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  مقدمه

 ����� ���!)Triticum turgidum L. var. durum (

 "#$% �� �
� �� � &%' ���! *+� ",'�- .
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5�- -' ����� ���! &01 F�
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�O	� � .	���P+1 52%' &%' ���� �D�'8	�� �  �-�8�'
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'
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J5'��h! 8�e
 ��01 �8���8!  � 5!8! J&6�4�1

 �83�D, �8�8� �46 �H�' .� &b�
 � ���D
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0
��'� 5 �'���Y8� "���$� ",'�- ;�S�WY -' � �
'

"���6�  �	c J./A$� ���� �	c .% �	' -' 5��Z� �

L1: 43210 Karaj (Capieti) .� *H� 5'��,) *H�

&6�4� (&%' ��6 "U8/� 5'-��0Z .�.  �'�'� *H� �	'

 k��� _���' ��P
�� J�6�� .
'� l
� J��+� �6� m��
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% 8a J82� ���� k
'� �������  ��P
�� J�S��
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'� �'F4 5-���  �8o�D, ��P
�� � �8!) "C�  �%

",'�- (���/� "� �2o4 �� �� �6� . .� &b�
 ���hD4

l
- ��D�� _'�
' .� &b�
 � ��9� .
'� QF	� � g��  J

&%' ��9� .D�
 .  

;0	�-@ G	2
 �� .2U8! �f
'  *	� I	'86
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 5'��h! �8���8! ���! �'8� .1 &%' ��'� 5

�8D�% *H� �����J g8!'- *H� 5
 ���!J  � &6�4�Z

 ��'-@ *H� ���!.�  8	�9� M��8�n� J�n Jq�  ��� 

*Z'8� � �2o4 �� rAY 5s�82�
 �8!���Z���  �� �>�

"� M%�� R�8�82�  �6�(Naraki, 1992; Naraki, 

1998b) .��� 8� .2U8! �f
' ;0	�-@ G	2
 ��! � ��

 I	'86 g�U 52%' *	� F�
 .1 �'� 50
�'8� �� BC

5��-1 � "��D� M��8� .� J V8W���  �q�  �8!���1

"� .�S�� ]�H �234 �� rAY 5s�82�
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  V8W� .1�q  5s�82�
 �8!���1

'FU' t,� �234 �� rAY�'�/� J���! .
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J.�b�% �� .
'� J.
'� �'F4 5-�  �� .f�a �'�/�R�8�82� J

 �'�/� .�b�%�	�8! ��! 5-� � R�8�82� �� (Gorashi, 

1990) . �6 ��40� 5
 � ����� ���! �H�' "%�8� ��

 � �8o�D, E	'FU' t,� 5s�82�
 V8W� E	'FU' .Z

 �	�8! �8o�D, u'FN' ��b+�(Bahrani & Tahmasebi-

Sarvestani, 2006) . V<2Y' ��N�"�/� �'�  �H�' ���

 v�� ��f� �92
' 5'F�� 8e
 -' ����� � 5
 ���!

 8w' � .
'� .� x0Y"�/� �'�  i�2j� 8	�9� &by� �

 8� 5s�82�
J.�b�% �� .
'� �'�/� J.
'� �83�D,  �'F4 5-�
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'�  �� .f�a �'�/�R�8�82� �  �'�/� .�b�% ��R�8�82� 
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0	� ./%�� BD, E	'FU' t,� 5s�82�
 ��1k  � ���!

��2%'v  E41 &	+
 �� � L@ -' 82+�E�� "2��C�  ��

"� *	� I	'86��8!J �. 5s�82�
 ��1 V8W� � .3	��C

���! -�
 ����J "	'�Z  ���� L@ V8W���  �S��

"� ��b+�	�� (Brown, 1971; Read et al., 1982; 

Nielsen & Halvorson, 1991).  8� 5s�82�
 I��9�

 ���/� �2U� .H% k��8� -' ]bH .Z "��S k��Z
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�

*K8a z8� {$% � x	s�A���(8�w|� J 26'� "���.  �
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�(  ��b+�
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k
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8� *+� V'�4' -'.� � "�<S' �4 �� ���! ",'�-


