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&�3��D"���E����	���&���&����#���" !F),"���(���!�$� �,	$��
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)3"�� ," J�"�9 �E�� �& G!"H
" L"H���L
 ��0�8�"��&)�3	��#��

���� ��0�8�" ," *M��4!�5 7�5�N�����	$6 �)�	$�,	� �O$9	��

G!	����G!"H
" ).	(� � �"���P��)8�1D" )��&&���-� �)$F! ,"�

�(���!�� GQ	C�	6 �& �"#!	%�->�����'#3�*��+� � �E" �)$0���

�� �������"�	6 )F<� �)!	$!�&���&�"&�R�Hamburg et al., 

1997S����"#/�'&	� )Q
 -� ���'#$89���$5�-$���-$� �L"�$�9 �)$F! ,"�

:�	3�	6 -�Q�" 0��2� �	� �&�,��	<�������	$�� �)$>�T5 � 

U�+� 2�!, �& �V. -�
���)���&�3�-� J�Q& G!"H
" �G!	$��� 

).	(� � �"���P� )8�1D"�G6	� )��#�	!�RShakiba, 2000�S��

����$� �& �G$;����W$1�;���	$6,"� ����$����"��	$6 �)$1K���

)�#."�� ����� &�3 �(��-���!�� L
��	$6 ��	$��)$���#$3	����-$���

���5 G!"H
"�-� X�'�$�� ����$� �& ��	$� �)$F! ," ��$(�����!�$�

J�"�9 �G6	� CO2��0�8�" '&�� � &�#= YZ #��& �'�$��X�

����$� �)F<$� "� �& ��$� �)$��&�$���(Schlesinger, 1999)��

��	��� �,"-�	.��)!	6 ��"�D�'&	0��"�&�����	��[\�"�2(��-�

)�&��� J�TD�," JK�����	� ," 4!�5 ����$����G!"H$
" ����$� 

G/. '#89���" �& ]0= L,"�� -��C �����).	(� 	0!" )�#���� 

�6 -Q	� ��"#$/� ��&	$!, �����$�)��,"�G�$�^__��&�	$�1�����$�S �& 

`	�/� ).	(� ����� )�&�3 '���X�-� ���� )Q
 �	� �)$F! 

," '#89�!�� �!	�X ���� ab��& ���, )��#3	� -� ���5 -� 

��$!" ��"#$/� �&�#$= ^Z__ �	$K�� ��$� �&��
�$� �'#$3 �2$�"�

(Amundson, 2001)����

2>�� ���,�	6 �!	� � �	$6� �'#$3 �& �L	$(� �� $!�&�#$= 

&�	�1�� �	�F6 '&�� � ��" #�Q�� �& �!" -��9 	6 -.c	� ^d ��$� 

'&	�  <� �& �	�F6 e�
 &�3����&&�#= Z ���	K�� ����$� 

�& *M��7	� #6"�� #3�(Birdsey, 1992)����!"��	$�� ��"�$� 

2V1f�]0= )1>
 ,	�  ������"��� !� '��& g_ -Q	�� &�#= 

Zd_ &�	�1�� �c&-!	�����h,c���"M� #6"�� &�� � ����$���& 

�����	F� G3�% )6	��	!	%� � 23	� L	���& �&��Q	D JK�� 

��	� )�L"�� '�\9 �� �#$�Q�� ��	i$
 �HT$� �*�$C�� � ��!	$� 

�	!"H� JK�� �-$� �j#$6 �'�$��X ��,	$� ����$� �H$�.��J$k	. �#$�
�

(Barnes et al, 1998)���

"��, (Zerva, 2004) 	� ��)�� �"�E" JK����$����	� �-<$�����

�	6�", )>�T5 23"&�h\9" -� JK����&���	� -<���	$6�", �-$� 

��V�� #�Q�� *�C �-C���"�& "#��" O9	� ������G6	� ���� 

�	� '#3� 	�" 	� #3� L	���& -�3	� &�T8��'#3 ����$� ��	$� 

�L"�$T� �)$��&&�$�����	$>Q	b� ��&�$8+� �).	$/Q	5 � �L"�	$F86 

(Mahmoud Taleghani et al., 2007) ��& JK����	$6 �7	8$3 
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-.�8.�H�.����������M��489��&�,"�������#$!&���2$3"&���#6	$3�-/b���,"��
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-.�8. 23"&�� #3.��

"#��" �& '	K<!	�,
 #��& w�� � �'H!�K��&���-T�	+��$!#��

2$$
	� �	$$��	$$� '&	0�$$�" ," A�� )Q	$$KCx�$$� `	$$F!	��

(Zarrinkafsh, 1998)���L,� �@��$;� ���6	$y��-$� A���

���-��1� ��= h�� �� ��8��.	� �>F� ���>� #3��',"#."������

L"H�� Lz����. �	� 	�,"�'&	0��"� '	K��& ��h	$?."�7"#$1?� �#$3 

.(Zarrinkafsh, 1998)�'&	� )Q
 � ���� �)$Q
���'&	0�$�"�	$� ," 

