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Effect of Temperature on Aerobic Deterioration
of Corn Silage after Opening Silos

Ikuo HaTTORI, Sumio Kumal, and Ryohei Fukumi

Summary

Upon exposure to air after opening silos, silage deteriorates rapidly resulting in
reduced quality of feed for cattle. This study was carried out to determine the
effect of temperature on aerobic deterioration of corn silage after opening silos. It
seemed that the higher the temperature, the earlier and greater .the rise in silage
temperature. The temperature rise in silage at 10C was delayed by 70 hours and
the maximum temperature was lowest. High temperatures also caused early rise in
pH but the final pH was nearly the same regardless of temperature. Fungal growth
was more enhanced by high temperatures. After seven days, lactic acid was
detected only in the silage stored at 10°C, whereas it disappeared in those stored at
the higher temperatures. The results suggest that low temperature can delay the
onset of aerobic deterioration but 1t seems that once deterioration begins,

temperature has no effect.
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Table 1 Fermantation quality of corn silage.

Organic acid(FM%) VBN?
DM(%) pH - - —— (%)
Lactic Acetic  Propionic  Total T-N
22.3 3.6 0.97 0.33 0.12 1.42 0.66

a ) Volatile basic nitrogen.
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Fig. 1 Influence of environment temperature on silage heating during aeration.

Table 2 Effect of environmental temperature on pH change in corn silage

during aeration.

Environmental temperature(C)
10 15 20 25 30 35
3.6 3.6 3.6 3.6 3.6 3.6
3.6 3.6 3.6 3.6 4.5 3.8
3.7 3.7 4.0 5.9 6.5 5.8
3.7 4.3 6.4 6.4 6.6 6.8
3.8 6.3 6.2 6.7 6.7 6.6
4.4 5.8 5.8 6.7 6.8 6.8
7.0 6.9 7.0 7.1 7.5 7.5

Days of aeration
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Table 3 Effect of environmental temperature on viable counts

of veast(log N/gFM) during aeration.
————E

_ Environmental temperature (C)
Days of aeration

10 15 20 25 30 35
0 4.6 4.6 4.6 4. 4.6 4.6
1 3.6 4.3 5.2 6.5 7.2 7.4
2 4.5 5.5 6.2 6.6 6.3 6.8
3 5.8 7.4 7.7 7.6 7.7 7.5
4 6.9 7.1 7.4 7.5 7.3 6.5
5 7.5 7.3 8.4 6.3 7.6 7.6
7 7.2 7.3 7.0 6.0 6.2 4.9
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Table 4 Effect of environmental temperature on viable counts

of mould(log, N/gFM) during aeration.

Environmental temperature("C)
10 15 20 25 30 35
4.6 4.6 4.6 4.6 4. 4.6
4.6 4.8 6.8 6.9 7.9 7.9
5.5 6.6 7.1 7.1 6.6 6.6

0

1

2

3 6.7 7.8 8.4 8.4 8.2 7.5
4

5

Days of aeration

7.8 8.6 8.4 8.2 8.5 7.7
8.2 8.2 9.1 7.3 8.1 8.3
7 8.7 8.4 8.5 7.7 7.5 6.3
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Table 5 Effect of environmental temperature on viable counts

of aerobic bacteria(logi N/gFM) during aeration.

e

Environmental temperature ('C)

10 15 20 25 30 35
o 15 45 45 45 4 4.5

4.7 4.5 6.8 6.9 7.8 7.8

4.8 5.2 6.7 6.9 6.6 6.8

0

1

2

3 5.8 7.8 7.8 7.8 7.9 7.8
4

5

Days of aeration

7.7 8.2 7.9 8.6 8.7 8.0
9.0 8.4 9.3 9.1 9.5 8.2
7 8.0 8.0 8.6 8.9 8.4 8.5
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Table 6 Effect of environmental temperature on organic acid content in corn

silage 7 days after opening silos.

Organic acid(FM%)

Treatment
Lactic Acetic Propionic
Opening 0.97 0.33 0.12
10C 0.12 0.01 0.02
15C 0 0.09 0.05
20C 0 0.04 0.03
25C 0 0.08 0.06
30C 0 0.03 0.03
35C 0 0.08 0.08
x 3
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