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Quality Changes of Agricultural Water Passing through Paddy Fields

Naruo MIYAZAKI, Kunihiko KAMEWADA, Shinya IWASAKI

Summary: In order to grasp the influence of paddy fields on the quality of agricultural water in this prefecture, how

the quality of water running into paddy fields changed was studied in the watersheds of the Tagawa, Gogyogawa and
Uzumagawa rivers, which are major paddy field regions in this prefecture. A field survey was conducted for 13
elements including dissolved nutrient salts and the like at 395 test sites in total three times: about 20 days after
transplanting rice seedlings to paddy fields, around peak tillering time, and around heading time. A factorial analysis
led to a classification of water quality at the survey sites by four factors. In addition, factor 1, which was largely
contributed by Ca®", Mgzﬂ and SiO, concentrations, and factor 4, which was significantly affected by NO;” and NH,",
characterized water quality by sampling site: inlet water, outlet water, and underdrainage water. NO;™ concentration
decreased at most of the sampling sites by surface runoff and permeation into ground regardless of its concentration
in inlet water. NH," concentration tended to increase by surface runoff or permeation into ground when its
concentration was low in inlet water and reached equilibrium at 0.12-0.15 mmolL". H,PO,” and K' concentrations
increased by surface runoff or permeation into ground at many of the sampling sites with gray lowland soil 20 days
after transplanting seedlings to paddy fields. Ca?*, Mg?*, and SiO, concentrations decreased by surface runoff and
increased by permeation into ground. The concentration changes obtained by this survey were compared with those
predicted on the basis of water balance. The result revealed that the paddy fields purifyed water for nitrogen alone.
Ca**, Mg**, Na*, CI" and SO4> were estimated to run out of the paddy fields because more of them were brought in

by secondary ingredients of fertilizers and various organic materials such as composts than absorbed by rice plants.
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Na* Si0, 1.46 0.36 mmolL" SO,~  0.008 2.00 0.23
pH EC mmolL" SiO, 0.15 0.68  0.31 mmolL"'
5)
T-N NO;y
20
NH," H,PO, 20
0.005mmolL™" 0.0016mmolL"’! 0.000mmolL ™!
pH 54 96 75 EC 0.096 0481  0.197 0.0003mmolL" 11
dSm™? T-N 0.019 0.704 0.159 mmolL" NO;
0.000 0.695  0.122 mmolL™" NH," 0.000 0.052 Cr ImmolL"! Na*
0.001 mmolL" H,PO;  0.0000 0.0077 0.0006
mmolL”' K" 0.02 0.17  0.05 mmolL"' Ca®* 021
1.65 0.48 mmolL”' Mg*  0.07 0.4 0.20
mmolL' Na* 021 1.02 050 mmolL" CI" 0.15
2
ol EC T-N NO;y  NH,” H,PO, K Ca*  Mg¥  Na Cl S0 Sio,
dSm’ mmolL!
7.6 0.191 0.161 0.119 0.005 0.0016 0.06 0.46 0.18 0.52 0.39 0.23 0.28
20 8.6 0.357 0.704 0.695 0.041 0.0077 0.17 0.94 0.49 1.02 1.46 0.42 0.60
6.6 0.107 0.027 0.001 0.000 0.0000 0.03 0.29 0.07 0.30 0.15 0.10 0.15
7.3 0.198 0.139 0.126 0.001 0.0006 0.05 0.47 0.19 0.50 0.36 0.24 0.35
9.0 0.481 0.374 0.366 0.048 0.0065 0.11 1.65 0.54 0.76 0.72 2.00 0.68
6.3 0.096 0.019 0.000 0.000 0.0000 0.02 0.21 0.08 0.21 0.15 0.08 0.19
7.5 0.197 0.166 0.128 0.000 0.0003 0.05 0.50 0.21 0.47 0.35 0.23 0.32
9.6 0.305 0.644 0.638 0.052 0.0026 0.10 1.40 0.42 0.73 0.76 0.54 0.57
5.4 0.103 0.031 0.018 0.000 0.0000 0.02 0.25 0.11 0.22 0.16 0.10 0.20
7.5 0.197 0.159 0.122 0.001 0.0006 0.05 0.48 0.20 0.50 0.36 0.23 0.31
9.6 0.481 0.704 0.695 0.052 0.0077 0.17 1.65 0.54 1.02 1.46 2.00 0.68
5.4 0.096 0.019 0.000 0.000 0.0000 0.02 0.21 0.07 0.21 0.15 0.08 0.15
3
1 2 3 4
NO5 0.229 0.209 0.000 -0.826
NH," 0.484 0.190 0.195 0.579
H,PO, -0.011 -0.051 0.884 -0.108
K" -0.005 0.215 0.814 0.280
Ca™ 0.832 0.357 0.075 0.005
Mgz* 0.860 0.301 0.125 0.025
Na® 0.145 0.842 0.062 -0.124
Cr 0.118 0.902 0.226 -0.015
SO~ 0.339 0.645 -0.130 0.037
Si0, 0.832 -0.016 -0.251 -0.170
0.256 0.229 0.164 0.115
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4) Na* CI SO>
4 Na® CI
SOZ* 6
Na"™  4Cs=0 Ci 0.37mmolL "
0.44mmolL"!
20
CI" Na' 20
cr
SO%
ACs -0.1  +0.lmmolL"
ACp>0mmolL™!
16) 1800 900mm
660 1440 600mm



(LAI) 3.5 4.0 90%
60mm 540mm

Ce = (1800Ci+900Cp)/ (660 + 1440)
= 0.857Ci + 0.429Cp
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NOy 0.043
NH, 0.054
K" 0.0037
H,POy Ca®* 0.011
Mg>* 0.0036
Na* 0.023
cr 0.025
SO~ 0.024
H,PO4
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9
OmmolL™
H,PO,
20
K
mmolL™!
N  0.084 0.131 0.018 0.021
NOy’ 0.014 <0 0.004 <0
NH, 0.012 <0 0.015 <0
H,PO, 0.022 <0 0.001 .001
K* 0.111 0.135 0.085 0.096
Ca* 0.246 0.384 1.23 4.52
Mg** 0.115 0.167 0.570 2.23
Na® 0.367 0.517 0.438 0.694
cr 0.327 1.95 0.655 1.16
SO~ (<0) 0.281 0.402 0.565
Si0, 0.177 0.202 0.329 0.385
pH 7.37 - 6.23 -
HCO; 0.158 - - -
1 3 7
2
3 pH  HCOy
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