�.� �"� �D6���(Ukrainetz et al., 1996; Woolfolk 

et al., 2002).  8� ��<,m���
s J]�'�,  .�DN -' �8P	�

"� 5s�82�

'� �����8a E	'FU' �� �
'��k � ���!d 8w

�6� (Ehdaie & Waines, 2001; Bly & Woodward, 
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 .�DN -' ���% "%%' u
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 8a 5�- �� 5@ .�'�' � "4��! -' ]bH �Y 5s�82�


 ��'� "P2�� .
'� 5�6)Subedi et al., 2007 .(  

�.��1 ��C" �3, .� ���! i�2j� �H�' ]D/A'

�2j� }�$% � �1 J.
'� �83�D, �� 5s�82�
 ��1 i


@ .
'� �����8a &e�=+ "� ;��2��6�J .�  "��b,
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 ��Y -' 5s�82�
 i�2j� � ��4�

 "U8W� 5s�82�
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 ��1 ;0	�-

��4� 50
 �
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*H� "3�2
sJ � L@ I	'86 .9$�� 84 ^Y _�
 � "	'�4J 

.�S�� ;��2� F�
 5s�82�
 ��1 �4&%'.  .� .N�� �

�-@ �'8N' ]#� �2U8! �'8H x0Y � �8! .9$�� �� E	

 �Y "A@ �'�� 5��� ��	a � ��0Z)�n/� �S�� ( �

 5s�82�
 5'F�� B�H� ���/� J�Y �� 5s�82�
 5'F��

 -' �8�!��N � ��W2H' �8o�D, ��W� &+N -�
 ����

.�	F4 V8S _�'F� �Y M	8j� � ���8� 8�= �4

o
' "���8� J5s�82�
 -' .	�� "� ���2%' 8w' �� .9$�� �

��'� 8	>a
 ..�  J��e�� ��D4V�4 � 8�� E	�-@ 

���/� 8	�9�  �'8� -�
 ���� 5s�82�
�	c �4  �	�N ��

 "U8/� &%� ���! ����� �� *	� I	'869$�� k
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  ها مواد و روش
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 ;�'8��� + 5@ ]H'�� ��� "2
% .N�� I%�2� � �'8!

 ���� 5@ .
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�� �� "!�
��"� �-
 �D+� � �� J�~@ �4 � ��8!

�� �� "!�
�� E�1'8a � 5'F���% � 4 i�2j� �4

"� 8�?2� �����6� . "!�
�� E�1'8a � 5'F�� �

 �� ��P
���� ���% i�2j� �4�4  �� }8C �'8N'

 ��D6 ]o6� .['�' &%' ��6. � "�'�'.9$�  �'8N'

_�
 -' }8C &6� -' � .2U	 ]�3� � B�D, "��%� �4

^Y _�
��+H �4�'�  "2��% ^Y &U� �'�'� �"%� 

"� ��A 8��U J8�9U T2b�
 "A@ �'�� 5'F�� 8e
 -' .1 �6�

 JL��$� T2b�
 �� �� *�%2a JI%�2� � *1 �� ��

;��81 �S��2	��%' � c� *���1 k "y�Y ^Y)�/� 

:pH( "�8e
 -' � �6� ��'�
 "2	���#� ^Y ���6 

) ���Nn.(  �	'E	�-@  ]�6��  � �D���  ��� �'83�

^��� .	a � ]	��21U }8C -' ���2%' � .1 ]�1 �4

 "U�W� ",'�- �% �+K ��)�q����� ( '8N'�6. 

 rAY 5s�82�
 ]�6 4�D��(N)  ��� 8�S {$% 

)N0( J�n )N25( Jn� )N50 ( ��n )N75 (�8!���1  ��

]�6 ����� ���! �H�' �	�N �	c .% � �234 

(Capieti) L1:43210 KarajJ L2:MNA-1/RFM7  �
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��� ..�  ]��
2a ]�A�

��	a �8o�D, 820�� _���' � 8� Tc�D/� Jg�� ]o0� � 

 -' 82DZ ����� ���! �'8� ��6 ���2%' 5s�82�
 8	�9�

�'8� ��6 ���2%' 8	�9� "� 5
 ���! �6� . .� .N�� �

                                                                                   
1. Brown soils 
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�	' � ��6 8Z~ ��'��  ���! �H�' �'8� 5s�82�
 k�S�� .Z

 5'��h! k9$�� �� ���2%' ���� �����) � �8D�% �H�'

g��'�	 ( .�0� ;�S�WY � BC�� 8	% ��� 

"� �2o4 �� rAY 5s�82�
 �8!���Z  k/A$� �� J�6�

 ���� {$% -' 8�c� {$% x	 8�� .9$�� �� ���2%'

