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Characteristics of Non-Point Sources Pollutant Loads at Paddy

Plot Located at the Valley Watershed during Irrigation Periods
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Abstract

The aim of this study was to evaluate the load of non-point sources pollutant at a paddy plot
located at the valley watershed during irrigation period.

Irrigation, runoff and water quality data in the paddy plot were analyzed periodically from
June 1 to October 31 in 2005. The observed amount of precipitation, irrigation, runoff for the
experimental paddy plot during the irrigation period was 1,297.8, 223.2, and 825.4mm,
respectively. Total-N concentrations ranged from 3.73 to 18.10mg/L, which was generally
higher than the quality standard of agricultural water (1.0mg/L). Total-P concentrations ranged
from 0.111 to 0.243mg/L and the average was 0.139mg/L. The observed runoff pollutants
loadings from the paddy plot were measured as 34.4 kg/ha for T-N, 1.0 kg/ha for T-P and 213.8
kg/ha for SS. The non-point sources pollutant load in drainage water depends on rainfall and
surface drainage water amount from the paddy plot. We are considering that these results were
affected by rainfall as well as hydrological condition, soil management, whether or not fertilizer
application, cropping, rice straw and plowing.
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Table 1. Physical and Chemical Properties of the Paddy Soil in the Experimental Area

Chemical Properties

Organic Matter (g 100g™) 1.8 Sand 66.4
pH (1:5) 5.4 Silt 8.4
Av. P,05 (mg kg') 87.0 Clay 25.2
Exchangeable Cations {(cmol™ kg™)
Ca 1.40
Mg 0.40
K 0.16
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Fig. 1. Location of the Sampling Sites and Measurement Points at the Experimental
Research Sites. (Irr.: Irrigation, Dra.: Drainage, E.P.F.: Experimental Paddy Fields,

W.L.: Water Level)
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Table 2. Status of Fertilization and Agricultural Activity at the Experimental Paddy Fields

Date Fertilization and Agricultural Activity Remark
, o 72~87kg N ha
5 June May to 10 June Ist Plowing and Basal Fertilization 27~49kg P20s ha”
) ) Transplanting Distance,
8 to 13 June Rice Transplanting 15x30cm, Three Seedlings
25 to 30 June Tillering Fertilization 18~28kg N ha™
5 Aug. to 10 Aug. Panicle Fertilization 18~31kg N ha™
15 to 25 Oct. Harvest :
ARIEIL QIdTh AlRlEE AHET 69 5 Demand)= AH# o2 T-N (F24; Total
URH 69 109 Alojo] muj7] 7|u|2 Hx Nitrogen) @ T—P (21: Total Phosphorus)

72~78kg/ha, 44| 27~31kg/ha, 183t
A7 29kg/had AFAH] &tgoH 69

= Autoanalyzer (AACS, Bran+rubbe)S
ol g3sto] EAstg o H3EH(Suspended

259 E 69 30 Atolof] Rz A Solids, SS)& A& 1,000mLE Fste] #-2

24~28kg/ha, 89 5UHE 89 10 Ao]o| Ao ez BASHHATH”,
H]E AL 18~22kg/had AJH|EH Ao
ZAE QT B Az An|E sete g 4. 24X|

o g HEAE

[P =tuAN

1 Ky0 =110 45
20 A oF 104~

g2l FH AMHIFN ¢ PyOs

69% 2202 AIB|E|T 9T Table 2.

W = W1+ It + Pt —

70kg/ha)d} vlashd 2 o A9 E427]
125% Z12]4l 919] 7% ok xH o xlct

WS g AT ol

(Ri + Bt + Fy)

3. AEHF ¥ 2AMUY
7oA, WE UHd B4, e WS,
=olA Willee FUollM Ageateon = 3, R 554, B g, 1
&g 25 M4 9 g7 zAket 7F9-of| 2lst 2|1 Fe ARSEE oulsin 9lon, HA
FEo] YAE woll= 2417 HE o 2 t= td WER AL ik
E& Qs BE A HEE 4T o8]
2w HyetEA BHA R ARSI A
HEAL 3 %’A@oozu A AT HA Y m. ZA3 % 24
ol &8t} A8t BOD (B E3}sH]
AH @415, Biochemical Oxygen Demand) 1, 42
< DO meterg o83t 27]9 DO &4t
3?4 5 ¥ & S7sto] gk Zpo| 2 H |, A1717k 20059 695H 109714 AlE

