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��" #� 	 �������� �� !� �="&0 >���� 	 
%�	��? @��"��� A?)� �,B: 

2-4 .: -����� !� �9";< � �,B:+C����D  E�F���� �="&0 >����
��! �="&0 >���� 	 
%�	��? ��B:  
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)������ 	���
 :4/2/1391 - ����
 	���
 :26/3/1393(  

"C�E+  
�� �)*+ � ,�-� .�/  ,�0 12�
�� �34�5�0  67��89 �-:3��;�  ������ <-� ,�0 
��4;��� �	. 1>?  <�@ ��
� �� ,�0 
���-*7 �	� 

6;-A �0� �-B�� 4;���  676� ��� �C> ������ 
���3 <��D� �4;. �>���� ��� �E�	� �6;-A F �� �0  4;�-/�
��G   H�I2� ,��I� <�J   �� ,�I
A
�9  ,�
K� �� �0���� <-�  ,�0L��C/ ���E� � 65E��6;-A ,��M . 5��� N-�/ �-�2� � ,� 10��E �� ��74 . 6I�   �-IO�� I���D�G  I
�  �I���D� ���

�*K� <���� 6;-A ��2P )Amugdalus Arabica, A. scoparia, A. haussknechtii, A. eleagnifolia ( B�-� ��2   � ,�-I� .�I/ �� 6

�S�0 F �8� �>������ T��U �0�V* �2B�
E��WB� ��� ����� �� ����D� ���
� ��.�/ F ��� �X�6;-A F �� �0 ��-�B � �Y��� �2B ��  ��

���H�7 H�V* Z� 
5C� � [�����2P ��5>�,�� 
�B 
/ �� Z  � ,��9��� ���> I ���-��  ��6;�C:A �*7 4�. [�2; �0
Y-/ ,�,4   �� �� ZI 
H���  �� H��$5>� ��\�; 4��:7 �4>1 )NaCl(   �� � ]�  ^3> �40�� T��� ,�-�25 �50 �75 � 100 
��:  [-I��   ��I��9 �I��E . I��-57 �� T

a?��7 b�� LY�c  �E��d/ ����)/ 6> ��  .����94�4; .���E� �� 67 ��� ��*; ]��5; .,�-�  ��
���� [-�  �����U�$/�� . [�2; �0   65I>�7
4� 6� ,�-� [�2; 67  .��� 40�� ,�014 �5;�>  �� �5�����  .����94�5��� [�2; �� .��� ���
� �  .�/ ��/ ,�0100 �:
�   6I� [-�

9/8 �5;�> F
�S�0 ��E�� .0�7 �5�  � �*��� ����D� F��5*
�,� H�-/ [�2; 6� g-���  ��-�B �2B �� T%�K ,�0 �-I�.  ���IE�  ,�-I� .
LB-� .0�7 hXB �1
>�5  F09 �,�� �Z� � ��V�� hXB .���E� � �1
�:7 ��@��5
; 1�4> �1��
�� � �:7  
Y��I  �O:M .���E� � F�� 

<�4;�  �-0� �[�2; �0 �4. ��
�[�2; �� F
Y��  � 40�� ,�0 39 �:
�  ��4D� �� .�/ .���E� �� � �-� <�A �� <�A9[�2; �� �/ 4� H���E� �  ,�0
 .�/ ��/100 �:
�  6� \�; [-�4/118 �:
� 4
>� <�A �� <�A. 
� ��6;-A �� 6	Y�3� ,�0 H4� A. arabica  ,�0�-57�E ����D� F��5*
�

����*� 
V;�H� 
A ,�0�+�� hXB � �0� ,���i �%��U  �� ��B�-�2
5+� �� ,�-� .�/ �� 6 ���� ���� �O; 6� �    <��ID� 6I7 4I>�  ��I/ F
 6� 6;-A,�-� .�/ 4���. 

"B?+���I�	: 
Y�� F���XM �%��U �j�A�� ���:7 �4 1�4> .  
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1 .��+��  

II
� ��.�II/ �� 
�� ,�II0�II3�  �)II*+ � ,�-II� n�IIB
.�/  ,�012� �� h-���  I
� F�� �� �4;-� ��  ,�-I�

� \2B T)*� To	� F�� ��>� �;�6�    p��I�� �� HqI��
 � \*+6�
; ,4B \*+   �I>� �I/ )Hussain et al., 

2009.(  ��II����� 55  �-II� �IIU��� �IIi��� �� 4II%��4;. 
�� j�>�  ���9FAO�  ���i��� ����� ,�   �1I7 ��4D� 6� 67

�� � �>-5�� ��4K �4���� �-� �5/8   �I/5/25  I
:
� �-
 ���9�� ��5)0  H4I� �I>� )Dejampour et al., 2012( .


