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P1 C3 M1 C3  e#!#' + >�$&%+>#F 2	*#L M3

P1 C4 M1 C4  >�$&% + >�#F 2	*#L)1�$! 5-(&( M4

P2 C1 M2 C1  >�#F 2	*#L) 1�$! 5-(&>�$&% -( M5

P2 C2 M2 C2  W��E	��;$	 t�C e�!#;$+ �& #"�$' e�! C1

P2 C3 M2 C3  W��E	��;$	 t�C e�!#;$+ �& #"�$' e�! C2

P2 C4 M2 C4  W��E	��;$	 t�C e�!#;$+ �& #"�$' e�! C3

P3 C1 M3 C1  W��E	��;$	 t�C e�!#;$+ �& #"�$' e�! C4

P3 C2 M3 C2  �& �+#�V�
���-("* P1

P3 C3 M3 C3 
���-("* 5-(& �+#�V� P2

P3 C4 M3 C4 e#!#' P3

M4 C1

M4 C2

M4 C3

M4 C4

M5 C1

M5 C2

M5 C3

M5 C4

 ("�#& �34	 .     5*(;! e�O� >*�& 1�� �'* �#	 t�C     T9:<	 0� )* �8

      5*(;! �8 �& - .$	��o    �C* 04C t�C e�!#;$+   (, 1�*� }�K .

              /$9'��� #"�$9' �9& *(9�&* � 5*(9;! �8 t�C)KCN (   
9l;m �9&

  (, 1�#�% �Q4	 .    5*(;! e�O� 1�$! 
,�+ �;i�	     )- 09� � �8

  
��! M#N �Q4	 .        q@:9I 5�8�$! )* �+#�V� 1�$! 
,�+ >*�&

         (9, 1�� �9'* 5% �9& )* e#!#' �#	 � - ����� �$h3� .  e�9O� �

   5*(;! G5�8�$! (, M(	     �-(9i �9& e*(+ �8 - 5�	BO8 #A �& �8

U�j ��"�'            >�$&% G5�V3� ��*#� �& - >�$&% �8 � n% XE3	 ��	

("(, . �$8 )* S;L �"#!         (49" 1�� �9'* ���$O$9, �#9+ - p+ . �

     1) G>�$&% )* b� �+ >�*#	    1) �;N��@& G
,*� �#F- n%  �& n%

   �	 1("*��!�& �A#&�	 5*(;!(, .   
9,�! )* b���)-   5�9	) )* 

            5-�$& t�C )* �Y"% �4� �& 1*�O8 5*(;! �8 5�8�$! �	�O� G
,�+

   
99+�� � 5(99, �#99� - 5(99, 0499C )* b99� - 1(99, 1�-%

��V&�  >*�Z">*� ("(,  .         049C )* b9� B9$" 5*(9;! �98 t�C

       0� q@	�+ �� (, �#;Q	 - 1($&#+ G5(,      � bc9' - �#, 
C*#"

��V&� 
+���Z" >*(, >*� .

>*�& 1)*("* �"#O" � 2+ #"�$' >�$!  ^9:A 1�$! - t�C >�8

�-     �"#O" G(�	 �*("��'* � �#F#	 >�8       - 1�#9O" �9$x�� * �8

  1)*("* >*�& bc'         �9" �- )* �9Y"% #"�$9' >�9$!    �9& �_<9'

   (, 1�� �'* ��	#��-��3c'* 1�Z�'�) �( .1)*("* #"�$'  1(9, >�$!

 �99;$	 XV99i �99& t�99C �$+ � #"�$99' e�99! t�99C e�!#99;

)soilCN/kgmg (       �9;$	 XV9i �& 1�$! � -    � #"�$9' e�9!

  0499C 1�99$! e�!#99;$+)biomassdryCN/kgmg ( �*B99!

("(, . 1)*("* 
I�       1�� �9'* �#9	 1�Z�'� >�$!) ��	#��#�3c9'*(
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�#F#	 #"�$')mg/kg  (�$�-* *(�	 �& 
:V" �#F#	 #"�$' (N�
��	*�� >�	% >�8

t�C 1�$!t�C1�$!

