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���<1�8f q�� 
 ��5 
 ���� dE� 21 e�+��1 
 ��� >E- 


) 
��,f t�� ;�C-�	 �Z_�� �LGPS, Garmin e Trex 

VistaL 
���<1�8f ;,f ./� ;4M ( �� .��F��I BL .1�

/K\ .����D��i 21 �	�F ;<���� j*�� 21 V��+Z�1 �L V��8Z	

 BEL1� g��5heat load index= (1-cos (θ – 45))/2  
�I

) /�33 BEL1� W�1 �� BI �(θ  ���� �L >�� ;,f B�
12

 .�K4	 �L ;,f �1/S	) ;�1 b���2i360 .(;�1 Bf��  

,���? �'-># � �
@A#  

V�^��
� �� 
E�O	 b��9�?* B_��S	 ��yK	 BL .��

�/� 
 B��F ��l0 6�	2i 21 B��F ��l0t  PSZ_	

)Independent Samples t test./� V��+Z�1 (  

V��� JKI1�� �L �MN	 P	1�� W��C� .1�L 21 
���F .��

 a
�PCA (Principal Component Analysis)  V��+Z�1

B+DN	 ./� W��C� 
 ����8Z	 �1/C� J��I .1�L 
�91 .��

�,	6i W��� �� BL
	 ��I ��2�� �1���� P��O� W�1 �� .�
�

V����9�?* �L ~�4��1 �� 
���F .�� .
� �L h�* b�


	 V�1� 6��� b�?Z[	 .����O	 W�1 �� BI .��5 BL .���

V��� r�O	 
 V��F 6��	 V/�o�� rL1
� h�� a
� V/� ��


L .����8Z	 ��l0 
 b��c51 
F/�o�� 21 
 �� ��Mn�

B����
	 .��F��f 
]�H�D�I1 .��) ���25 t�[Z�1 �� .(

 ./KZ_� �,	 ���_L V��
 ����S	 �
�91 B+DN	 W��Z,L 21 
]�

a
�B+DN	 �1/C� t�[Z�1 �� �� �L V��
 ����S	 B_��S	 ���

BSE (Broken-Stick Eigenvalue)  �B_��S	 W�1 �� .;�1

B+DN	6i V��
 ����S	 BI 
��� �1/S	 21 J�L ��BSE  /��L


	 t�[Z�1 
�91 B+DN	 61�K� BL) /���53.(  

V21/�1 .����8Z	 ;���1 Bf�� W��C� .1�L.��F  V/�

V
�F /��n� 
 B��F JKI1�� ��6�]	 ./KLB���� .�� .�1��L

) j�[�� ��D��i 21Discriminate Analysis .1�L (

 
Z_� 
 h�* b��9�?* BL ~�L�	 .����8Z	 
 ./K�L

/� V��+Z�1 )54(.  

  

B
���  

C'D��'� �E
��� F��G? B
����.  

6�]	 B_��S	B���� .�� P	1�� �y� 21 .�1��L

 
]�H�D�I1 
 >�� .�����8Z	 BI �1� 6��� �PSZ_	 ��5 BL

�/� 
 ��l0 BSEK	 
� W�L �� �+_< b
�+� B��F ��l0


KC	.�1� ) /9�� G� ���Z01 dE� ��05/0<p ���8Z	 
 (

 /9�� kK� ���Z01 dE� �� h�* .���T ��?[	 62



KC	 QcZ*1;�1�1� 1� .�1�.  b
�+� ��� �����8Z	 ����


KC	� W�L �� 1� .�1�;�� 
 ��l0 .���/���l0  B��F

 �
/f) �1/� 6���1 >�� .1�1� ��1�	 �� B��F �e��Y	 �� .(

 .���T ��?[	 62
 
 �+_< �I ����S	 �L h�* 
 ���2


	 ;<�� h�*.���  
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 H�%I1:  � ��9! �3�! �
 �
 	�'>� ,�.�����J ���E� $��� �
 �E
����%���9! ����  
   W�^���	± ���C	 Q1�O�1  

