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� �� �� �� ���  ���	
� ���� �
����� ���
 ������������������ � � �� �������!�"�#��  
$��%& !�"���� �'�() *���� � ������� +#��,  

 )./�#�� 0#��& :��/�2/3�4 5#�6& 0#��& :��/3/37(  
  

  چكيده
  

 �� ������� 	�
�� ���� ���� �� ����� ������ �� ������!� "�#�� � 	���� $����% &

' � $() � ����#* &����) &��� ���+,��- 	���. �� ���� ��� ����/�� 0���12 �3 � &�

4�� �� &567895: ���12' � 0 �0�' &�� ;�2. ���<=�� >���� &�0�() �?�<3 @���� 0

$�� �A/ ��/�B' ��-� �2C�� �� D�) .F��/ $() ��#� G�� ����� ��� � :M1  I�21�

 �� ���05J % �.�� L�M +8O % $�P�2������2) +8 %�0��- ��Q�� $����%. M2 ���0 I�21�

 ��5R %M �.�� L� +86 % $�P�2������2) +9 %�0��- ��Q�� $����%.M3  �� ���0 I�21�

5J % �.�� L�M +8O % $�P�2������2) +8 %	0A��� ��Q�� $����%.M4  �� ���0 I�21�5R %

 �.�� L�M +86 % $�P�2������2) +9 % 0 	0A��� ��Q�� $����%M5  �� �.�� L�M F��/

 ��� ���S��)A��/ .(4�2�� G��  0� 0 �#P 0 ��!�) 4�2�� ���� �� 4�2�� �� �) ���B=

 ��BV� &��� W�2� ��S�(�� ���� �� L�M ��X. $�2= �0AC � ") $�2= �� �,�� 4�2��

 ��� � ��#* �X�. �) A/ ���� �
� 	����'4�2�� �� ��� ��V�� .Y����% ��� � � "Z 

Black Magic ��� .�� �-�� �� ��� 	�(� ����� G���� pH 4�2�� 0 ����#�  4�3 0 ���B= &��

�0� ��[) $����% ��� 	�+�� �) ������#� 0 L�M �� �\��. ���� 0 ��#* ]B- W$() &

��/��	��% 0 ��(�� A�� ��� ���^[� ���� ��S� ����#� ��� � 	����' A/ 0 ��*�' _�\ ��

$�� ��/�� &��S� ��
2[. �0��- �� $<#� 	0A��� ��Q�� $����%.  

  

����2) W��� W$() ��#� W$�P�2����B= 4�2� :هاي كليديواژه�����!� W$����%.  

  

  مقدمه

���� !�"�# �$�% &' ()	* " �+, -����. 

�/ �	01	2 3�4�+5 &+
 67 *89' ��
& ;'/�2��  <= 6�

� �'�>? @"'�� ��A 6� (� B	'0�' 8+C>2 �D���	 . �'

���� <'0+� �+� F+9" GHI J	 � 3�4&' �+�K  F���

" (C+�A " 8C�$ BL� !#M�  ��A 6� 67 !&�"N7

(� B	'0�' !&'�� ���	'0� ��A 6� 67 /�'/ /�2" *��	 !'

�/ (���� !?/�7 /���7 6�  (1O�� !&�"N7 ;'�+P��

/�'/ (Najafi, 2007). �/ ���� <0L� �	�O,�0�  *<Q2

R�9 ?  3S� ;��9� �1	/ "8+�.= ?6+P"' !� " +
0 

(
76+P"' !? !?��	=�� ��A�/ 67 89' !'

�+�& ��D 3+)N� (9�D�
' (Alikhani, 2004) . �	'

(
7R�9 <"�/ 6���� !? �'�4 ? " �
�'/  8+$��I

 *89Q
= </�� ���T�
 Q
= (�$'/�2" �	' � (
7 !?

