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Table 1. Dry matter contents and water soluble carbohydrate contents of forage corn in different treatment before

ensiling
Piled (hours) 0 0 24 24
Treatment 5 3
Density (kg/m’) 250 500 250 500
Dry matter (%) 322%1.2 279%1.0 29.810.5 29.610.2
Water-soluble carbohydrates 134424 153+0.6 9.0+ 1.0 9.8+23
% (dry base)
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Table 2. ANOVA of pile, packing density and period of storage on pH and fermentation of corn silage

Mean square
Source DF

pH Acetic acid Propionic acid Butyric acid Lactic acid Score
Pile (P) 1 0.018™ 0.003 0.002 0.0001 0.029 0.3
Packing density (D) 1 0.096" 0.001 0.001 0.0025™ 0.011 90.3"
PxD 1 0.003 0.009" 0.001 0.0000 0.062 20.3
Period of storage (S) 1 0.354" 0.070" 0.001 0.00517 1.477" 420.3"
PxS 1 0.0217 0.004 0.001 0.0002 0.003 23
DxS 1 0.000 0.000 0.002 0.0019™ 0.010 72.3"
Error 9 0.001 0.002 0.002 0.0001 0.065 9.0

™ Significant at 1% level.
" Significant at 5% level.

F3 MR SE TR o 7 R pH e SRR

Table 3. The effects of pile, packing density and period of storage on pH and fermentation of corn silage

Treatment pH Acetic acid  Propionic acid Butyric acid  Lactic acid  Score
% fresh weight
pil 0 hour 3.9° 0.25 0.001 0.017 2.0 94.8
11e
24 hours 4.0* 0.27 0.024 0.022 2.1 94.5
. . 250 kg/m’ 4.0° 0.25 0.005 0.030° 2.0 92.3
Packing density s b )
500 kg/m 3.8 0.27 0.020 0.007 2.1 97.0°
48 days 3.8° 0.19° 0.020 0.002° 2.4° 99.8*

Period of storage b b
168 days 4.1° 0.32* 0.005 0.037° 1.7 89.5

“"Means in the same column with different superscripts differ (P < 0.05).
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Fig. 1. The effects of packing density, pile and storage period on quality of corn silage. 1/2D and D means packing
density 250 kg/m’ and 500 kg/m’, P means piling up for 24 hours.
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Fig. 2. The effect of packing density, pile and storage period on volatile fatty acid production. The treatments are
the same as Fig. 1.
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Table 4. The pH value and volatile fatty a01ds in different treatment of corn silage after exposing to air

Treatment
Exposed to air pH Acetic acid Lactic acid Butyric acid
Pile Density
Hours kg/m’ Day e % fresh weight--------------------
0 250 0 4.211£0.06 0.2510.01 1.96£0.28 0.07£0.03
2 4.25%0.01 0.24£0.01 1.61£0.34 0.09 £ 0.06
3 4.11£0.02 0.22£0.01 1.61£0.17 0.13£0.04
4 42310.08 0.21£0.03 1.42£0.21 0.08£0.04
0 500 0 4.10+0.03 0.39+0.09 1.53£0.22 0.05%0.01
2 3.97+0.05 0.42£0.02 1.76 £0.10 0.01£0.01
3 3.9710.03 0.5410.03 1.60£0.15 0.01£0.01
4 4.6010.31 0.29%0.18 0.93 £ 0.46 0.14£0.02
24 250 0 4.08 £0.04 0.3910.05 1.65%0.05 0.02£0.01
2 4.29%0.05 0.09+0.09 1.3510.11 0.0210.01
3 4.5610.35 0.13£0.10 0.80£0.35 0.0510.04
4 5991091 0.04£0.01 0.34+0.31 0.06 £0.06
24 500 0 3.9110.03 0.2710.03 1.8410.55 0.01£0.02
2 3.99£0.03 0.30£0.04 2.15+0.10 0.01 £0.01
3 3.9710.03 0.32+0.09 2.07£0.03 0.01£0.01
4 4.3310.27 0.18+0.15 1.3410.40 0.02£0.01
8 37
7
ns 35 1
. ':
5 T g 33
2
T4 £
34 ——D E %
3 —&-P.D
; —4—1/20 27
———p, 1/2D
0 . 25 - .
1] 1 2 3 4 5 6 0 1 2 3 4 5 6
Exposed to air (days) Exposed to air (days)

i 3. i’g%ﬁ?&%{@}f@;ﬁ = A ) BRI i pH i ) BV  RY38 < = R pH [ ™ 7 KRRV L R
Fig. 3. The effects of pile and densrcy on pH and temperature of corn silage after exposed to air. Left: the variation
of pH, right: the variation of temperature.
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Abstract

The purpose of this research is to investigate the effects of piling up, packing density and time of storage on
fermentation quality and aerobic stability of corn silage by laboratory scale ensiling. Four ensiling treatments
combing different packing density and piling up were conducted in this experiment and silos were opened and
sampled for analysis on day 48 and day 168, separately. All treatments were in “good” score at the time of silo
opening, but significant difference existed in voltaic acid profile and pH value. Higher pH value was found in
treatments of piling up and treatment of low packing density. Treatments of low packing density also had higher
butyric acid content and lower silage score. Contents of lactic acid decreased and pH value, acetic acid, and
butyric acid increased according to prolonging of storage time. Aerobic stability was investigated with silos opened
on day 168. Temperature and pH value increased in all treatments according to time exposed to air, and increase
of temperature was previous to increase of pH value. The combing treatment of piling and low density spoiled
faster than the other treatments. The results indicated that piling up and low packing density prolonged the time of
aerobic activity when ensiling and it was apt to raise pH value and butyric acid content. Thought the silage quality
might be acceptable at first, their quality would be getting worse accord to storage time and also bad for aerobic
stability.

Key words: Corn silage, Fermentation quality, Aerobic stability.
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