��8Z	  g��  V���B��F ��l0 .�� V��� .���/���l0 B��F Sig. (2-tailed) 

) e�+��1m(  -  05/49±85/2424 65/138±39/2372 0/242ns 

�	�F ;<���� j*��  -  39/0±46/0 33/0±61/0 0/324ns 

(%) >��  -  29/17±39/41 95/13±98/19 0/004** 

(%) |�  
15-0  97/4±6/31 24/8±17/32 0/851ns 

30-15  04/6±4/33 25/8±46/35 0/527ns 

;��� (%)  
15-0  31/6±68/35 25/10±46/41 0/137ns 

30-15  60/7±88/37 21/7±48/31 0/062ns 

(%) W�  
15-0  66/9±72/32 54/12±54/28 0/399ns 

30-15  94/8±72/28 78/11±07/33 0/356ns 

 
]��Z]D1 ;�1/�

)dSiemens/m(  

15-0  01/0±16/0 03/0±18/0 0/133ns 

30-15  01/0±15/0 03/0±16/0 0/396ns 

(%) 
Di WL�I  
15-0  19/0±42/0 44/0±67/0 0/094ns 

30-15  21/0±32/0 21/0±36/0 0/696ns 

 BZ�/��1h�*  
15-0  07/0±26/8 15/0±15/8 0/235ns 

30-15  09/0±17/8 14/0±17/8 0/979ns 

(%) ���C	 ��_�I b�KL�I  
15-0  36/10±55/40 50/12±33/30 0/053ns 

30-15  44/7±95/44 69/16±96/36 0/18ns 

(%) 6H
�Z��  
15-0  02/0±05/0 038/0±06/0 0/359ns 

30-15  04/0±06/0 05/0±05/0 0/595ns 

) ����Z�ppm(  
15-0  15/6±82/8 93/4±8/8 0/983ns 

30-15  89/2±33/4 06/5±15/6 0/318ns 

) �+_<ppm(  
15-0  94/2±86/11 07/9±81/21 0/003** 

30-15  19/1±92/6 08/5±04/13 0/002** 

(%) V���^K� 
 UK�  
15-0  94/8±35/20 48/11±66/12 0/099ns 

30-15  28/18±6/17 41/11±83/13 0/574ns 

) .���T V��
 ��f3gr/cm(  
15-0  11/0±04/1 22/0±21/1 0/031* 

30-15  31/0±84/0 19/0±10/1 0/03* 

*  
** 
KC	 >���� BL ���Z01 dE� �� .�1�5  
1  �/9��ns 
KC	 QcZ*1 �/��1�  

  

	-(� � 3�� �
@A# B
���  

B+DN	 B��Y� k��Z� h�Z�	 b1�M1 
���L �� 
�91 .��

 B+DN	 BL ~�L�	 V��
 ����S	 BI �1� 6��� 
E�O	 P	1��

 j*�� 21 �Z��L ��� �� �
1BSE ;�1 B+DN	 W�1 
 ��

083/74 /���F 
	�L�� 1� 
���F J��� b1���8� /9��. 

B+DN	 ���� 21 �Z��L �
� 
 �
1 B+DN	 ;���1 �;�1 ��

BL.��5 �
1 B+DN	 BI416/20  B�f�� 1� b1���8� /9��


	 �
� B+DN	 
 /KI088/16  P	�� 1� b1���8� /9��


	 �
/f) ���2(.  �
/f3 L�	 V��
 �1��L ����S	 BL ~�

B+DN	 21 G� �� �� 1� ����8Z	
	 6��� ��/��.  BL Bf�� �L

 
 BZ�/��1 .����8Z	 P	�� �
1 B+DN	 �>�1�R g�E	 �/-

 g�� ����Z� 
 ���C	 ��_�I b�KL�I 
 �
1 g�� 6H
�Z��

 
 |� �>�� .����8Z	 P	�� �
� B+DN	 �;�1 �
� 
 �
1


1 g�� V���^K� 
 UK� 
 �
1 g�� 
]��Z]D1 ;�1/� 
 �

;�1 �
�.  

