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The Effects of the Application Rate of Fermented Swine
Manure and Additional Mineral Fertilizer on Productivity and
Nutritive Value of Corn for Silage

K. C. Choi and W. B. Yook

Abstract

This study was conducted to investigate the effects of the application rate of fermented swine manure and
additional mineral fertilizer on productivity and nutritive value of com(Zea mays L.) for silage. Swine
manures used in this study were the compost of swine manure fermented with sawdust(SMFWS) and swine
slurry(SS). This study was arranged in split-split plot design. Main plots were the types of swine manure,
subplots were the application rate of swine manure, such as 100, 200 and 400kgN/ha, and sub-subplots were
the application rate of mineral fertilizer, such as 50 and 100kgN/ha.

Corn DM(dry matter) and TDN(total digestible nutrient) yields increased as application rate of SMFWS and
SS increased. DM and TDN yields in SS treatments were higher than those in SMFWS treatments. The effect
of fermented swine manure improved positively as application rate of urea increased. Net energy for
lactation(NE;) and TDN content in corn decreased as application rate of SMFWS and SS increased, but crude
protein(CP) content increased by the application of SMFWS and SS. NE, and TDN contents in SMFWS
treatments were lower than those in SS treatments, but CP content in SMFWS was higher than that in SS.
The growth and nutritive value of corn were improved by the application of mineral fertilizer.

(Key words : Swine manure, Swine sluury, Compost, Zea may, TDN, Net energy)
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Table 1. Effects of rate of fermented swine manure and swine slurry injected, and mineral
fertilizer-N rate on dry matter(DM) and total digestible nutrients (TDN) yields of

corn

Treatment D(mn/y}:z;d Tl()tgln /});l:)ld
CPMFS" 100 kgN/ha + MF? 100 kgN/ha 9.410.49% 6.30£0.53
CPMFS 200 kgN/ha + MF 100 kgN/ha 10.5+3.01 7.3411.19
CPMFS 400 kgN/ha + MF 100 kgN/ha 10.8+0.84 7.5310.63
CPMFS 100 kgN/ha + MF 50 kgN/ha 831099 5.82%0.62
CPMFS 200 kgN/ha + MF 50 kgN/ha 8.7t1.75 6.04%+1.28
CPMFS 400 kgN/ha + MF 50 kgN/ha 87134 6.15+£0.83
SS™ 100 kgN/ha + MF 100 kgN/ha 9.8t1.31 6.85+0.90
SS 200 kgN/ha + MF 100 kgN/ha 10.5+1.37 7.21%1.04
SS 400 kgN/ha + MF 100 kgN/ha 12.1£1.02 8.4310.74
SS 100 kgN/ha + MF 50 kgN/ha 9.4+0.48 6.9410.21
SS 200 kgN/ha + MF 50 kgN/ha 10.0+0.23 6.5610.34
SS 400 kgN/ha + MF 50 kgN/ha 10.1 £0.67 7.07£0.40

" SMFWS : Compost of swine manure fermented with sawdust.

2 MF : Mineral fertilizer(Urea).
RIK) . Swine slurry.
Y Meant SD.
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Table 2. The resuits of statistical analysis
on dry matter(DM) and total dige-
stible nutrients (TDN) vyields of
corn by rate of fermented swine
manure and swine slurry injected
and mineral fertilizer-N rate

DM yield DN
Treatment (ton/ha) yield
o (ton/ha)
Main plot
94 6.53
SMFWS" + 167% + 10la
10.3 7.18
2)
S8 + 1.17a  * 0.84b
Subplot
Swine manure-N rate
92 6.48
100 keN/ha + 0956 = 0.71b
99 - 6.79
200 kgN/ha + 177ab =+ 1.03ab
10.4 730
400 kgN/ha + 1502 * 1.03a
Sub-subplot
ME¥-N rate
10.5 728
100 kgN/ha * 1572 * 0.99a
92 6.43
50 kgN/ha £ 1.12b  * 0.76b

Interation effects(F-value)
Main plot X subplot 0.20 0.57

Main plot X sub-subplot 0.71 0.54
Subplot X sub-subplot 0.71 1.59
" SMFWS : Compost of swine manure fermented with
sawdust.
?ss . Swine slurry.
¥ MF . Mineral fertilizer(Urea)
¥ Meant SD.

a, b and c; Values with different letters in same column
are significantly different at the 5% level.