�	�8! `#A "%�8� &+N.  �'�9� ���hD4��  �8!���1

 8��U ���1' 2�a(P2O5)  �4�D�� .��1 �'8� �234 ��

� E	�-@.�	�8! V8W� 5�3	 ��C .� �'8�| ���

 Rb�� -' 8��U �'8� � ���' ��1 Rb�� -' -�
 ���� 5s�82�


 ]X	8� ;��U 8a�% ��1.� � &6Z �P�4 �� ;��S 

 .	a ���2%'�6 .*	� I	'86 ��J  8� 5s�82�
 I��9�

� ���! .
'� �83�D,|8�w  ��'�
 "
'��K(Boquet & 

Johnson, 1987; Lo´pez-Bellido et al., 2006) � 

�. ��1 ��C^Y � � �0Y "�'�
 �� "   ��1 �D� ��P�%

"� '� .
s�82�
 ��D
 .U�' ^Y .� &01 5�- �� 5'��. 

� ]�A� ��D4 .� ./A$� ���� .9$�� �)5'��h! ( .Z

"� ��P�% � ��P�% T2b�
 �Y �'�'�  8	�9� �6�

.� 5s�82�
  ���2%' &6Z �P�4 �� � .	a ;��S

"� ��6 . � ��	� J*j6 ]�6 ���- .�+� ;��D,

 ]bH �% F�	a �� .1 "���- ��� 8� .1 ��� ���'�����

 E	@�	�8! �f
' ��� .� 84 -' &01 -' ]bH -' �/� � �'83

 �	 ;81 84 -' ��W#� &6'�8� k
�D
 -' ^Y M18�
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% .	Ff� � .�+� �82� "	�D�6 �4

.
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' 4 . E	�-@ ;81 84 �/�'

�/� × �/� 82� &61 \�$Y .�SU J�� "2
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;81 ��� .�SU 4�� "2
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n/� ���� 82 . � 4�'83� ��3�� � ���- .�+� -' �/�

;81 �4��1 R	-�� .� &b�
 E	�-@ i�2j� �4
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N0 

L1 4/6.7  gh 3/44  d 64/4/  a /7/6  f 86/44  ab 8./13  cd  fghOR   dR/N  

L2 ./686  de 3/47  cd 41/46  a 2//6  f 66/4.  ab 88/11  bc  hOM   cO/M  

L3 ./664  h 5/4/  ab ///46  a/3/6  f 64/47  ab 56/5  d  ghOK   bP/O  

N25 

L1 3/643  fgh 8/45  ab /7/4/  a 43/.  de 16/44  ab 71/13  cd  efKP   cO/M  

L2 1/6/6  c //48  bcd 45/46  a .6/.  de 44/44  ab 82/13  cd  deKN   abN/O  

L3 4/664  h 5/45  ab 74/4.  a 11/.  ef 21/4.  ab .7/11  bc  fgKS   bL/O  

N50 

L1 ./64/  efg 5/45  ab 25/73  a 28/.  abc 31/4.  ab /./5  d  cdeKM   cM/M  

L2 5/.31  b ./4/  bc 12/46  a 48/.  cd 51/46  b .4/11  bc  abRQ   aR/O  

L3 5/6./  fgh 2/73  ab 5//4.  a 76/.  bcd 31/4.  ab 44/13  cd  cdKO    abO/O  

N75 

L1 //685  cd 7/45  ab 33/73  a 54/.  a 1/4/  a /2/16  a  bcKR   cM/M  

L2 7/.66  a 4/4/  bc 46/41  a /7/.  ab /2/44  ab 4//11  bc  aRL   aR/O  

L3 7/678  def  8/76  a 88/4.  a 28/.  abc 75/4.  ab /7/13  cd  cdKO   abO/O  

LSD (5%) 3./12  73//.84/18  .12/3627/4162/1  LRO/P  PKKK/S  
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5'F�� J5s�82�
 {$% E	'FU' � � ��26'� 8�w|�   �8o�D,

.� &U	 E	'FU' F�
 .
'���#
 .Z �	82DZ � �	8�c�

 }�$% �� M��8� .� .
'� �8o�D,N75  �N0 .� ��@ &%�

) ]o6� .(�	c J5s�82�
 i�2j� }�$% -' x	 84 �� 4

 ��26'�
 .
'� �8o�D, 5'F�� 8e
 -' ��'� "�/� V<2Y'

