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Studies on the Compactness of Baled Silage

. Effect of bale densities and additives on aerobic deterioration of baled silage,

NOBORU S AKAMOTO and HISBAO TS8UJI
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Table 1. Materials and metnods on baled silage making

Exop-

No. Treatment Definition of treatments

Moisture c&tent : 50% )
Baled by hay -baler ( compact baler )
Ensiled date : May 11, 1977

Silo* : Vinyl bag silo

Unloading date : Aug, 2, 1977

Days of ensilage : 83 days

1 Bale densities ( 16 bales )
(75 d-m Kg/m® - 153 d-m- Kg/m® )

11 Silage additives
1. Propionic acid As sodium propionate
Original application = 3g/Kg grass f- m-
Containing calcium formate at 75% and sodium nitrite
at 10%
Original apolication = 2.5g/Kg grass f-m-
Ensiled date : May 11, 1977
Silo* : Vinyl bag silo
Unloaaing date : Aug. 8, 1977
Days of ensilage : 89 days

2. Formic acid

Baled silages made from first cut of Lolium multiflorum Lamarck at full - heading stage.

* The air was not sucked from silo.
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Table 2. Traits of baled silage and its general statistics (n=16)
Traits Mean C.V. (%)* Definition of the traits
Materials
Fresh density 231 Kg/ o’ 30 Treated fresh matter weight per cubic meter of bale
Dry density 113 Kg/ of' 27 Treated dry matter weight per cubic meter of bale
Bale weight 19.1 Kg 30 Weight of a bale at ensiling date
Bale volume 0.0708 nof 6 Volume of a bale at ensiling date
Moisture content 50.8 % 6
Silage
Silage pH 5.36 3
Total organic acid 3.79 % 11
Lactic acid 3.49 % 12 Measured by Fleig's distillation method
Acetic acid 0.30 % 11 (Fresh matter basis)
Butyric acid 0 % 0
Molding 1.2 52 Molding degree by the rank of 0-5 at unloading
Quality 100 0 Evaluation by Fleig's appraisal method
Aerobic deterioration61.3 h 37 Hours after unloading until the secondary fermentation

* Coefficient of variation
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Table 3. Linear correlation coefficients
among the traits

Correlation coefficient (r)
7 6 5 4 3 2

1 Fresh density .80 -.03 .47 .26 -.95 .98
2 Dry density .78 .01 .46 .46 -.91

3 Silage pH -.77 .03 -.835 ..39
4 Lactic acid .07 -.54 .99
5 Total acid .01 -.53
6 Molding .38
7 Aerobic
deterioration

Significant at 5% level in the case of r).497 (=16
Significant at 1% level in the case of r>.623
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Fig, 1. Effect of bale densities on total acid,

silage pH and aerobic deterioration,
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Fig, 2. Effect of bale densities on silage
deterioration,
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Table 4. Effect of additives on baled silage composition and aerobic deterioration

Original silages

d

Calcium formate/

"

Control Propionic acid Sodium nitrite

Surface Inside Surface Inside Surface Inside
pH 5.4 5.4 5.2 5.4 6.0 6.0
Moisture (%) 45.0 59.1 45.1 46.0 47.5 47.0

Components of f,m. % * x

Acetic acid 0.09 0.04 0.04 0.14 0.13 0.12
Propionic acid 0 0 0.24 0.08 0 0
iso-Butyric acid 0.04 0.02 TE, 0.05 0.04 0.12
Butyric acid 0 0 0 0 Tr. 0.02
iso- Valeric acid 0 Tr. 0 0 0 0
Valeric acid 0 0 0 0 0 Tr.
Lactic acid 0.40 0.35 0.26 2.55 0.65 0.85
Total acid 0.53 0.41 0.54 2.82 0.82 1.11
Molding 2 0 2
Quality 59 65 61 80 64 57
Aerobic deterioration (h) 10 19 66

Densities of a bale were ranged from 230 f.m. Kg/m® to 253 f.m. Kg/m®.
* The value of chemical analysis of the sample was analyzed by gas chromatography.

[5-]
(=]

| N

Temperature increase above ambient (()

8 o
4 o
0 &
J___“\J///
_.4 L L i
0 24 48 72 96

Period (h) /

Fig, 3. Effect of additives on silage
deterioration,

, untreated control

, silage treated with propionic acid

, silage treated with calcium formate
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