 
 �
1 g�� ����Z� 
 �
1 g�� 6H
�Z�� �L �
1 ��O	

 b�KL�I 
 �
1 g�� BZ�/��1 �L 
 ;4�	 
^Z_4�� �
�

 ��O	 .��1� 
+K	 
^Z_4�� �
� 
 �
1 g�� ���C	 ��_�I

 
 ;4�	 
^Z_4�� �
1 g�� 
]��Z]D1 ;�1/� 
 |� �L �
�


+K	 
^Z_4�� �
� 
 �
1 g�� V���^K� 
 UK� 
 >�� �L 

.��1�  
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 H�%I2: � 3�� G� L
 �. M��
��� %(�
 � $N
� �

��� =:� �
 �
 F��G ;. �.15 -0  �30 -15 	���R,���  

Broken-stick Eigen value (/9��) 
C�Y� `����1
 (/9��) `����1
 V��
 �1/S	 ����O	 

891/3 416/20 416/20 512/5 1 

891/2 504/36 088/16 344/4 2 

391/2 999/47 495/11 104/3 3 

058/2 351/59 352/11 065/3 4 

808/1 129/68 778/8 37/2 5 

608/1 083/74 954/5 608/1 6  

441/1 972/78 889/4 32/1 7  

299/1 139/83 167/4 125/1 8  

174/1 699/86 56/3 961/0 9  

062/1 948/89 249/3 877/0 10  

  