" Q�� <'��C� ��7U�  V�W 6� ���� F��� �	�O,�0�

(�*��	= (� '�	&��&' ��
'  (A &' X. " (OC�$ Y	�A

                                                                                   
1. Primary Apatite 
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�/ Z�OL� 3W'�� 6
I�7 (	+>+D !?/�7 ['�
' 6� ?

�
�D 3	��� ����� .(
7 �	' �"HC��/ ?  \9�� ]	'�D

0+
 (C+�A " <?+, ]9�� <'�'�
20	�* " 6O�	 �HT
' 

(� �'�4 �/�O9' /����+,
� (Alikhani, 2004) . /��>^

 �+�"/ <?+, �/ ���� _I !0+L�$W ��>% 3`N�

89+
/ �9'�9 �/ (Allen et al., 1993) . �a
 &'

/�'/ /�2" 3`N� 69 ���� /��� �/ _I !0+L�$W :

 �/ ���� 3^ �'�M� b�"'_I ?  ;�+^�� b+
c *89' d^

 �/ b��>% 6^ ����_I ?  8�	(� �
�D !'�� b��>% *

 (D
 \�5' 6^ *��O�+
 �/�O9' 3�4 �+, 8+PHW &'

 !?/�^ (O4" bSPc *89' ;�+^�� �	' d^ �+��

 6� ����� (	+>+D_I ?  6�#'(� �
�D 6� *3`D ? !

 3	��� VU2 3�4 �+5(� �
�D  <�& 8DU, � "

 3+`N� '� (P��T�
 �+�� ;�+^��(� ��?/ 

(Buckingham & Jasinski, 2004) . ;��� R�9

 8+�.= <'��% � !�e� ;����89' f�O9/ �/ .

 \	�L� " (,/&'�?R�9 ?  ;��$ 6� '� ���� g	��� 6�

(� /'&= *��O�? ���T� V= �/ 6^ ���� !Q
�	 /&9 

(Helyar, 1998) . !���% (	+>+D �a
 &' ����

h��  6+�^ �/ " 89' �	U. B�^'" �/CP'3`D ? (C+�A !

89' ���T�
 " �'�	.
 �+�� /�I (Coïc & Lesaint, 

1976).  

O�	 6C9�� !+
/ �/6  6� ?��N7 &' (I�� *&"��'

 i�
' (?/&� " (
'�, 3+P/ 6� b��>% " Z�OL� 3	�/

 6� (9�O9/ �+�j d? *����� (	+>+D !?/�7 -���

 !�"=�� " d+MO�� k/�O9' *;��� iI d+a% F���

�/ ;��� iI k�N
  ��O9/ �/ '� !&�"N7 (#'�'

�
' �/'/�'�4 /�I�7 .�	'  !Q7I �/ 02 6� ���� F���

 6� 8��
 !�O>7 �+�� VU2 3�4 ���� !'�'/ *!�+9'

89' (	+>+D !?/�7 (Alikhani, 2004) . (�$' F���

 ;��� _I *!���� !?/�^ �+P��)8+�.=( 89' .

 /"�W *+
/ ;��� R�9 �	Inopqrsss  �� <�+�+�

 /"�W <= ���� ]9�O� 6^ ��D �/& �+>L�t/t  �$�/

'89 . ;��� R�9 F���v  /"�W Q
= ���� 6^op 

�D� �$�/ v  !/�O4' ����� !?/�^ �+P�� !'��

(� ��D� . �+	. ���� �$�/ � ;��� R�9 &' �/�O9'

 �	' 8>+4 B	'0�' \2�� *!���� !?/�^ �+P�� !'��

 (A �/ ?/�^�9 ? ���	= !6^ ��D  8>+4 B	'0�' �	'

!'�� <"0�' &"� !#M� �  (A �/ ?/�^ �	'�9 ? !

 ���	= �'�>?�?'�I �D .���� � �'�>? 8>+4 B	'0�' �	'

 89' ��D \�9 *����� !?/�^ !'�� <"0�'&"� !#M�

 �(9��� ? �/� �	' d+MO�� -��� <`�' �/ !/	& !