M*(8�4	 �*(E��jo��jo�

 .���4$&)�jj(N� (o�/Uo�/���/����/U�

 �"�$	)�j(N� (��/�j�/j��/���j/j

���O+ .)j(N� (j�/jj�/j�/�j�/j

�<	*�oj/Uo�/��o/���/U�

.$Z"�$	��/���/���/��j�/��

�$E	 J*�\"*��/���/o�U/�U��/��

 #"�$' 
V� 
YFjj�/j�#& .

    1�*� >�	% 2$;\� - ��B_� TOF >�8         �9& �9E��x	 .9�* 1(9, >-%

 e�" )* 1�� �'* >�	% >�8*B�*SASGSPSS - Excel(, e�_"* .  >*�9& 

 �<E	 �'�&            J�9i 5�	("* �& �Y"% 2&���	 �$|�� B$" - �8�$��	 �|* >*�

       >�9	% �- )* G1�9$! � #"�$9' T9O_� 5�	(9"* B$" - t�C #"�$'

 b"��*- 2$;\�)ANOVA, Analysis of Variance ((, 1�� �'*.

gT� � h��(3

  1�*� >�	% �N@C   1)*("* �& �#&�	 >�8>�$!      � �#9F#	 #"�$9' 

     � 1�$! - t�C-(F  W�      
9'* 1(9, �9g**  . 5�9O8     � �9+ #9A

 W-(99F��99	 1(8�499	  t�99C )* #"�$99' J�99i 5�	(99"* G�#99,

5*(;!            >#9A �9& G
9'* ��9,*� >��9�) M*�$$�� S;�Q	 >�8  �9+

  .���4$&       29+ #"�$9' *(9�	 �I�9& 1(9"�	       �9&*�& t�9C � o�/U  - 

     �&*�& 5% *(�	 .���O+jj�/j     5% .$Z"�$	 - ���/� �;$	     �9& e�9!

e�!#;$+ v�C 
'* .    t�C )* #"�$' p8�+ .���4$&�/��   (9N� 

 5% .��99�O+ -�/�  5% .$Z"�99$	 - (99N� �/�� 
99'* (99N� .

/8  .$<=      #"�$9' TO_� *(�	 .���4$&    1�9$! �     �9& �9&*�&o�/�� G

    �&*�& 5% .���O+jj�/j     5% .$Z"�$	 - ��/��;$	    e�!#9;$+ �& e�!

  
'* z4C 1�$!. .���49$&G  .��9�O+    .$Z"�9$	 -      T9O_� (9N� 

 �&*�& X$��� �& 1�$! � #"�$'�j�/U� Gjj��/j - j�/��
'*  .

            
9l;m �9$��	 -� �|* Gt�C )* ��*~)#"�$' 2�#�+�� W(	 �

       �x' �Y= �& t�C �$�-* #"�$'C1   �� C4    2	*#L -     �<9� �& �$ K�

  �x'M1   �� M5     �&�9�)* �#9	 t�C #"�$' J�i 5�	("* >- 

      1�*� b"��*- 2$;\� ����" �+ 
��! *�I     � �9A#&�	 >�8 -(9F W

o    
9'* 1(, �g**  .            5�9<$OA* �x9' � >�9	% 29$;\� .9�*�� %

) �<E	 �x'  >*�� (% 
��! e�_"* .      Gb"�9�*- 29$;\� W-(F �

  �(LF     i �$��	 �8 1(, �:'�\	      5% M�9E&�	 .$Z"�9$	 /$V�� 2N�

   �9xC M�9E&�	 .$Z"�$	 �& �$��	)Error mean square(  �(9L GF

n    T�)#� �(L J�E	 �"*�iF�<E	 �x' �  *�� % �(L -P  B9$" 

   
'* 1(, �:'�\	 W�O�i* .          >- �9$��	 �98 �9|* �'�& #x<	 �&

       
'* e)k Gt�C #"�$' J�i (N�F      *(�	 �& 5% 1(, �:'�\	 

F �"*�\&         ��#9N � G��9$! *�I �V���	 �#	 5%   �9+F  �:9'�\	 

     �(L )* ��3=#+ 1(,F        �9<E	 �9|* �9$��	 5% G(9,�& �9"*�\&  >*�

           1(9, 1(8�4	 J@�C* - 
'* ��,*(" #"�$' J�i 5�	("* >-

    
'* ����K� >�8�xC �& �#&�	 .      �9O8 2	�9, ����K� >�8�xC

      �"#O" � �xC 5#RO8 1(4" W��<+ 2	*#L  ;+ - >*��&  >�8�xC �$

1)*("* � �8�Z4��	)%�"#O" #"�$' >�$!
'�8.

