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Abstract

BACKGROUND: Increase in application of liquid pig
manure(LPM) in agriculture as nutritional source has
become a social issue due to its influence on water quality.
Also, proper application methods have not been developed
with respect to indigenous properties of LPM and soil
physical properties.
experiment to observe the infiltration characteristics and
distribution of dissolved organic compounds of LPM in
soils having different soil textures.

METHODS AND RESULTS: To do this experiment, we
collected three different soils and LPM. We analyzed the
physical and chemical properties of both soils and LPM to
determine the dilution ratios of LPM. The LPM diluted to 4
different ratios with distilled water was applied to the top of
soil column. Infiltration rates were observed by time and
depth until the amount of effluent collected from the bottom
of the soil columns were stabilized while maintaining the
hydraulic head 3 cm above the soil column. The results
showed that infiltration rates increased with increasing

Therefore, we conducted this
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dilution ratios in the order of sandy, loamy sand, and sandy
loam> The time required to reach steady state was increased
with decreasing sand contents clay.

CONCLUSION: The size and amount of the dissolved
organic compounds in LPM that can determine the
efficiency as fertilizer and environmental problems as
nonpoint pollution source in water quality have not been
investigated with respect to behavior and transport of them
in soil. Therefore, it requires further research how we can
properly apply LPM as valuable fertilizer substitute for
inorganic fertilizers.

Key words: Infiltration rates, Liquid pig manure, Soil
column, Soil texture
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et al., 2011). Z(2012)°] B33k Hjo]] wpEw EronS o
&3 =EQY FE5e HEA R dxe va
0.77(0.08~3.06), 7F=% 0.16(0.01~0.37), 7-2] 4.46(1.38 ~
7.72), U7 0.71(0.08~1.69), & 5.73(2.16~10.01) 4 o}l
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E5(sandy soil) 2 A e AloHo A AFH S =R &
S{(Sandy loam soil) 7 LE} 3EZ(loamy sand soil)<
skl Dry ovens ol&sto] 105Colx] 484 Az +
Wiley mill(Thomas, Hamilton, TX, USA)S olg3lo] &

452 mm AT B BT A5t gt

=& dd| &E=Z(Infiltration rate of pig swine liquid)

=i 9H] AF(Infiltration) 53 AR $lste] &
7 60 mm o} BTl 30 cm Zlo)(E%S] Hul= 847.8
cm)ell Dry ovens ©]-8-3to] 105C ol|A] 72A13F A28k EQF
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tm Nylong A2ld 25 AAsk5i.

A AAaAFE 10aT 10 kg-NoZ 7]|F8}

Table 1. Ranges of chemical properties of composted pig swine liquid fertilizer collected from public resource recycling
center located in Yungigun, Chungbook from April to August of 2013

Soluble
pH EC TDS oM Ash T-N T-P
Category NOs-N POs-P
(1:5) (dS m) (%) (mg L1
Range |7.78~8.84 134~411 201~333 054~143 0.88~214 645~2133 357~1311 162~302 98.1~277.4
Average 8.85 29.5 2.85 0.98 1.92 862.5 652.8 193.1 188.4
Stdev 0.54 13.9 0.66 0.45 0.63 4479 3159 71.7 91.8
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Fig. 1. Pictures of acryl columns packed with different soil samples (left) to observe infiltration rate
and distribution of organic matter in liquid pig manure with depth of soils (right).

o] 2013 9€ 49 AFHT n|e] AHALTHT-N)& A
sto] Hu|(Liquid Pig Manure, LPM) o F7F
(distilled water, DW)2] H]&-S 1:0(PLF), 1:1, 1:5 1g]1
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T4 asls 274 (initial state, 1S)9} FAMLE
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53] Hefghdo] 7P = AMECIA Hn|3Anlge] 1.0
739 49 HEE0] 0.01 em hr'o]gl o} oin)3|Adu]
#o] 1:100.% F7kgel W} 1.80 em hr' & FA5H S/}
she Zo® ZAMESIT o]g) e A APHES) ok
AEANNE 22 As Bty J8a &7 29 247
3|AE Anlgole] AYE e FEES vlwste] B 24}
¥ EAY MuE BRollA et 2o AR W
ROw AT ANHA o ® EokA HFES Adta
(slow reduction), §372x(rapid reduction), FxI7ta
(gradual decline)® T3} (Thomas et al., 1966).