TDN°1| o] l% T AgaTGE dASA b
749 123 ton/ha, A ZEE
tonha®l F71S Bo] TDNY| ©

B
249 NI Ag5Ee] 5245

T 9% 44
k9 AlREFAE FASA Fhde AFS U
Ehdict

559 TDN



Choi and Yook : Effect of Swine Manure and Mineral Fertilizer on Productivity of Comn

o dtasEel QAAE EE Alga 9AXNE

AR L}EMXI 222 THp > 0.05).
ol TDN 4eko oA}l
o] Frtgol Wt dEF TDN <
kg *J 1999)4 @49} w2

S
10
o)
i
4>
off
o
ol
N
2

N

L
rlr

(19999 Hie} vl=d A
=3 Longd Gracey(1990ab)ys= =%
g AlgFo] F7hEel utat Atz o AEFFo]
Fobetdvtn BEaatin, Pain S(1994)F A
(199 +E&2aE ol&dte] Az FHS
F7HA7171 A F74EQ gEn| g9 Al &5
o224 7hestttn 3k9ich Pain 5(1986), van Der
Meer 5(1987) & Long¥ Gracey(1990ab)T 3&H|

=
2% ¥xE AW £89 B24S ATAA

rl

Wightman 5(1996)2 A4t EEEFo] dAAt2g -

3011 HlfSH NH,"=N %‘%*Ol 571 Wil g2

(1992)9 &5 F% d
5L AETEHFS AoVt %iOUr TDN 4% —S_—

b org AEs#EEY TDN +
o] Zoslttn AFsAh

B2 Ag Fd 9 229 Ag] BE 5

Fo zewz §F, 0§ AeAUANE) 2
Eoy

g %E FH(TDN)E =AMSE i Table 30
vhebd viel gt

v EER AlET9 NES TDN2 aA42s
| &TRT %oy FY8Q Aol

i
e o
1o
S~

Table 3. Effects of rate of fermented swine manure and swine slurry injected, and minerai
fertilizer-N rate on crude protein(CP) content, net energy for lactation(NE) and
total digestible nutrients(TDN) of corn

Treatment CP (%) NE, (Mkcal) TDN (%)
SMFWS" 100 kgN/ha + MF” 100 kgN/ha 535+0.88" 1.42%0.04 61.97+2.75
SMFWS 200 kgN/ha + MF 100 kgN/ha 561%0.17 1.39£0.05 60.321.70
SMFWS 400 kgN/ha + MF 100 kgN/ha 6.18£0.49 1.37£0.08 58211153
SMFWS 100 kgN/ha + MF 50 kgN/ha 5.40+0.58 1.47%0.07 60.13%1.89
SMFWS 200 kgN/ha + MF 50 kgN/ha 5.46+0.64 1.42£0.04 58.8212.04
SMFWS 400 kgN/ha + MF 50 kgN/ha 5.860.42 1.37£0.04 58.031+3.07
SS¥ 100 kgN/ha + MF 100 kgN/ha 5.41%0.04 1.39+0.05 60.481.41
S§ 200 kgN/ha + MF 100 kgN/ha 5.94+0.20 1.3820.06 58.23+1.61
SS 400 kgN/ha + MF 100 kgN/ha 6.07%0.16 1.37+0.04 58.78+2.19
SS 100 kgN/ha + MF 50 kgN/ha 5461029 1.43+0.04 59.0371.99
SS 200 kgN/ha + MF 50 kgN/ha 5.56+0.53 1.37+0.04 58.40t2.48
SS 400 kgN/ha + MF 50 kgN/ha 5.54+0.22 1.39%0.05 58.16+1.88

" SMFWS : Compost of swine manure fermented with sawdust.

2 MF : Mineral fertilizer (Urea).
78S . Swine slurry.
¥ Mean= SD.
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Table 4. The results of statistical analysis on crude protein(CP) content, net energy for
lactation(NE)) and total digestible nutrients(TDN) of corn by rate of fermented
swine manure and swine slurry injected, and mineral fertilizer-N rate

Treatment CP (%) NE; (Mkcal) TDN (%)
Main plot
SMFWS™" 5.6410.56"a 1.4110.06a 59.58+2.35a
ss? 5.6610.35a 1.39%0.05a 58.85t1.84a
Subplot
Swine manure-N rate
100 kgN/ha 5411047 1.43%0.05a 60.401+2.07a
200 kgN/ha 5.6410.40ab 1.39£0.05ab 58.94+1.90ab
400 kgN/ha 59110.39a 1.381+0.05b 58.30£1.94b
Sub-subplot
MFV-N rate
100 kgN/ha 5.76+0.49a 1.39+0.05a 59.67%2.15a
50 kgN/ha 5.55+0.42a 1.41£0.03a 58.76 +2.04a
Interaction effects (F-value)
Main plot X subplot 0.63 0.69 0.67
Main plot X sub-subplot 0.35 0.15 0.15
Subplot X sub-subplot 0.99 0.40 0.32
" SMFWS : Compost of swine manure fermented with sawdust.
>SS . Swine slurry.
3 MF . Mineral fertilizer (Urea).

* Mean®SD.

a and b; Values with different letters in same column are significantly different at the 5% level.
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