   W-(F �o  �	 1(8�4	    �+ �#,  �$��	 -� �8"
l;m   #"�$9' 

�$�-* "  - " �$ K� 2	*#L " /8 -        5�	(9"* >- �9Y"% 2&���	 �|* .$<=

    �<E	 �$|�� t�C #"�$' p8�+ ��,*� *�("* .   � �$$�� �<E�  
9l;m

     L � �� t�C �$�-* #"�$'     �9<E	 M*�9$$�� G�$ K� 2	*#   � * >*�

(, (8*#C XF#	 t�C #"�$' p8�+ 5�	("* .

  �23,� 1�*� .$Z"�$	 G
��i �& �#&�	 >�8   S9;�Q	 >�98

  �	 * �8�$��	  �#O" �V���	 5*#� .    
9l;m .$9& �    S9;�Q	 >�98

 �$�-* #"�$' t�C        
9l;m � #"�$' p8�+ 5�	("* .���4$& GC1

 .$Z"�$	 �&�o/Uj         
9l;m � 5% .���O+ - (N� C4  �9&  .$Z"�9$	
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W(	��jj/o����j�/��jo�U/��Uo/�jjj�/j<

�$ K� 2	*#L              ��/�o�����/��j���/�j�o/ojjj�/j<

�$�-* #"�$' 
l;m              o�/�jo�ojU/o����/ojo�/�jjj�/j<
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(M2) �+�,�!�� 1�!) �-�./, �)

(M4) 3���)4 �) � (��' 1�!)

(M5) 3���)4 1�!) � (��' 1�!)

 "i!* .EJ���
3��� Z��eS5�? �� f�84�RL2 "�<
� j�(@� ���"��C� ��Sa�0 7�8 4�5�< �
3��� 

oj/o�    
'* 1����* ?� �* (N�  .  .�*�&�<&     
9l;m �9=�8%  �!�#9�

       �	 p8�+ #"�$' J�i 5�	("* G�#, ��4$& t�C  G(&��   
9;L �+

 �99+ 
99'* 
99$EI*- .99�* �99& �#99&�	 5% ���9O�i* �99;+ #99A �99& 

(<�*��     (9"*�#C�& >�-(\	 
$��f )* #"�$' p8�+ �E$:A >�8

  m � -
l;  /+ �!�#�% >�8G  (<�V8 ���|{	 .      5*B9$	 p�*B�* �& *��) 

        �9	 �#Y49	 1�9$! >- #"�$' 
$O' �|* Gt�C � #"�$' ���9! .

/8    �$ K� 2	*#L .$& � .$<=   S;�Q	       J�9i 5�	(9"* .���49$&

   � #"�$'M3) e#!#' 1�$! (   �& �&*�&U��/U�      .��9�O+ - (9N� 

    � 5% *(�	M5)     >�9$&% - 1�$! 5-(& (&     �9& �9&*�j��/��   (9N� 

  
'* 1(, ��_�* .   �	 5�4" ����" .�*    5*(9;! �9+ (8�   � �9+ ���98

                �9& 
:V9" >�9�Y& #"�$9' J�9i 5�	("* )* (, ��,�+ 1�$! �Y"%

5*(;!            e#!#9' 1�9$! .Oy � - ("�#& *�#C�& 1�$! 5-(& >�8

   1�$! � >��Y& p�"         5�98�$! �& 
:V" #"�$' �& 1�#�% t�C ��k��

 * �+#�V�              0$"6#"�$9' �9& �#9&�	 d#9y#	 .9�* �+ 
'* 1�#O" � �

 
'* e#!#' 1�$! 5�#& .   239, q�<O9y�  �9	 5�49"    � �9+ (98�

5*(;!               5#9RO8 �9Z�� 29	*#L G
9'* 1(49" ��9,�+ 1�$! �+ ���8

           1(9, t�9C #"�$9' 
9l;m p8�9+ s9L�& >�#9F - >�$&% (9"* .