 H�%I3: � 3�� G� L
 �. �
 �.�'S�� �� T���� $N
� ��
�� �

��� 0�� �
 �.PCA  =:� �
 �
 F��G ;.15 -0  �30 -15 	���R,���  

  (��O	) B+DN	 

b��9�?*  g��  �
1 �
� ��� ���,\ �YK� ��� 

e�+��1  -  141/0 035/0 *370/0 044/0- 178/0 325/0- 

�	�F ;<���� j*��  -  123/0 043/0- 255/-0 172/0 219/0 *341/0- 

>��  -  202/0- *264/0- 21/0 124/0- 158/0- 013/0- 

|�  
15-0  187/0- *280/0 131/0 056/0 23/0- 126/0- 

30-15  082/0- 260/0 147/0 265/0 *32/0- 008/0- 

;���  
15-0  289/0 134/0- 049/0- 049/0 *307/0- 148/0- 

30-15  088/0 114/0- 022/0 *452/0 209/0 122/0 

W�  
15-0  185/0- 052/0 048/0- 2/0- *474/0 143/0 

30-15  011/0- 092/0- 117/0 *522/0- 062/0 086/0- 


]��Z]D1 ;�1/�  
15-0  173/0 *266/0 057/0 032/0- 014/0- 12/0- 

30-15  165/0- 295/0 017/0- 075/0- 054/0- *299/0 


Di WL�I  
15-0  018/0 274/0 021/0 *345/0- 0004/0 331/0- 

30-15  094/0 165/0 286/0 115/0- *3/0 156/0 

 BZ�/��1h�*  
15-0  *327/0- 132/0 07/0- 176/0 1624/0 126/0- 

30-15  251/0- 104/0 247/0- 003/0- 075/0 *398/0- 

���C	 ��_�I b�KL�I  
15-0  *262/0- 231/0- 02/0- 098/0- 214/0- 049/0 

30-15  *336/0- 034/0- 133/0- 083/0 066/0- 14/0- 

6H
�Z��  
15-0  *271/0 101/0- 179/0- 092/0- 116/0- 172/0- 

30-15  143/0 06/0 *323/0 046/0- 011/0 281/0- 

����Z�  
15-0  *266/0 015/0 142/0 162/0 118/0 056/0- 

30-15  *297/0 057/0- 052/0- 135/0- 03/0- 1/0 

�+_<  
15-0  171/0 232/0 129/0- 130/0 *239/0- 104/0 

30-15  16/0 217/0 234/0- 221/0- 153/0- *236/0 

V���^K� 
 UK�  
15-0  054/0 *358/0- 058/0- 111/0 167/0 047/0 

30-15  020/0- *351/0- 0171/0 162/0- 203/0- 038/0- 

.���T V��
 ��f  
15-0  048/0 048/0 *441/0- 112/0 014/0 204/0- 

30-15  160/0 155/0 *313/0- 05/0- 153/0 175/0 
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 �)�2: $�D5
�� ,%�� ��R� ��
�:�� 3�� �
@A# 0�� G� $
� �R� �� �13��� 
��� ,�. =:� �
 �
 F��G ;. 	-(� ,�.15 -0  �30 -

15 	���R,��� )G(grazing) � ��* ����� :E(exclosure) � 8�2 ����� :S(Salvia hydrangea): $
�# :
�%�� � 	
���:# 	-� ;
�� ���� ��9! ����� ,�.

	.�'�( 

  

 P]�2 
	 6���bc� �Z��L /�� �L g5�K	 .��

BZ<�F�1�- b�?Z[	 ��O	 ��� �L� �� B��F ��l0 �L 
 /�1

 
 UK� 
 ���C	 ��_�I b�KL�I 
 �
1 g�� BZ�/��1 �>��

 �6H
�Z�� �L 
 ;4�	 
^Z_4�� �
� 
 �
1 g�� V���^K�

 �
� 
 �
1 g�� ����Z� 
 �
1 g�� 
]��Z]D1 ;�1/� 
 |�


+K	 
^Z_4��  BSEK	 ./��1�7 �/���l0  W�1 �� ��� B��F

 .1�\ �/� �BSEK	 6��L ��- BL Bf�� �L BI BZ<�F�1�- �L�

 /CZ_	 .���F B��F ��l0 BSEK	 BL 6i 6��L G���� 
 6i

 BL Bf�� �L 6i �� B��F 61/S< 
 ;�1 B��F /�� .1�L 6��L

 
 B��F BL BSEK	 
D��1 ;01� 
��Z�� BSEK	 ;�C-�	

J�L ;�1��L1.;�1 6i /02  

  

\']5# @'3��? B
���  

6�]	 j�[�� ��D��i 21 V��+Z�1 �L P	1�� .�K4	 �L ��

 6i 21 P9�0 k��Z� 
 
E�O	3 BL �L�� >����76/91 �45/5 


 79/2  e��Y	 �� 
 /9��100  PI `����1
 21 /9��

V�1� �
/f) /���I B�f�� 1� ��4 W�1 21 G� �� �� .(3  �L��

��L ���	 .���Z	1��� Bf�� �L BI /KZ�1� 
�
�+Z	 >�1�R 
�

 �
/f) >�1�R W�1 BL5
	 ( Bf�� �1mF��Mn� P	1�� 61��

V
�F �� �
16�]	 ./KL ���Z�1 W�Ko�� 
 BCD�E	 ���	 .��

 B��FS. hydrangea  Bf�� �� |��1 W�1 �L .��I W��C� 1�

 �
� Bf�� �� 
 �
� g�� ���C	 ��_�I b�KL�I 
 �+_< �
1

 V��
 ��f �.���T �
� g�� ����Z� 
 
Di WL�I �BZ�/��1

 j*�� 
 �
1 g�� V���^K� 
 UK� 
 ����Z� �
Di WL�I 


6�]	 ����� �� �	�F ;<���� BCD�E	 ���	 B��F ���Z�1 
 ��

6�]	 ����� �� ��� Bf�� �� P	1�� ���� ./KZ_� �MN	 
 ��

V��L �MN	 B��F ���Z�1./�1 
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 H�%I4: \']5# @'3��? �
 H�� ^��# �R _R�# $%� $
�
 `'a�# M��
��� %(�
 � $N
� �

��� 

�L�� V��
 �1/S	  `����1
 /9��  
C�Y� `����1
 /9��  
����I 
^Z_4�� >��R  

1 897/151 76/91 76/91 00/1 

2 015/9 45/5 21/97 95/0 

3 617/4 79/2 100 91/0 

  

 H�%I5 :F�)� �
 �13��� 
��� ,�.�'S�� �� T���� \']5# b
��a\']5# @'3��? G� �(�! �13��� 
��� ,�. 

 j�[�� �L1�� 

��8Z	 1 2 3 

 �+_<2 -0/309* 063/0  195/0  

 ���C	 ��_�I b�KL�I2  0/127* 072/0  068/0-  

 .���T V��
 ��f2  298/0-  -0/427* 269/0  

 BZ�/��12  133/0-  0/277* 209/0  

 
Di WL�I2  116/0  0/150* 082/0-  

 ����Z�2  026/0  0/143* 126/0-  

 
Di WL�I1  027/0  -0/104* 057/0-  

 V���^K� 
 UK�1  020/0-  0/097* 045/0-  

�	�F ;<���� j*��  012/0  -0/080* 070/0-  

 ����Z�1  002/0  0/030* 010/0-  

 V���^K� 
 UK�2  125/0-  299/0  -0/372* 

 
]��Z]D1 ;�1/�2  194/0-  100/0-  0/350* 

>��  037/0-  226/0  -0/316* 

 6H
�Z��2  133/0  093/0-  -0/292* 

 �+_<1  070/0  091/0-  0/237* 

 W�2  025/0  096/0-  -0/222* 

 |�2  016/0  096/0  0/198* 

 ���C	 ��_�I b�KL�I1  020/0-  141/0  -0/196* 

 .���T V��
 ��f1  053/0  069/0  0/142* 

e�+��1  025/0-  030/0-  -0/163* 

 ;���1  027/0  108/0-  -0/147* 

 BZ�/��11  021/0-  140/0  0/146* 

 |�1  006/0  073/0  0/145* 

 ;���2  049/0-  037/0  0/109* 

 6H
�Z��1  016/0  055/0-  -0/066* 

 
]��Z]D1 ;�1/�1  026/0  003/0-  0/065* 

 W�1  015/0-  025/0  0/052* 

 6��� *
	 
����I �L�� �L ��8Z	 
^Z_4�� V/K��./��L  

 

�L�� V/� ��1/��Z�1 >�1�R V��+Z�1 �L :�L�� BD��C	:��  

 BD��C	1:  
F= -7.568height + 6.667heat load index + 3.747slope 

- 3.458clay1 + 4.799silt1 + 12.304sand1 - 8.838EC1 

+ 5.815OC1 - 5.936pH1 + 0.212T.N.V1 + 0.824tn1 

+ 13.392k1 + 1.385p1 - 2.508rock1 + 3.039dencity1 

+ 14.104clay2 - 6.816silt2 

 �6i �� BIheight �e�+��1 :heat load index j*�� �

 ��	�F ;<����slope �>�� :clay1 |� :1 �silt1 ;��� :1 �

sand1 W� :1 �EC1 
]��Z]D1 ;�1/� :1 �OC1 
Di WL�I :

1 �pH1 : BZ�/��11 �T.N.V1 ���C	 ��_�I b�KL�I :1 �

tn1 6H
�Z�� :1 �k1 ����Z� :1 �p1 �+_< :1 �rock1 UK� :

 V���^K� 
1 �dencity1 .���T V��
 ��f :1 �clay2 |� :

2 �silt2 ;��� :2 
	./��L 
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