Y�	E�  LB-� ,���� ,�0�-� ��4/ �4�  h9 
��I�� �r
�II� s�II+ � -II�; �II� 6II:�B �9 �� 6II7 �4  6II� ��-II/

H�2�  ,����I�   �I� ,�I0   GI��� h9 
��I�� � H���I�   LI>����;
�9
,��  
M ,�I0�-7 �� H��$5I>� � �IY9�   �I� 
I3c �   GI���

TV�B �0  H������7 . [�I> ��   I
+� ,�I0 �  GI���� �-I� ,
9 
���� 6� �5K h GD3�� 
I>� �
; j�A�� H4  �I>�  6I7

[�t� ��-�U 6� ��  6� ��-/�-� H�P h9 �4�  ,�0 GD3��
��II+     H��II�� ,��II
5C� � [�II����2P ,���II
���II7 

(Ahankoub, 2013) .TIIV�B  p��II�� ,�II
K� � ,��II7
L��C/ �      �I� 6I:��D� ,��I� LI>��� #���4Ic� 6:�B �� 65E�

�-II� �II>� s�II+ � h9 
��II�� �4II� .II� ���� u� �IIV
 ���II>���6II;-A .�II/ 6II� <��IID� ,�II0  ��II3
�� ,�II0


DE-� �G��;��   ,�
K����� <-�  ,�0 F
�S�0 � �	
��
���E�6;-A ,��M . �� N-�/ � ,� �I� 10��E �� �5�  I�74 .

��52� �-O�� F�� ,���<�4c� F� 6;-A �E�	�   LI>��� ,�0

� ���-*7 ��-� 1>?  <�@ ��� 6� GY��� 6;-A  <��D� ,�0

/ ����� ��.� 
�� ,�0 �I>� ,�-� 6:�B �� �3 .  .�I/
� ,�-�.�/ �� �)    6I7 �I>� 12� �3
�� ,�0  L�I>


A ,@-Y-E�� � .��� �� �
8v/�� H� �-� )Bernstein & 

Meiri, 2004.( ,�-� 
�S�0F  L�>  .0�I7 � L
>9

A ,�0��):�U ����/ H� I
; � �I�  -I�� )Greenway & 

Munns, 1980.(  
8vI/ F��   XIB .0�I7 �I� #�� � h9 h
��4> �O:M .���E1�   L�I> [��I	/  F5I��4;   �I%��U ��

 ZI)U �� [?5+� � �;4	�   TI�	Y�  ���
�
I�-
�  �Y-:I>

A�� H� �-� )Gu et al, 2012 .(  F
�S�0 ,�-� .�/


	�B �� �)
5;@ N-�/ LB-�� 
A ,�0 �I� �0�  -I� � �
 ��� F�� L�>
A ,��A��> �� H�
�� �����   wI:5C� �I3

�� �-� )Amolkumar & Sharma, 2008(.   

 �� ��)
� � ��7�� �%��U hXB �� ,�-� �8�  GI;-A
Mangifera indica       FI�� ]��I5; ��I>� H4I� �I>���

 .0�q        6I� �Ir�� �-I� h9 �I� ,��I
�9 6I7 ��� ��*;
J��     � �I�V�� � ,�� �FI09 �1
I�:7 ��$�E �O:M ����

 �� �0 �� 1��
�� ��4D� .0�7 G;-A ��-� .0�q 4� .
�E� � �@��5
; .0�7 6� T���/   �� ZI� � 1
I>�5  .��

      FI�� �IV�� ]��I5; �� ��I0�
A FI�� x��  .0�qI  �-I� 
)Durán Zuazo et al., 2004.(   

      ��4ID� � ���XIM �I%��U hXIB �I� ,�-� .�/ �8�
6;-A �� T
E��:7  [�)
 ��/ ,�0turfgrass   H4I� �>���

�>� .  �I� T
E��:7 ��4D� 67 ��� ��*; .0�q  F�� ]��5;
��E�� .0�7 ,�-� .�/ .���E�  H��;�� ��
� ��  GI;-A

 ��-�  .0�qI  ��  GI;-AP. vaginatum � Z. japonica 
 �-+ �� ,�-� .�/ ��/ �� T
E��:7 �� ,�5*
� ��4D�

4�5��� 6V; .       hXIB .0�I7 6I� �Ir�� ,�-I� .���IE�
     1��I
�� 6I� 1
I>�5  ��I�; � 1��
�� � 1
�:7 �1
>�5 

   <�4I;� �IE�� �� �@��I5
; ��4D� T��D� �� ��� 4�    ���-I0
�E��E�� .�� )Kamal Uddin et al., 2011.(   

.0�q  ,�0 ,�4	5�       6I� TI��/ �I>��� u4I0 �I�
6;-A ,�-� 6S5+�� � �5+�� ,�0   �I>� H4� <�r;� ,�

�� 6:�B �9 �� 67 � 6� ��-/ �  GI;-A ��V;�I� )Li et al., 

2008(� 9/��Z):y )Sai kachout et al., 2009(� ���-5 
)Karimi et al., 2009; Soleimani et al., 2006(� ��K 
)Suárez & Medina, 2008(�  #-I/ )Vijayan, 2009(� 

