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  �4OP �;�F��4OP  K����� 6�]\� ��b� ��4	 6�47 �

c� W�?^45[ D?I��?	 6#��C	 Q��; .F� ��\�� 6/�R

H��F��
��\�G�� .F� H��L"�� 
:4� !4	�G �� HF� Q�?7 6:

6�47 89:��� �� 
>?@	 A	�4� �?<r� !�#N� 
��?7 Q��


���F��; 6;.?��� 6J�� D??V� �4b9	  Q���j?d"	

H��F��6�47 D�� 89:��� �� HF� Q�?7 S?T�� ]?a��G �� ��

H��� A?�@�  6�]\� .F� H��L"����� �� H��L"�� �; �� ��]/�

SPSS18 .F� ��\��  

  

S����  

!�N	 D?; K����� 6�]\� e��"� 6�47 �4OP Q��P. 

uloptera 6�47 �4OP �P. ferulacea4OP �H � � !�	]	

 6�47P. uloptera  P. ferulacea  �F��4OP 6�47 ��

!�N	 �� H�7 ���  D?; 6: ��� !��� ��:��� ��@a �� ��

 �
N��"Na� .��F�pH ��?��"� ��L#/ �!s�"?� �
aG H��	 �

 �g� F^�� �3?� .�J �3?� F^�� ����� _>� �� `�L���


9V	 W�L� �	�  
7F���; �D�  .�?�Q���  _>� ��

) ���� �4J F^�� c� ���"P�01/0P< �FJ) (2 �; .(

D?I��?	 6#��C	 �� A^�P e��"� 6; 6J4� �
aG H��	 ��

 ��?��"� ��L#/ �!s�"?� �3?� _>� �� `�L��� �.�?� F^��

!�N	 �� 
7F���;  ���� 6�47 �4OP Q��P. uloptera  .U#�

!�N	 ���� 6;9V	 EX"[� Q����  �4; �"�?; ��
 ���� �; ���

!�N	
	 �� �FJ) F��;2!�N	 �� .(6�47 �4OP Q�� P. 

ferulacea ��FC	 �pHD� F^�� �  ���� 6; .U#� �	� 

!�N	!�N	 D?9z�� .�4; Q�"�?; ����C	 Q���� �� Q��

�F��4OP 6�47 �
N��"Na� .��F� ��FC	 D��"�?; Q���� ���

!�N	 ���� 6; .U#� �L#/  g� F^����4; �� F^�� .F

!�N	 �� 3?�6�47 �4OP Q�� ��FC	 D��"�?; Q���� ��

 Q}�; 3?�)75 !�N	  (F^�� Q���F��4OP  F^�� Q����

D?��� 3?� Y�4"	 3?�) Q��66  6J4� �; .F9"#� (F^��

 �FJ 6;3!�N	 � 6�47 Q���� Q��P. uloptera  6�47 P. 

ferulacea  !�N	  
;�q 
��?/��dJ .�J Q����Q��  Q����

6�47 � ��   6Va�>	 ��4	�F��4OP 6�47 .�J Q���� ��

n49J 
��?/��dJ
	 
;�q 6�47 
�: �4R 6; .F9��;P. 

uloptera !�N	 �� 
���; ��4	 BR�9	 �� 
aG H��	 �; Q��
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69/1  !s�"?� ��FC	 �F^��15/0 F^��'  �L#/mpp 02/3 �

 �?��"�ppm24/273 ���� _>� �� ̀ �L��� �2066 "	 3?� ��

 Y�4"	86  g� �F^��12  .�?� �F^��39  D� 48 

 6�}�� 
7F���; Y�4"	 D?9z��  F^��395 
�?	 �"	


	 ����7���  �"�?; �4OP Q���� 6�47 D?9z�� .F��;

!�N	 �� �4:p	
	 ��7��� D?��� Q�	� �; Q�� 6�47 .F��;

P. ferulacea !�N	 �� 6Va�>	 ��4	 6C>9	 �� H��	 �; Q��

aG 
17/1  !s�"?� ��FC	 �F^��12/0 F^��'  �L#/

ppm92/2 �?��"� � ppm36/209 ���� _>� �� `�L��� �

1860  Y�4"	 3?� ��"	78  g� �F^��14  .�?� �F^��

31  D� 55  6�}�� 
7F���; Y�4"	 D?9z��  F^��

293 
�?	 6�}�� Y�4"	 Q�	�  �"	2/10  6J��


"���.���� Q�"�?; Q��7��� ���7  

  
  

 D�$E2-  � ��TN �� 	A -� ����� ��� U������ ��R2��$���TN  ���� ��P. uloptera  �P. ferulacea 

