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Studies on the Types and Rates of Application of Cattle Slurry
and Swine Manure Fermented with Sawdust on Productivity of

Silage Corn and Leaching of Nutrients
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ABSTRACT

This study was conducted to investigate the effects of the types and rates of application of animal
manure on productivity of silage corn and environmental pollution in silage corn cultivation soil. The
experiment was confirmed in lysimeter which was constructed with 0.30m diameter, and 1 m depth. This
study was arranged in split plot design. Main plots were the types of cattle slurry (CS), swine manure
fermented with sawdust (SMFS) and chemical fertilizer (CF), Subplots were the application rates of animal
manure, as urea, such as 100, 200 and 400 kg N ha™", Dry matter(DM) and nitrogen yields of silage comn
enhanced as increased application rates of CS, SMFS and CF (p<0.05). DM yield reveals that there is an
decrease in order of CF>CS>SMFS (p<0.05). Crude protein (CP) contents of the whole silage comn
increased as increased application rates of CS, SMFS and CF. IN addition, NO;-N content in leaching
water by application of animal manure reveals that there is an decrease in order SMFS>CF>CS (p<0.05).
However, NH4-N content was hardly influenced by application of animal manure, and NHs-N content
increased with application rates increased. PO,-P content in leaching water by application of animal manure
reveals that there is an decrease in order of SMFS>CF>CS. PO,-P increased as increasing application rates
(p<0.05), whereas PO;-P in leaching water maintained a low levels.

(Key words : Silage corn, Cattle slurry, Swine manure fermented with sawdust, Leaching, NOs-N, NH,-N,
PO,-P)
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Table 1. Chemical characteristics of the soil used in lysimeter

Exchangeable Cations

2) 1)
(1:5H,0) (%) (mg/kg) Ca Mg Na (me100g )
5.27 0.17 31 0.05 4.73 1.65 0.06 6.80

Y CEC : cation exchange capacity 2 OM : organic matter
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Table 2. Effects of the types and rates of application of animal manure on silage corn dry

matter(DM) vyield,

nitrogen(N) yield and crude protein(CP) of silage comn

Type of Animal manure DM yield (g) N yield (g) CP (%)
CF” 168.11 + 70.02° 1.13 £0.51° 4.17£042
cs? 106.44 + 47.37° 0.70 £ 0.39° 4.04+0.74

SMFS” 79.11 £32.01° 0.52+0.23° 4.09+0.55
Application rates (k§ N'ha™') '

100 62.00 + 25.47° 038+ 0.15° 395+ 045

200 126.22 +39.53° 0.82 +0.29° 4.07+0.66

400 165.44 + 67.72* 1.15+0.51° 428+0.58

The data represent the means £ S.D. of the three experiments.

Y CF : Chemical Fertilizer.
? CS : Cattle Slurry.

» SMFS : Swine manure fermented sawdust.
4) a, b, ¢

: Values with different letters in same column are significantly different at the 5% level (p<0.05).
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Table 3. Effects of application rates of animal manure on NOs-N, NHs-N and PO4P content
in leaching water during the experimental period

Type of animal Application rates NOs-N NH;-N PO;-P

manure (ke/ha) (mg/L) (mg/L) (#8/L)
100 1.22 £ 0.05 0.17 £0.02 223+ 121
CF" 200 1.11£0.07 0.21 £0.02 32.03 +10.11
400 1.17 £0.07 0.23 +0.05 3893+ 6.25
100 1.01+0.08 0.14+0.12 18.63+ 035
cs? 200 1.02+0.03 024+0.11 2213+ 6.74
400 1.14+0.14 0.20 £ 0.02 4083+ 5.62
100 1.18 £ 0.07 0.14+0.03 2170+ 2.25
SMFS” 200 129+ 0.26 0.19+0.03 35.80+ 13.08
400 1.40+0.23 0.35+0.12 43.67 + 17.96

Type of Animal manure
CF" 1.17+0.07® 0.21+0.04 3107+ 9.41
cs? 1.06+0.11° 0.19+0.09 27.20+11.23
SMFs? 1.29 + 0.20° 023+0.11 3372 £ 14.75
Application rates

100 1.14%0.11 0.15+0.07° 20.86+ 2.12°
200 1.14+0.18 0.21 +0.06" 29.99 + 10.82°
400 1.24+0.19 0.26 £ 0.09° 41.14 % 10.13°

The data represent the meanst S.D. of the three experiments.

D CF : Chemical Fertilizer,
2 ¢S : Cattle Slurry,

» SMFS : Swine manure fermented sawdust.
: Values with different letters in same column are significantly different at the 5% level (p<0.05).
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Fig. 1. Changes of NOs-N content in leaching water by application rate of chemical fertilizer
(A), cattle slurry (B) and swine manure fermented with sawdust (C).
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Fig. 2. Changes of NHs-N content in leaching water by application rate of chemical fertilizer

(A), cattle slurry(B) and swine manure fermented with sawdust(C).

G Ao 7] W NHEERS ol8aE
228 Hisleh] HEA Ex FTF

HE AEFE st Ao & Ao =2

Al2 9tk T3 NOs-N, NHeN % PO,PS & 8F& Aspez g3 234

go] AdoA HE v} Zo] JHEHEERY Al AR

& Feloll wet A 84 7IH] R FHFE H4E AR 2, i

3 BHighe BB O Al§ APIE 2R Folxjol & o=z Azbdrt

—183-



Na et al.: Productivity of Comn and Nutrient Leaching in Lysimeter

[A]
120
]
= 90
T =
w % \ /A\A
g £
a 30 -~ ! & - <.
0 I 'S 'l 4 ' 'S 'l 'l EY I
Jul.7 Jul.15 Jul.22 Jut.24 Aug.4 Aug.6 Aug.7 Aug.8 Aug.27 Sep.2
Month
0 100kg N ha™' = 200kg N ha™' a 400kg N
[B]
i
2
o
I'
g  — B
Jul.7 Jul.1§ Jul.22 Jul.24 Aug.4 Aug.6 Aug.7 Aug.8 Aug.27 Sep.2
Month
[C]
120
= 90
)
3
a 60
)
g a0 .
WAE‘_/O\_A .
0 N N " N N N N -
Jul.7 Jul.15 Jul.22 Jul.24 Aug.4 Aug.6 Aug.7 Aug.8 Aug.27 Sep.2
Month
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