/�+, ;��$ (Besharati et al., 2004).  

 &' &"eO� 6
+P9 � ��N^ �/ �#W �W �/w/p 

+�(� -��� (	+>+D /�^ �� <�+�/�D.  &' (O>�4

 &' <= 6+M� " �+P�� ��N^ 3I'/ �/ (���� !?/�^

 /�'" (2�I !?��N^(� /�D . !?/�^ ['�
' &' (`	

89' ����� !?/�^ *(�'/�'" . !?/�^ -��� <'0+�

 /"�W ��N^ �/ �����xws  6^ 89' �� �'0?pws  �'0?

 !&'� (>+D"�O. 6%�>e� �/ <= �� (�C	 6+M� " �+P��

 /"�Wtss  ��N^ /�'" y�I &' �� �'0?(�  /�D

(Besharati et al., 2004) .�/ (9��� ?&' ��D @e
' ! 

 �9ozrp �oz{q  !'�� ��D y�I &�' ]9�O� �'�M�

 ��'�� 6
+P9 ��A 6� ��O
��7 ���� �	�Iop{  /�+�+�

��/ (� �D� ./ VU2 3�4 ���� </�� �+	. 3+P/ 6� �

 �S^' </�� (`?= �+�|>? *;��� _I_I ? /�2" *

pH  �/ <'"'�� ;���^ (� /�2" *(`NI B�� *��

V= ? �/ (P= /'�� /��>^ " !�+�= !_I ? (%'�& !

 �/ �/� �	' &' d+MO�� �/�O9' *��N^_I ? (`?= !


 g	'�(> �D� .�'  <N
 ;M+MT� g	O
(� �?/  6^

(� <'�� �� �>%' �}"� " �+�'  VU2 8+��4 *(>�% !?

 �	01	2 '� <= " /'/ B	'0�' '� �/� �	' �/ ����

/�^ (�'/�'" ����� !?/�^ &' (O>�4 . �	' (�	01	2 �

 �/ �~OD' /e	' �># (�'/�'" ����� !?/�^ � ?/�^

6��$ 3�% ��N^  �?'�I 0+
 (	�^/�I " !&�' (	�2

�D (Besharati et al., 2004).  

9J+
�.��& 8N7 dO�+  � 6� 6^ 89' !/�'�� &'

 ��N
 !�"=�� " d+MO�� �/�O9' �&2'R�9 ? 8+�.= !

(� <?+, 8N^ �O�� �/ '��?/ . (?+, 8N^ dO�+9

 �/ <?+, 8D^ <'��% 6� �+
�.��&_I ? (%���� !

8+P��& 6^ 89' ��D Z	�C�  (�$' !'02' &' ? <=

��O�? . �/ �+
�.��& !?�O��9
 8^�D�6� *  <'��%

'�� (?+, �D� �O�� �/ �/�O9' !dO�+9 ? !+W' !

 *�� �/ ;�� (
��A (	�� !?��9 !'�� ;+W

                                                                                   
1. National Aeronautics and Space Administration 
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  ������ ��!�" ���: #$% �"�%��� � &� '(�)*& +,- �� ����� +(.�)/ 0 ...  �� 

89' 6O�	 6C9�� . *�+
�.��& �O�� (�$' !'02'

8+P��+O.��+�^� (C+�A 8+�.= (�^"��+? "� 	 " 

89' !0O�9 (Mackay et al., 1984) . (�^ 6N	�
'

�+9 &' �/�O9' 8+PHW 6^ 89' �	' �+
�.��& dO

 �/'/ <N
 8+�.= ]9�� 6^ (�+	.(� /�D *(� 
'�� �

 d+��^ <�	 </�^ '�2 6�+9��Ca2+ 6�+9�� *

 �'�4 6��5 /��� (
�	 �/�� Y	�A &' *8+P��+O.��+�^

/�+, . V= " 8+�.= *8+P��+O.��+�^ �+� (	+>+D �/C�

�� " d+��^ <�	 6^ 8+�.= 8+PHW 6�+9�� 6� '� ;�

 /'&= ���T� <"�/(� ��^ 8��, ��?'�I �'�4 �+c� 8T� .

