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Studies on the Compactness of Baled Silage.
1. Influence of the density of bale on the quality and
the secondary fermentation after opening silo.

Noboru Sakamoto and Hisao TsuJL
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Table 1 Materials and methods on baled silage making
Year 1975 1976
Cutting stage Flowering Full - heading
General characters )
of emsiled Plant height (cm) 127 125
Fialihn eyograss Fresh yield (Kg7a) 402 400
Moisture content (%) 78 79
Ensiled date May 23 May 10
Unsealed date Jul, 31-Aug, 19 Aug, 2—14
Operation system Cutting '+ Forage harvester (cutting width : 80cm)
of wilting and Tedding -+ QGyro- tedder
baling Raking - Finger rake
Baling - Hay - baler (Compact baler) Bamfords BL-35
Silo Vinyl bag silo(Size:115 X 200em, Thickness : 0.13mm)
The air was not sucked from silo.
Table 2. Traits of baled silage and its material
Traits Definition of the traits
Bale volume m' Volume of a bale at ensiling date
Bale weight Kg Weight of a bale at ensiling date
Baled silage weight Kg Weight of a bale at unsealing date
Fresh density Kg/ m* Ensiled fresh matter weight per cubic meter
Dry density Kg/ m* Ensiled dry matter weight per cubic meter
Moisture content %
Silage pH
Organic acid % Acetic, butyric and lactic acid was measured by Flieg's

distillation method

Molding

Quality

Secondary fermentation days Days after
initiates

Molding degree by
Evaluated by Flieg’s

rank of 0-5 at unsealing date
method

the secondary fermentation

the
appraisal
opening silo until
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Table 3 General statistics and linear correlation coefficicients among the traits (n=53)
) C Y, ** Correlation coefficient (r)

Ny, Tealis Mean (%) 2 3 4 5 ¢ 7 8 9 10 11
1 Fresh density 247Kg/m* 22 .12 .55 -, 54 -:44 _55 - 48 -, 43 44 -, 56
2 Dry density 107Kg/m’ 28 - 74 -1 .45 -, 49 .41 .36 - 358 . 51 . 0%
3 Moisture content 55% 26 -, 68 -, 65 .76 -, 464 - 57 .64 =79 . 46
4 Silage pH 4.6 = .14 - 43 .44 36 =63 .55 -, 60
5 Acetic acid® 0.42% 55 - 78 .66 .65 -.27 .72
6 Butyric acid® 0.26% 143 -, 6B -, 58 .48 -, B¢
7 Lactic acid* 337 % 40 .99 =, 45 . B3
8 Total acid* 4.06 % 3 -, 38 L7486 = 31
9 Molding 15 68 - 61 .21
10 Quality B2 26 - 36
11 Secondary Bdays 40

fermentation

* Fresh matter basis
Significant at 5% level
Significant at 1% level
** Coefficient of wvariation
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Table 4 Partial correlation coefficients among main trails

B G D= RAEEH D EE

Partial correlation coefficient

Trai
ittoT, FOBREREIND e B 2 3 10 11
b gt A EBEEBOR 1 Fresh density 0214 ~0214

) 2 Dry density 1000 -0.679** -0187 0.266*
o1 2T H dHoll, HWIKIE 3 Moisture content 1. 000 -0718** 0.505**
WEMEoRTEHuBEERL 10 Quliy _ 1000

) 11 Sec, fermentation 1000

f_'f)(D'f‘J)%ﬂl, Ln 607 — * Significant at 5% level (n=53)
4 bEBEOG LEFREER +* Significant at 1% level
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Fig. 3 Relationship among moisture contents, qualities of silage, standard

bale weight and jts cquivalent scale of dry density in 40% and

40% moisture conlent,

O is silage quality in score from 15 to 70

@ is silage quality in score from 7O to 90

® is silage quality in score from 90 te 100
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Fig. 4 Coniribution rate of each trait to quality of baled
silage,
* Contribution rate was calculated numerically by multiple
regression analysis (Foward selection),

*s Composition of organic acids
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Summary

The effect of the density of bale was studied on the
quality and the secondary fermentation in baled silage
making, In this experiment, Italian ryegrass materials of
some moisture content were baled at the various density
by hay-baler { compact baler ) and ensiled in vinyl bag
sile in May in 1975 and 1974,

The results of investigating seme lraits of plant mate-
rial and resultant baled silage were summarized as follo
ws o

1. In case that planl materials of moisture content
ranged from 30% (o B80% were baled by hay-baler, ils
densities were ranged [rom 40 DM K&/’ to 200 DM Ko/m
(Fig., 1).

2. The lower moisture content of the materials ensiled,
the higher dry matter density and the quality of silage
were resulted, But low moisture silage suffered deteri -
ration by the secondary fermentation after opening silo,

In the \\same moisture contents of the material, higher
density gave promise of the more delayed secondary
fermentation (Table 4),

3 As a result of analizing data by the multivariate
analysis, the traits influencing on the quality of baled
silage were moisture content at 50%, composition of
organic acids at 25% and density of bale at 10%

respectively in the contribution rate (Fig. 4],



