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Effect of Reclaimed Sewage Irrigation on Paddy Rice Culture
and Soil Characteristics
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Abstract

Effect of reclaimed sewage on the paddy rice culiure was examined by field experiment
for two consecutive years. The domestic sewage was treated by the constructed wetland,
and the effluent of the treatment wetland was used for irrigation water. The reclaimed
sewage was diluted before irrigation in the first year, and it was used without dilution in
the second year experiment. Growth components and yields were compared against the
control plot where conventional method was applied. And also, soil characteristics of the
plots before and after reclaimed sewage irrigation were analyzed.

Generally, addition of the reclaimed sewage irrigation didn't affect paddy rice culture
adversely, and even enhancement was observed. Fertilization was thought to be important
factor for rice culture rather than irrigation water quality. Conventional fertilization and
reclaimed sewage irrigation which contained high nutrient concentration resulted in better
growth and more yield. Unlike widespread concern, lodging did not happen even in the
case of irrigation with average 90mg/L. of T-N and conventional fertilization. Soil
characteristics changed after irrigation, and significant EC increasing was observed for the
reclaimed sewage irrigation plots. From soil analyses, salt accumulation could be a more
potential problem than nutrients like nitrogen and phosphorus in the use of reclaimed
sewage irrigation. Overall, reclaimed sewage irrigation was thought to be one of practical
alternatives for the ultimate disposal of sewage in rural area.
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Fig. 1. Section of experiment pot for rice cultivation

Photo 1. Experiment plant for rice cultivation
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Table 1. Average concentration and loading of irriga-
tion water

Year Treatment COD[ SS TN} TP

Treated Sewage| Concentration(mg/L) |65.92|18.56|67.39] 6.3

(No Dilution) Loading{g) 19.78| 557 |20.22] 1.89

1998
Treated Sewage| Concentration(mg/L) | 22.38| 654 |25.95] 2.27

(With Dilution) Loading(g) 671|196 (779068

Treated Sewage| Concentration{mg/L) |41.24] 940 [90.18] 6.7

(No Dilution) Loading(g) 17.73| 4.04 |38.78| 2.89

Treated Sewage| Concentration(mg/L} | 8.14 [ 1.88 |18.06| 1.34

(With Dilution) Loading(g) 3500811777058

FAsEc AZENE HY AEA AR AF
Al71%= Table 291 8.3t Th

Table 2. Sampling time for plant growth analysis

) Sampling Time
Analysis
1998 (1" year) 1999 (2™ year)

1" August 10 July 23

ond August 17 July 30

34 August 24 August 6
4 August 31 August 13
gth September 7 August 20
[ - August 27
0. sa o 2@

2AYEE 1AYE Hal A7 Aol T
2oy WAFF B ool BE JYBAY £ #
BT wTh GAA olsh 2 z2AA wé
8 1AES 2R 298 WZals] 2o 2
FEY 24NYSE WhHHE A9 oo mE
Hergel we) AgyEs +8% 3 EdsAd
ol 2HE BARE Ao FeAHY Aol 4
gtk

1. ZEWAZEAL

= ‘(plant height) & ZE9 X4E IA72A
AEAEE |A0E 47 ¥ & # de 3=

1st Year

120

10
E )
L 100 | —o— TWNF
5 [ —m— TWCF
£ g | —— TWHF
T [ —8— SWNF
§ 80 | (—@ CONTROL
[

70

60

8/10 817 8/24 8/31 9/7
Date
2nd Year

120

110
E
= 100 | —— CSWNF
Z |—8—TWCF
3 90 —&— SWHF
b ~—%— SWCF
§ 80 | —8— CONTROL
K] 3

70

7/23 7/30 8/6 8/13 8/20 8/27
Date

Fig. 2. Comparison of plant heights
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Fig. 5. Comparison of total dry weights
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Fig. 6 Comparison of leaf area indices
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Table 3, Characteristics of paddy soil

Treatment pH EC OM CEC TN TP AV .P:0s
(1:5) (# S/cm) (%) (meq/100g) (%) (mg/kg) | (mg/kg)
First Year (1998)

Initial Soil Condition 547 5438 0.790 8.7 0.023 4729 541.93
TWNF AH 6.02 20.7 0.890 9.1 0.027 4170 261.11
TWCF AH 6.31 177 0.991 112 0.025 5025 280.05
TWHF AH 6.34 187 0.840 10.6 0.023 4834 268.10
SWNF AH 6.14 18.9 0.974 123 0.025 409.3 303.03
Control A H 6.32 20.1 1.008 118 0.030 4930 283.17

Second Year (1999)
BT 6.58 316 0.705 95 0.049 652.6 280.34

CSWNF

AH 7.58 125.7 0.840 133 0.050 662.1 101.32
TWCF B.T. 6.50 269 0.806 15.0 0.060 7429 283.55
AH 7.64 110.0 0.806 136 0.050 674.1 94,19
SWHF B.T. 6.59 223 0.739 155 0.049 693.7 304.37
AH. 741 83.7 0.873 12.8 0.046 672.0 134,42
SWCE B.T. 6.56 20.7 0.672 13.0 0.041 664.4 325.80
AH 7.88 149.0 0.974 145 0.053 7225 94.59
Control B.T. 6.45 312 0.605 12.0 0.048 703.7 304.11
AH 6.48 25.0 0.840 105 0.046 638.5 152.68

*
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Fig. 7 EC of irrigation water in 2nd year

Table 4. EC of Restriction degree for irrigation water®
(unit : # S/cm)

Degree of Restriction on Use
Medium ) Very
Korea Low |Moderate High High High
100-250 | 250-750 | 750-2.250 | 2.250-4,000 | »4,000
None Slight to Moderate Severe
FAO
{700 700-3,000 > 3000
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