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Studies on the Quality and Feeding Value of Silage
1. The Influence of Fermentative Quality of Silage
on Fermentation in the Rumen of Wethers

Senji UcHIDA
(Laboratory of Animal Nutrition)

In order to investigate the influence of fermentative quality of silage on fermentation
in the rumen of ruminants, a feeding trial was conducted using three silages of
different fermentative qualities and three fistulated wethers. The silages in iron
experimental silos were prepared from Italian ryegrass (Lolium wmultiflorum Lam)
harvested at the early flowering stage of maturity. The wethers were fed the silages
in 3x3 Latin-square for periods of 15 days. On the 15th day, the rumen fluid of
the wethers was taken at 1, 2, 4 and 6 hours after feeding and determined for the
pH value and concentration of volatile fatty acids.

The results obtained were summarized as follows :

1) The pH value and score by Friec’s method of the silages used for the feeding
trial were 4. 41 and 80 (good) in lot A, 4.78 and 58 (satisfactory) in lot B, and
4.81 and 10 (inferior) in lot C. )

2) The pH value of the rumen fluid of wethers fed on the lot C silage showed
a higher value than that of wehers fed on the lot A or lot B silage. And significant
differences of pH values were found between the lot C and other two lots at 1 and
6 hours after feeding.

3) The lot A silage increased the proportion of acetic acid to the total volatile
fatty acids in rumen fluid of wethers, and significant differences of the proportions
were found between the lot A and other two lots at 1, 2 and 4 hours after feeding.

4) The concentration of z-butyric acid in the rumen fluid of wethers at the early
periods after feeding reflected the #-butyric acid levels in the silage. Namely the
proportion of n-butyric acid to the total volatile fatty acids in the rumen fluid of
wethers fed on the lot C silage showed a higher value than that of the lot B or lot
A, and also significant differences of the proportions were found between the lot C
and other two lots at 1, 2 and 4 hours after feeding.

These data indicate that the fermentation in the rumen of ruminants fed on silage
was considerably influenced by fermentative quality of the silage.
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Table 1 Fermentative quality of silages used for feeding trials (by Flieg’s
appraisal method).

Lactic Acetic Butyric Total
Lot pH acid acid acid acid Score Grade
(% %) (%) (%)
A 4.41 3.37 0.51 0.38 4.26 80 Good
B 4.78 2.98 0.38 1.02 4.38 58 Satisfactory
C 4.81 0.42 0.13 1.58 2.13 10 Inferior

Table 2 Content of volatile fatty acids in the silages (by gas chromatography).

Acetic Propionic is0-Butyric n-Butyric iso-Valeric n-Valeric
Lot s acid acid acid acid acid
(%) (%) (%) (%) (%) (%)
A 0.43 0.17 0.17 0.30 — -
B 0.42 0.37 0.37 0.84 Trace Trace
C 0.24 0.12 0.02 1.07 0.05 0.09

Table 20k 5T, BBLUTORBRIEXOY 4 L—~oTEDLN, 2L THRBI ARXT
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T 1 v~ O—BROSDHERERTE Table 30X 5TH 3,

Table 3 Chemical composition of the silages.

Dry Crude Crude Crude Crude
Lot matter protein fat NFE fiber ash
(%) (%) (%) (%) (%) (%)
(On the dry matter basis)
A 32.17 14 .24 6.06 35.06 30,25 14.37
B 29.27 12.77 5.33 37.17 30.84 13.86
C 15.07 11,61 5.44 33.31 35.24 14 .47
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