 B�^'" �	'(� 
'��/�D <+��	& ;��$ 6� �:  
  

Ca5 (PO4)3OH+3H2O  �  5Ca2++3HPO4
2-+4OH-

 

  

 8+PHW &' ��D �/9 (W�A *h�� B�^'"

 <+� '� 8+�.= (�^"��+?(� ��^ (Mackay et al., 

1984).  

% 6� 8+P��+O.��+�^ �"�,}&�' � <'��  [�
 �	��

89' 8+P��& . (>9�+5 " (S�I (
�C� (
^ �	 8+P��&

89' (��� !?�� !'�'/ 6^ (�`+�+9��+��P= �OI9 � 

(Johnstone & Sinclair, 1991)  �/ (	
'�� 6�+9�� "

 }�OI9 �/ (99' �++~� <"�� (
�+�^ F�/ " VU2

89' ��D �LN� (Jasinski, 2000). /�� 8+��� �

 (
�+�^(CEC)  /"�W 8+P��&pss �oss (O
9 �� ���

89' @�,��+^ �� . �/�O9' 6�+�& �/ '� <= 8+P��& �OI9

 }"� 6� 8��
 !&�"N^ ;���T� �+P�� �/

89' 6OI9 �+�� �+
�."��+? (Faitfull, 2002) . &'

 *�+
�."��+? 8N^ �/ 8+�.= � 8+P��& 6>�^ \+^��

�D /e	' �+
�.��& ��'"89' � (Mackay et al., 1984) .

Allen et al. (1993)  ���L� 6^ ��O��, 6e+O


 R�9 8+PHW *;��� R�9 � �'�>? 8+P��+O.��+�^

/'/ B	'0�' '� ;��� . �W &' �� �+	. ���T� �/ d+��^

 d+��^ <�	 -UW 3+P/ 6� 6^ /�� �+, �D� !'�� 6�+Q�

Ca2+ �1	2 6�+9�� ���T� &' �	 �	�C� !? �/ <

/�� 8+P��+O.��+�^ <>OI9. Lai & Eberl (1986) *

Cheworth et al. (1987)  "Barbarik et al. (1990) 

                                                                                   
1. Clinoptilolite 
2.  Hydroxiapatite 

 &' ��D /'&= ;��� �/ B	'0�'R�9 ? &' '� ;��� !

}�'0, 8+P��+O.��+�^ </"0�' Y	�A �
/'/ .B	�&=  !?

� ��D @e
' ���^. @��, �+, (Triticum aestivum L. 

C.V. Super Dwarf)  �/�^ �D� �+
�.��& �O�� �/ 6^

/'/ <N
 *�
/��  �+� d+MO�� " 8�S� ����' �	 6^

 �/ �NI �/� �+P�� " �O�� �/ �+
�.��& /'�� �$�/

/�'/ /�2" �+, . �/ �NI �/� �+P�� <'0+� 6j�,'

�+	. �+
�.��& !?�O�� <?+, �/ <= <'0+� &' ��

/�� �?D (Mackay et al., 1984) . �c'  (9��� �/

 Z�OL� ���9 " �+
�.��& !?�O�����T� (?/  ��

8�� 3, 8+�+^ " /�`�>%  6^ /'/ <N
 g	O
 ����MP'

 " ��OD'/ !�OQ� /�`�>% �+
�.��& !?�O��

���T�  '� ��>C� (?/ws %/'/ B?^ �ON+� (OW " .

 � B	�&=3, ?6N��� *!��C2 *�W !  (
'�C>D *(1
��

0+
 (��A' " 89' 6OD'/ (Q�N� g	O
 (Rajan et al., 

1996).  