 �	' .Z_���� "�.� �
'�� .% 84 5�o	 �%a ]�A�

 �6� 5s�82�
 {$% E	'FU' .� �	c) ]o6�.(  

P
��Z "4 ���N G	2
 .� "� "� rj0�  .Z ��Z

.� �	c J5s�82�
 }�$% E	'FU' � G	���L1  ��Y �8�8�

"� 50
 8P	� �	c �� .� &b�
 '� �	' .Z ��K 84 �4�

 �8�8�"�/� �'� �0
 ..�"� .S<Y ��C 84 .Z &�! 5'��

 }�$% E	'FU' .� "b%�� � &by� E�Z'� �	c .%

 � 8�S -' 5s�82�
�n  I	'86 �� �2o4 �� �8!���Z

�
�'� 50
 .9$�� "D��H' . 5s�82�
 {$%N75 "� �
'��

 ���� .9$�� .�0� I	'86 �� ���! �	c .% 84 �'8�

��6 ���2%' ./A$� .  
  

  

  
 +#�Q �  ��! @������* �� ����� �/8� 1�E �C \"�� ��#��


�-��.�"  

  

 ��"�	-�'  I%�� ����� � 5
 ���! �H�'Bahrani 

& Tahmasebi-Sarvestani (2006) E	'FU' 8w' �� J

 �� .�b�% �'�/� J.
'� �'F4 5-� 5s�82�
 }�$%R�8�82� J

 84 &U	 E	'FU' �8o�D, T2	+
 � .�b�% �� .
'� �'�/�

 8	�9� ��� .Z ��K��  ��q�  �� 5s�82�
 �8!���Z

 V<2Y' �2o4"�/� �'� ��40� ��0
. Hussain et al. 

(2006) ��  �� .
'� �8o�D, 8� 5s�82�
 }�$% 8w' "%�8�

]�,D%' '�� .9$�� 5Y�  x0Y � �8! *��H' � 52�Za

 ���� �� "A@ �'�� � "ZY �n/�  �
��D
 ��40� �S��

                                                                                   
1. Dera Esmail Khan 

�	c "�D� .Z 5s�82�
 }�$% �� "%�8� ���� �4N75 

 �N100 ��26'� '� .
'� �8o�D, �	82+� . �H�' "%�8� ��

�� ���! i�2j�  I%�� 5s�82�
 i�2j� }�$%Singh 

& Uttam (1992)  � .
'� �8o�D, .Z �6 ��40� F�


&U	 E	'FU' 5s�82�
 }�$% E	'FU' . x	 "%�8� ��

.9$�� �� I%�2� _���' � ����� ���! *H�  I	'86 � �'

.
'82	�� �'�4 � L@ �' V8W� J�n�  �8!���Z5s�82�
 

 �8o�D, E	'FU' t,� �2o4 �� rAY �o�A �	�8!

 V<2Y'"�/� �'� .
'� �8o�D, 5'F�� �� � 5@ V8W� ��

 �� .� I��9� � .	a ;��S  �0
 ��40�(Lo´pez-

Bellido et al., 2006) .  

���� "#$
	�%  

 ]�92� 8w' � 5s�82�
 }�$% J�	c J�%

�	c×.� 5s�82�
 }�$%  T<�Z ;��S"�/� �'� �

)��/�p≤ (� &#� '� .
'� �����8a �S�� � �'� �'8H 8�w|

 ;'8w' 8	% .Z ��� "A� �� �	'"�/� �'�  �
�0


)���N� .( ���N G	2
 .� .N�� �� 5'F�� `#A -' J

 V<2Y' .
'� �����8a"�/� �'��	c 5�� �� � 4

.� �6 ��40�.
�! �	c .Z �'L1  ��P
�� �q�/�� 

8P	� �	c �� .� &b�
 '� �����8a �'�9� �	8�c� J�S�� 

&6'� .  

