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9�� 
 U� Ci �� 
��6| �"  
��0V 9�n��4  9�5" ./

) ��/� 
�8	 ��	��	323��R�� 	 
Z �( Q��bi/ �� U	 

9��"�� 90� 
X� �Y j5U� ��X���  Q�RS 
X�Y5Z5@�5	  7�/

�����F  
"��O�/ �5TU	 3" y�H8� 7�/ /~Z ?�/ �0�/ ���!"

?�I�43��� 
��"��" 16U� 
��/� 9��F [� \	 .�� .�/~F

 .0�  

?�I�4 3XU�/ 3" 345� �" �� �5U-�� 
��"��" 3�6U� .��

9�<" �?�- ?<4 �/��/ 
��/� ���US �� 9��R �/  .�/��"

 y�H8� 7�/ O/ a0� .?�/ 3 @�n� �/�V .04 345� ��5	

  0U��O�/ 
	5" 
��/� 3�5F 7�/ ]U-/�� yi�U	 
����U�

��4 /~Z .?�/ �L k�Y5Z5@�5	 j5U� 
���" 7�Uh��.�L 

?�I�4.�� [� \	 3�5FWU4 7�/ .�� 7�/ ��X	/ /� 

�545" 
	��L �� �" ?���;  O/ ?v�R; 7�/ ���=K 
�Y  


����U�  w�\ �/ ?�I�4
��� 3- ?��"�V ./�/� 
�m�" O/ 

�T� ?��-  ?�R�- 3@5�� 0U !� �~"  3	���" ��.�� 

sbS/ 9�<" ]�/�@/ .� ��/�	 ��X" 3 @�F .0�5�  

)
  ���� �%  

'*��* +,�-� �
����  

 3�5F �<�L �� 3- �<	 yi�U	 ?!�Z /0 "/ y�H8� 7�/ ��

 �X��/��/ �5�@ 3��4 O/ 
��� [� \	 �"�U	 �� 
��"��" 3�6U�

)243" ��  
@�I	 ( ]����� Q�5S ��� ;/ 
�/0�	 .��

 �" 0I" 3�;�	 �� .0� 3�<� ?�/� �54 3�5F 7�/ ]��

]�����3S�� .�� �� !"�� �� ./1397  7 @�� 3" �/0V/

9�n��� 
�/0�	 Q/0���	 ̂ ��/ �" ?�/ �-K 3" �Om .0� ��

��X	 �� z��0�� 3�5F 7�/ �0; �� C�� �" .��10-30 

3����5-  0S����  ��3
	 N� !F �� �� j5�J	 �� .0"��

��J��"�KL �� �/ 3� 9� !F��J��"�KL �
"�P 1�"��/  
V��

?��� w�\ �/ 3" �/0V/ 9�n��� ?R� ��9O/0�/  ��.��F ��

 �04) 0�1) 1X� .(19�n��� ]U-/�� 18	 ( ��5	 .��

3�5��
	 ���� /� .�/��".0��  

  

  

 �".1: ��0�'*��* 1����� +,�-� �2�3� ��% 
� ! �	�-���% 4��5�	 1��	 5� '67����) �%��� ��%http://irimo.ir/(  

;��
  '(2-�  ��<6=� ����7���.  '*>�	 )
�� )mm(  '*>�	 ?	�6� ���� )co(  

1  ��/  N˝51 ́27 ˚38E;  ˝11 ́08 ˚47   285  9/10  

2  3�5U�/  N˝21 ́16 ˚37 E; ˝44 ́08 ˚45  456  3/13  

3  
	b�/ 9���4  N˝41 ́47 ˚37;  E ˝27 ́32 ˚45  210  2/14  

4  34/5=  N˝47 ́08 ˚38 E; ˝23 ́35 ˚46  205  10  

5  .5=  N ˝21 ́31 ˚38 E; ˝24 ́46 ˚44  290  12  

6  �6��-   N˝53 ́50 ˚38 E; ˝26 ́02 ˚47  404  6/12  

7  7�X�	�<�  N˝12 ́21 ˚38 E; ˝02 ́30 ˚47  380  8/10  
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�5�"*����� ����  

