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Di#erence in N Transformations in Various Types of Soils,

and E#ect of Applied Organic Materials on N Dynamics

Takashi NISHIO

* National Agricultural Research Center for Tohoku Region, . Akahira,

Shimo-kuriyagawa, Morioka, Iwate *,*�*+32, Japan

Abstract

Di#erence in N transformations in . types of soils, and e#ect of applied organic materials on N

transformations were investigated in experiments using +/N as a tracer. The rates of nitrification

and N immobilization were conspicuously di#erent by the soil types, and the total amount of

immobilized N in each soil was predictable by using the rates of nitrification and immobilization

determined by the incubation experiments.

The organic materials such as dried hog feces and wheat straw enhanced N immobilization by

microorganisms, which resulted in depressing N absorption by crops as well as mitigating the risk

of nitrate leaching. It was demonstrated quantitatively that combined use of chemical fertilizer

and organic materials did not always diminish the amount of nitrate leaching due to comparative-

ly large amount of applied N in comparison with the sole application of chemical fertilizer.

Key words : N immobilization, Nitrification, +/N, soil type, organic materials

+� � � � �

��� ������	����
��
������
�	������
������ 	����� !"

��#�� $%&'($)*+,-!�.��	��
�!
/��01�23456�789�.�: �;
�� <����=��>��	?@��
/��A� �
B���		���
/C�DD�;���EFGHI
�.� Jde Willigen, +33+K: 
/C�4�.L�G��
D� MNOPQ!R���S'TU'*$V-TO(�
�WX����Y���Z[!���\]^_N+,-
`�a��W`bH.cG4<d�L�Gefg9�4
JBergstrom and Brink, +33+K� h9�����ij�
f�kl������	���!�#����4m�G
[9�.�: n0� Vereecken et al. J+33+K D� /o�
�$%&'($)*+,-��p!7.� +,-�
/

C�!q1��D� r s� !tu� ������
/
!jIGvw����4m�GE"��.�:
#xy��	z�Y��{|$}�4�%��j��
y`� ��D8~;H#x��� �������.��
��b�&���cG`�j'��� 
/��(�.
JRobertson, +322K 4� ���)R���[90*#x
;g��	������� G��D����j	��
+��%,4q. JNishio et al., ,**,K Gefg9�:
�I�� !tu� -tu� �u�.{�	���&uG
h9g4#x��		��������d.��a��
#��cG4`b9�/0�+,-�"��
/C��
�=�dH4��1�4q.Gefg9�:
�2��Y������!��+������04�#
x$}�� ¡M\!y¢G�0#x3`��	TO(
4<d�£�H¤!�¥��¦�� §o��G���`
¨�� ©ªu4��`m�: hc`45«`D� NO-

¬	

* J6K78�­23®*¯( °*,*�*+32 ±²³5´µB¶·¸¹9 .

����	 : �	-tu� �u�+/ N� #x¯ S� -tº»¼

J. Jpn. Soc. Soil Phys.

#x����
No. +*,, p. 1
+1 �,**0�


�����
� �



����������	
��
�������� ��
���
��������������� ��� 	!
����	"�
����
�#$%
&�'(�)*
+,-.�/0-�,�#1�2�"�34�56	�7

,� �������	
��
�� �������


�����#189):8;�<�=>
��>�
�������?�@��
(�#� ���$�A�B
C*D����1E�� F�<2�G#1�H89):
IJ��K#1����<L;�>�MN�OP�QE
��R�9STUDVW9,-�XY1 Z[��\��
,**,]7 �^�_`ab�� c�d�ef`ab�� g�
�� h_!"�� g��#"i_�� .j$����
k#l� F�<�G�H89):IJ Z-+., atom� +/N]

