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Nutrient Effluence by the Outflowing Water from
the Paddy Field during Rice Growing Season
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Abstract

A three year project was carried out to determine the discharge of major nutrients from the agricultural land
to the catchment basin during rice-season, i.e. May to October. The catchment area was 96.2ha, which was
consisted of 12,5 ha for the paddy rice crops, 0.4 ha for upland crops, and 83.3 ha of mixed temperate forest.
There was none of farmstead, livestock farming or factory. Nutrient contents of the irrigation and drainage water
and seepage water were measured at appropriate sites. Inflow, outflow, and percolated water on the paddy field
and waterflow in the streams to the basin were monitored. And the amount of the nutrients flowing into the
basin may be regarded almost from fertilizng and managing the rice crop in the paddy field. Concentrations of
NH 3, soluble -P, K*, Cl~, SO} and COD of outflowing water were high during May to mid-June, the
period of basal fertilization-transplanting and early growth of rice, however in the other season the
concentrations were similar between inflow and outflow. After mid-June little of the nutrient had been flown out
from the paddy land except during the heawy rain. As the heawy rain started, concentration of nutrients in the
outflowing wat&, particularly soluble -P, increased for a day, then decreased, and increased about at the end of
heawy ranin. The discharge of major fertilizer-nutrients from the paddy per annum in the region was estimated
on average to be 815 kg-N, 0.59 kg —P20s 15 kg-P20s per ha, which are equivalent to 5.3, 0.01, and 195
per cent of the fertilizer input, respectively.
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Fig. 1) Map of the study area and sampling sites
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(Table 1) Changes of pH in precipitation, inflow,
outflow and percolated water

Date(Month)
Early Late Early Late July Aug. Sep. Oct.
May May June June

Precipitation 6.28 430 536 — 497 554 582 523
Inflow water 7.21 6.28 627 603 6.04 586 6.25 6.45
Outflow water 661 642 641 6.17 6.22 6.37 654 6.50

Percolated water 6.25 6.56 6.29 6.20 6.16 6.18 6.51 6.48
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(Table 2) Changes of EC in precipitation, inflow,
outflow and percolated water
(unit : mS/ m)

Date(Month)
Early Late Early Late July Aug. Sep. Oct.
May May June June

Precipitation 74 11 20 - 15 25 21 21
Inflow water 45 53 53 52 63 54 54 338
Outflow water 5.1 106 106 79 68 54 58 58
Percolated water 8.7 103 96 89 97 100 96 7.0

% ImS/ m=1/ 100 dS/ m
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(Fig. 2) Changes of NH:—N concentration in
inflow, outflow and percolated water
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(Table 3) Changes of composition in paddy water
and precipitation

Date{Month)

Early Late Early Late July Aug. Sep. Oct.

May May June lune

NH« Paddy water 0.05 8.8114.14 461 2.140.03 0.05 0.12
—N Rain water 379 0.37 480 - 1.021.00 0.33 0.76
S—P Paddy water 0.05 0.71 1.03 0.78 0.310.07 0.05 ~'(].07
Rain water 0.21 005 0.05 — 0.090.10 0.36 0.70

K* Paddy water 0.5320.55 1293 5.22 498 0.87 2.08 6.43
Rain water 196 0.22 3.5%9 — 0.340.79 887 081

Cl” Paddy water 89 635 47.1 595 150 66 7.2 188
Rain water 43 05 1.7 - 1.1 21 78 21
SO Paddy water 110 259 66 92 75 65 7.1 126
Rain water 38 04 48 - 1.0 10 03 08
COD Paddy water 16.6 46.3 323 47.2 17.3 3.7 2.1 149
9.1 204 13.0 222 136 94 95 89

Rain water
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{Fig. 6) Changes of SO: concentration in inflow,
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{Table 4) Changes of concentration of compo-
sition with the outflow water by the rain

Collection order

Items

1 2 3 4 5 6
EC (mS/m) 78 94 74 70 111 125
NH«—N(mg/ L) 443 285 137 121 585 840
Sol-P ( - ) 007 012 010 010 174 120
K" (- ) 218 221 164 160 412 424
(o ) 225 157 104 101 178 282
S0« ( - ) 137 125 130 97 N3 14
Water level(cm) 160 308 432 304 224 200

* Date : '91.5.25~26(24hr), Collection time : 4hr,
Precipitation : 95.5mm
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(Table 5) Amount of composition of nutrient salts
by the date
(unit : kg/ ha/ 15day)

Collection order

Items
5.17~31 6.1~6.15 6.16~6.30 7.1~7.15
NH«—N 3.14 107 -0.37 -0.04
NOs —N 0.35 0.69 0.53 0.84
Sol—P 0.35 0.99 -0.02 0.07
K 31 361 1.15 1.19
c- 16.75 1381 6.19 6.34
S04~ 6.03 461 0.97 -0.27

(Table 6) Amount of nutrient salts in the inflow
and outflow water during the one year
(unit : kg/ ha/ 15day)

T-N Sol-P K’ o~ so

In inflow water(A) 419 0.2 210 1397 29.15
Precipitation(B)  9.09 038 263 600 2530
Fertilizer(C) 15300 6800 7700 6392 1273
Total(D) 166.19 6850 81.73 8989 67.18

OQutflow water(E) 2143 109 1973 8814 67.18
Fertilizer(F)* 815 059 1500 68.17 12.17
Ratio(F/ Cx100) 532 001 1948 9750 100.00

*F=E-(A+B)
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