�A� &�� �� �	�T� L���"#���" ���� )Q
  8���-� �	��F�� 

��$$�	�% RK2Cr2O2�S�&�U�$$+� {\�	$$���#�$$�"�RH2SO4�S

,"#."'����� #!&��R�Ritvo et al., 2003S���"�#!J��-� �l	T$3" 

-��A�� ��������.	�% )F!��FQ"�2!"#6 &� '�	�9 J� l	T3" ��

�6����C�#��& 2��5� �	��l	T3" �����',"#." #.#3�RRitvo 

et al., 2003�S���pu$��x!	$�. �J$�	= &�"� �h�$.���"H$
" SPSS �

7	��.���#!&�� L&�� '&"&	6 	� '&	0��" ," L��,
Kolmogorov- 

Smirnov �� )�K86 p.	!�"�� '&"&	6 	� �L��,
Levene�&����

�)$���� ��"�$D �2$
��� ��"�$� �-�$!	/� �)$1� �-$� �|$�� ," ���$V.

)�m!���	6 �	� ," H�Q	.
 �p.	$!�"� �& ��'&	0�$�"�-$
�5 &���$!# 

.�"�� -�!	/� -.	�#�C ��K.	��	6 	� -��� ��3"&�-� -/b�� #6	3 

�"�?86R���#D	
�-9�H������	
���
�����S� ," L��,
 �#$=JD" 

��	0���	6 )�>��&��"& ab� 7	8�=" Z #��& '&	0��" �#$!&����

����	6�"&�8. �,"�'&	0��"�	��H�.�"H
"�h�.  Excel �h	?."#3���

������ �
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r}Y����&����	�F6��&���������$5�-$��������$����-$���������&����$���,�$!��

L	���&������5�-��)�>���"&��������,"���<�����J�	
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L	���&�����-9�H�����&���#6	3�R��JF3^�S�	/�!��Q
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)�>���"&������Q
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�489dZo_�)�.	������ ,��&!L	���&�� � �!��8� �"#/� L
 �& 

#6	3�->bD '#6	<� �#!&��R�JF3d��S�	$�.!H?��x�$!�"��-�$!�p.	

-��&"&�L	<. #��& w�� w������'H!� �2$��5� ��l	T$3" ���$3 
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 �'&	$� �.��)$Q
����Lz��$�pH�����-$�����$��2T�$.��

.�z��������#��&���L�1�����&�2��'&�����	6����$�����&����)�����	$0�

)�>���"&�23"&�����6��j\��"����C�pH��Q
�������)����$Q
�'&	$���)��

.�Lz��������.�-�������2T�.���Lz���������6	$y�@��$;��L,��������

"#6!��FQ"�2!F)���&��&����489��&�� )���� �	� �)$�>���"& 

&����������489���'&���J�	/����"�E"���������$Q
�'&	$�����$�)�.�����$�����Lz�

pH��>�)��&����"&R�7�#�^�S���

	�.!�	/��x!���-��K.	�������������-��&"&�L	<.�����&��	���	0�,�$!��

������L	���&������-$9�H����L	$���&��������������M$���	0$��-$86�#6	$3�

��>��j\��")�"&���23"&�&������	/���&�$!��-��$����L	$���&�����	$��

-9�H�����-��#6	3���,"��$�f�.���Lz��$���/���$��"�"&��	0$��-���j\�$�"�

�>�)�"&��#.&�����	/���&!��-�,!�L	���&������������L	���&��.�$����-$��H

�,"���f�-�	����$���`������������.�-$�����$��2T�$.���21��Lz��$���/���$��-

�>��j\��"��	0�)�"&��#��3"&���

�6������C	�.!��x��&�L	<$.����&�-$��&"�����4$89��&�dZo_�����Z_o�dZ�

�.	�)��������-���,"���f�pH���$Q
�'&	���)��.�����Lz��$���/���$�����	0$��-

',"#."��'#3��������>��j\��"�)��"&��#��3"&R����7�#$�s��S�	$�.!�x

	/�!����	��K.	��������J�	/����"�E"��&��	���	0���-/b������4$89���

R��7�#�r�S.���������$Q
�'&	���������-��&"&�L	<.�H)�������c	$=�-$86��&�

�"�"&����M�����>���	
\��"�)�"&��#.&�����.��.�Lz�����-��H�,"��$�f�

��489dZo_��.	��)����������L	$���&��������-$9�H�������4$89���#6	$3�

Z_odZ��.	�)�����������L	���&�����-9�H���/���&�#6	3�����c	$=�-

"�"&��j\��"��>�)�"&��&�����	�.!�H?��x!������-�����h	��-��h	��L�

�Q
�����)���&�J�"�9�	��!�������K)������	$��'#3�R��7�#$�Z�S��L	<$.

