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Effects of Swine Manure on The Production of Forage, Soil
Properties, and the Chemical Characteristics of Leaching Water

in Mixed Grassland
Ki Chun Choi*, Wan Bang Yook** and Chang Yoon***

ABSTRACT

This study was conducted to investigate the effects of the type of swine manure on herbage
productivity, the properties of soil and environmental pollution in mixed grassland. The field experiment
was carried out on Livestock Breeding Station, Chonbuk in Korea from Nov. 2002 to Nov. 2005.
Experimental plots were consisted of the types of swine manure, such as additional swine manure
fermented with sawdust (SMFWS)+urea 50% and swine slurry (SS)+urea 50%. And then, chemical
fertilizer (Urea) is used as control. DM yields of herbage were not different between chemical fertilizer and
the type of swine manure. Feed values (CP, NDF, ADF, TDN) were not different between chemical
fertilizer and swine manure treatments. After finishing with the experiment, Organic matter contents in soil
increased. Organic matter, available phosphorous and Ca contents in swine manure treatment were higher
than those of chemical fertilizer (p<0.05). NO;-N and NH4-N concentrations in leaching water in the mixed
grassland was hardly influenced by application of swine manure and urea, whereas NO;-N and NH-N
levels in leaching water were less than 5 ppm.

(Key words : Swine manure, Grassland, Forage productivity, Soil properties, Leaching water)
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Table 1. Chemical composition of swine manure applied in this experiment

T-N P,0s K0 CaO MgO Na20
Manure type
............................................. %
SS* 1.45 1.90 0.31 2.59 0.97 0.24
SMFWS** 0.51 0.12 0.41 0.17 0.06 0.10
* Swine slurry (SS).
** Swine manure fermented with sawdust (SMFWS).
Table 2. Chemical properties of soil used in the experiment
pH OoM* T-N Av. Py0s Ex. cations(cmol 7kg ")
(1:5H;0) (g’kg) (%) (mg/kg) Ca Mg Na K
6.33 21.75 0.93 225 3.57 1.04 0.08 0.24
* OM: organic matter.
Table 3. The total rainfall in Gimje area in the experimental period (2005)
Month - March April May
Day 11 15 16 17 21 22" 24 9 10 18 19 30 5 6 11 17

Rainfall (mm) 1.0 0.5 15 80 1.5 160 05

45 40 140 95 45 9.0

9.0 45 10.0 335

* Data originated JeonJu Meteorological observatory 2005.
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Table 4. Dry matter yield in the mixed grassland applied with swine manure

Dry matter yield (kg/ha)

Treatment
2003 2004 2005 Means Index
SS* + CF100% 5,423 8,724 8,725 7,624 98.97
SMFWS** + CF50% 4,677 7,981 8,124 6,927 89.93
CF*** 5,353 8,870 8,918 7,703 100.00

* SS (swine slurry) 100% + urea 50%.

** SMFS (swine manure fermented with sawdust (SMFWS) 100% + urea 50%.

*#** Chemical fertilizer (CF).
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Table 5. Nutritive values in the mixed grassland applied with swine manure

Item Treatment Year Means
2003 2004 2005

SS* + CF100% 132 13.7 13.8 13.5
CP(%) SMFWS** + CF50% 12.5 13.0 132 12.9
CF*> 13.1 14.0 14.6 13.9
SS + CF100% 52.7 593 584 56.8
NDF(%) SMFWS + CF50% 532 58.6 58.0 56.6
CF 526 579 577 56.0
SS + CF100% 28.1 28.0 29.2 284
ADF(%) SMFWS + CF50% 28.7 28.4 27.2 28.1
CF 272 28.6 26.9 27.5
SS + CF100% 66.6 66.7 65.7 66.3
TDN(%) SMFWS + CF50% 66.1 66.4 67.3 66.6
CF 67.3 66.2 67.5 67.0

CP : crude protein, NDF : neutral detergent fiber, ADF : acid detergent fiber, TDN : total digestible nutrients.

* §S (swine slurry) 100% + urea 50%.

** SMFS (swine manure fermented with sawdust (SMFWS) 100% + urea 50%.

*++ Chemical fertilizer (CF).
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Table 6. Soil chemical characteristics in the mixed grassland applied with swine manure

Item Treatment Year Means
2003 2004 2005
SS* + CF100% 6.75 6.42 6.54 6.57
pH(H,0) SMFWS** + CF50% 6.70 6.45 6.55 6.56
CF*** 6.45 6.33 6.12 6.30
SS + CF100% 16.40 22.17 33.95 24.17°
(3]:4) SMFWS + CF50% 16.65 23.18 33.59 2447
: CF 14.84 22.76 30.05 22.56°
SS + CF100% 0.51 0.40 0.39 043
?/‘I; SMFWS + CF50% 0.53 0.42 0.47 047
CF 0.50 0.38 0.35 041
SS + CF100% 221.34 225.60 242.04 229.66"
‘t;g:(;s SMFWS + CF50% 206.34 24532 240.63 230.76"
: CF 184.03 169.62 79.04 144.23°
SS + CF100% 5.13 524 543 5.26°
(mol(ffkg_ X SMFWS + CF50% 524 5.09 5.68 533°
CF 5.04 4.57 3.73 444"
SS + CF100% 2.09 2.14 2.03 2.08
(moll\ffig_ X SMFWS + CF50% 2.12 2.22 2.16 2.16
CF 2.17 2.13 2.04 2.11
SS + CF100% 0.14 0.13 0.13 0.13
(cmo?:(g_ X SMFWS + CF50% 0.17 0.20 0.14 0.17
CF 0.14 0.14 0.14 0.14
SS + CF100% 0.46 0.52 0.24 0.40
(mollf/kg_ X SMFWS + CF50% 0.51 0.44 031 0.42
CF 0.54 0.52 0.46 0.50

a b oc

* SS (swine slurry) 100%+urea 50%..
** SMFS(swine manure fermented with sawdust(SMFWS) 100%+urea 50%.
*** Chemical fertilizer(CF).
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