 5s�82�
 {$% -'N0  �N50  V<2Y'"�/� �'� �� �

 {$% �� �o�A �0
 ��40� 4 �	c .
'� �����8a �S��

N75 .� .
'� �����8a �S�� T<�Z ;��S"�/� �'� �

 &U	 E	'FU') ]o6� .( .
'� �����8a �'�2#� �	8�c�

��/��  �	c .� B�/2� �S��L1  5s�82�
 {$% ��N75 

��� .
 �	'.� G	2
 � G	2I%�� ���@ &%�Chaudhary 

& Mahmood (1998)  �����8a �S�� E	'FU' 8� "�b�

&6'� &9�$� 5s�82�
 {$% E	'FU' �. Khourgami & 

Bour (2008) .� 5s�82�
 -' ���2%' .Z ��2U8! .f�2
 

 T<�Z ;��S"�/� �'� �'�2#� E	'FU' .� 8f�� �

 ���! i�2j� �H�' .
'� �����8a�6 ����� .Banziger 

et al. (1992)  �� "X���
s _��� .Z �
��D
 Q�'F!

.� +�� J.
'� �����8a &��,  "o	s�A�	F�U ;�S�WY

�	c .� .o�� &��
 4 -' 5s�82�
 ���|� 5'F�� 8CY

"� F�
 �Y�6� .  

.2U	 �48�� E	�-@  5�� ;��� ��N� 8� F�


�	cF�� `#A -' ./A$� ���� �4 �� .
'� �����8a 5'
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 5s�82�
 �c� }�$%)N75 (��'� &Ac� .Fathi (2006) 

 5�� '� ;��� ��N� J���! m���
s E6 "%�8� ��

m���
s i�2j� }�$% �� .
'� �����8a �'�2#� 8e
 -' 4

��D
 Q�'F! 5s�82�
.  

 

  

 +#�P �  �� ����� �/8� 1�E �C \"�� 1�F*��; ��<��

�-��.�" ��! @������*  

  

 {�#S � M%�� &	8	��V8W�  5s�82�
) J5'F��

���2%' ��#
 � 5�-( '� �Y �F�j�S� � ����� J

 �'�2#� � �8o�D, E	'FU' .� 8f�� � ��'� E	'FU'

�6 �4'�Y ;<= �� .
'� �����8a .Abad et al. (2000) 

 � ����� ���! m���
s �� "%�8� ��n  5s�82�
 {$%

'�2#� E�Z'� .Z ��26'� 5�� �� .
'� �����8a �

 {$% E	'FU' .� &b�
 .
'� �8o�D, E�Z'� � .�	9�

 8	�9� V8W� .� E�Z'� �	' � ��� 8��	�6 5s�82�


 �Y ;'82�
 .�A�' �'�2#� .� "P2�� J5s�82�
 i�2j�

&6'� ..�S�� �� �Y ;'82�
 .�A�' 5'F�� �	'8��� �4

"� i�2j� BC�� �'8� ���Z��6 .2U8! 8e
�� &�	� .  

&'���� ()'  

 8w' "�D�]�'�, .� �% 8w' J5s�82�
 8w' FN×  �	c

 �	c 8w' �×  &6'�8� rY6 �'8� 5s�82�
"�/� �'�  �6

)���N� .( 8w' 5s�82�
 }�$%"�/� �'� rY6 8� �

�	c 5�� .K 8!' &6'�
 &6'�8� rY6 `#A -' 4

 V<2Y' &6'�8�"�/� �'� �6 ��40� �)�n/�p≤( .� 

.
�! �	c .Z �'L1  ��P
�� ��n/�q  � �	8�c� �S��

L2  ��P
�� �q�/��  � �S��L3  ��P
�� ���/�� 

 ��26'� '� &6'�8� rY6 �	82DZ �S��) ���N� .(

�	c ]�92� 8w'× &6'�8� rY6 �'8� 5s�82�
"�/� �'� 

"�/� �	�� �0
�	c 5�� "���� .Z -' �'�Z ��4 �� 4

 -' 5s�82�
 }�$% &6'�
 ��N� &6'�8� rY6 8e


) ���N� .( �	' ]�A�_���� "� M%�2� E	'FU' �
'��

�	c .
'� �8o�D, E	'FU' � �Z �8o�D, }�$% �� 4

�6� 5s�82�
 i�2j� .Mkhabela et al. (2001)  �� F�


 ;��� J;�~ �	c �+K "%�8�"�/� �'� 8e
 -' '� �

� 5s�82�
 i�2j� }�$% �� &6'�8� rY6 ��40

 '� .
'� �8o�D, � �Z �8o�D, M%�2� E	'FU' .Z �
�8o


 5'��, .f�2
 �	' .�N�� �� 5s�8�
 }�$% E	'FU' �P�4

�
��D
 .  

