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An agricultural land application of swine slurry is one of the best management practices in Jeju island whose
ground water must be protected. So as to study the effect of appling swine slurry on ground water or aquifer,
incubation-leaching technique was used by assuming the incubating period of 1, 2, 4, 8 16, or 32 days, and
application rate of 3200.0 mgT-N/ ¢, 820.0 mg T-P/ v, and 1887.0 mg K’/ ¢ in swine slurry. The leachates were
collected from the soil columns(PVC 30 cm L X 5.5 cm D) packed 15cm in depth with Gangjeong soil series by
washing with 100 mL distilled water. The leached components were measured by using lon chromatography for
CI, NOxN, F, Br, Na', K', Ca*, and Mg", atomic absorption spectrophotometry for Fe and Mn, and UV-Vis
spectrophotometry for T-N and T-P.

Application of swine slurry in naked soil could influence on the ground water or aquifer by increasing
nitrate-nitrogen in leachate with time, or leaching the cations present in soils in accompany with anions because
of H produced in nitrification. Therefore, careful consideration should be taken about what amount, when,
where, and how for protecting ground water system.
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Fig. 1. Map of soil sampling site and soil series in
Hallim taken from GIS.
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Table 2. Concentrations of components in swine

slurry
Components Concentration(mg/L)
NH4-N 2089.0
Na' 546.2
Cation K 1887.0
ca” 2203
Mg” 2355
Cl 876.1
NO:-N 525.0
Anion NOs-N 16.1
PO -P 285.3
SOF 464.8
T-N, T-P T-N 3200.0
T-P 820.0
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Table 4. Volume of leaching from a non-treated and
three treated soil columns

Bulk density Particle density Porosity Hydral.lh.c
(/e (/er) conductivity
(cm/sec)

1 130 266 5110  957x10°
2 130 275 5280 962x10°
3 1.30 281 5380  952x10°
Ave. 1.30 274 5260  957x10°
SD 0.00 0.08 137 500%10°

Elapsed Non-treated Treated (mL)

time(days)  (mL)  Col. 1 Col. 2 Col. 3 Ave. SD
1 5 &% 8 8 &0 27
2 72 8% 7 8 8.7 38
4 67 ®» 8 8 83 35
8 73 8 B B 0 46
16 68 6 67 61 643 3l
32 60 61 6 6 613 15
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Fig. 3. Comparison of the anion concentration in leachate between non-treated and treated soil columns with

elapsed days.
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Table 5. Equivalent ratio of anion and cation leached from soil column treated with swine slurry depending on

days after application

EC Anions(meg/L) Cations(meq/L) Ratio of
Days .

(us/m) NOs-N Cl  SOZ HCO; Sum K Na° Mg Ca& Sum A/C

1 3.26 0.3 0.1 038 19 31 0.1 0.7 09 13 29 11

2 3.39 0.6 0.2 0.8 16 32 0.1 0.7 09 13 29 11

4 3.30 06 03 0.7 15 31 0.1 06 0.8 1.3 28 1.1

8 340 1.0 0.3 08 1.1 32 0.1 06 0.8 1.3 2.8 11
16 395 20 03 0.7 1.0 40 0.1 0.7 1.0 1.5 32 13
32 5.28 30 0.4 0.6 0.8 48 0.1 0.7 13 21 42 1.1
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Fig. 5. pH variation of leachate by elapsed days.
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Table 6. Concentration of trace components in lea—
chate from soil column treated with swine

slurry with elapsed days (unit : mg/L)
Elasped days F  Br POsP NHy-N Mn  Fe
1 <017 <053 ND ND ND ND
2 <018 <027 ND ND 003 W00
Treated 4 <018 026 ND ND ND <001
8 <016 021 ND ND ND <002
16 <016 <042 ND ND ND <002
32 17 02 ND ND 003 <016
1 017 033 ND ND ND ND
2 013 029 ND ND ND ND
Non- 4 016 023 ND ND ND ND
treated 8 016 031 ND ND ND 001
16 018 022 ND ND ND 001
32 021 028 ND ND 001 0M4
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Table 7. Correlation coefficients among pH, EC, and leaching components
pH EC cr NOs-N SOs” HCOs' Na' K’ Mg”
EC -0.80""
Cl -0.56" 0.66™
NOs-N -0.90"" 0.89"™ 065"
SO 057" -065"  -036 067"
HCOs 0.76™" -052 -047 -0.77" 0.44
Na’ -0.48" 0.83™ 0.42 053" -0.45" -0.15
K 0.23 0.02 -0.26 -0.24 -0.09 0517 0.23
Mg” -0.69™ 0.98™" 0.59" 0.81"" -0.60" -0.36 0.85"" 0.13
Ca' -0.73™ 0.99™ 063" 0.85™ -0.62" -0.41 0.83™ 0.09 0.99™
* . significance at 5%
*% . significance at 1.0%
*xx | significance at 0.1% (df=18)
A 4 JEF FBAFE pH, EC € ¥eld, & EYd E2xE X HEEA 1~32¢ FF F
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