� ,** mgN kgm+n&o ,,*** mgN kgm+�K#l� p%
,/q� r�&s�� 0*�2r� +2*'t�9STUD
VW9,-�XY17u1�F�<(vwxy)��&l
"�z�����*�>� ��>� =>{%�A�#17
������?�=>{%�+|	�
� 89):8
;�<��K��?
}�_`ab�~ef`ab�~
h_!"�~#"i_����{(Y17 u1� ��,
�89):8;�<%��#l&����2o� ,j�
`ab����>{%o� h_!"�.#"i_�?�
�{(Y17 �H89):IJ�K� ,,*** mgN kgm+

�N�o� +2*'��$Yl��l���289):8
;�<%��#l&11E� ,j$�`ab�2��>
�%89):8;�<���� /.,�u2�K#1%�
#"i_�2o +..��u�2�Y17 #(#� �H8
9):IJ�K� ,** mgN kgm+�/�o� #"i_�
�����2o89):8;�<��
��% ,*'�
-�=>����,(
����#17 89):8;�
<%��#1��2o�<��>�%���� -���
2.�#� "��Nt
���.(����/��?�
$OP��#1�
(
� 89):8;�<�����
�>o*�2��
O���17 r�u289):8;
�<%�Yl&1#"i_�2o� ��>�o�9ST
UDVW9�0Nu2 ¡#� 3*'��o����
+,��¢u2�K#1 Z1�+]7
F�<(vwxy)2QE1�����>{%
� �
R�9STUDVW9,-2���89):8;�<%
��#1Rt
�£�
�
� (,-�r��$F�<
�G�<��>�
�¤&¥¦¦§%�
�17¨Yl�
2©$ª-34,-«2o� "�z���������
�>{%
=>{%(
��>�%O�2��
��

�17 u1� 89):8;�<%��#l&�¬�� �
<��>�%­�®¯°�<�5�6�l�� $±
,
��K#lX��
(
� &Y1�� 	�²�³u�

��+ ��34,-�±´�F�<��>�
Table + The amount of +/N immobilized in soils in the incubation experiments

�<��>�
Zmg N kgm+] ��;�<

Zg N kgm+]
­�®¯°�<
Zmg N kgm+]�<��� ,** mg N kgm+

Z3*'�]
,*** mg N kgm+

Z+2*'�]

�_`ab�
ef`ab�
h_!"�
#"i_�

/40 Z ,42]
/41 Z ,43]
04. Z -4,]

,.4- Z+,4,]

+*-40 Z/4,]
+*-4- Z/4,]

1+4/ Z-40]
,24* Z+4.]

.4*+

/4./

+410

*433

-341

..42

,04,

-*4*

* Z ] -�µ¶o·�<����¸E�¹� Z�]

��+ 
��(
�*�;�<7��¦8	�>º�
 	���

Fig. + Chemical and biological factors a#ecting

N leaching from soil.
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\² H��*
t ha³+y³+

a���
gCkg³+

12345 C�
mgCkg³+

CO,�>�
mgCkg³+d³+

a���
gNkg³+

12345 N�
mgNkg³+

���'6�
mgNkg³+ .w³+

��� *

,*

.*

2*

-24*

.-40

//41

104,

,,-

,/,

-,*

.1-

-41

14+

04/

+/40

-4.-

.4++

/4.+

140-

,*43

,14.

-34-

104*

,041

-+42

.+4+

1+4+

� � *

+*

,*

-*

-+40

-040

-.41

-.4+

+2*

,+*

+.,

,,-

.4*

04/

140

24+

,42-

-4,2

-4+-

-4+3

,04*

,04+

,/4+

--4-

,*4,

-*4*

,-4,

-.4+
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+/*

-**

/*4,

/.4-

/341

,++

-/*

..1

14/

++4/

+/4+

.4+0

.41*

/4-.

-/41

//4*
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.,4+

/,43
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-*

.*

14*
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+43.

,410

.4+,
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+.42

,042
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0/4.

+42

24*

+-42

,14,

-14,

*
 /H��]´�µ�� L]©�µ�
**H��'()* : ���x¶�M2� ��x·NOM2� ��x¸¹�2� 
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