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Abstract

s

No-tillage cropping (NT) is considered as a better onsite counter measure to reduce runoff 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 effects 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 50%, covers the study site.

An

observation ditch of 100 cm in width and 70 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 15-25
cm where the NT had more roots than the CT. The NT had greater nutrient flux at 0-20 cm deep
layer, however it rapidly decreased along the depth and reached the similar rate to the CT at 40

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 effects of the NT that may enhance leaching of

nutrients by bio-macro pores.
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Root distribution of sugar cane field under No-tillage (left) and Conventional tillage (right)
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Table 1 Physical properties of the sugar cane field soil under No-tillage and

Conventional tillage

= $Lk falps @*Dukﬁéﬂz

(cm) Mgm 3) (%) 0°C (cmsec !
0-5 1.40 47.6 2.6x1073
AFFE 15-25 1.20* 55.6* 2.1X10 %
(NT) 35-45 1.29 53.0 8.1X 10"
45-55 1.31 53.4 2.2%x10°3
0-5 1.38 49.6 6.6x10 3
FREIRES 15-25 1.36 51.3 3.4x10°*
(cT) 35-45 1.33 52.6 3.1x10°*
45-55 1.28 54.6 4.2x10°3
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Fig. 2 Distribution of soil hardness by Yama-
naka penetrometer at the sugar cane
field under No-tillage and Conventional
tillage
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Table 2 Chemical properties of the sugar cane field soil under No-tillage and Conventional tillage

ARG A A~ (emol (+) kg Y

s Ly REXR ARE

(cmy”  PHLO) - EC mSem™) ™ "y T e K

0-10 6.30% 0.20* 0.23 1.95* 31.17 5.24* 2.28**
AR 15-25 7.23* 0.11 0.17* 1.33* 30.22 7.23* 1.10
(NT) 3545 7.68 0.12 0.09 0.56™* 36.37* 1.81 0.53
45-55 7.86%* 0.15* 0.09** 0.51** 34.43 3.53 0.57
0-10 7.15 0.09 0.23 1.42 30.14 4.53 1.50
T s 15-25 7.38 0.09 0.12 0.64 29.74 4.18 0.93
(CD) 35-45 7.70 0.10 0.12 0.50 30.50 3.66 0.63
45-55 7.59 0.08 0.12 0.46 32.51 3.32 0.62
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Fig. 4 Downward inorganic nitrogen flux of
the sugar cane field under No-tillage
and Conventional tillage
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