 6�
�� &��? /�CO� F��� /�2" d5�+�% <'�	' �/

 " ��N
 �	"�� (�+W �/� �	' �+P�� 8Q2 (�LN�

�+P�� !?�W'"^9' ����+ !���� !?/�^ " �	���� �

 &' " (W'�A (�'/�'" ;��� 6	. ���9 ?  /��� B+.

��Q� �'/���
�'/ �'�4 ! .�  <'��C� ;��� 8+>?' 6� 62��

 �/ !&�"N^ BM
 0+
 " !&�"N^ 6C9�� �ID

 ��� " (9+9 ;�c 6e+O
 �/ " !/�O4' �HMO9'

�� 6� �ON+� 62�� (%>O2'� (�'0P' ��D 6OI�D F

89' .dO�+9 (W'�A 6e+O
 �/ &' �
'�O� 6^ (	?

R�9 ?(� *���^ �/�O9' <'�	' ;��� ! (�, �
'��

 �c���D� ��N^ &' &�' y"�I B?^ " (	�^/�I �/ . 6�

(�	&�' @e
' ��a�� 6� �W �?  ���I �/ 6+P"' !?

 &' �/�O9' <`�'R�9 ? 6� Y+MT� �	' *<'�	' 8+�.= !

�D 6OD'U, '�2' 6�W��    .   

  

  ها مواد و روش

������� ��	
 ���  ��� ��
�  

 �/ Y+MT� �	'�9 ? !ozrw �ozrt  �/

6
L�,  !? �"�, @��% F��� " !&�"N^ X	/�. (
�5�

�D @e
' <'�Q� �1N
'/ (C+�A . ��A ;��$ 6� B	�&=

;�^ ? \P4 �/ ��D /�I !_��� ?3�^ !  � (�/��

 (N	�&= �W'" <'��% 6� �+, 69 " �'�`� 69 '�2' 6�
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��                    ������	
�� ����  ����� ������ ����� �� ����� 

��=�/. w  " (�$' ;�^ <'��% 6� (	'U5 ���T�  ��9w 

 <'��% 6� �O�� [�
 (%�� ;�^) bC>2pw ��9 ( VLO
'

�
�D.  /'�C�ppw  �>�46N	� �'/  ��Dx d4� &� 6?�  

“Black Magic” (Hybrid Tea Rose)  R
� �3, ? !

��4 � X�9 " !�'�	�I *��+� 0��4  �# ��^�N+� B^

(
�, <"�/ " �D (
��%  �/ " ��+|+. V�A�� !?

6
I/�9 �"�, !? @��% !�/ �/ (
�5� w  62�/

(O
9 /'�, *�
�D !�'�Q1
 �� �	 ;�� 6�  &+
 �

 �j/ (?��, <�& �/ " ���^ 8�	�/ '� @&� (	��9

�
�N
 /�^�. 6>�4  !?6N	� �'/  �	�� �/r  �� !/

ozrt  �/<'��, ? ��4 6� (	cmzs  [���' "cmzs 

 �/w �
�D 6OD^ Z�OL� 8N^ �O��. 6��� �	'  �/ ?

 �� �	/�"��ozrw  " �
/�^ (?��, 6� ["�D3, ? !

�&'�
' 6� 3, 6|�5 <�D &� <�& \�W �� Q
= �a
/��� 

)6� �&'�
' p/o (
e�� 6|�5 6^ 3`D 89'(  " ��+j

 " (9��� �a
 /��� ;�$�&'�
' �+,�D 8�c " !.  

��� �������  

�/ �	'  ��D 6� 8N^ �O�� g�. &' Y+MT�

�D �/�O9'�	&:  

M1 : &' (
&" ���L�rq % (%'�& _I +os %

<�>9 6M��� 8+P��+O.��+�^ + o % �M��� 8+�.=

 */"�+2��^ ?&��P' !.  