Table 2. Physical and chemical characteristics of soil samples used in this experiment

pH EC OM Particle size distribution(%) Soil Texture
(1:5 H,0) (dS m) (%) Sand Silt Clay
6.24 2.84 1.92 58.9 342 6.9 Sandy loam
6.85 3.89 1.38 85.5 9.5 5.0 Loamy sand
6.48 3.11 1.52 90.5 44 5.1 Sand
Table 3. General properties of liquid pig manure used in this experiment
Soluble
pH EC TDS oM Ash T-N T-P
NOs-N POs-P
(1:5) (dS m™) (%) (mg L)
8.85 29.5 2.85 0.98 1.92 862.5 652.8 193.1 188.4
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Table 4. Initial and final infiltration rates of liquid pig manure depending on dilution ratios in three different soils

Infiltration rate (cm hrt)

Dilution Ratio

(LPM vs. DW) Sandy loam Loamy sand Sand
IS SS IS SS IS SS
0:1 - 0.45 - 1.2 - 1.85
1:0 0.58 0.02 0.90 0.03 7.50 0.09
11 2.80 0.06 4.87 0.08 18.1 0.21
1:5 414 0.13 7.67 0.68 24.6 0.96
1: 10 547 0.31 10.0 0.95 724 1.80
LPM, Liquid Pig Manure; DW, Distilled Water; IS, Initial State; SS, Steady State
oleler 5] Waks Eokp=e) vl dik(clogging) ‘ |
o ok ol 2=x o JEolal Tae Sandy loam soil
- E oﬂ - T_‘_Oﬂ JL—?; 'IT7] E Z]' =% ’] ——e—— Control
E/93} o) 93] AA ). Joness} Taylor (1965)7} BH3E I t‘;m;?)
#oraaE Bl A2 A WY gx 2l ARE R f0 | -0 D
< - — LPM
W% mE F)How o Jud Ssedg g §
Q
A7) A Aol wet £k AL Aol Egug @ B
o] Hgdieh WSl web E3 o] Hauge]
V4 o] 2 /%] RFEATY] Hauol E,
HeAon ER @o] Aatel FRE F7HH: 2
o Pk
0|9} o] zizte] Sxul g AEe AEE P4 % L S
A AFEe] Tdehs A7k lastel BE ARS8 ’ e ” ®
Hulgo] 2] et AEEE ZbshE WA ARe] & o .
QEE A7Re 7hAERs SRS MOt el JEgo o Fig. 3. Changes of infiltration rates of liquid pig manure
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Fig. 2. Changes of infiltration rates of liquid pig manure
with four different dilution ratios depending on time
required to reach the steady state in soil columns
packed with sandy soil. The bulk density and hydraulic
head of each soil column were adjusted to 1.2 g cm-3
and 3 cm above the top of soil, respectively.

with four different dilution ratios depending on time
required to reach the steady state in soil columns
packed with sandy loam soil. The bulk density and
hydraulic head of each soil column were adjusted to 1.2
g cm® and 3 cm above the top of soil, respectively.
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Fig. 4. Changes of infiltration rates of liquid pig manure
with four different dilution ratios depending on time
required to reach the steady state in soil columns
packed with loamy sand soil. The bulk density and
hydraulic head of each soil column were adjusted to 1.2
g cm® and 3 cm above the top of soil, respectively.



168

SHIM et al.

B sAMnlgl mhE el AFEe vlas
A¥Fig. 5) JAFE&> O] of TR 3JAulEo] T
of w} 1:17H= 48] S7kstthzE glAn|go] 1.5 oo
2 S me gAsHA Tk o] AR Ag HF
0] ST AFEY AR o R T T
AR} FAMES] HFEL SHRTETFEY °F 69% 9
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& BN 43S W ZJow FAETE o] Siegrist
and Thresher(1985)7} H.a1st 2138 Eqke| FUH = H
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O+ Loamy Sand /
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Fig. 5. Infiltration rates of liquid pig manure with four
different dilution ratios depending on dilution factor in
soil columns packed with three different soils. The bulk
density and hydraulic head of each soil column were
adjusted to 1.2 g cm™® and 3 cm above the top of soil,
respectively.
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