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This experiment was carried out to investigate the effect of liquid-pig-manure application method (Tr.1:
surface appl. LPM 150%, Tr.2: surface appl. LPM 50% + LPM 50%, Tr.3: chemical fertilizer, Tr.4: soil
injection LPM 150%, Tr.5: soil injection LPM 50% + surface appl. 50%, Tr.6: no fertilizer) and the economic
efficiency of yield on forage crops cultivaion. In barey cultivation experiment, Tr.5 was found to be best,
showing the yield of 1,462 kg 10a”, and followed by Tr.2(1,226 kg 10a™), Tr.3(1,226 kg 10a™), Tr.4(1,225 kg
103'1) and Tr.1(1,209 kg 103'1) in order. In maize cultivation experiment, Tr.4 was found to be best, showing
the yield of 2,142 kg/10a, and followed by Tr.1(2,125 kg 10a™), Tr.3(2,024 kg 10a™), Tr.5(2,011 kg 10a™) and
Tr.2(1,925 kg 10a'1) in order. The income was showing 1,274,000 ~ 1,591,000 Won 102’ in barley, whereas
766,000-794,000 Won 10a” in maize. There was more economical efficiency in barley cultivation than maize
cultivation. Rather than the LPM surface application, LPM soil injection was more effective.

Key words: Liquid pig manure, Yield, Barley, Maize, Economical efficiency
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Table 1. Several methods of liquid pig manure application in
filed.

Basal application Additional application

Surface application
(Liquid manure N150%)

Surface application
(Liquid manure N50%)

Soil incorporation
(Chemical fertilizer N50%)
Soil injection

(Liquid manure N150%)

Soil injection Surface application
(Liquid manure N50%) (Liquid manure N50%)

Untreated check -

Surface application
(Liquid manure N50%)

Soil incorporation
(Chemical fertilizer N50%)
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Table 2. The chemical and heavy metal properties of used liquid pig manure.

Year T-N P05 KO Na,O Cu Pb Zn Cr Ni pH

----------------- % (W/V) =mmmmmmmmmmmemeee mg kg'] - 1:5
2010 0.22 0.03 0.15 0.17 4.79 32 15.2 2.57 2.79 8.2
2012 0.17 0.01 0.13 0.1 6.69 3.75 7.81 5.86 4.14 8.3
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Table 3. Descriptions of several application methods to
treated liquid pig manure.

Applicated Applicated Applicated
Treatment . Average
coverage time amount

) sec.
m sec. ton 1

ton

Surface application 2,640 1,237 13.6 91
Soil injection 2,640 1,410 13.6 104
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Results and Discussion
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Table 4. Change of NH; gas volatilzation in soil at several application methods to treated liquid pig manure.

Treatment 0 hour 2 hour 5 hour 24 hour 48 hour 72 hour 120 hour
mg N L'

Surface application 45 30 3 3 3 N

Soil injection 10 7 0.5 0.5 N N

N: Not detected
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Table 5. Yield and yield components of barley with different treatment methods of liquid pig manure.

Treatment . .
— Emergence rate Plant length Yield Quantum index
Basal Additional
% cm kg 102" %

Surf: licati
vriace appication - 88.0 n.s' 75.1 ns 1,209b 101
(Liquid manure N150%)
Surf licati Surf licati
Hriace appiication riace apprication 89.0 n.s 73.6 n.s 1,226b 100
(Liquid manure N50%) (Liquid manure N50%)
Soil incorporation Soil incorporation

90.0 n. 75.5 n. 1,226b 100
(Chemical fertilizer N50%)  (Chemical fertilizer N50%) s s
Soil injection 89.0 76.5 1,225b 100

- .0 ns S ns ,

(Liquid manure N150%)
Soil injecti Surf: licati
or myection triace dppiication £9.0 n.s 75.0 ns 1.462a 119
(Liquid manure N50%) (Liquid manure N50%)
Untreated check - 90.0 n.s 73.6 ns 898¢c 73

"Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

Table 6. Descriptions of several application methods to treated liquid pig manure.