9O/0�/ Q�RS1	�� y�H8� 7�/ �� 90� .��F  �� �O

j�R��/ �
�S/ 3V�� �eV �3H� �eV �
�/5� ]\" �/0I� �9��F 

�=�� �/0�F �/0I� �
�S/ 3�6U� �eV �
��@ ���	 9�F �V�� 

 �
�S/ 3�6U� �5i �
�S/�5i c�" 90��VG�� �./ c�" 

90��V?6!� �./ �5i 3" G��  �� 3h�6U� �/0I� �c�"

90��V c�" ?;�!	 �
�S/ 3�6U�90��V c�" �O �./ �./

�3��� k�= �O  c�" 9�� de� ]\" k�= �O 


	 
�/5� .0��"  

  

���� @��3�  '�CD��%  

��X	 7�" Q�RS 3!��H	 �5TU	 3" O/ [� \	 .��

��/ 3��J� 7�n���	 3!��H	  3@�i k� W��N� 3"  �5	OL

3U	/� 0Uo ./��� �� 7X�/� �/�@/SPSS  3\!�23  9��R �/

3" .0� �5TU	 7��I� �<� ?RS �� �� j5U� 9�/���  ]��- 

�Q��bi/ �J; O/ 3��J� 3" 3RZ�	.��  
�S/(PCA)  t�5�

����/�@/ PC_ORD  3\!�5 9��R �/ 0�  �/�F��� ]U-/�� 


I�4 �<�L �" .� � 3RZ�	 
�S/ ��� 9�F .0�.0U" 

?�I�4 3��J� y��i O/ 
���" ��5	 Q�RS ���  ��

3�5= N� 3" ./Ward  ��J�/ 
�0��V/ 3�S�@ �"�	 ���I	 

) 0���F12.(  

  

 E��6*  

 �� �04)2 (9O/0�/ Q�RS 
R�S5� ��	L ,�� � .��F

��X	 1- ./�" 
��"��" 16U� 3�5F 90�90� 3�/�/ �� .?�/  

  

  

