Vol. 12, No. 2, 2006 (49-56)

Ol+S2NCY R

g+ MMl B 45 &
- ZHOIAIDIE HH Y -

Rice Growth Response and Soil Quality by Domestic Wastewater Irrigation on

Cho, Jae Young - Park, Seung Woo - Son, Jae Gwon™ - Park, Bong WL, Long Gen

Rice Paddy Field
- Lysimeter experiment -

Division of Biotechnology, Chonbuk National University

EE

*Department of Landscape Architecture and Rural System Engineering, Seoul National University

“Department of Agricultural Engineering, Chonbuk National University - Institute of Natural Science, Konkuk University

*“*Departmem of Crop Production and Technology, Chonbuk National University

ABSTRACT : The application of domestic wastewater on rice paddies results in the accumulation of sodium(Na’) to the soil. Ex-
cessive concentration of sodium may cause the deterioration of the physical characteristics of the soil, change in the osmosis of the

soil, destruction of soil aggregates as well as ion toxicity due to sodium accumulation. Using domestic wastewater as irrigation water
should be preceded by measures to prevent or control the soil salinization caused by sodium. Agricultural reuse of domestic waste-
water were found not to cause serious problems with food safety due to heavy metals. However, pre-treatment using ultraviolet or
ozone is recommended to reduce the number of bacteria and germs and for public health reasons. Using domestic wastewater has
shown that reducing the standard application of chemical fertilizers by as much as 50% reduced the harvesting index by only 10%.
This study has shown that it is feasible to reuse domestic wastewater on rice paddies. In order to facilitate the application, it is deemed
necessary to establish wastewater treatment technologies in the future, to review criteria for recycling domestic wastewater for agri-

cultural purposes such as conditions of soil and cropping system and to resolve conflicts with farmers and public health issues.
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3 1. Application of chemical fertilizer in experimental lysi-
meter

Application of chemical fertilizer Code
11.0:45:5.7 = N:P:K kg/10a GFS
83:34:57 = N:P:K kg/l0a GF75
11.0:45:5.7 = N:P:K kg/l0a WFS
83:34:57 =N:P:K kg/l0a WE75
55:28:57 = N:P:K kg/10a WF50

No application WFO0
11.0:45:57 = N:P:K kg/l0a  WSFS

Irrigation water

Ground water

Waste water

Waste water + 83:34:57 =N:P:K kg/l0a  WSF75
UV sterilization  55:2.8:57 = N:P:K kg/10a  WSF50
No application WSFO0
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I 2. Water quality of irrigation water

E. coil/
pH|{T-N | T-P |Ca|[Mg| Na | K 100mL BODI|COD| SS

TR#1 {7.2002.9810.012)3.912211.0 1.2y O 291561232
TR#2 [7.17/15.32{0.31116.2|5.1(59.9(3.1| 452 |14.1{19.245.6
TR#3 [7.0915.13]0.279{5.1|3.9|57.6|3.8| 2 13.2]18.645.0

TR#L: Ground water, TR#2: Domestic wastewater, TR#3: Ulira-
violet treatment of domestic wastewater

Irrigation|
water
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19 2. Monthly changes of sodium ion in flooding water.
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3 3. Changes of chemical components in rice paddy soil by domestic wastewater irrigation

(unit : mg/kg)
Treatment a :?I}-I{z 0) Tot-P Tot-N (cn(‘fcl;:l;:kg) (?;:/)I ' Cu Zn Pb Cd Ca Mg K

BT 6.12 256.7 929.2 7.69 432 8.56 35.56 10.23 0.11 112 156 119
GFS 691 356.4 1622.1 8.19 573 9.16 37.74 9.61 0.05 154 194 180
GF75 6.66 254.4 13324 7.46 5.58 7.01 31.89 11.98 0.18 115 179 160
WFS 6.78 290.6 1171.7 7.97 4.94 6.07 31.13 13.68 0.19 115 158 230
WF75 6.57 252.4 1094.8 7.39 4.57 6.55 31.55 14.01 0.19 98 168 177
WES0 6.41 2219 10717 7.55 5.74 5.76 29.72 16.62 0.19 96 145 199
WF0 6.86 157.1 811.0 7.88 4.76 8.14 2423 12.12 0.18 107 125 204
WSFS 6.45 2923 1434.6 731 4.53 6.44 3822 6.33 0.09 178 187 138
WSF75 6.53 2472 1282.8 7.98 4.72 5.37 27.76 12.07 0.12 114 164 134
WSF50 6.36 2183 1071.7 7.55 4.02 5.86 26.81 14.02 0.12 125 136 129
WSF0 6.66 1253 1000.6 7.81 4.86 6.81 30.17 10.60 0.12 175 168 112

BT : before domestic wastewater treatment
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19 3. Changes of sodium concentrations in rice paddy soil by domestic wastewater irrigation.
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ZAS Al g3 2ok 4, O™ 4> o] AA WFS0 173 0.047 070 9235 2925 0.087 0.021
H dlolHEe B 4EH 4 EEUNS EA% AREA WFO 020 0047 098 6830 4545 0.105 0.025
2\ Zoto] FHAgHe Vel ok WSFS 073 0.051 058 5295 2090 0.099 0.024
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B2 T4 SehH|E o] AN FEAE|ZE] 50% WSF50 028 0049 068 73.85 20.15 0.082 0.020
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1Y 4. Concentrations of Tot-N and Tot-P in brown rice by domestic wastewater irrigation.
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219 5. Harvest amount of rice grain by domestic wastewater irrigation
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