.� G	2
 .� .N�� ��	c J���@ &%� _���' 8e
 -' 4

 �� .�b�% J.�b�% �� .
'� �'�/� J.�b�% ��C J.���

R�8�82���8a � &6'�8� rY6 J.
'� �8o�D, J .
'� ���

�
��� ;��2� .��W#�8a  �	c �	8�)L1(*Z J  _���' �	8�

 J.�b�% �� .
'� �'�/� �	8�c� � .�b�% ��C � .���

&6'� '� .
'� �����8a �S�� � &6'�8� rY6.  

  rY6 � .
'� �8o�D, 5�� k$�'� "%�8� �

&6'�8� J �S�� x	 84 u'-' .� .Z �	�8! rj0�

 J&6'�8� rY6 �� E	'FU' .
'� �8o�D, ���� ���q 

 �2o4 �� �8!���Z).� �	c .% 84 �'8���P
�� ;��S (

 E	'FU'&U	 �4'�Y )���/�R2 = () ]o6�( .White & 

Wilson (2006)  "%�8� ����  }�$% �� ���! *H�


 ��40� 5s�82�
 i�2j��'-' .� .Z �
��D  84x	 

'F�� .� .
'� �8o�D, J&6'�8� rY6 �� E	'FU' �S�� 5

��� &U	 E	'FU' �2o4 �� �8!���Z . &by� "P2�bD4

"� &6'�8� rY6 � .
'� �8o�D, 5�� ��/� �
'��

.� �'8� "D+� ���� �� 5'8!�'O
 �6� ���! .  

  

 
 +#�] �  1�="��� � �"�� ��#��
 1�="��� ���� ^�$*��

�2S�T� ���� ����� �/8� 1�E �C '����& GH��  

  

���8a 5'F�� 5��� 8�?2� �Y *H� �	 �� .
'� ��

i�2j� \9
 �� ���!J  � "	'�4 � L@ I	'86 .�



��D            ����	
�� ������ ���
  ����� ������ ����� �� ����� 

 ^Y �� ��! g82%� ]�H 5s�82�
 5'F�� .� ���hD4

 5s�82�
 ��1 V8W� B	8C -' 	��'� "P2��  I	'86 �� �

J*	� � �0Y  .� TD�92�� .
'� 5s�82�
 &e�= 5'F��

 ^Y �� ��N�� 5s�82�
 5'F�� � 5s�82�
 ��1 V8W�

����'� "P2 .  

 -' F�
 *	� I	'86 �� 5s�82�
 ��1 V8W� 5�-

&%' �'���Y8� "SY &�D4'.Lo´pez-Bellido et al. 

(2005)  "	'�4 � L@ I	'86 �� .Z �
��D
 ��40�

.
'82	�� 5s�82�
 L>N "	'�Z J&6Z 8	� &A� �� � �'

 �2U� .H% .��8� �� "4� ��Z �P�4 �� ��! I%��

� "4� ��Z -' E����� &6Z �P�4 � . 8	�9� -' ���2%'

 �c�5s�82�
  t,� &6Z -' �/� ���Z "
�- k�SU ��

"� &6'�8� rY6 E4Z  E	'FU' .Z ��K84 ��6

 }�$%5s�82�
  t,� &%' �oD� 8�8	� ]�'8� ��

 ��6 &6'�8� rY6 E	'FU'(Ehdaie & Waines, 

2001). �o�A Rawluk et al. (2000) �
��D
 Q�'F!  .Z

5@ k/A$� ���� .9$�� ��  ���2%' J*	� I	'86 �� � 4

 5'F�� �� �8�w|� J&6Z 5�- -' 8�= �� 5s�82�
 ��Z -'

&6'�
 .
'� �8o�D, � �����8a . ��"�	-�'  ���! *H� x	

.9$�� �� ����� .
'82	�� �'�4 � L@ I	'86 � �' �' 

I��9� .Z �6 ��40�  8�w|� 5s�82�
"�/� �'� �

FU'8� &6'�
 &6'�8� rY6 � .
'� �����8a 5'F�� E	'

)Lo´pez-Bellido et al., 2006( .��  '�
1 x	 G	2


��D
 rj0� E	�-@  5�- �� 5s�82�
 -' ���2%' .1

J*	� ���! &61  � ��	�8! .
'� �83�D, E	'FU' t,�

� 5@ I��9�|
'� �����8a � �83�D, ��b+� 8� �8�wk 

'�
 *	� I	'86 �� ���!&6 )Lafond, 1992(. Ayoub 

et al. (1994)  -' "$��9� ���2%' .Z �
�8Z Q�'F!