H� K�I
  H��  G� �����  H�B��� Q F�� �  ���#V �E��   ��$��F 

) 
N��"Na� .��F�Ds/m(  

��7 D?;  751/0  3  

**320/37  

��7 !��  037/0  356  

6"�F?��  

��7 D?;  684/2  3  

**944/24 

��7 !��  755/0  356  

(%) 
aG H��	  

  


��7 D?;  986/34  3  
**516/33  


��7 !��  716/3  356  

(%) !s�"?�  

��7 D?;  236/0  3  

**568/25  

��7 !��  085/0  356  

) �L#/ppm(  

��7 D?;  155/88  3  

**995/12  

��7 !��  012/6  356  

) �?��"�ppm(  

��7 D?;  083/197523  3  

**818/6  

��7 !��  514/4379  356  

(�"	) `�L���  

��7 D?;  444/3155304  3  

**967/12  

��7 !��  538/71254  356  

(%) 3?�  

��7 D?;  539/29088  3  

**906/73  

��7 !��  461/670  356  

.�J  

��7 D?;  323/35 3  

**287/15  
 !��
��7  251/8  356  

g� F^��  

��7 D?;  325/3078  3  

**718/31  

��7 !��  050/517  356  

.�?� F^��  

��7 D?;  164/2843  3  

**180/9  

��7 !��  254/387  356  

D� F^��  

��7 D?;  906/5434  3  

**997/21  

��7 !��  845/324  356  

) 
7F���;mm(  

��7 D?;  100/783006  3  

**591/68  

��7 !��  852/4251  356  

) �	�0C(  

��7 D?;  306/115  3  

**030/37  

��7 !��  130/14  356  

 �"	 �� 6���) 6�47 �:���

(�;�	  

 6�47P. uloptera 

��7 D?;  220/45  3  

**442/237  

��7 !��  600/22  356  

 6�47P. ferulacea 

��7 D?;  245/7  3  

**437/345  
!�� 
��7  489/2  356  

** * 
9V	 3?��� 6;
9V	 _>� �� ���  c� ���5 F^��
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 �4; A	�4� 
[�; 6#��C	6�47 ���"�� �; �<=	 
"[�9� Q��uloptera Prangos  ferulacea Prangos ...                               853  

 

 D�$E3- 8#�$�� H� K�I
 Q F�� � ����� � ��TN W���� �� 8$� �� ��$���TN �����B?�A� ���� ���  

H� K�I
 �$���TN ������  ����P. uloptera  ����P. uloptera  �P. ferulacea  ����P. ferulacea 

6"�F?�� 008/±0a68/7 032/±0b48/7  022/±0a69/7  017/±0a63/7 

(%) 
aG H��	 051/±0b17/1  063/±0a69/1  035/±0c52/0  041/±0b17/1  

(%) !s�"?� 005/±0b11/0  005/±0a15/0  003/±0c05/0  003/±0b12/0  

 �L#/)ppm( 078/±0a91/2  122/±0a02/3  214/±0b42/1  054/±0b09/2  

) �?��"�ppm( 124/±4ab30/229  784/±4a24/273  648/±10b76/210  243/±3b36/209  

(�"	) `�L��� 611/±25b3/1911  937/±30a4/2066  863/±1c1763  868/±3bc3/1860  

(%) 3?� 202/±1c111/66 080/±0a133/86  154/±0b100/75  104/±0b016/78  

3?� .�J 001/±0d009/0  001/±0b314/0  001/±0c029/0  001/±0a484/0  

g� F^��  579/±0a994/16  397/±0b944/11  510/±0c766/7  637/±0b983/13  

.�?� F^�� ±782ab977/35  677/±0a466/39  253/±1bc466/33  471/±1c783/30  

D� F^�� 832/±0c977/46  458/±0c411/48  908/±0a333/58  084/±1a050/55  

) 
7F���;mm( 759/±5b15/333  918/±1a33/395  454/±0d227  506/±8c95/292  

) �	�0C( 086/±0b179/9  101/±0d433/8  001/±0b349/9  112/±0a215/10  

) 
N��"Na� .��F�Ds/m( 004/±0a54/0  004/±0b48/0  004/±0b48/0  005/±0c43/0  

(�;�	�"	 �� 6���) �:���  6�47Pr. uloptera 00/±00c00/00  053/±0a830/0  010/±0b176/0  00/±00c00/00  

 6�47Pr. ferulacea 00/±00c00/00  00/±00c00/00  010/±0b174/0  037/±0a375/0  


9V	 EX"[� �F� �I��?; �>� c� �� 6;��	 E�P _>� �� 
:4� !4	�G g��� �; ���5 
	 F^��.F��;  

