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Paddy Rice Culture Experiment Using Treated Sewage Effluent
From Constructed Wetland
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Abstract

A pilot study was performed at the experimental field of Konkuk University in Seoul, to
examine the feasibility of the constructed wetland system for sewage and the effect of
treated sewage irrigation on the paddy rice culture and its soil characteristics. The
constructed wetland performed well, in that effluent concentrations of pollutants were
significantly lower than concentrations of the influent. Median removal efficiencies of BODs
was about 78% and slightly lower during winter. Removal efficiencies foorm TN and TP
were approximately 48 and 21%, respectively, and relatively less effective than that of
BOD:s.

Irrigation of treated sewage to paddy rice culture did not affect adversely in both
growth and vield of rice. Instead, plots of treated sewage irrigation showed up to 50%
more vield in average than the control plot. 1t implies that treated sewage irrigation might
be beneficial to rice culture rather than detrimental as long as it is treated adequately and
used properly. Soil was sampled and analyzed before fransplanting and after harvesting.
pH was slightly increased due to irrigation water, but it may not be concerned as long as
the treated sewage is within the normal range. EC was increased in first year but
decreased in second year, therefore salts accumulation in the soil could be less concerned.
OM ana CEC was slightly increased, which might be beneficial on growing plants. TN did
not show apparent pattern. Available phosphorus was decreased after rice culture, but the
quantity of phosphorus(TP-available phosphorus) was rather increased which implies that
excessive phosphorus supply may result in phosphorus accumulation in the soil.

Overall, the constructed wetland was thought to be an effective sewage treatment
alternative, and treated sewage could be reused as a supplemental source of irrigation
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water for paddy rice culture without causing adverse effect as long as it is treated
adequately and used properly. For full-scale application, further investigation should be

followed on environmental risk assessment,

supplemental irrigation.
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Fig. 1 Schematic diagram of the sewage treatment
system and crop experiment plant
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Fig. 2 Influent and effluent data of the wetland system
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Table 1 Average irrigation water quality

COoD TN TP EC Total col.

Year e/ | g/l | (me/i) | (s/0m) | (MPN/100mL)

Water
quality 8 10 0,100
standards

First year

24 ] 9018 6.71 1178
(1999) i !

Second
year 56.57 86.59 6.79 1,650 2,900
(2000)
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Table 2 EC of restriction degree for irrigation water

(unit * # S/cm)
Degree of restriction on use
Low | Moderate {Medium high{ High |Very high
Korea
100-250 | 250-750 | 750-2,250 |[2.250-4,000¢ 34,000
None Slight to moderate Severe
FAD
700 700-3,000 > 3,000
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Table 3 Comparison of yield components and grain yields for treatment plots

Plote CL.1) P.L.(2) Yield component Yields
(cm) {cm) P.U.(3) M.S.(4) RG.(5) T.W.(6) (kg/10a)
T (%) (g)
First year (1999)
DSWNF 81.2 279 369.4 93.5 70.1 24.3 588.6
TWCF 79.6 269 198.4 1295 817 237 5015
SWHF 80.7 289 3103 1175 76.2 244 672.8
SWCF 78.4 28.6 323.0 132.2 80.2 23.1 799.6
Control 68.7 23.1 2297 1200 83.2 22.9 524.4
LSD 17 2.9 69.2 30.8 79 1.8 240.0
Second year (2000)
DSWNF 73.9 241 300 105 69.0 257 558.7
TWCE 718 225 226 112 80.8 25.6 524.7
SWHF 75.7 24.3 283 113 79.6 259 657.9
SWCF 736 237 306 115 80.3 26.7 752.8
Control 68.5 20.7 262 103 785 239 5059
LSD 24 1.1 36.3 15.0 16.9 08 144.6
(1) CL.: main culm length: (2) P.L.: panicle length: (3) P.U.: panicle number per unit area: (4) M.S.:

mean of spikelet number per panicle:

(5) R.G.: percent of ripened grain:

(6) T.W.: weight of 1000 grain
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Fig. 3 Comparison of yields per unit area(ke/10a)
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Table 4 Characteristics of paddy soil

Treatment pH EC CEC TN TP AV P05
(1:5) (# S/cm) (meq/100g) (%) (mg/kg) | (mg/kg)
First year (1999)
B.T* 6.58 316 0.705 95 0.049 652.6 280.34
DSWNF
AH** 7.58 125.7 0,840 133 0.050 662.1 101.32
B.T. 6.50 26.9 0.806 15.0 0.060 742.9 283.55
Twer AH. 764 110.0 0.806 136 0.050 674.1 9419
B.T. 6.59 223 0.739 155 0.049 693.7 304.37
SWHF AH. 741 83.7 0.873 128 0.046 672.0 134.42
B.T. 6.56 20.7 0672 13.0 0.041 664.4 325.80
SWeE AH. 7.88 1490 0.974 145 0.053 722.5 94.59
B.T. 6.45 250 0.605 12.0 0.048 703.7 304.11
CONTROL AH. 6.48 31.2 0.840 105 0.046 638.5 152,68
Second vear (2000)

DSWNF B.T. 7.87 184 0.756 160 0.064 6475 144.46
AH. 8.20 60.6 1.075 26.8 0.067 560.5 16.71
B.T. 791 1545 0.588 16.1 0.062 5839 120.38
TweE AH. 8.34 55.7 0873 240 0.060 526.3 20.08
B.T. 767 948 0.705 16.1 0.055 570.7 134.86
SWHF AH. 7.94 51.7 0.974 29.3 0.056 558.2 19.30
B.T. 791 193.2 0.739 175 0.060 640.7 135.5
Swer AH. 8.39 78.9 1.008 26.0 0.063 556.2 20.02
B.T. 6.56 737 0.705 17.6 0.056 623.9 162.46
CONTROL AH. 6.86 276 1.209 258 0.053 546.0 13.24

* B.T. : Before transplant ** AH. : After harvest
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