�". 2: +�(3� 
� �	
�� �
�� ���� ������ 
��G  �
�<6H� I�*  

 Q/���q� C��l

(0S��)  
7�n���	  �_-/0;  1V/0;  0;/  .��D =/ ?	b�  trait ?RS  [���  

3/43  97 6/195  9/25 ��F awbw Aerial Wet Biomass Weight 
�/5� ]\" �� �O 1  

9/27 6/13 7/26 7/8 mm cd Collar Diameter 3H� �eV 2  

9/25  4/7 6/12 3/4 mm msd Main Stem Diameter 
�S/ 3V�� �eV 3  

3/28 68 102 32 cm h Height 9��F j�R��/ 4  

9/56 7/1 4 1 �/0I�  nfb  Number of Flowered Branch 
��@ �/0�F �=�� �/0I� 5  

9/15 5/33 9/43 1/21 mm id Inflorescence diameter 
�S/ 3�6U� �eV 6  

5/24 4/9 14 5 �/0I� in Internodes Number 
�S/ �V�� 9�F ���	 �/0I� 7  

7/35 9/24  51 11 cm il Inflorescence Length 3�6U� �5i 8  

7/54 2/21 40 8/4 cm blwi  Basal leaf Width 90��V c�" G��./ 9  

5/36 5/47 4/86 20 cm bll Basal leaf Length 90��V c�" �5i./ 10  

52 9/2 1/6 1 - llw Leaf L/W c�" G�� 3" �5i ?6!� 11  

3/28 6/7 13 4 �/0I�  ipp Inflorescence per Plant 
�S/ 3�6U� �� 3h�6U� �/0I� 12  

46 3/37 3/82 10 2cm bla  Basal leaf area 90��V c�" ?;�!	./ 13  

3/52 5/4 10 2/1 ��F blw  Basal leaf weight 90��V c�" �O./ 14  

6/22 7/8 15 7/5 /gr2cm sla Specific Leaf area c�" 9�� de� 15  

2/44 9/33 9/70 3/11 ��F adbw Aerial Dry Biomass Weight 
�/5� ]\" k�= �O 16  

3/43 1/61 2/123 3/16 ��F ubw Underground Biomass Weight 3��� �O 17  

k� W����/ 3��J� �5	OL ,�� � 7X�/� �5	OL  3@�i

 �04 ��)3 ( .?�/ 90� 3�/�/  
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�". 3: �5�"*� ���� K�L*��� 'M��(� ;�6=� +,�-� K�� �"� ����  

  
�/5� ]\" �� �O 3H� �eV 
�S/ 3V�� �eV  j�R��/9��F 
��@ �/0�F �=�� �/0I� 
�S/ 3�6U� �eV 

?RS/3HeU	 awbw  cd msd h nfb id 

��/  6/12-±5/61 cd  6/1±6/14 b  4/0±4/6 c  6/4±8/67 b  3/0±3/1 ab  5/1±6/32 a  

3�5U�/ 7/15±1/118 ab  1/1±5/14 b  2/0±4/8 b  1/3±8/92 a  4/0±0/2 ab  8/1±7/34 a  


	b�/ 9���4 9/5±02/92bc  09/1±4/12 b  6/0±7/6 bc  9/2±3/58 b  6/0±3/2 a  2/1±4/25 b  

34/5= 9/4±105b  2/1±8/12 b  6/0±04/7 bc  1/3±1/67 b  4/0±1/2 ab  1/1±7/32 a  

.5= 8/9±3/118 ab  6/0±7/11 b  3/0±07/6 c  5/5±1/64 b  2/0±5/1 ab  0/2±4/35 a  

�6��- 6/3±4/39 d  4/0±8/10 b  4/0±7/6 bc  8/1±9/37 c  0/0±0/1 b  6/1±1/36 a  

7�X�	�<� 3/16±145 a  0/2±7/18 a  7/0±4/10 a  2/4±1/88 a  4/0±8/1 ab  0/2±7/37 a  

F  85/10**  15/4**  52/7** 12/23** 51/1ns 68/5** 

sig 000/0  003/0 000/0 000/0 2/0 000/0 

 
�". '���� 3  

  
 �V�� 9�F ���	 �/0I�


�S/ 
3�6U� �5i 90��V c�" G��./ 90��V c�" �5i./ 

 G�� 3" �5i ?6!�

c�" 

