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Effects of Farming on Soil Contamination and Water Quality in Keum River Districts
Kang-Wan Han, Jae-Young Cho and Seong-Jo Kim® (Department of Agricultural Chemistry, Chonbuk National Univer-
sity, Chongu, 561-756, Korea 5 College of Life and Natural Resources, Wonkwang University, ITksan, 570-749, Korea)

Abstract . This studies was carried out to investigate the soil contamination and water quality affected by agricultural

activities in the Keum river Districts.

Soil pH of the Keum river districts were 5.56~7.09 in Keum river headwater and Namdae-cheon but that of
Keumgang-lake were 5.07~7.21 because of the cattle shed and industrial complex around. Total nitrogen contents
of soils were found difference as period of fertilizer application. Total phosphorous content of soils no difference
were found between the headwater and Keumgang-lake. Heavy metal contents of soils were natural background

level.

Water pH of the Keum river districts ranged from 6.59 to 7.80 and COD was maintain below 1.0 mg/L. Total
nitrogen content affected by a livestock wastes and sewage water were the higher than that of others and total
phosphorous content showed below 0.5 mg/L. Nitrate nitrogen and ortho-phosphate contents were very high accor-
ding to the influence a livestock waste and sewage water in headwater region of the Keum river partly. Chlorine
and sulfate contents were high according to the influence of sea water invasion. Heavy metal contents of waters

were natural background level.
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Table 1. Locations of soil sampling

Districts  Site No. Locations
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Table 2. Locations of water samplings.

Districts  Site No. Locations
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Table 3. Variation of pH, nutrients, and heavy metal contents along with sampling time of the soil samples from the Keum river

districts. Unit . mg/kg
Keum river head water, Namdae-cheon Keumgang-lake
Items surface soil sub soil surface soil sub soil
1st 2nd 1st 2nd 1st 2nd 1st 2nd

pH(1:5) 5.56-6.54 6.46-7.01 6.10-7.00 6.61-7.09 5.08-5.92 5.07-5.88 5.55-7.26 5.50-7.21
(6.19) (6.79) (6.51) (6.84) (5.51) (5.49) (6.52) (6.49)

T-N 810.7-3,980.9 235.0-2,141.3 142.7-2,3464 138.1-1,490.9 896.6-1,998.3 562.3-1420.6 354.4-2,056.6 2259-1573.3
(2,071.0) (1,104.3) (1,088.0) (826.7) (1,328.3) (1,009.8) (1,018.9) (759.7)

T-P 122.1-5683  61.6-449.8 158.6-560.8  88.7-697.1 148.6-466.6  126.3-4203  1725-3951  102.3-289.3
(340.8) (234.9) (301.0) (266.5) (302.1) (264.5) (260.0) (201.3)

NOs-N 3.8-116.6 2.6-67.3 0.5-29.8 0.3-38.8 11.2-91.7 8.9-68.9 0.7-31.1 0.6-28.5
(35.6) (20.0) (115) (4.66) (40.9) (27.9) (19.9) (16.1)

NH.-N 2.6-24.8 23211 15.6-76.9 4.6-56.3 2.8-34.9 2.1-225 12.3-54.2 8.9-42.3
(13.3) (9.5) (30.3) (15.20) (9.2) (7.1) (33.2) (259

P:0s 22.9-99.4 24.5-324.0 22.1-88.6 18.9-242.0 20.3-82.3 14.6-66.3 23.6-48.8 18.2-40.2
(59.5) (173.3) (50.5) (109.2) (33.3) (28.1) (34.8) (25.9)

Cd N.D N.D-0.06 N.D 0.00-0.35 0.00-0.02 ND 0.00-0.02 N.D

(0.01) (0.02) (0.00) (0.00)

Mn 10.5-149.5 6.5-83.5 4.5-257.0 15.0-100.5 23.0-70.0 19.9-99.8 16.0-280.0 12.5-220.3
(50.3) (27.0) (74.5) (43.2) (385) (36.4) (81.2) (167.5)

Zn 10.5-14.0 35-12.3 8.2-16.0 2.0-9.9 11.0-135 8.6-12.5 10.0-14.0 89-12.0
(11.5) (6.7) (10.9) (5.6) (12.1) (10.2) (11.5) (10.3)

Fe 115.0-1,162.5 163.6-999.6  210.0-1540.0 929-1024.1  760.0-1,340.0 454.3-1,123.3 345.0-2,812.5 123.5-1,999.2
(4325) (687.3) (703.8) (566.5) (1,040.6) (851.3) (1,238.8) (957.4)

Cu 9.2-22.0 25154 7.5-20.0 1.9-14.5 5.0-19.0 89-15.5 8.5-16.0 6.5-14.3
(15.0) (9.0) (12.1) (7.3) (15.0) (12.5) (12.3) (11.2)

(1) ND : Not Detected (2) ( ) : Average
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Table 4. Variation of temperature, pH, nutrients, and heavy me-
tal contents along with sampling time of the water samples
from the Keum river districts. Unit © mg/L

Keum river head water, Namdae-cheon Keumgang-lake

ltems
Ist 2nd 3rd Ist 2nd 3rd

Temp.(C) 220250 162175 151231 218280 165171 185252
(20 (69 (182 (3 (168  (215)
pH 666786 705841 701847 659922 721-890 7.23-892
(7200 (780 (740 (731)  (772)  (788)
EC(uS/cm) 63191  80-204  54-282 64542 103446 100603
(118) (141 (115) (189) (232) (266)
CoD 066-131 010049 027-107 027-242 014-186 0.05-317
093 (02 (06 3w (s (LD

T-N 033598 040-233 133476 079399 032-538 0.25-6.25
(41) (1) 3 139 ) (168)
T-P 003053 001042 001021 005037 001015 001-0.28

(01 0o (00 (013 (008 (007
NOsN 026576 006190 094377 032309 009391 006-205
en 07 (0 (098 (063)  (L04)
NH-N 001014 001018 020062 003051 0.04095 008130
(005) (008 (033 (013 (022)  (129)
OrthoP 001015 000004 000014 005015 000-0.007 0.00-0.03
007 (o) (o (010 (0.003)  (0.002)

c- 144544 086655 446-1152 2.23-1470 2191502 2.20-3846
(330 (262 (859) (6260 (315 (2247
S0,” 59155 1050 4841192 6344200 174-2099 120-51.95

(1299 (@50 (87 (18.1) (459) (19.08)

Cd 0.001-0.012 0.001-0.005 N.D 0.001-0.006 0.001-0.012 0.000-0.025
(0002) (0002) (0002)  (0002)  (0002)  (0.002)
Cu 0.005-0.019 0.015-0.056 0.001-0.020 0.002-0.012 0.031-0.042 0.000-0.045
(0.006)  (0.008)  (0.004)  (0.003)  (0034)  (0.003)
In 0.006-0.024 0.002-0.041 0.001-0.004 0.002-0.012 0.010-0.057 0.002-0.030
0007 (0006) (0002 (00100 (0014 (0015
Mn 0.003-0.029 0.005-0.025 0.001-0.007 0.009-0.031 0.010-0.037 0.002-0.061
(0006)  (0008) (0004) (0013) (0014  (0.014)
Fe 0.015-0.107 0.000-0.078 0.000-0.058 0.058-0.447 0.025-0.632 0.022-0535

(0089) (0045) (0022) (06)  (0.245)  (0.209)
(1) ND: Not Detected (2) ( ) : Average
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