 �II:0� <���II� )Oraei1 et al., 2009( � ���II2/ z�II7 
)Sadeghi et al., 2008(� 65II�  )Eskandari & 

Mozafari, 2012(� 
II>�79� )El Nour et al.,2006(� 
 
Y�I7�j-5y )Nasim et al., 2007(  �-I� ��� �� �� �IIV

z��+ � T+��  H���� �-*7��7.    I�� �� �I*K� <���I��� �
 G����
>� \�@-Y-7� 
 ����� ���-*7 F 6�  GY��� n�4�� �

���   �� �<���I� �:I%� H�V* I�� F  �IO; 
I��  �I>� �I�M �� 
)Ghahreman & Attar, 1999; Sorkheh et al., 

2009.( ��6;-A F  \� �*K� ,�0  ��I
+{  <�@ �� x��I�
 �� �I
O; 4
$� #�
%-d+ � 1>?  ��I:A� D��   6I� �I��

��)*+  � ,�-����>  I
5+� �� �� 4I;��� �� )Denisov, 

1988.( H�?U �� ��F  G3���
�6;-A F   <���I� ,�I0   ��I)��

Y-/ �� [�2; 4.�/ 6� J�� ����D�  � H4;� ,�0�
M  H4;� ��

�� 10��E  ���I> )Gradziel et al., 2001; Sorkheh et 
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al., 2009.(  F�� ,��B� �� u40 .0�q  h�C5;� F��52�
 G;-A    �I2B F��I52� F
I
	/ � �*K� <����  ���I
E��WB


�B ,��� �� �X� ,��96;-A F  �06� TV�B �-O��  �� ,��7
 �i����-� 
K� ,��� ,����� <-�   ,�I0 LI��C/ � 6I5E�  �

��  � �4Ir� [��	/ ��r  ������-I�  h9 
��I��  �� s�I+ �
 F�� ]��5; F
�S�0 ��>� �;���� p����  .0�qI   �� �I�

 ���
5>� ��
)*+ T:U 6��A4 
+� ,�0   <���I� 
I��-B �
 GD3�� 40�-+ �-��0� j�A����7.  

2 .K	� 	 ���� �;  

1.2 .=2��"�	� �>,$ H�� E�F� �L� 
�	M  
� 6)��� 6� 6B-/ ���� �)  F�� u�40�  .0�qI    �
8vI/ �I>���

 �2B  ���I
E��WB    ��� ��-I� ,�-I� 6I� �I���D� ��  H�VI*
H�7 � 
c�� Z� [�����2P ��5>� h�M h-�B �  ,��I
5C� �

12� �� 67 ��� F��/H�V*    <���I� ,�I0 I��   h-I��� ��5I>� F
�� �-� 
�B ,���    �-IO�� FI�� ,��� �4� h�C5;� �X� ,��9

��� 6� 6	B��� �� I� LY�M �2B �� �� H�V*  ��-I�B � �Y��
6S5+�� h�C5;� ��  �h���� � 1Y�> ,�0 �2B �0 ��  GI����

 ��4	/ 6;-A �0 ,��� L|�10  � h�C5;� 6��  6:%�  6I��  �0 ��
 ��4	/ z�/ �2B �0 ��25  � �X� �4U��    6I��  �I0 �� N-�r�

100  � �X� �4U��  ��4	/ ���2; ���0 �� �X� �4U  6I;-A ��2P
  T��I� �*K� <����Amygdalus scoparia, A. arabica, 

A. haussknechtii, A. eleagnifolia�   \III
)$/ 6III�

�B  ,��94�.   

2.2 .���D "/�� 	 �;�L� ��,"�� +���  
�� �� �45�� 6:K�� F�0�X�  [��@ h9 ��5 �4%�  #4� 6�

c� 6>
��� �� Z  � �;-$U4i 6D �    �I� TI��7 ,-I�
h9 �3D��  #4� 6� 6>�� ,��K u��} ��45  ��/ ���

 ,���2± B��G �5;�> ���A ��-�� ��  ���c �V5$0 �0�
4II�5E�A . ���II> ��II�
/ �� ZII   I  �� �0�XII� ��II�-��


76� 
5>?  ,�0 �)30×10 �5;�>   �s�I+ ,��K �5�
 ���; 6� 6>�� � �-71:1:1 6;�C:A ��    �-I; ����I� ��

 ��	
��,���   ��4IK18  IB��G  �5;�I>  ���IA   65I��7
4� #4� 6� � 4;2        �I� �I
; 6I�/�� \I� � ,��I
�9 H�I�

 [-II:���XIIM� �II�XW/ 4II�:A-04;4II� 6  ��� II��2; �
[�2;  ,�0��  4
Y-/ ,�-� .�/ [��U� ,��� 60���4.  