 �� 3h�6U� �/0I�


�S/ 3�6U� 

?RS/3HeU	 in il blwi bll llw ipp 

��/  8/0±0/10 ab  1/2±5/26 bc  8/2±7/22 bc  6/5±5/43 b  1/0±9/1 cd  9/0±5/8 ab  

3�5U�/ 7/0±8/11 a  1/3±4/39 a  0/2±5/33 a  4/3±7/68 a  1/0±0/2 cd  6/0±0/10 a  


	b�/ 9���4 1/1±5/8 bc  4/1±8/22cd  5/2±6/27 ab  5/5±2/66 a  1/0±4/2 c  9/0±8/6 bc  

34/5= 2/0±6/8 bc  2/1±8/19 de  2/0±6/5 d  6/0±5/31 c  1/0±6/5 a  2/0±3/6 bc  

.5= 6/0±6/8 bc  6/1±5/18 de  7/0±8/6 d  0/2±8/27 c  1/0±3/4 b  4/0±8/6 bc  

�6��- 5/0±0/7 c  6/1±0/16 e  6/1±5/19 c  9/2±5/48 b  1/0±5/2 c  5/0±0/6 c  

7�X�	�<� 7/0±1/11 a  8/1±6/31 b  5/2±6/32 a  5/5±4/46 b  1/0±4/1 d  7/0±3/9 a  

F 15/5** 77/17** 56/32** 22/14** 44/38** 91/4**  

sig 001/0 000/0 000/0 000/0 000/0 001/0 

 
�". '���� 3  

  90��V c�" ?;�!	./ 90��V c�" �O./ c�" 9�� de�  ]\" k�= �O
�/5� 3��� �O 

1��/'(2-� bla blw sla adbw ubw 

�%�  0/5±8/20 b  7/0±3/2 c  2/1±5/9 a  3/4±8/25 c  9/7±8/38 cd  

'��-�� 1/4±1/49 a  0/1±2/6 a  9/0±6/8 a  7/4±4/43 ab  9/9±4/74 ab  

��N	� ���C. 4/8±2/48 a  7/0±3/5 ab  5/0±7/8 a  9/3±5/33 bc  7/3±0/58 bc  

'.��H 1/4±1/39 ab  6/0±7/4 abc  6/0±5/8 a  4/1±2/34 bc  1/3±1/66 b  

��H 4/4±5/25 b  6/0±1/3 bc  1/1±6/8 a  1/4±6/32 bc  2/6±5/74 ab  

�O��! 4/7±0/33 ab  8/0±5/3 bc  4/0±4/9 a  0/1±6/13 d  2/2±8/24 d  

K�� ��P� 7/6±0/45 a  0/1±1/6 a  4/0±5/7 a  8/5±2/54 a  2/10±3/91 a  

F  46/3** 28/3* 69/0ns 24/10** 85/10** 

sig 009/0 011/0 65/0 000/0 000/0 

**  
UI	   0S�� k� de� �� .�/�* 
UI	   0S�� ,U� de� �� .�/�ns 
UI	 �0�.�/�  

  

 3!��H	  W����/ 3��J� O/ 1S�; ,�� � ^��/ �"

7�n���	�04 �� �� )3(?�I�4 ab =/ � 3��- ./�" ��

  
��@ �/0�F �=�� �/0I� ��U_ �/ 3" 3IZ�e	 ��5	 Q�RS


UI	 9��F c�" 9�� de� �/��5" j5U� �54 3" 345� �" .

?�I�4 ���	 k� �� ]H� 7��I� ./�" �
���" ��5	 .��

3RZ5	 3" 3��J� �545	 j5U� �� Q�RS O/ ��J�/ 
�S/ .��

�04) 0� 4.(  
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 �".4:  '�CD� E��6* '�'�RS�'AR�2� �
�� ���� ���� 4G ��C.�  ���� ��%   

