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Abstract

No-tillage cropping (NT) is considered as a better onsite counter measure to reduce runo# and

soil loss than the soil conservation techniques in sub-tropic area in Japan. In this paper chemical

and physical soil analysis and field survey have been conducted to clarify e#ects of NT on

retention and leaching of soil nutrients at sugarcane field.

Sugar cane fields under conventional tillage (CT) and the NT were the studied sites in Ishigaki,

Japan. Shimajiri mahji soil, having clay content of more than /*�, covers the study site. An

observation ditch of +** cm in width and 1* cm deep was prepared at the boundary of the CT and

NT fields. Soil samples for chemical and physical analysis were taken and PVC cores containing

ion exchange resins to trap leaching ions were inserted at both side wall of the ditch. Also,

observation of sugar cane root distribution was conducted. After the survey, the observation

ditch was filled up by the original soil.

The CT had shallow and sparse root distribution while the NT showed denser and deeper root

distribution. It corresponded to higher saturated hydraulic conductivity of the NT soil. At the

same time the NT showed lower dry bulk density and penetration resistance at the layer of +/�,/

cm where the NT had more roots than the CT. The NT had greater nutrient flux at *�,* cm deep

layer, however it rapidly decreased along the depth and reached the similar rate to the CT at .*

cm deep layer. Much of the nutrients in the NT could be soaked up by sugar cane roots.

Development of roots may reduce the negative e#ects of the NT that may enhance leaching of

nutrients by bio-macro pores.

Key word : No-tillage, Conventional tillage, Nutrient leaching, Simajiri mahji

+� � � � �

+30*
���� ����������� ���� !
"#$%!"#�&�'()*+,-.� /0� 12$

345,� !6789:,-;<=>�6?�@�AB
CD?E�FGH�� IJ8KLM-N,�;OP QR
�?S8KTUVW<� X�YZ[\C]^.��_`
abc�deVWOI�YfgJhi�TUcjklQ

*mn o�p�pqrs ptuv
** wxyz{ |:Z}tu~a�������tu��
***mn�p�pq pY�vptuv
����	 : ��l��� ���l��� ����� �����

J. Jpn. Soc. Soil Phys.

?S����
No. +*., p. .+
.3 �,**0�


 �



����� +33/�� ���	������	
�
��
�� �
����
����������������
�������	�������� ���� ��
�	
���
�	���
�����  �!����	��
�
�"#$����%�&�� '()�����*�
�+,��� -!"�
���� #�� $%�"��
.&
/	��012345/�����
'(��)
6*�+,� 7�-.���83419:5�� /;�
� -�<
���-� �=�>�.&0�12��?
���34	5@�)ABC� #7D�
��7E�!
-6�� #=��
�"�����7=��34$��
 ��)� �
7D
89�.&0�12�34
��
�B��!�:-+,�D+;�!FG"
�� ��<
H� �
7�&%���<=� ->?DI��
$%7�&%������ !��	� �AJ��@
$�AB
CD��:E! ���K�
LF�B�:
E-I�� MGNO	AJ���$�AB
C�����
P�P�<
���:EDI�� ���� GN��=�
HIJ�K�Q@�-L�@�MN�
���� GNR
���SOT�UVPQ
�R�ST��U?-I��
�
"�UV.V-$%W$�����!DW��XY
XZ!�=���� #��[�N\L]	� AB
CD
��+,�^G�� 8@�L.Y�
Z��>_�� [
`����\]
L=��� ^_`a
bc�����
����<
���� ���� ��L]��=���K
�-dLF!��efJ-g��!-I�� h�� N\
R�AJ-I�!� 
89���2ab5-c��
�
AJ�Ai-KQ���!-6� dThierfelder et al.,

,**/e�dN\fj	�8�
kEL.Y�-AJl��
�2ab5�c�
bc���!DJ&�AiKQ
b
c�� dDao, +33- ; Dick et al., +323 ; Sugahara et al.,
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Fig. , Distribution of soil hardness by Yama-

naka penetrometer at the sugar cane

field under No-tillage and Conventional

tillage
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Fig. - Hydraulic conductivity of the surface

soil at sugar cane field under No-tillage

and Conventional tillage
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Fig. . Downward inorganic nitrogen flux of

the sugar cane field under No-tillage

and Conventional tillage
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