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TheEffects of Application of Liquid Swine Manure on

Productivity of Rye and Subsequent Soil Quality
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Cheol-Ho Hyuh* and Tea-Hyun Kang

ABSTRACT

The study was conducted to investigate the effects of DM (dry matter) content and spht apphcation of
liquid swine manure (LSM) on productivity of rye and subsequent soil quality on the pasture of Livestock
Policy Division, Jeju Special Self-Governing Province. The experiment was done between November, 2005
and June 2006, using split plot design. Treatments were 2 main plots (7.0 and 1.6% DM LSM) and 2
subplots (basal fertilizer 100% and basal fertilizer 50% + top dressing 50%). Application of 7.0% DM LSM
resulted in significant increase in DM yield and plant length of rye compared with 1.6% DM LSM
(p<0.05). Crude protein content of rye was significantly higher in split application(basal fertilizer 50%+ top
dressing 50%) than in basal fertilizer 100% (p<0.05). No significant difference in macro and micro mineral
contents of rye or in subsequent soil quality was found by application of LSM. Mean P content (0.16%) of
rye appeared to be lower than proper P level (0.2~0.4%) of grass crop. The pH(5.5), OM (13.3%),
available P;Os (47.6 mg/kg) and Ca(2.75 cmole/kg) content of the pasture soil studied were lower,
compared with those of cultivated soil. Results show that the application of a 7.5% DM liquid swine
manure increases the productivity of rye compared with a 1.6% DM liquid swine manure, meanwhile the
property of pasture soil was not influenced by application of LSM.

(Key words : DM content of swine manure, Split application, Soil property)
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Table 1. Mean air temperature and precipitation during the experlmental period from
November 2005 to June 2006
2005 2006
Item ' . _
Nov. Dec. Jan. Feb. Mar. Apnl May June
Temperature (C) |
Expt. period 14.2 6.0 7.3 63 9.7 140 180 21.1
Mean 30-yr 124 76 5.2 56 85 13.3 172 209
Precipitation (mm) | |
Expt. period 925 789 570 740 438 88.0 1640 2716
Mean 30-yr 79.0 49.6 62.2 69.8 683 972 88.8  183.7
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Table 2. Chemical properties of the experimental field soil before the trial

pH OM TN 11)\\8 Ex. cations (cmol+/kg) Cu Fe Mn Zn
1 :5 % % mé :!gsg K _S:a Mg Na .................. ppm ..................
54 134 0.77 31.6 0.93 291 0.91 0.18 7.87 80.0 321 16.6

Table 3. Chemical composition of liquid swine manure(LSM)

e pH DM TN TP K,0 Cu 7n
% o A %, - ppm -:ceeees

HDL V 7.2 7.0 0.82 0.33 0.42 45.84 85.32

LDL? 7.1 1.6 0.44 0.25 0.36 12.76 20.51

YHDL : High DM liquid swine manure.
2LDM : Low DM liquid swine manure.
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Table 4. Dry matter yield and plant length of rye as affected by apphcatlon of liquid swine

manure

- Plant length (cm
Treatment Dry matter : = gth (cm)

yield (kg/ha) Feb 21 April 7 May 12 June 15

LLBF" 3,036 7.83 12.70 67.98 91.45
LLTD? 4,663 743 15.60 77.10 96.85
Mean 3,850 7.63 14.15 72.52 94.15
HLBF ¥ 8,115 8.25 29.90 121.52 123.52
HLTD ¥ 8,503 8.23 29.38 119.23 121.13
Mean 8,309 8.24 29.14 120.37 122.33
Probability
Main 0.011 0.137 0.016 0.025 0.043
Sub 0.088 0.358 0.489 0.350 0.797
M xS 0.257 0.414 0.056 0.141

0.510

" LLBF: Low DM LSM, basal fertilizer 100%.

» LLTD: Low DM LSM, basal fertilizer 50%+top dressing 50%.

Y HLBF:
Y HLTD:

High DM LSM, basal fertilizer 100%.
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High DM LSD, basal fertilizer 50%+top dressing 50%.
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Table 5. Crude protein and macro mineral contents of rye as affected by application of liquid

swine manure

cpV P K Ca Mg Na

Treatment
_ =.= ....................... % .............................................
LLBF? 9.7 0.13 1.39 0.20 0.27 0.023
LLTD?Y 10.6 0.20 1.18 0.21 0.28 0.013
Mean 10.1 0.16 1.28 0.20 0.28 0.018
HLBFY 10.5 0.17 1.37 0.28 0.32 0.020
HLTD 11.1 0.16 1.36 0.17 0.25 0.023
Mean 10.8 0.16 1.36 0.22 0.28 0.021
Probability

Main 0.263 1.000 0.706 0.738 0.914 0.486

Sub 0.016 0.262 0.609 0.173 0.383 0.458

M x S 0.509 0.203 0.617 0.114 0.236 0.235

YCP: Crude protein.
D LLBF: Low DM LSM, basal fertilizer 100%.

YLLTD: Low DM LSM, basal fertilizer 50%+top dressing 50%.

Y HLBF: High DM LSM, basal fertilizer 100%.

YHLTD: High DM LSD, basal fertilizer 50%+top dressing 50%.
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Table 6. Micro mineral contents of rye as affected by application of liquid swine manure

Fe Zn Mn Cu

TRT
LLBF Y 70.15 30.15 | 35.88 4.17
LLTD? - 133.03 37.10 41.38 5.88
Mean 101.59 33.625 38.63 5.03
HLBF 93.57 33.45 32.65 3.29
HLTD ¥ 98.90 30.00 33.523 3.81
Mean 96.24 31.73 33.089 3.545
Probability

Main 0.8273 0.7207 0.2570 0.125

Sub 0.1723 0.7897 0.3936 0.143

MxS 0.2390 0.4391 0.5298 0.405

Y LLBF: Low DM LSM, basal fertilizer 100%.
? LLTD: Low DM LSM, basal fertilizer 50%+top dressing 50%.
¥ HLBF: High DM LSM, basal fertilizer 100%.
¥ HLTD: High DM LSD, basal fertilizer 50%+top dressing 50%.

Table 7. Subsequent soil qualities as affected by application of liquid swine manure in the
pasture plot |

pH oM " TN ? Ava.3 ) Exch. cation ¥ (cmole/kg)
Treatment | P,0Os
1:5 % % mg/kg K Ca Mg Na
LLBF” 5.53 13.47 0.80 38.93 0.95 221 1.18 0.19
LLTD ® - 561 12.91 0.81 59.90 0.87 3.58 1.86 0.21
Mean 5.57 13.19 0.81 49.41 0.91 2.90 1.52 0.20
HLBF? 5.55 13.53 0.75 39.75  0.88 2.42 1.31 0.20
HLTD® 545 13.43 0.81 52.00 092 281 1.25 0.18
" Mean 5.50 13.48 0.78 45.88 0.90 2.61 1.28 0.19
Probability
Main | 0.240 0270  0.570 0.419 0918 0.449 0.343 0.377
Sub 0.845 0.166  0.280 0.080  0.829 0.068 0.180 0.723

M x§ 0.046 0.305 0.402 0.601 0.402 0.260 0.125  0.158

Y OM : Organic matter.

2 IN : Total nitrogen.

) Ava. P;Os : Available phosphorus.

¥ Exch. cation : Exchangeable cation.

> LLBF: Low DM LSM, basal fertilizer 100%.

® LLTD: Low DM LSM, basal fertilizer 50% + top dressing 50%.
” HLBF: High DM LSM, basal fertilizer 100%.

® HLTD: High DM LSD, basal fertilizer 50% + top dressing 50%.
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