&"&�-���8?��������&����	���-��P��219�����pH���2�"�'&����	����

-�	����.�Lz����.�H��&�-��&�#>���86"����
����"�D�2��-����-�������

r}^s���q}ZP��,"�#��&����"#/���"�����"���������-#.&������

��&�#=ds��������J$��2=	�$��,"��	�F6��-$9�H��"���$���&�L	����d_�

����-��L
��	�F6���	i
�����h#�����L	���&�����"&�@	�$��"��2$3���	$���
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Table 1. Analysis of variance for soil characteristics in two agroforestry and wheat farming systems (control) 

in Biarjomand, Semnan (2012)� 
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location 2 6.4�� 19.18�� 0.008 0.16�� 767.345�� 0.066�� 0.043 1.11�� 0.02�� 147.77�� 2475.58�� 1509.08�� 

depth 1 1.09�� 3.25�� 0.29� 0.48�� 591.451�� 0.016 0.23� 0.45�� 0.004 5.44 0.44 12.25 

locationv

depth 

2 0.72�� 2.14�� 0.052 0.77�� 107.755 0.033 0.01 0.16� 0.004 16.44 28.69 7.58 

error� 30 0.018 0.052 0.046 0.008 50.7 0.225 0.037 0.032 0.002 27.6 53.1 14.9 

C.V. (%)  13.49 13.51 25.9 11.47 20.98 18.68 12.11 2.29 13.51 22.9 13.25 17.1 

ns����������������-��)�>����f����"&)�>���7	8�="�[�b���&��"&�Z����^��                         ��

  ns, *, **: non – significant and significant at 5% and 1% of probability levels, respectively. 
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Table 2. Mean comparison of soil characteristics in agroforestry and wheat farming systems (control) in Biarjomand, 

Semnan  
�

location 
carbon�

(%) 

Organic 

 matter  

(%) 

N  

(%) 

carbon/ 

nitrogen 

Stone and 

 aggregate 

(%) 

acidity 

(pH) 

Saturation  

moisture 

 (%) 

silt�
(%) 

sand 

(%) 

clay�
(%) 

Under trees 1.68 2.89 0.106 21.39 0.335 7.5 0.43 21.1 63.5 15.4 

Between trees 1.055 1.81 0.041 30.01 0.35 7.8 0.304 20.2 63.08 16.9 

Control area 0.217 0.37 0.032 7.22 0.218 8.114 0.387 27 38 35 

LSD 5 % 0.11 0.19 0.010 8.87 0.071 0.149 0.388 4.31 6.046 3.195 
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  Table 3. Mean comparison of characteristics of the soil at two depths in agroforestry system in Biarjomand, Semnan�

 

depth 

(cm) 

carbon�
(%) 

Organic  

matter�
(%) 

Electrical  

conduction 

(dS/m) 

N�(%)� Carbon/nitrogen 

Appearant  

special weigth  

(g/cm3) 

acidity  

(pH) 

0-25 1.15 1.99 0.13 0.08 13.83 1.51 7.71�

25-50 0.81 1.39 0.32� 0.03 24.25 1.66 7.93 

LSD 5 % 0.09 1.17 0.14 0.06 7.03 0.13 1.21 
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Figure 1. Comparison of mean soil carbon sequestration�in agroforestry and 

wheat farming systems (control) in Biarjomand, Semnan (2012) 
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Figure 2. Average comparison of soil carbon percentage in agroforestry and wheat 

farming systems (control) in Biarjomand, Semnan (2012)�
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  Table 4. Interaction effects mean comparison of the land use and depth on the soil 

characteristics in agroforestry system 

location 
depth 

(cm) 

carbon�
(%) 

Organic 

matter (%) 
acidity (pH) N (%) 

0-25 2.1 3.36 7.26 0.163 Under trees 

25-50 1.23 2.12 7.75 0.048 

0-25 1.15 1.99 7.8 0.057 Between trees 

25-50 0.953 1.6 7.91 0.026 

0-25 0.19 0.328 8.08 0.035 Control area 

25-50 0.243 0.418 8.148 0.028 

LSD 5 % - 0.156 0.268 0.21 0.015 
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            Table 5. Stepwise regression analysis of organic carbon (dependent variable) and soil factors 

�

Coefficient R2 equations 

68.2 Y= 15.3-1.8X1 

81.6 Y= 10.35 – 1.15X1 -3.05×10-2 X2 

87.2 Y= 4.3-0.41X1-3.6×10-2X2 +0.97X3 

                                                        Y=�carbon weigth���   pH=X1 �������� X2 = sand ������� X3= N 
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