M2:  &' (
&" ���L�rp %(%'�& _I + ow %

 <�>9 6M��� 8+P��+O.��+�^+z % �M��� 8+�.=

 */"�+2��^ ?&��P' !.  

M3:  &' (
&" ���L�rq % (%'�& _I +os %

 <�>9 6M��� 8+P��+O.��+�^ +o % �M��� 8+�.=

<�
��� ��^ *3+�? �+D f�,'& !?.  

M4:  &' (
&" ���L�rp % (%'�& _I +ow %

 <�>9 6M��� 8+P��+O.��+�^ +z % �M��� 8+�.=

 <�
���  *3+�? �+D��^ ?f�,'& !.  

M5: ]M�  �a
 �/ �?D �O�� <'��% 6� 6^ _I

8+�.=" 8+P��+O.��+�^ ���W <"�� � 89' ��D 6O��, 

(9��� 8N^ �O�� �/ '� /'�� �	' �+c� /�>
.  

 �A�T� &' (%'�& _I6
L�, ? �"�, ! @��% (
�5�

 *�D 6+Q�8+P��+O.��+�^  �	 ��4 6� 0+
 �a
 /���

(�+� *�D 6+Q� <�>9 <O9�QD &' �O� R�9 ? !

 8+�.= 0+
bO	Q
  �	 /C�' 6�(�+� �O� ��=�/.  �/ ?�O��

<'��, ? (`+O9H. ! 6OL	� �O�� �'�M� *�D 6OL	�

 �/ ��D<'��, ?  /"�Wop /�� @�,��+^ .  

�	��
 ����� ���  

� 6�>. &' (
9� ���T� 8	�	�� 3+Q�� ��a��  !?

<�& � " (`	�O`P' �>	� &' 6^ �D �/�O9' \9�� !���

���4 6� '� (	'U5 ���T� \9��<`j  �9�' ?

(� �
/�^ . 8N^ ��"/ !'�O�' �/���T� (?/ 3$'�� �

 (
�& " �ON+��  �D�<?+,  *'�? <�D @�, "

���T� (?/ 8��, ;��$ !�O>^ (
�& ��$� � ) �?

pt  ;�� 6� ��`	 8%9ow 6M+4/ .(pH ���T� ? !

(	'U5  (	Q
�	�O+
 �+9' &' �/�O9' � �W �/ 

z/s±w/x �	/�, d+a�� .� 6 F>e� &' !�+,��2 ��a��

% *8D^ �O�� �/ �>
 3W'�� �/ ?�O�� (	�N�= ;+�>

�D @e
' �D� Z�OL� )�? ow &"� ��`	.(  

���T� ? 6� Y+MT� �	' �/ �/�O9' /��� (	'U5 !

�
/�� �	& ��D:  

S1 :���T� /�'�
O9' �+��^ *��P "  ���T� <'��C�

�?D (Coic & Lesaint, 1976) ) �"�2o.(  

S2 : �+��^ 8a�5 @"/ �	 ���T���P " 

)�"�2p.(  

S3 : �+��^ 8a�5 @"/ �	 ���T���P "  <"��

 ���� ���%) �"�2z.(  

S4 : ���T� �8a�5  ���% �/ ���T� �$�% 6�N�

 _I (%'�& V�I) �"�2t.(  

S5:  ���T� �8a�5 ���% �/ ���T� �$�% 6�N� 

 _I (%'�& V�I <"�� ���� ���%) �"�2w.(  

 @>� �/ -��� d^ �$�% �'�M����T� ? �`� !

