4� H;&� �O�1 �	�<>�* . H;&�

 "* G��- ?@9 H	7B &* i�* 1�4� �1�� (��� ��� 

"	&Z "#; �1 3�<�5 �1��;&>� &;  0 u
�&
 "	&Z 01 0 �	1�F

�
11 6&>
 � H;&� �O�1 �	�<#� ��&Z���� . �	 �1

"	&Z d���� "* G��- ?@9 0 u
�<�9 3T0���
�Z G&;

"	&Z �	&9 "* =��
 � H;&� �O�1 �	���&* ���0�<�9 &;

�
11 6&>
 )�0�$�(.  

  

 0�/123 ��	. ����% �/�� �4��� ,	(5�6# 7�	���� ��8�+	
-�� '	% 9� 7. ,;< '��� �	�(+ 0	��� 9��  

������ ������� 
 ����  

�����  

 ���!�  

�����"# 
$%�& '*��  

 �+�- ./0 1�� 
 $%�& '*��

�+�- �# 1�� 
 $%�& '*��

���2 3�4#�� 
 $%�& '*��  

5�� ./0 1�� 
$%�& '*��

5�� �# 1�� 
$%�& '*��

5�� 67- 
$%�& '*��

5�� ��'�# 

8��9/9** 8�:9;/�** ���9/** 8���/�** ���/�** �����** ����/;** �  ��<	 

:�/8** 9�/�** �:8/;** :/:** �8��/�** 988/�** ��98/9**   �=�> 

;/:** ���/�** :�/�** ���/�** ��/;** �/8** 8�8/�** 8�  ��<	×�>=� 
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