D (@FetA AR @ 73 Chemical Oxygen o =l
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Table 3. Water Balance During Cropping Period at the Experimental Paddy Fields (2005)

: Chemical Properties
- ® ®
Rainfall | imigation | Subtotal L (e
TR 1.297.8 | 2232 | 15210 | 2536 3835 8254 462, .
R-5 12978 | 2385 | 15363 | 2536 383.5 8835 | 1521.4 14.9
Ave. 12978 | 2309 | 15287 | 2536 3835 8545 | 14916 36.7

*Percolation -
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KRC, **Evaporation : Daejeon regional meteorological office




M2 Wt 9.17mg/L, T-N# T-Pe] B Abermato] o3t Haske WREALS A
TEw 7.22, 0.139mg/LY) @& Elon, F3t= obgo] glop?, mhatd, £ AtelA=
SS9l A9+= 191.0mg/LE AFs] ¥ & oA vH AN &Y FEEEE T
et otk R-5914 9 A7 RAM] FE= Zutgels Flo g 4 A EBdsEE
R-1¥t} T-N& ALlstil AAA R oFh o] g3kl Zt AZE77te) & BdEEE
HE 5 E BT} ARt 1 A R-19F R-5¢] 4% 64

750l tist Wit s e g AHgete 7 1t 1099] 7F-Agel digt FE7HeEt s e
ohl Wh ol Al F s B A7 o] 4F BOD 2.63, 2.67mg/L, T-N 12.50, 8.83
T FSolle el Hiss AAE ¢ 2 mg/L, T-P 0.370, 0.166mg/L, SS 208.3,
gt HlE QY {E AANIORE Wty 29.2mg/LE BODE A|elstils R-19] gho|
= FEFT x| M) 9l Btk ohyd) R-5Xtt AA 2AHAOH 64 28Y
ME A7 dZ0E R o]Folx ] glo} 41.4mm2} 7390 9% §FVIEBd T EC

Table 4. Water Quality Constituents at the Experimental Paddy Fields

Regular Survey Sl
tem Arithmetic Mean Concentration (mg/L) -
BOD cob N TP :
avg. 2.08 9.17 7.22 0.139 191.0
R-1(8) max 4.86 17.34 18.10 0.243 475.7
min 0.85 5.18 3.73 0.111 109.4
avg. 1.95 8.95 7.35 0.134 185.0
R-5(8) max 4.06 14.25 15.49 0.242 511.1
min 0.91 5.36 3.94 0.115 124.8
, < jrregular Survey G
e Rainfall Runoff " Flow-weight Mean Concentration (m
- (mm) (mm) BOD coo | TN [ TP | s
June 10 47.8 1.0 2.63 5.03 12.50 0.370 208.3
June 28 41.4 176 4.64 8.32 5.19 0.148 195
Aug. 19 33.2 213 8.79 4.18 1.98 0.070 1.7
June 10 47.8 8.6 267 9.48 8.83 0.166 29.2
June 28 41.4 22.3 3.05 6.72 4.03 0.193 25.0
Aug. 19 33.2 146 8.62 3.09 2.34 0.069 10.7
June 10 47.8 11.0 2.63 5.03 12.50 0.370 208.3
June 28 41.4 17.6 4.64 8.32 5.19 0.148 19.5
Aug. 19 33.2 21.3 8.79 4.18 1.98 0.070 1.7
June 10 47.8 8.6 2.67 9.48 8.83 0.166 29.2
June 28 4.4 22.3 3.05 6.72 4.03 0.193 25.0
Aug. 19 33.2 14.6 8.62 3.09 2.34 0.069 10.7
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Table 5. Discharge Loads at the Experimental Paddy Fields

BOD

R-1 4,0135 49.86 51.88 34.40 1.00 213.8
R-5 4,256.8 44.70 46.68 31.14 1.20 166.4
vg. 4,135.2 47.28 49.28 32.717 1.10 190.1
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