  

 S����X J�� R ?��V   

!�N	 S?T�� ]?a��G �� H��L"�� �; A	�4� Q�9U	 �; ��

 �!G �� A^�P e��"�  
>?@	3 6; �;�� 3?���6/59 �31  

4/9  ̀ 4�\	 �� 100 H��� A: K����� �� F^�� 6?J4� �� ��

 ��� !��� 
�4��: 
I"#U�� 3��u !�]?	 D?9z�� .F���:

 �;�4� 6:1 �2  3 6; F����f 
;4[H�7 �I�F�� �� �� ��

 �FJ) F99: c?NL�4 �FJ .(5  KN�� Q�FU	} ��FC	


	 !��� �;�4� Q��; �� �� �;�� �� S[�� D�� ��FC	 �F��


	 8��]/� �4�  �� �;�� E�R 6; S[�� D�� 6  �� .F;��

c��]� �L^ 6;3��9	 �I��?; �F��; �� Q��G�; �;�� !�4; ��

H�7 c?NL� ��) .���22�(  �;�4� D���;�9;1  2  ��G�;

3��9	H�7 c?NL� �� Q��6"��� �� 6N9�� 6; 6J4� �; .F��

Q�: !4	�G H��	G ��FC	c 4: _>� �� �4N�� �� ��01/0 


9V	
	 ���H�7 D?I��?	 D���;�9; �F��; �� ..�� W�L"	 ��

 �;�4� �� c� ��1 �2  3  3���u 
���; ��4	 Q���"	����

��� 
��L"	 �FJ) 3���u D�� 6; 6J4� �; 6: F�5
	 ( !�4�

H�7 �� ��p7�?<r� A	�4�!�N	 QF9;  6Va�>	 ��4	 Q��

6�47 ���"�� D?9z�� D�� �; .��: D??V� �� 6Va�>	 ��4	 Q��

 �
N��"Na� .��F� g���pH ��L#/ �!s�"?� �
aG H��	 �

 �3?� .�J �3?� F^�� ����� _>� �� `�L��� ��?��"�

g� F^��!�N	 ]���� �� �	�  
7F���; �D�  .�?� �  ��

6�47 ���"�� 
7F���; Y�4"	 .F9"#� �<=	 6Va�>	 ��4	 Q��

 ���F��"�� 3��u D���}�; !�4; ���� �; 3?� .�J  6�}��

 3��u D��"�: D"��� �; �?��"�  �L#/  D��"�?; HF�

F���� �� S?T�� �;�� �; �� �?<r� D��"�: HF� ���F��"�� .

  g� F^�� D?9z��  .�?� F^��  �?��"� A	�4�

6; 
7F���; �;�4� �; �� �?<r� D��"�?; 3?���2  3  �; .F����

 Q��"[�� 3���u 6; 6J4�) �FJ6  6"�F?�� �3?� (

 ��	� �D� F^�� �
N��"Na� .��F� ��� �;�� �� �?��"�

 �� 
aG H��	  !s�"?� �g�  .�?� F^�� �3?� .�J

�� �;��  _>� �� `�L���  �L#/ �
7F���; �4� �;�� �� 

 !��� HF� A?N�� �;�� �; �� 
I"#U�� D��"�?; ����


	 ���7 6; ��7 x� 6; S?T�� ]?a��G e��"� g��� �; .F9��


	 Q]?�	 �;�4� 3���u �� H��L"�� �; �� �;�� 6a��V	 !�4�

6; c?�4��: �;�� W�4^1  2  .��F� A	�4� !G �� 6: .�4�

� �� `�L��� ��L#/ �!s�"?� �
aG H��	 �6"�F?�� �
N��"Na

 �g� F^�� �
��?/��dJ .�J �3?� F^�� ����� _>�

 �;�4� Q��; �	� Y�4"	  
7F���; �D� F^�� �.�?� F^��

1  2 HF� 6a��V	 ��� W�L"	 3��u �;6CUR e��"� .F�� -

!�N	 QF9; �� S?T�� ]?a��G x� �; 6Va�>	 ��4	 Q��

 �FJ7  H��� !��� 6���� Q��F^�� ..�� HF� D�� �� HF�

HF���	 ���4	 B?U>� !�]?	 ��FJ  !��� �� Q��G�;  HF�


	!�N	 W��XR� �7� .F�� Q���F��4OP  �;�� �� 6�47 �

 �� ��?7 ���f S?T��90/98 6; �;�� ����4	 F^�� 
"���

 H�7 6; �� .�4O�1 
	 D??V�47 W��XR� 6z��9  .F9: 6�

P. uloptera  �� �;�� ��4� H��� ���f S?T�� �;�� ��
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80/97 6; ����4	 F^�� H�7 6; �� 6�47 D�� .�4O� 
"���

2 
	 D??V� � �� 6; t4;�	 W��XR� �7� D?9z��  F9:

) 6�47P. uloptera  P. ferulacea 6�47  (P. ferulacea 

 �� �;�� ��4� H��� ���f S?T�� �;�� ��100  F^�� ���4	

6; �� .�4O�H�7 6; 3?��� Q��3  4 
	 D??V�6; .F9: �4R

 
�:90/98 H�7 ���4	 F^��6; �
�^� HF� QF9; 
"���

6CURHF� QF9; �<� D?U	 6Va�>	 D�� e��"� g��� D�� �; .F��

!�N	 c?NL� �; 
>?@	 A	�4� D��6�47 �4OP Q�� Q��

!�N	  6Va�>	 ��4	 Q���F��4OP 6�47�
	 � AN�) F9��;

2!�N	 �I��?; c� H�7 �AN� D�� �� .( Q���F��4OP 

6�47!�N	 �I������ � H�7 ��� 6�47 ���"�� Q��P. 

uloptera!��� 6� H�7 �!�N	 HF9�� !�	]�� �4OP Q��

!�N	 ]?� ���  H�7  H�4; 
���; ��4	 6�47 � �4OP Q��

 6�47P. ferulacea 
	.F��;  

  

  

 D�$E4- 8��� @ Y�� U������ $K�� � 8Z�� ������X J�� R ?��V �� 8$�  

�����  8Z�� ��$��  U������ $K��  	B,2� U������  ) 	����. 	F�>,� [��Y2
cR ( 

1  506/6  6/59  6/59  931/0  

2  389/3  31  31  879/0  

3  024/1  4/9  100  711/0  

  

 D�$E5- ������ X J�� R ?��V �� �R ,� ����� U9+�� ��$>�\  

����� !��#V  U9+�� ��$>�\ 8���V  ��.-��9"�  ���#V �E��  	�B� @A"����  

1  .�� 6;2  015/0  947/1469  42  **000/0  

2  .�� 6;3  113/0  449/764  26  **000/0  

3  494/0  724/246  12  **000/0  

  

 D�$E6-  ����
�" � 8$� ��$���"� [���Y8#�$�� ����̂ G�� �� _����!�9� �� 8$� �� �X J�� R ?��V #� �K�N �B?�A� ���� ���  

  8$� ���$���"� [���Y  ���
�" [���Y  

�j?d"	  1  2 3  1  2 3  

(%) 3?�  446/0  288/0  457/0  *284/0 217/0 070/0- 

6"�F?��  129/0-  112/0-  254/0  *210/0- 044/0- 016/0 

) �?��"�ppm(  112/0  324/1  586/0  *116/0 073/0- 004/0 

) 
N��"Na� .��F�Ds/m(  489/0-  684/0-  477/0-  111/0- *398/0- 046/0- 

D� F^��  354/0  669/0  542/0-  027/0- *318/0 250/0- 

) �	�0C(  424/0  968/0-  171/0  177/0- *236/0 171/0 

.�J  911/1  150/0-  165/0  098/0 *161/0 067/0 

.�?� F^��  125/0  026/1- 026/0 089/0 *139/0- 054/0- 

g� F^��  379/0-  102/0- 367/1 125/0- *183/0- 423/0  

(%) !s�"?�  430/0-  073/0-  473/0  199/0 *072/0- 380/0 

(%) 
aG H��	 136/0-  292/0 808/0 250/0 *104/0- 376/0 

) 
7F���;mm(  604/2  082/0  027/1-  223/0 218/0-  *300/0 

) �L#/ppm(  024/0  532/0-  351/0  077/0 238/0- *258/0 

(�"	) `�L���  626/1-  319/0- 583/0- 113/0 073/0- *114/0 

 HF�� ���F��"�� 3���u �� H��L"�� �; ��;�� 6a��V	

�;��:��  

Y1=-9/019EC-0/884pH-0/334OC-10/922N+0/027P+0/002K-0/006Elevation+0/044Slope+0/026Aspect 

-0/082Clay+0/016Silt+0/056Sand+0/042Pmm-1/729T+13/657     1 �;�� 

Y2=-12/624EC-0/770pH+0/718OC-1/866N-0/583P+0/018K-0/001Elevation+0/028Slope-0/002Aspect 

-0/022Clay-0/131Silt+0/109Sand+0/001Pmm+1/483T-5/002     2 �;�� 
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