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Nitrogen, Phosphorus, and Organic Carbon Discharges in the Imgo Small Agricultural Watershed
Catchment

Jong-Bae Chung, Min-Kyeong Kim', Bok-Jin Kim" and Woo-Churl Park® (Dept. of Agricultural Chemistry, Taegu
University, Kyongsan 712-714, "Dept. of Agronomy, Youngnam University, Kyongsan 712-749, “Dept. of Agncultural
Chemistry, Kyungpook National University, Taegu 702-701

ABSTRACT : Since high concentrations of N, P. and organic C cause the excessive eutrophication in water systems, the
control of nutrient export from agricultural nonpoint sources has become important. This study was conducted to estimate
discharges of N, P, and organic C from a small agricultural watershed of the upper Imgo stream in Youngchun, Kyongbuk. Of
the total area(1.420 ha), 25 % was agricultural land including paddy, upland and orchards and most of the remainder was
forest. The resident population in the watershed was 194 in 80 households and relatively small numbers of livestocks
including cow were raised. Mean concentrations of nutrients in the stream water were 4.95, 0.80. 6.72, 0.07 and 2.52 mg/L for
NO.-N, NH,-N, Total N, Total P and COD respectively. Annual discharges in 1997 were 28,991 kg of NO;-N, 3.010 kg of
NH,-N, 37,006 kg of Total N. 590 kg of Total P, and 29,138 kg of COD. There was a strong positive relationship between
stream flow and precipitation, and also most of the nutrient discharges occurred in the rainy season (May to August). Since
there was no any other industries in the watershed. agricultural practices and sewage from the resident households, forest
runoff, and livestock wastes were the major sources of NPS discharges. A combination of management options, including
management of soil erosion and fertifizer application, could leac to reductions in nutrient exports.
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Fig. 1. Monitoring site and land use in the upper Imgo stream

5% € AATHYL YoiAe dEE Aot AA# watershed in Youngchun, Kyongbuk.
Table-1 Land use in the Imgo watershed.
Land use Total Paddy Upland Orchard Pl?zfszlm Forest Others
Area, ha 14217 1222 1663 596 72 10634 284
% 100 8.6 1.7 42 0.5 74.8 0.2
Table-2 Monthly imputs of nitrogen and phosphorus to the imgo watershed in the form of chemical fertilizers in 1997.
Nutrient Land use Feb May Jun du Aug Sep Total
Rice paddy 10,410 7.806 7.806 26,022
N, ke Upland 778 390 390 390 390 2,338
' Orchard 1,407 882 704 2,993
Total 1407 11,188 3% 9078 8,19 1,004 31,535
Rice paddy 1,604 1,203 1,203 4,010
P ke Upland 121 60 60 60 60 361
’ Orchard 220 137 110 467
Total 220 1,725 60 1,400 1,263 170 4,838
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Table-3 Monthly precipitation in the Imgo watershed from Feb. 13 to Dec. 15 in 1997,

Parameters Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Oct. Nov. Dec.
Rainydays 3 4 8 10 8 10 1 5 1 8 4
Maximum. mm 9.0 85 315 16.5 75.0 975 1015 340 - 295 285

Minimum, mm 0.1 15 10 05 05 05 05 05 1.0 01
Morthly 13.1 215 575 1035 1830 3850 2325 555 Q5 1350 383
precpitation, mm
EA olg L ¥ 13 29 19 EXolgxo] YERA U F oY BF ¥Fe ¥ AT % AAXN HFA
on, FAAE W A Fue 2EFAG. {9 W 2 2AEY B 4ol JERiTE  2A 1E dE 3
Ae oMt F7b7h AL A7E 1949t F & 59 A M2 E 040~1757 mg/Le) WHE eyt
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Table-4 Monthly mean concentrations of nutrients in the imgo stream water sampled at the monitoring site in 1997. Values in
(Parentheris) are minimum and maximum concentrations.

NO,N NH-N Total N Total P COD
Month L. | e
367 125 6.86 0.03 113

2 (3.15-4.15) (1.03-1.38) (6.08-7.73) (0.02-0.03) (0.84-1.69)
331 155 7.04 0.01 167

3 (2.69-4.00) (0.83-2.31) (5.80-7.89) (0.00-0.03) (1.54-2.00)

137 219 18.07 0.04 1.70

4 (2.69-17.57) (2.05-2.37) (6.99-22.32) (0.00-0.12) (1.36-2.66)
96 077 11.23 0.09 320

5 (3.70-17.42) (0.30-2.19) (4.7921.72) (0.01-0.12) (1.82-9.27)
6.27 0.33 7.0 0.10 3.14

6 (4.10-7.20) (0.26-0.58) (5.149-7.75) (0.08-0.21) (2.06-10.06)
4.85 0.46 6.03 0.10 382

/ (2.80-6.45) (0.30-062) (4.55-8.09) (0.05-0.17) (1.02-6.45)
33 2.14 4.10 0.04 2.96

8 (2.40-5.10) (0.07-0.42) (2.726.30) (0.020.17) (2.29-5.38)
2.16 ORE 263 0.03 277

9 (0.90-350) (0.08-019) (1.19-4.58) (0.02-0.03) (2.24-4.54)
0.71 0.27 1.48 0.08 185

10 (0.40-0.90) (0.16-0.40) (1.32-1.89) (0.03-0.11) (0.98-2.62)
2.89 0.76 4.08 0.09 295

W (1.08-6.90) (0.23-1.41) (1.33-7.99) {0.01-0.16) (1.68-4.02)
394 1.01 5.35 0.16 238

12 (3.03-6.00) (0.87-1.17) (4.51-7.51) (0.15-0.18) (1.964-3.73)
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I el o 7Fo weagd ¥ A7 A oy
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Table-5 Monthly discharges of stream water and nutrients from the Imgo watershed.

& AN
LT

dHoz fdHe #71EL

H 129 F&£7HA 34 €

Stream water NO-N NHN Total N Total P coD

Month ot kg kg ke ke ke
2 49,005 187 63 342 i 52
3 68,602 230 103 483 1 114
4 134,003 1,689 290 2.259 5 252
3 18,959 2.201 219 0657 16 .1797
5 755,482 3,586 286 4,346 132 6,081
6 2,922,912 12,613 1,046 15,852 271 12,115
7 1,296,410 3,881 154 4,842 36 5,428
8 243,383 543 2% 646 7 820
9 62,986 43 17 %4 5 124
10 364,798 1,864 309 2,402 54 1,287
11 304,604 1510 278 1,933 51 868
12 6,521,524 28,341 2.790 35,856 579 28,938

Estimated

annual 6,681,500 28,991 3,010 37,006 590 29,138
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Fig. 2. Daily precipitation(A), stream flow(B), and discharges of
NO,-N(C), total-N(D),and total-P(E) in the upper Imgo
stream in Youngchun during Feb. 13~Dec. 15 in 1997.
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