3.2 .���D ,:���  
�;) ����N -����
��)�  E+

 	�"
D "B�� 	 ��A6�@�:O0� H  

 ��4	/ h�C5;� �� 15     
/ �I0 ,��I� h���I� � 1Y�I> [�2;  ��I�
 ,�-� .�/ )5 �� ���)/ �0 ,��� 6( � [�I2;  �I0    .��I��9 �I�

��-57�Ea?��7 b�� LY�c �� T E��d/   ,�-I� .�I/ ��/ �
 [-II:�� �� �II��;1�4II> 4II��:7 )NaCl( ��II�; �II�  ,�II0

�4�5E�A ���c w:5C.  40�� T��� ,�-� ^3> ]� )  ��4I�
  ���I7 6E�i� \I�;   ,��I
�9 h9 6I�( �25 �50 �75  �100 


��:  � ,��I� \�; [-�  ��I��9 FI�   4I� 6I5E�A �IO; �� . .
6�  �IV5$0 �-�     6I5$0 .I� #4I� 6I� �  I��� �U�I$/�� . 

[�2; �0 H��4;�  ,�
A4� .  I��  �� ZI  �� ����   �,�-I� .�I/
[�2; �� �� � �c� �� �0���� p �  ��4I:A �� s�I+ ,-�   �I0

H��4;� �� � z��+ �� [-� �[�2; [-� ,�
A  <�4I;� [-I� � 6*  
���-0<�4;� �/ ��� �   ���-0�� �6*� a?�U [�2;  �0 ��I> ,��� �
�>��� 4;4� H���9 �0 . 6I;-�; ���� ���c ��     #4I� 6I� �I048 

   ,�I�� �I�/ �U�>65   GIB�� �5;�I>    \I*+ ��� ���IA
<�4;� ;� 6*�� � ���-0H��4 4� ,�
A .  TI
E��:7 ���
� F

	/

a  �b   �-I;�9 ��� 6I� F/���7 � )Arnon, 1949(�   F
Y��I 
\��5�-5E ��� 6� )Troll & Lindsley, 1954(   �I%��U �

 � u�IId�� 1II7 u�IId�  ,��2�II*
  ��� 6II� GII�>��
s�+ � h9 #�D
D�/ )Emami, 1996(   � 6I*�� \
)$/ 6�

 / ,��I� .0�q  F�� �V�� #���4c� �� 6c�>    .�I/ �I8� F
I
	
#4� �� ,�-�   �I2B �0�V*��� T��U ��/ w:5C� ,�0

  h-I��� �*K� <���� �
/-;@ ��2P F�� ,�� �� ���
E��WB
�� �-� . G��r/H��� Z;����� <�; �� �0   ���IE�SAS  �  GI���D�

F
V;�
�    �-I��9 �I� �0 4I�P  6I����  FI);�� ,�   ^3I> ��95 
���
��� 4%�� �E�A <�r;�.   

3 .P�� �   

1.3 .�)3 ��� 
��
  ��$ 	 ���"Q�)R$ 
�;) ����N )�
�	���  	
% E��� E�"�   

 G��r/����H��� Z;�  ��*; �0���     wI:5C� b-3I> �I8� 67
,�-�  �� [-�[�2; �����U�$/�� . � [-� <�4I;�   ���-I0� 

�� \*+ � �/ ���<�4;� � 6*   ���-0� ^3> ��  4I%�� \
��	�  ����-�� ���D� ���� ,�0�-57�E F�� �I*  �,�  I/H�-  ��


�6;-A F  �0� ^3> ��4%�� \ � �8�  �2B ���
E��WB ��
,� H�-/ � ^3> �� \*+ � �/�� � 4%�� \  <�4I;� [-�  

 ���-0 4%�� ]�  ^3> ����	�  ��� 4�)[�4B1(.  
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5�891. ���%�& ��� '�;�(3<�= >����� ?�@/����,  



W/ 
����#��  
 GB��
,���9  


A [-�H�  
 <�4;� [-�

���-0  
��� .

�U�$/�� 
 �/ ���

 <�4;����-0  
 �/ ���

��6*  
 \*+ ���

 <�4;����-0 

 \*+ ���
��6* 

,�-�  4  **03/921  **23/975  **55/672  **28/2  ** 14/14  **45/0  ns 035/0  
6;-A  3  **88/7936  **47/7504  **76/602  **62/5  ** 50/5  **31/0  **333/0  

 �2B1  ns 29/340  *93/786  ns 39/33  ** 83/6  ** 36/6  **41/0  **356/0  
,�-� ×6;-A  12  ns79/298  ns 59/184  ns 49/77  ns 78/0  ns 41/1  *13/0  ns 041/0  
,�-� ×�2B  4  ns 53/423  ns 07/129  *70/136  ns 2/0  ns 93/0  ns 04/0  ns 041/0  
 6;-A ×�2B  3  ns 04/417  ns 77/263  ns 88/28  *51/1  ** 37/5  **39/0  **284/0  
,�-� ×6;-A ×12  ns 58/353  ns 35/155  ns 56/89  ns 44/0  ns 43/0  ns 05/0  ns 014/0  

**��	�� ^3> �� ����4%�� \  *��	� � 4%�� ]�  ^3> �� ���ns ��	�
; �����.   

 G���D�
V;�
�F  ��*; �0���    wI:5C� b-3I> �� 67
,�-� ��5*
�[�2; 6� g-��� [�2; [-� F   � 40�I� ,�0