5*(;!    1(9, >�$&% �+ ���8      >��k�9& #"�$9' J�9i 5�	(9"* (9"*

"  5*(;! �& 
:V          �#9&�	 qk�9O�i* .�* �+ (<�,*� G1(4" >�$&% >�8

 p�*B�* �&(<�*��
'* �$Q:� - W@\"* GB$�-($8 5#RO8 ���8.

  W-(Fo  �	 5�4"      2&���	 �|* �+ (8�"   �$�-* 
l;m *  29	*#L

�$ K� " �<E	 B$"      9� �9	* G
9'* *��         �#9C �9& 
:V9" >�9�O+ �$|

    5�	("* M*�$$�� � �;N* >�8�$��	      �*� t�9C #"�$9' J�i  .

  �23,�   �9	 �li@	      �9<\<	 �9+ �#9,       T9xI * �Z�(9O8 �98

1�#O<"           �9+ 
'�<E	 .�(& .�* �+ (<�V$" �Z�(O8 >)*#	 ��- ("*

�<E	     �93;& G
V9$" �|* TA��� �& �#&�	 �$��	 -� 2&���	 �|* >*�
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3��� � Y2 EJ��  �� j�(@� 5�< �
3��� Sa�0 "��C� 7�8 4�

     X$+�� � M*�|* M(, �& �#&�	      
9'* �9$��	 -� S;�Q	 >�8.

                �9$��	 -� �9|* G1�9$! � t�9C #"�$9' TO_� 2�#�+�� W(	 �

 �x' �Y= �& t�C �$�-* #"�$' 
l;mC1 �� C4  �9& 1�$! d#" - 

   �x' �'P1  �� P3 �#	 1�$! � t�C #"�$' TO_� (N� >- 

     � ����" �+ 
��! *�I �&��)*  1�*� b"��*- 2$;\   � �8-(F  W�


'* 1(	% .

5�O8     W-(F � �+ #A� �	 �li@	    d#9" �9$$�� D�� �#,

   �<E	 M*�$$�� sL�& 1�$!  1�9$! � #"�$' TO_� 5�	("* � >*�

  
l;m �$$�� - 
'* 1(,#"�$'t�C  G�<E	 �|* >*�  (9N� �&

 ' TO_�   �*(" 1�$! � #"�$ .  q�<Oy   2&���	 �|*"#"   1�$! d* 
l;m 

�$�-* "               J@�9C* >**� G1�9$! � #"�$9' T9O_� (9N� �9l" )*

�<E	     �x9' � *��    �9O" (9N�  (9,�& .   �9_$�" .�*�&�9<&  >�9$!

�	             G(9<+ *(9$� p�*B�* t�C �$�-* #"�$' 
l;m �= �8 �+ �#,

       1(9OL p�*B�* 5�8�$! � #"�$' TO_� (N�  �9O" >* (9&�� .  �9&

   1�$! 
$��f G�Z�� 5�$&k��           
9;L .$9O8 �9& - 
9'* �-(\	 ��

   �+ 
'*(<�*��  1�9$!        @9F >*�9& qk#9OE	 ��k�9�>   � - �$ K9� 


l;m�	 *�I 1�� �'* �#	 .$��� >�8��$! .

   23, )*�  �	 �li@	              �9& /9+ �!�#9�% �x9' � �9+ �#9,

           1�9$! � #"�$' TO_� (N� Gt�C �$�-* #"�$' 
l;m p�*B�*

  + >#A �& ����� �+("* p�*B�*   #"�$9' T9O_� (N� .���4$& �

   
l;m � 1�$! �C3 
'* 1�#& .  �	 �l" �&   
l;m ('C3 (i G

              �9& t�9C �!�#9�% p�*B�* �& - 
'* 1�#& 5�8�$! 2O\� �"��'%
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         1�9$! � T9O_� (9N� *(�	P3)  e#!#9' (     �(9L �9&���/��
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 �(L���/j
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