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Effects of Pig Slurry Application on the Characteristics of

Runoff Water in Volcanic Ash Soil in Jeju
Nam Geon Park, Kyung Jun Hwang, Hyung Soo Park, Sang Teak Song*

and Moon Cheol Kim**

ABSTRACT

This study was conducted to determine the effects of application levels of pig slurry on the
characteristics of runoff water in volcanic ash soil in Jeju, Korea. This study was arranged in randomized
complete block design. The data represent the means of the three experiments. Experimental plots were
consisted of five treatments such as no fertilizer, chemical fertilizer at 200kg N/ha/year and pig slurry
Jevels at 200, 400 and 600kg N/ha/year. The concentrations of BOD and COD in 600kg N/ha pig slurry
were significantly higher (p<0.05) than those of the other treatments at initial sampling at 12 days after
application. The total nitrogen concentration in runoff water increased with increasing pig slurry. The total
phosphorous concentration in runoff water was hardly influenced by application levels of pig slurry since
there were no significant difference among the treatments. The concentrations of NOs;-N and NHe«-N were
raised (p<0.05) in proportion to application levels of pig slurry. In conclusion, pig slurry usage at 200kg
N/ha to the volcanic ash soil in Jeju area can replace the chemical fertilizer. However, more than 200kg
N/ha of pig slurry may not be appropriate, because it may contaminate the water environment.

(Key words : Pig slurry, Runoff water, Volcanic ash soil, Jeju)
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Table 1. Monthly mean air temperature and precipitation between the experimental period
and the average previous 30 years in Jeju

Months
Items
May June July Aug. Sept.
Temperature 30-yr Avg. 17.5 212 25.7 26.5 22.7
T Expt. period 18.1 21.5 274 272 232
Precipitation 30-yr Avg. 88.2 189.8 2323 258.0 188.2
(mm) Expt. period 124.8 66.1 55.7 405.1 348.5
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Table 2. Changes in BOD and COD concentrations in runoff water as affected by chemical

fertilizer and pig slurry applications

Sampling date

Treatment
reatmen 27 May 18 June 14 July 26 August 21 September
.................................. BOD (/L) --vereueeeerersemnsrmmnennneniensianns
No fertilizer 71.57® 0.80° 0.51* 0.77* 0.57
CF 200kg/ha 6247 0.97* 0.77° 1.10° 1.00°
PS 200 54.73° 1.77* 0.77 1.13° 0.77°
PS 400 56.57° 1.43® 0.80° 0.70° 0.83
PS 600 79.93* 1.07° 0.80° 0.70° 0.63
.................................. COD (/L) +++ oo rrerresensrnsresresenenasiasinns
No fertilizer 8.70° 9.03* 1.34° 2.13° 1.70°
CF 200kg/ha 837 8.13" 245" 1.93* 243
PS 200 12.40° 5.90° 2.71° 1.33° 2.33°
PS 400 21.80° 6.10° 3.52° 187 1.87°
PS 600 29.40° 933 3.82° 1.70° 1.83

* Means in the same column with different superscripts are significantly different (p<0.05).
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Table 3. Changes in T-N and T-P concentrations in runoff water as affected by chemical

fertilizer and pig slurry applications

Sampling date

Treatment
_ 27 May 18 June 14 July 26 August 21 September
.................................. T-N (/L) vevvevveeveneenmnnnnennnensmenininiee
No fertilizer 0.64° 1.54° 1.21® 0.56° 128
CF 200kg/ha 5.00° 239 1.72 0.77° 1.12°
PS 200 15.30° 2.07 1.21® 0.84° 1.08*
PS 400 13.50° 2417 2.74* 0.90° 0.99*
PS 600 29.30° 2.79* 242° 0.72* 1.07
.................................. T_P (mg/L) et aseeetsec st ssseroarnenssacsarasar et
No fertilizer 0.20 0.16 0.19 0.08 0.24
CF 200kg/ha 0.20 0.11 0.17 0.11 0.20
PS 200 0.22 0.15 0.19 0.08 0.20
PS 400 0.21 0.21 0.24 0.09 0.20
PS 600 0.24 0.21 0.21 0.08 0.19

*¢ Means in the same column with different superscripts are significantly different (p<0.05).
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Table 4. Changes in NOs-N and NHsN concentrations in runoff water as affected by
chemical fertilizer and pig slurry applications

Sampling date

Treatment

27 May 18 June 14 July 26 August 21 September

.................................... NO3-N (/L) ceerereerresnernesmemmmmnn,
No fertilizer 0.49° 0.53° 0.56* 0.70° 0.73*
CF 200kg/ha 0.68™ 0.57° 0.59* 0.75° 0.64°
PS 200 0.75% 0.64° 0.53* 0.79° 0.64*
PS 400 1.93% 0.92° 0.53 0.79* 067
PS 600 234 0.94* 0.55* 0.78° 0.72°

.................................... NH4N (IMg/L) woeeeeeeermrmmremmesss s
No fertilizer 0.34" 0.07° 0.05* 0.53 0.05*
CF 200kg/ha 0.48° 0.11° 0.32° 0.70* 0.07°
PS 200 0.49° 0.34° 0.07* 0.41° 0.08
PS 400 1.33® 0.72° 0.06* 0.43° 0.07*
PS 600 1.70° 0.64° 0.04° 0.44* 0.07

*¢ Means in the same column with different superscripts are significantly different (p<0.05).
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Fig. 1. Changes in major mineral contents in runoff water as affected by chemical fertilizer

and pig slurry applications.
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