O��/�� <�`	 6 ) �"�2x.(   

  

 2�3456  2�7�S1 )�9(; �� ��< ���� �-� ��(� = +>�
(  

Total Cl  SO4 PO4  

NO3 S1 

�/�      
�/� 

�/�  
�/�  K 

�/� �/�        Na 
�/�       �/�  Ca 
�/�   �/�     Mg  

�       �  NH4  

�      
�/� 

�/�  
  H  

�� �/�  �/� �/�  ��  Total  
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 2�34A6  2�7�S2 )(� = +>�
���9(; �� ��< ���� �-�(  

Total Cl SO4 

PO4 

NO3 s2 

�/�      
�/� 

�/�  
�/�  K 

�/�  �/�      Na 
�/�       �/� Ca 
�	/�    �	/�   Mg 

�       � NH4 

�	/�      

/� 

�	/�  
  H  

	/
  �/�  �	/�  �	/�  �  Total 

  

 2�34B6  2�7�S3 )�9(; �� ��< ���� �-� ��(� = +>�
(  

Total Cl SO4 

PO4 

NO3 S3 
�/�        �/�  K 
�/�  �/�        Na 

�/�        �/�  Ca 
�    �      Mg 

�        �  NH4 

          H 

�/�  �/�  �    �/	  Total  

  

 2�34C6  2�7�S4 )�9(; �� ��< ���� �-� ��(� = +>�
(  

Total Cl  SO4 

PO4 

NO3 S4 

	�/�    ��/�  
�/�  

�/�  
�  K 

�/�  �/�        Na 

�/�        �/�  Ca 
	�/�    	�/�      Mg 

          NH4 

	/�      
�/�  

�/�  
  H  

�/�  �/�  �  �/�  �/�  Total  

 
 2�34D6  2�7�S5 )�9(; �� ��< ���� �-� ��(� = +>�
(  

Total Cl  SO4 

PO4 

NO3 S5 
	�/�    ��/�    �/�  K 
�/�  �/�        Na 

�/�        �/�  Ca 
	�/�    	�/�      Mg 

          NH4 

          H 
�/�  �/�  �    	/�  Total 

  

 2�34E6  F- �G�$� ����H�I�J�  

 
����� �� �����  MG/LIT 

H3BO3 �/�  

CuSO4,5H2O 

��/�  

ZnSO4,7H2O 

�  

Mn SO4 �  

(NH4)6Mo7O24,4 H2O 

��/�  

EDTA-Fe 

��  

���� !�"�#$  

 Y+MT� �	' �/w  *�O��w  *(	'U5 ���T�z  " �'�`�

z  [�>e� �/ " (N	�&= �W'" �? !'�� <'��,ppw 

� /�� �+, �	 !'�'/ �	 �? 6^ <'��, �'�4 �/�O9' /��

��O��, .;�^ !��= ��A \P4 �/ <'��, /'�C� �	'  !?

 6	. �� ��D /�I_��� 3�^ !?  !"� �� *(�/��

�
�D d+a�� 6
L�, !?�`9 .���T� ? 6� (	'U5 !

 �a
 �/ (%�� ;�^ 8N^ !?�O�� " (�$' ;�^ <'��%

�
�D 6O��, . �D� �	�T� 8Q2 8N^ ��"/ 3	'"' �/

6���9 *? " 8��, ;��$ 0�9 f�? �H�$' 6� 	 (
&�

6|�5 -UW 3>% 8N^ �"' 6?� 69 �/ ;��$ ?

 <?+, � �N
 �/'/ (?��, �&2' <?+, 6� " 8��,

 (?��, 6�W�� 6� /"�" &' 3�4 '� (�9�� (N	"� �D�

��D� 6OD'/ . �/"�T�  &"� �/ 6
L�, !�/ �+1
+�

pw�zs  \D �/ "ow�or  62�/(O
9 /'�,  �/"�T� "

 6
L�, 8��A�xs�rs /�� �$�/ . 8D'/ ;+�>% �	9

 " ;�= � �&��� �+a
!�>+� ?  " <`�' �W �/ 0+


�	/�, @e
' V���� ;���� . �	�� �/ B	�&= �	'pw 

 /'/�Iozrw &' X. *x 8��	U. <	. ��.  