 ���
� 6�7/72 �5;�>   �I5� �-I� �   
/ [�I�U� �I�  ,�I0���
�� ,�-�  �O:M .���E� �� [�2; [-� ���
� 4��:7�4>1  

�>� H4� 65>�7 )[�4B2( . I
� �� 6I;-A ��  �I0 <���I� , 
��5*
�F ��5�7 ���4D� F   I
� 6I� [�2; [-� ���6/82  �

62 >�5;� �5� 6� 
/�/L g-��� 6�  G;-AA. arabica  �A. 

haussknechtii  �-I� u?5II+� �  [�I2; [-II�  GII;-AA. 

arabica 
V;�
� ��[-� F ��> [�2;6;-A �  �0��	�  ��� 4�
)[�4B3( .
� ��2B F� # ���
E��WB��5*
�F ��5�7 � F

 [�2; [-�6� 
/�/ 6� L
���� 7/69 � 8/67 �5;�> �5�  6�
[�2; B ,�02� � ��-�B �Y��� � ��d5+�  6I5E� �I>�. 

 F��5*
�,�  ��-/<�4;� \*+ � �/   ���-0 #�2B F
� ��
E��WB ���
 ��-�B �2B 6�65E�A p:	/ �>� )[�4B4(. 


� u?5+� F��� �U�$/�� .[�2; 40�� ,�0 [�2; �   ,�I0
 .�/ ��/25 
��:  [-�[�2; �� �0 ��/ ,.�/  ,�-�

�/J�� )50 �75  �100 �:
�  [-I�  \I�;(  I
�	�� ��� �-I� 
)[�4B2(. 
� ��6;-A F  �0 F��5I*
�    ���I
� F��I5�7 �

��� ��4D� 6� .2/15  �7/9 �5;�> 6� �5�A. arabica   �
A. eleagnifolia  ��4IIK �II�7/9 �5;�II> II��� �II5�.� 


� F��5�7H��� ��d5+� �-+ 6� �� ���   4I;�) [�4IB3(. 
 #�2B F
� ��  ���I
E��WB [�I2;    �I2B ,�I0 ��-I�B  �

 �Y���6� 
/�/L 7/11  �11�5;�>  �5���� 65I��� .  4I;� 
)[�4B4( . �
	i� G*�� G	>-/[�2;  �I0  ��� ��I*;   6I7

�6;-A F 6	Y�3� ,�0 H4�    �I/ ��� F��5I*
� � F��5�7

  ���I
� 6� 6*��3/1  �7/1   <�IA 6I�  I
/�/   6I� g-I��� L
6;-A   ,�I0A. eleagnifolia  �A. haussknechtii  �I>� 

)[�4IIB3( . �II/ ��� ����IID� GII*��[�II2;  #�II2B �� �II0
 ���
E��WB �/ ��� 67 ��� ��*; G*��[�2;    �I2B ,�I0

   ��4IIK ���I
� 6II� ��-I�B6/1  �� �II/ ��� �I� <�IIA 6II*
[�2;      ��4ID� 6I� �Y��I� �I2B ,�03/1    u?5I+� <�IA
��	�  ��� ����)[�4B4.(  

5�892. ���%�& ��� '�;�(3<�= ?�@/���A��B36� �� �, ?C/�� �(�	D 	�  

 b-3>
�)*+ 

��4	/ 

 [�2; [-�
)�5;�>�5�(  

 

 <�4;� [-�
���-0  

)�5;�>�5�( 

 .���
�U�$/��  

)�5;�>�5�( 

 <�4;� �/ ���
0���-  
)<�A( 

 �/ ���
6*��  

)<�A( 

 \*+ ���
���-0 <�4;�  

)<�A( 

 \*+ ���
6*��  

)<�A( 

40�� 72 
a75/72 

a4/38 
a09/14 

a95/1 
b04/1 

a61/0 
a32/0 

25 �:
�[-� 72 
a16/72 

a2/38 
a22/15 

a84/1 
b27/1 

a63/0 
a35/0 

50 �:
�[-� 72 
ab62/67 

b09/32 
b92/9 

ab75/1 
a03/2 

b50/0 
a34/0 

75 :
��[-� 72 
b35/66 

b76/31 
b74/8 

b57/1 
b06/1 

b47/0 
a30/0 

100 �:
�[-� 72 
b68/64 b99/30 

b89/8 b53/1 a76/1 b46/0 a30/0 
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�8953. ���%�& ��� '�;�(3<�= ?�@/�����B36� �� �,?C/�� �(�	D 	� A  

