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Assessing Effects of Farming Activities on the Water Quality in a Small Agricultural

Watershed
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Lee” (Climate Change & Agroecology Division, National Academy of Agricultural Science, RDA, Suwon 441-707,
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ABSTRACT: This study was conducted to assess the impact of agricultural land use on the water quality
in mountain village farmlands. Two soil types, paddy and upland soil were analysed for their chemical
properties. Although, pH and organic matter contents were not significantly different to each other,
concentrations of available P and exchangeable K and Ca were much higher in upland soil compared with
those in paddy soil. The results of water quality analysis indicated that, in Goseong-cheon watershed, the
nutrients contents were much higher in downstream area than in upstream area. Particularly, the elevation
of CODy, and T-P were significant during rainy season. When paddy fields coexist with upland fields, SS,
T-N, and T-P concentrations in paddy fields were lower than those of upland fields. This may indicate that
paddy fields possess an water-purifying ability by absorbing nutrients. This effect may reduce excessive
nutrients discharged into the neighboring streams which may cause eutrophication problem. The difference
between inflow and outflow of nitrogen and phosphorus during the cultivation period were measured as
-98.9 kg ha’ and -29.7 kg ha'l, which means that nutrient outflow was higher than inflow. This may
suggest that much nutrient was discharged during the crop harvest period.

Key Words: Water quality, Assessment, Nutrient balance, Farming activities, Agricultural watershed
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Fig. 1. Location of the sampling sites and measurement
points at the experimental area in the study watershed.
(Left; Jeongan Cheon, Right; Goseong Cheon).
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Table 1. Land use and status of population and livestock of the study watershed

Land use(ha) Population Livestock(head)
Paddy Upland Forest Other (persons) Cattle Pig Poultry Other
60.7 230 376.8 53.5
Goseong (11g%)  (45%)  (733%)  (104%) 186 19 4827 166 21
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Table 2. Selected properties of soils with different land-use in the studied watershed

No. of pH OM. Av. P,Os Ex. Cation(cmolc kg")
sample (1:5) (g kg'l) (mg kg‘l) K Ca Mg
56 19 120 0.16 2.1 0.6
Paddy 102 (G2~61)  (5~21)  (39~389)  (0.07~027) (15~3.9) 0.4~0.8)
54 18 398 0.87 45 0.6
Upland 150 45~72)  (3~19)  (69~1,127)  (0.20~0.66) (05~4.6) 0.1~1.3)
Forest 20 5.0 1 541 0.36 36 0.2
“48~52)  (15~19)  (4~955)  (0.17~0.26) (0.3~1.6) (0.1~0.4)
Table 3. Mean concentrations of selected pollutants at the sampling points during dry season -
. No. of  CODwn NH,-N NOs-N TN PO P T-P
ites sample mg L
Stream 1 36 131090  0.03+0.04  135:087  2.64x1.38  0.00x0.01 0.0120.16
Stream 2 36 154+069  005:0.06  251:076  377+142  0.0020.03 ° 0.05+0.51
Stream 3 36 185+113  0.06+008  2.64+0.83 417084  0.02+0.18 0.02+0.39
Stream 4 36 218+122  007+009  318+072  445:080  0.03:0.03 0.08+0.89
Stream 5 36 8224429 0331068  1.82+0.84 428149  0.02:0.04 0.07+0.53
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Table 4. Mean concentrations of selected pollutants at the sampling points during rainy season
Sit No. of CODhn NH;-N NOs-N T-N PO-P T-P
Hes sample mg !
Stream 1 45 2.69+1.12 0.07+0.07 1.55+0.64 2.53+0.57 0.00+0.00 0.07+0.02
Stream 2 45 3.23+0.08 0.10+£0.13 2.66+0.90 3.84:0.96 0.01+0.00 0.1920.06
Stream 3 45 3.15+1.83 0.10+0.06 2.94+0.64 4.21+0.70 0.02+0.02 0.22+0.04
Stream 4 45 4.55+3.38 0.34+0.39 2.82+0.54 4.20+0.96 0.05£0.03 0.30+0.06
Stream 5 45 576x1.42 0.29+0.15 1.80+0.48 4.36+0.92 0.0220.03 0.2320.08
A 5 Quifiow from upland 351214 fUnit 1 mg 1 Tfﬁi?fﬁg'g (Unit : kg hail)
B : Inflow of paddy 2 S5 e ;—? f;’; T-P:0.13
€5 Outfiew fram paddy 2 TH: ““;m o
1 Stresrn wirler of uplare R Irrigation
E  Steam water of paddy T-N: 20.6
by - T-P:0.35
!
: Fertilizer
e TN 2 78.9
e T-P : 49,7

Fig. 2. Pollutants concentrations of water in s mall areas
with paddy, upland, and forest land-use.
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