���%&�!��' ��"(  

o. /�`�>%:  /'�C�3, ? �/ 6��� �? &' ��D 8D'/�� !

^�	/�, 6�9T� 8N^ ��"/ 3.  

p. 6��� [���':  � 6��� f'� � �+, 64�A 3T� &'

]I  �W'" � " Y+4/ !0�� B^(O
9 �O� �&'�
' �+, !

�D <+� ". 

z. 649 /'�C�: (
�& *8N^ ��"/ @>�' &' X.  6^

6���  /'�C� *�
�D y�I _I &' ?649 ? 6��� ! 6^

3, �
/�� ���?/ *�
�D �/�>D. 

t. � �$�/(	'�? @'�
' �NI �/:  �NI <&" 3#�� &'

 !�/ � <"= �/ ��D �NI (	'�? BL� �� <&" "

rs � /'�1+O
9 62�/ 6 ;��tr  6�9T� *8%9

�	/�,. 

w. ��� /'�C�:  649 !"� �� ��� /'�C�3, ? 6^ (	

`	 b�	�M� [���' � " 6
'&"��(� 8D'/�� < *�
�D

(� �/�>D�D. 

x. ��� ���� <'0+�: �O9' � �NI �O�^I }"� &' �/

(Dry-ashing) ���% "�1O9/ ]9�� " !�+, 

�D 8�'�4 �O��O�"�O`�9'( (Faitfull, 2002). 

{. ��� <�"�O+
 <'0+�: �&'�
' }"� &' �/�O9' � !�+,

8��, ;��$ �'��e^ (Faitfull, 2002).  
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  نتايج
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 &' Z�OL� 8N^

 3^3, ?!  ;"�� ��D 8D'/��(�C� �'/!  <N


�
/'�
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�
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 ���T�S5 �O>^	M� �/ '� 6��� [���' �	9 � 6�	 �
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  بحث

M� �/	 6����T� ?! 'U5(	 ���T� *S5  �/

�ID ?! "�	N( �&'�
',+�!  " /�`�>% 3S� ��D

' B?^ \�9 *649 /'�C�	" �	,�( 89' ��D ? . �/

'	. ���T� �/ /�2�� �$�% 3^ 8a�5 ���T� �+	�  ��

9 &'	 ����T� ?89 .� F4'" �/( d^ 8a�5 8�, <'��

 �D� B?^ \2�� 89' �`>� *���� /��
 " ���T�

"�	N( ,+�D� ��D &� <? ./ -�A &'	���% �1  ����

-����. �$�% &' '��! ,+� �>D 6� �( =	 �D� �/ *�

"�	N( '09 6� BM
(	  ���T� 6^ e
= &' */�'/S5 �4� 

'	"� �D� *89' ���% �	N( c� 8T�+' ���W @�% �	 �

89' �/'/ <N
 B?^ ���% .�|>?+ ���T� �S4 �/ *

�ID �S^' ?! �&'�
' !�+,  ���T� 6�N� ��DS5 

� " �/�^ 3>%' B?^ �%	 �(,�	" ? 89' ��D . �'

 ���T�S2 '0�' \�9	 B�ID !? "�	N(  �/ " ��D

M�	9 � 6�	 ����T� ?�OQ� *	O
 �+89' 6OD'/ '� 6e .

�C� �/( (,�	" ?  ���T�S1  ���T� "S3 � 6�N� *

 ���T�S2 O
 " �/�^ 3>%	��I g( 6OD'/ '��
'. '	 �
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 g(� �?/  ���T� 6^	 ���^ @"/+� ��P"  &'

�a
 � " 8a�5+ <= �/ /�2�� �$�% [�
 " �$�% <'0

���
 8PW ��! 9 6� 8��
	 ����T� ? /�'/.  

M� �/	 �c' 6����T� !? 'U5(	 � �� Z�OL�+ <'0
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' .���T� 
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O9' �/"�T� &' (	
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