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Summary

We have investigated the effect of puddling on percolation rate, water pressure distribution and quality of
percolating water in a flooded rice field on diluvial plateau covered by Kanto loam of volcanic ash soil. The
field is well-drained type. Irrigation period is from May to August. In May, field is flooded by irrigation water
and rice is transplanted. In September rice is harvested. After the rice, there is no crop in the field. Soil is usually
puddled before transplantation. However in 1988, we did not puddle in order to compare the results measured
in 1987 with puddling.

We measured . 1) Rainfall, the change of the level of surface water, soil temperature by automatic recorder.
2) Evapotranspiration, daily water requirement in depth, and percolation rate. 3) Water pressures were
measured by tensiometers and piezometers in the depth of 10, 20, 30, 40, 60, 80cm. 4 ) Percolating waters in the
depth of 10, 20, 30, 40, 60, 80cm were sampled and the concentration of NO;-N, NH,-N and EC, pH, ORP were
measured. 5) Soil’s component phases and hydraulic conductivities of each layer were measured at each stage.

Average percolation rate measured inside in 1987 was 0. 6cm/ d, but in 1988 the value of inside increased to 4.5
em/d due to nonpuddling as shown in Fig. 1.

Pressure distribution of percolating water also changed due to puddling (Fig. 4).

The concentration of NH,-N in percolating water of 20cm depth increased to 4 mg/l1 at the period of basal
apply of chemical fertilizer in May, and after that it gradually decreased. In August it became zero. In the
subsoil, the value of NH,-N concentration in 1987 was also zero. However in 1988, the concentration increased
to about 3 mg/l. It is considered that NH, flow down due to large percolation rate.
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Table 1 Irrigation and Fertilizer Application
&F AH etz
1987 5. 18 suA %, JGHE (60kg/ha)
5. 20 HAE
5. 29 BHE (20ke/ha)
6. 24 B (20ke/ha)
7.31 B (60kg/ha)
9. 2 BT
10. 2 AEHL Y
1988 3.2 e
5. 6 TE R A
5.9 JCHE (84kg/ha)
5. 11 HHE
6. 17 JBAE (60ke/ha)
7.11 JBHE (20kg/ha)
8. 8 JBAE (20ks/ha)
8. 28 EBERT
10. 20 AJELD
1989 4. 13 ke
5. 8 TE R A
5. 10 vua# %, JoIE (70kg/ha)
5. 11 HfE
8. 13 BHE (60kg/ha)
8. 31 BERT
95.21 AJELD
MEEEIZN

w—2 k¥, WUE S CEKERE

Table 2 Soil texture, volume of water and air and hydraulic conductivity

depth  texture Water % Air % HAE K AR S e /sec

cm MoAKET KR HOKET B KT BEKE
1 et 8 0 —17 LiC 43 70 34 1 2 X107 110
2 i3 17—24 " 61 63 6 2 2 X10°* 1X10°5
3 ki 24—33 " 55 61 13 7 2 X10°3 9 xX10™*
4 " 33—54 CL 57 61 10 5 2 X10°° 2 X104
5 IB¥EtE 5471 LiC 60 64 11 5 3 %1073 1 X103

(1987, i, IRz L 2)
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Fig. 1 The effect of puddling on percolation rate Fig. 2 Spatial variation of percolation rate
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Table 3 Nitrogen balance ke/ha
year 1987 1988 1989
puddling with no non-perfect
Fertilizer 160 184 130 0
Irr.+Rain 21 74 39 39
Total 181 258 169 39
Percolation (40cm depth)
NH,-N 4 95 38 15
NO;-N 35 49 26 26
Total 39 144 64 4]
% * 24 78 49 —
Rice 82 94 93 72
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