�)*+ b-3>  ��4	/  
[�2; [-�  

)�5;�>�5�(  

 <�4;� [-�
�-0��  

)�5;�>�5�(  

 .���
�U�$/��  

)�5;�>�5�( 

 <�4;� �/ ���
�-0��  

)<�A(  

 �/ ���
6*��  

)<�A(  

 \*+ ���
���-0 <�4;�  

)<�A( 

 \*+ ���
6*��  

)<�A( 
A. arabica 90  a61/82 a43/47 a24/15 a06/2 ab57/1 a61/0 b31/0 
A.scoparia  90 b56/65 b36/33 b38/10 c49/1 c14/1 b48/0 c24/0 

A.eleagnifolia  90 b70/64 c06/29 b76/9 bc59/1 bc33/1 b49/0 ab36/0 
A.haussknechtii  90 b98/61 c28/27 b11/10 b76/1 a7/1 ab54/0 a38/0 

  

5�894. ���%�& ��� '�;�(3<�= ?�@/����(�	D 	� A��B36� �� �,
  

 b-3>
�)*+  

��4	/  
[�2; [-�  

)�5;�>�5�(  

 <�4;� [-�
���-0  

)�5;�>�5�(  

�U�$/�� .���  
)�5;�>�5�( 

;� �/ ��� <�4
���-0  

)<�A(  

 �/ ���
6*��  

)<�A(  

 \*+ ���
���-0 <�4;�  

)<�A( 

 \*+ ���
6*��  

)<�A( 

�Y��� �2B 180 
a74/67 b81/32 a07/11 b59/1 

b30/1 b50/0 b294/0 

��-�B �2B 180 
a68/69 a76/35  a68/11 a86/1 

a57/1 a57/0 a355/0 
   

2.3 .)3�  SB #� T�U!
��
  	 ��$ ���"Q�)R$ )�
 �VBW)N"F�� 	 '"/	EA  
�;"��;�  

 wII:5C� b-3II> �II8�,�-II� 
Y��II  �II��F � F/���II7 

E��:7 Ta  �b  I� ^3> ��  4I%�� \ �I�	�   �� ��-I� ���


�6;-A F  ����D� �0 G
:7
V;�H�    ^3I> �� �0�I
A ,�0
� 4%�� \��	� �4� ��� 
�S�0H��� F  �0 ��� ��*;  6I7


E��:7 ����D� �DE Ta  �b   #�I2B F
� ��  ���I
E��WB
 ��� ^3> 4%�� \��	�  �>� ���)[�4B5.(  

5�895. ���%�& �@/��� >����� ?�G��"?  ��@/�A! �0 '�;�;�  



W/ 
����#��   GB��,���9   
Y��F  ��7F/�  
E��:7 Ta 
E��:7 Tb 

,�-�  4  **21/71160  **87/2  **55/66  **08/76  
6;-A  3  ns 26/173  **57/4  **04/166  **19/190  

�2B ���
E��WB  1  ns 65/291  ns 58/2  **17/141  **77/223  
,�-�× 6;-A  12  **20/301  **31/2  **80/51  **90/24  
,�-�× �2B  4  ns 02/161  **44/4  **22/80  **89/36  
 6;-A× �2B  3  **98/468  **56/4  **83/71  **92/82  

,�-�× 6;-A× �2B  12  **53/442  **13/2  **67/36  **49/33  
**��	��4%�� \� ^3> �� ���  *��	��4%�� ]�  ^3> �� ��  �ns ��	���
; ���.   

  
HC�1 .?�G��" 
IJK �� '�(� L(M6 �N�  

    F
V;�I
� F��I5�7 �,�-I� w:5C� b-3> F
� ��
[�2; 6� p:	5� F
Y��       .���IE� �I� � �I>� 40�I� ,�0

 �>� H4� 6E�i� 6�
�94
>� F�� ��4D� �� �,�-� .�/
)T)�1 .(  

 G���D�
V;� F
V;�
�H� 0 ��I*; �0�
A ,�   6I7 ���
  I
E��:7 �F/���I7 H�
V;� 6> �0 Ta  �b  [�I2; ��   ,�I0

  ���ID� F��5I*
� 40��  �9 u?5I+� � 4I;��� �� �    �I� �I0
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[�2;  ,���9 �O; �� ,�-� .�/ ��/ ,�0��	�  ���4� �
 F�� ����D� F
�S�0�+�� �0  .���E� �� 67 ��� ��*;

 �O:M  4I��:7 �4I>1    I
V;� ����ID� ��H�   I
A ,�I0 �0�
 �>� H4� 65>�7)[�4B6.( 
� �� 6I;-A ��    <���I� ,�I0

  
Y��II  ��4IID� F��5II*
� F 6II�  A. haussknechtii 
     6I> F
Y��I  ��4ID� �I� � �E�� ��d5+�  GI;-A��  �IV

 u?5+���	�  ��� ����)[�4B7.(  

5�896. ���%�& �@/� � ?�G��" ?�@/���A! �0 '�;�;� �� ��'�(� )�* L(M6 ? ?C/�� �(�	D 	� A��B36� ��  

,�-� b-3>  4	/��  

Y�� F  

)�:
� <�A �� <�A(  
F/���7  

)�:
� <�A �� <�A(  

E��:7 Ta  

)�:
� <�A �� <�A( 


E��:7 Tb  
)�:
� <�A �� <�A( 

40��  72  e39 
a43/4  a97/19  a59/9  

25 
��: [-�  72 
d77/54  a33/4  b43/18  b01/8  

50 
��: [-� 72 
c53/74  b01/4  b50/17  b22/7  

75 
��: [-� 72 
b33/94  b05/4  b15/18  b07/7  

100 
��: [-� 72  a38/118  b01/4 b81/17 b45/7 

  