Treatment Applicated coverage Applicated time Applicated amount Average
m’ ton sec. ton”

Surface application 2,640 17.3 114

Soil injection 2,640 17.3 72
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Table 7. Chemical properties of soil with different treatment methods of liquid pig manure.

Treatment
. pH o.M AV.P205 NH4 NO3
Basal Additional
1:5 g kg'l mg kg'] mg kg'] mg kg']

Surf licati

urtace application - 6.1 ns' 7.39a 87.66b 6.0a 15.0a
(Liquid manure N150%)

Surface application Surface application 6.38 n.s 4.93b 57.48cd 2.0b 10.0b
(Liquid manure N50%) (Liquid manure N50%)

Soil i ti Soil i ti

off teorporation orf meorporation 6.08 n.s 5.14b 52.56d 1.0b 10.0b
(Chemical fertilizer N50%) (Chemical fertilizer N50%)

Soil injecti

off jection - 6.12 ns 5.79b 78.88bc 2.0b 10.0b
(Liquid manure N150%)

Soil injecti Surf: licati

off tjection uriace apprication 6.56 n.s 6.27ab 113.29a 10.0a 20.0a
(Liquid manure N50%) (Liquid manure N50%)
Untreated check - 6.24 n.s 5.31b 42.64d 1.0b -

"Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

Table 8. Yield and yield components of maize with different treatment methods of liquid pig manure.

Treatment . .
— Culm length Ear length Yield Quantum index
Basal Additional
cm cm kg 10a" %

Surf: licati

riace apprication - 212" 21a 2,125ab 105
(Liquid manure N150%)

Surf licati Surf licati

u.r a?e application ur a?e application 209 1% 1.925¢ 95
(Liquid manure N50%) (Liquid manure N50%)

Soil i ti Soil i ti

oi 1n.corp0ra .1(.)n oi 1n.corpora .1(.)n 1972 18a 2.024abe 100
(Chemical fertilizer N50%)  (Chemical fertilizer N50%)

1 infecti

Soil Injection ; Nla 21a 2,142a 106
(Liquid manure N150%)

Soil injecti Surf: licati

0.1 1.njec ion u. a<.:e application la 19a 2.011be 99
(Liquid manure N50%) (Liquid manure N50%)
Untreated check - 182b 15b 1,866d 89

"Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
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Table 9. Economical effeciencyof barley and maize with different treatment methods of liquid pig manure.

Treatment

Crop — Yield Price  Gross profit Managing cost Income Index’
Basal Additional
kg 10a” won kg'l 1,000won 1,000won  1,000won %
Surf: licati
ouace apprication - 1200 1,130 1366 92 1274 97
(Liquid manure N150%)
Surf: licati Surf: licati
'ur'ace application .u.ace application 1226 1,130 1,385 61 1324 101
(Liquid manure N50%) (Liquid manure N50%)
Soil incorporation Soil incorporation
1,226 1,130 1,385 69 1,316 100
Barley (Chemical fertilizer N50%) (Chemical fertilizer N50%)
Soil iniecti
| >or Thjection - 1225 1130 1384 92 1202 98
(Liquid manure N150%)
1 infecti ; licati
_ Soil injection Surface application 1462 1130 1652 61 1,591 121
(Liquid manure N50%) (Liquid manure N50%)
Untreated check - 898 1,130 1,015 - 1,015 77
Surface application
.. - 2,125 413 878 93 785 103
(Liquid manure N150%)
Surf: licati Surf licati
.ur. ace application _ur_ ace application 1.925 Al3 795 & 13 9%
(Liquid manure N50%) (Liquid manure N50%)
Soil incorporation Soil incorporation
. . . . 2,024 413 836 70 766 100
Maize (Chemical fertilizer N50%) (Chemical fertilizer N50%)
Soil iniecti
. or Injection - 2,142 413 885 94 794 104
(Liquid manure N150%)
Soil injection Surface application
. L. 2,011 413 831 62 769 100
(Liquid manure N50%) (Liquid manure N50%)
Untreated check - 1,866 413 746 - 746 97
*Compared to the chemical fertilizer income.
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