 �� � &6'� �8o�D, E	'FU' ��� 8� �82DZ 8w' 5s�82�


 g�� t,� �� ��,.���  4 .�b�% *Z'8� E4Z �

�	�8!. �.��1 ��C^Y � � �0Y "�'�
 �� " �4

"� '� 5s�82�
 ��1 �D� ��P�%  &01 5�- �� 5'�� .�

��D
 .U�' ^Y.  .� ��! g82%� ]�H 5s�82�
 5'F��

��'� "P2�� �Y �� ��	'8U �	��K . "
�/� ��	'8U

5�6�  B	8C -' ��! g82%� ]�H 5s�82�
 ���|� t,�

 "A@ �'�� � "4�! �	9�.	Ff� �� �� "���6 .

                                                                                   
1. Mineralization 

.� J5s�82�
 �4��Z B	8C -' ��6 ���|� 5s�82�
 ]�A�

�6 ��Y � "	�0�@ ��2Y' �� T�D� ��! g82%� -' 5

"D
 �'8H ��!  �8�!)White & Wilson, 2006 .( �	' ��

.� �+� ]WU �� �Y "
�/� 5s�82�
 5'F�� B�9#�  �O	�

.� ��' �% �� �� �� 5'�'8U Q�� ]�A�  ��) ���� ��

n�� "��� 82� (.� 5��%o��	82�
� � "	�0�@ ]�A�

 �	' .Z &U	 E4Z_���� �w|� 5'F�� �� "��� 8

 &6'� &6'�8� rY6 � .
'� �8o�D,)���N� .( ��

�� ]�9� �%  ��+K �% TS�WY 8P	� �4  

)�q����n (.� M%�� R	-�� ]�A�  � Q�� 8� TcD2�'

 rY6 � .
'� �8o�D, J5s�82�
 82DZ "	�0�@ 5'F��

�% 8P	� .� &b�
 &6'�8�  8�c� E	�-@ �'8N' �4

��� ."�/� �'�  "%�8� ���� ;�S �'8� �% 8w' 5�6

 &6'�8� rY6 � �8o�D, TS�WY� _���� �	' �	d

"� �6� .  

.� G	2
"� 50
 B�9#� �	' -' ���@ &%� .Z �4�

�	c 5�� `#A -' "%�8� ���� ����� ���! �4

 V<2Y' .
'� �����8a � �8o�D, J&6'�8� rY6

"�/� �'�&6'� ��N� � . ;�	9� "%�8� � ��P
��

 �	c .Z �6 ��40�L1 (Capieti)  �	c �� .� &b�


L��$� ",'�- ;�S�WY -' 8P	� � ��� �'���Y8� �8�

 �	cL2 &6'� �'8H ��/� �P	N �� . `#A -' �	c �	'

 .b�� �� 8P	� �	c �� .� &b�
 .�b�% ��C � .��� _���'

�/��  8P
�� .Z &U8! �'8H &���H	' 8�c� �8	>a��Z �

"� �	c �6� . -' ]S� G	2
 �	d� J;'�40� �	'

 k2	�'� "U8/� "	+
 ;0	�-@L1 .�*H� 5'��,  &6�4�

"��6� . �Y k	Ff� -' ]S� G	2
) ���N� ( F�


 �Y ;�S�WY "b�
 ��b+� -' "Z�) 8��U E	'FU'

]Z 5s�82�
 �S�� � L>N ]�H ( �/� -' 5s�82�
 V8W�

).��O	�  8	�9��� � �� �2o4 �� �8!���Z (��� . ��

 J{$% ��'� �� �8o�D, �	820�� ��W� �'8� &	+


 E4Z �2U8! 8e
 �� � � 8�c� k
'� �����8a �S��

"!��A@"� V8W� -' "6
 "$�#� &�	- �4 k	��

 �'�9� J"[�D�6 �4��Z��  �� rAY 5s�82�
 �8!���Z

' �	' &0Z &+N J&6Z k��8� �� V8W� � �2o4 �H�

 ]�H .�0� BC�� 8	% � ./A$� ���� .9$�� �� �	�N

"� .�S���6�.  
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