5�897. ���%�& �@/� � ?�G��" ?�@/���A! �� �� �;��0 '�;+/(0 ? .���� '�; ?C/�� �(�	D 	� A��B36� ��  

,�-� b-3>  ��4	/  

Y�� F  

)�:
� <�A �� <�A(  
F/���7  

)�:
� <�A �� <�A(  

E��:7 Ta  

)�:
� <�A �� <�A( 


E��:7 Tb  
)�:
� <�A �� <�A( 

A. arabica 90 
a18/75 a46/4 a58/19 b52/8 

A. scoparia  90 
a89/74 b97/3 b98/16  c55/6 

A. eleagnifolia  90 
a99/76 ab22/4 a49/19 a6/9 

A. haussknechtii  90 
a75/77 b01/4 b43/17 c79/6 

       

 #�II2B F
II� ���II
E��WB� ���5II*
�F ��II5�7 �F 

���� 
V;�H� 
A ,�0�0� 6�  I
/�/ L    �I2B 6I� g-I���

   � �I>� �Y��I� � ��-�B I��F   u?5I+� I�	��  �-I� ���. 
���D�G  
Y��I  �O:M [�I2; F  B�-� �� �I0 I2   .�I/ �I� 6

,�-� �� 
�[�2; F  �� TI%�K ,�0   #�I2B �I
E��WB� �
 ��� ��*;  ��4K F
Y��  ���
� �Y��� �2B �� 6777 

 ��-II�B �II2B �� �75 
��II:   �II>� <�IIA �II� <�IIA
)[�4B8.(   

  

95�88. ���%�& �@/� � ?�G��" ?�@/���A! �0 '�;�;�  >�19 ?�� ����=��O9� �?C/�� �(�	D 	� A��B36� ��  

,�-� b-3>  ��4	/  

Y�� F  

)�:
� <�A �� <�A(  
F/���7  

)�:
� <�A �� <�A(  

E��:7 Ta  

)�:
� <�A �� <�A( 


E��:7 Tb  
)�:
� <�A �� <�A( 

�Y��� �2B 180 
a1/77 a08/4 b74/17 b08/7 

��-�B �2B 180 
a3/75 a25/4 a00/19 a65/8 

  

3.3 . ��$ 	 
��
 SB #� T�U! )3� ���"Q�)R$ )�
��+�� �� X)*�)N )Y��: ZL$  ����;E�"�  

��r/G H��� Z;�����   ,�-I� b-3> �8� 67 ��� ��*; �0
  �� 1��I
�� � �@��5
; ��$�E �1
>�5  �1
�:7 hXB ��

 4%�� \� ^3>�	��  ��-� ���  6I;-A F
I� ��    hXIB �I0

  hXIB � 4%�� \� ^3> �� �$�E � �@��5
; �1
>�5 
 4%�� ]�  ^3> �� 1��
�� � 1
�:7�	��  �8� � �-� ���

 �2B�
E��WB� �     \I� ^3I> �� �@��I5
; � �$I�E ��
    1��I
�� � 1
I�:7 hXIB �I� � 4%��    ]�I  ^3I> ��

 4%���	��  �>� ���)[�4B9.(  
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5�899. ���%�& �P >����� ?�@/��� .�8/� �� ��<�� �Q��(;��  

#��

W/ 
����   GB��,���9  1
�:7  1
>�5   �$�E �@��5
; 1��
�� 

,�-�  4  **21/3  **131/1  **021/0  **24/8  **394/0 

6;-A  3  *098/0  **376/2  **025/0  **084/0  *002/0 

 �2B���
E��WB  1  *152/0  ns 001/0  **019/0  **154/0  *004/0 

,�-�× 6;-A  12  *054/0  **556/1  **012/0  **072/0  **002/0 

,�-�× �2B  4  ns 036/0  ns 507/0  **019/0  ns 025/0  **003/0 

 6;-A× �2B  3  ns 039/0  *834/0  **013/0  ns 0098/0  **005/0 

,�-�× 6;-A× �2B  12  **150/0  *588/0  **015/0  ns 029/0  **002/0 

**��	� �4%�� \� ^3> �� ���  *��	�  � 4%�� ]�  ^3> �� ���ns ��	� ��
; ���.   

 ���D�G     ��� ��I*; u�Id��  �I%��U hXB F
V;�
�
 �@��5
; ��$�E �1
�:7 hXB ,�-� .�/ .���E� �� 67