f=��  
 3RZ5	19�� �/��")2(  

1 2 3 4 5  6  

9�� NO�/3 65/9 05/3 47/2 06/1 5/0 24/0 

W����/ 0S��4  8/56 96/17 57/14 24/6 96/2 4/1 


I�J� W����/ 0S��5 8/56 76/74 3/89 5/95 5/98 100 

k� �/ 7-�" 9�� NO�/6 44/3 44/2 94/1 6/1 35/1 1/1 

�
��

��
 


��
  

) 
�/5� ]\" �� �Oawbw( 8/0- 55/0 008/0 05/0 03/0- 2/0- 

) 3H� �eVcd( 83/0- 04/0- 35/0 04/0- 3/0- 23/0 

)
�S/ 3V�� �eVmsd( 87/0- 01/0- 18/0 4/0- 03/0- 16/0 

) 9��F j�R��/h( 91/0- 1/0 18/0 32/0 11/0 04/0 

) 
��@ �/0�F �=�� �/0I�nfb( 55/0- 31/0 71/0- 24/0 07/0- 13/0 

) 
�S/ 3�6U� �eVid( 17/0- 16/0 81/0 38/0- 34/0 00/0- 

) 
�S/ �V�� 9�F ���	 �/0I�in( 88/0- 13/0- 26/0 34/0 08/0 04/0 

) 3�6U� �5iil( 87/0- 33/0- 1/0 26/0 2/0 03/0 

90��V c�" G��) ./blwi( 67/0- 7/0- 07/0- 13/0- 1/0- 06/0- 

90��V c�" �5i) ./bll( 42/0- 72/0- 5/0- 02/0- 13/0 11/0- 

) c�" G�� 3" �5i ?6!�llw( 43/0 8/0 19/0- 17/0 26/0 16/0 

) 
�S/ 3�6U� �� 3h�6U� �/0I�ipp( 83/0- 33/0- 33/0 26/0 07/0 01/0- 

90��V c�" ?;�!	) ./bla( 67/0- 04/0- 6/0- 3/0- 18/0 05/0 

90��V c�" �O) ./blw( 82/0- 04/0 44/0- 28/0- 17/0 04/0 

) c�" 9�� de�sla( 77/0 5/0- 02/0 3/0 14/0 06/0 

) 
�/5� ]\" k�= �Oadbw( 94/0- 29/0 009/0 04/0 11/0- 04/0- 

) 3��� �Oubw( 8/0- 55/0 008/0 05/0 03/0- 2/0- 

× .��� 	/�������� 
UI	  �<	 .��� 	/��� �/5U�3RZ5	 7�66� �� �/�
	 w5!8	 ��.0�5�   

  

 �04 3" 345� �")4 (  9�� NO�/ ����H	 3!��H	 

9�/� k� �/ 7-�" 9�� NO�/
UI	 �5i 3" �� t�5� .�/�

3RZ5	 3�  �0; ��  ?�/ 7��6� 1"�V �/3/89 0S�� O/ 

 Q/���q�t�5� 3�45� �/ 3RZ5	 3� 90�  �� �� .?�/

 �3RZ5	Q�RS C�/�l �" ��m�"  �/�\ �/ �� .� ��" ]H�

3RZ5	��/� ��. 90� 3�45� W����/ ����H	 t�5� 3RZ5	 .��

1  ��3  C���� 3"8/56 �96/17  57/14  j5�J	 ��  0S��

3/89 0S��  ����q 	 W����/ 1- O/
	 �04) 0��"4( .

 �O Q�RS 3- �/� ���� �/ 3RZ5	 �� 9�� .���/��" C�/�l

 �/0I� �9��F j�R��/ �
�S/ 3V�� �eV �3H� �eV �
�/5� ]\" ��

 3�6U� �� 3h�6U� �/0I� �3�6U� �5i �
�S/ �V�� 9�F ���	

                                                             
1- component 
2 - Eigenvector 
3- Eigen value 
4- % of  Variance 
5- Cumulative % of Variance   
6- Broken-stick Eigenvalue 

90��V c�" �O �
�S/ �O  
�/5� ]\" k�= �O �./

���3 �C�/�l 7�� ��" �" 90�� 1�X�� �� /� ]H� 7���

3RZ5	 �/  �/�0U G�� 3" �5i ?6!� ?RS �� 3RZ5	 �� .

 c�"7�� ��" C��l  .� ��" 9�� �/��"�5" /�/� /� �� .

 �� /� ?���/ 7�� ��"  
�S/ 3�6U� �eV ��� �5� 3RZ5	

3RZ5	 7�/ 7��6� ?�/� �� �545	 Q�RS .� �" ?V� �" .

3RZ5	 /
	 f\�	 �  .�� =�� Q�RS �5� W	5��" 3"

.0��/� ]H� 3RZ5	 7�/ 7��6� �� 
6�-�� �5i  �/ 3RZ5	 ��

 O/ ��P 3"  ?�/� 
�m�" ?6_	 C��l c�" 9�� de� tH@

 .0U �/� 
RU	 C��l Q�RS ���� c�" G�� 3" �5i ?6!�
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