���� .0�7 1
>�5  hXB � .���E� 1��
�� �.  F
� ��
 #�II2B ���II
E��WB u�IId��  �II%��U hXIIB F��5II*
�

[�2; 6� g-���  ID� F��5�7 � �Y��� �2B ,�0  6I� ����
[�2; u?5+� � �>� 65E�A p:	/ ��-�B �2B ,�0   ,�I0

     �� 1��I
�� � �@��I5
; ��$I�E �1
I�:7 hXB �� �-B-�
�	� ,���9 �O;� �-� ���)[�4B10.(  

5�8910. ���%�&  ���RK �Q��P ?�@/����"  .�8/� S�T��(;� �?C/�� �(�	D 	� A��B36� ��  

,�-� b-3>  ��4	/  
�@��5
;  

)4%��(  
�$�E  

)4%��(  
1
>�5   

)4%��( 

1
�:7  
)4%��( 

1��
��  
)4%��( 

40��  72  e39/2  c19/0  a 32/3  e96/1  e31/0 

25 �:
� [-�  72 
d71/2  ab 23/0  b09/3  d11/2  d34/0 

50 �:
� [-� 72 
c97/2  b22/0  b08/3  c29/2  c40/0 

75 �:
� [-� 72 
b12/3  ab23/0  b 06/3  b37/2  b44/0 

100 �:
� [-� 72  a23/3 a24/0 b99/2 a49/2 a49/0 

A. arabica 90  a90/2 b21/0 b87/2 a28/2 b390/0 
A. scoparia  90 

a91/2 a24/0 a19/3 b20/2 a398/0 
A. eleagnifolia  90 

b84/2 b21/0 a20/3 a26/2 b389/0 
A. haussknechtii  90 

a88/2 a23/0 a18/3 ab24/2 ab395/0 

�Y��� �2B 180 
a90/2 a23/0 a111/3 a27/2 a396/0 

��-�B �2B 180  b86/2 b21/0 a109/3 b22/2 b390/0 

  

4.3 . )3�SB #� T�U! 
��
  ��$ 	 ���"Q�)R$ )�
 ZL$ )Y��: ���LW[?  X)*� ��+�� ��  ����;  

 �8�,�-�  �� hXB  �I%��U ����/  ���XIM 1I7    u�Id� ��
� ^3> 4%�� \��	� �>� ��� . hXB �Z�  �4I> ��I:7 �1
��V�� F09 � %�� \� ^3> �� 4 ��
�6;-A F  I�	� �0� ���

 �-� �8� � �2B ���
E��WBhXB �� �4> � �I�V�� �,�� �1 
� ^3> �� F094%�� \ ��	�  ����-� )[�4B11.(   

 �1��II
�� hXIIB .���IIE� LIIB-� ,�-II� .���IIE�
 �:7 � 1�4>�    �I� 1�4I> 4I��:7 �O:M .���E� �� � 4

<�4;� �>-/ �%��U F�� hXB ���
�  �-0� H���E� H�
A �
�� �4�        �I� �I�V�� � FI09 �,�� �ZI� hXIB TI��D�

6� �4� �5�7 .�/ .���E� ,�-�    ����ID� F��5I*
� 67
<�4;� �� �%��U F��  �-0�[�2; �    F��I5�7 � 40�I� ,�0

 [�I2; 6� g-��� hXB ����D�     .�I/ �I�/ ,�I0100 
�:
�  �>� [-�)[�4B12.(  
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5�89 11 .���%�&  �Q��P >����� ?�@/����RK� �U<  � S�T��  .�8/��(;��  

#��

W/ 
����  
 GB��
,���9  

�:7  Z�  1�4>  ,�� F09 ��V��  

,�-�  4  **24/2  **43/329  **593/2  **85/13004  **31/15576  **13/14819  

6;-A  3  **01/0  **60/23  **006/0  ns 01/20  **91/411  **43/61  

 �2B���
E��WB  1  ns 002/0  ns 50/3  **009/0  **02/102  **57/215  **36/423  

,�-�× 6;-A  12  *002/0  **95/6  **003/0  **58/52  **004/697  **26/66  

,�-�× �2B  4  ns 001/0  ns 90/2  **004/0  *36/34  *37/160  **02/66  

 6;-A× �2B  3  ns 003/0  **46/6  ns 002/0  *53/39  ns 796/127  ns 90/5  

,�-�× 6;-A× 
�2B  

12  ns 002/0  **07/6  **003/0  **54/38  *39/482  **06/79  
**��	� � ^3> �� ����4%�� \  *��	�  � 4%�� ]�  ^3> �� ���ns ��	� 
; �����.   

5�8912. ���%�&  �Q��P ?�@/���U< S�T� ��  .�8/��(;� �?C/�� �(�	D 	� A��B36� ��  

,�-� b-3>  ��4	/  
Z�  )�:
�  �� <�A

<�A-:
7(  

,��  
)�:
�  <�A

<�A-:
7 ��( 

F09  
)�:
� <�A  

<�A-:
7 ��(  

4>1�  
)4%��(  

�:7  
)4%��(  

��V��  
)�:
�  �� <�A

<�A-:
7(  
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