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CHANGES IN MOLAR PERCENT OF VOLATILE
FATTY ACID IN RUMEN LIQUOR OF SHEEP
FED SILAGE MADE FROM GRASSES CUT
AT DIFFERENT STAGE OF MATURITY

Tamotsu TOBINO, Noriyoshi OGURA, Takeshi BANDO,
Hideo MAKITA & Satoru YOSHIDA
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Table 1 Experimental animals and sampling hours of rumen liquor

- Experimental | Experimental | Date of Hours of . .
Silage animal | period sampling sampling Times of feeding
Early-cut | Three sheep {Nov, 5~20 66/ Nov. 20 66 9% li‘gg
Three times
: o o e ) 3 ) A. M. 11.00
Exp. A Medium-cut | Three sheep [Nov, 5~20 '66] Nov. 20 '66 PV 30000 4 day
Late-cut Three sheep No"bit"ﬁ 6| Dec. 6 '66 ‘;‘Q‘I lé%
One £ diD Jan. 9767 | DM 100
P ne fisturated|Dec, 30 66~ an. 9°'6 M. 1.
Early-cut sheep Jan. 167 | Jan. 11 '67 g {\’/{ g.UO
Exp. B A'.AM.. u:$i Once a day
Medium-cut One fisturatedDec. 17~29 Dec. 27 '66 P.M. 1.000
sheep '661 Dec, 29 '66 P.M. 3.00,
P. M. 5.00
Table 2 Chemical quality of silages fed to sheep
] ‘ Moisture ! Percent in fresh silage
Silage o . pH : T v
| % Total [Lactic] C: | Cs | i-Cy |n-Cy|i-Cs |n-Cs
. U - i o
Early-cut ' 74.9 ‘1 1.2 1.93’ .14 0.26 0.13 — 0.400 — -
Exp. A Medium-cut i 38.5 4.6 | 1.4 0.93 0.08' 0.05 - 0.08 — -
Late-cut i 78.6 3.5 2.01 1. 63! 0. 381‘ — —_ + — —
! ‘ i
> ’ : 1
Early-cut 71.5 4.6 1.96 1.04] 0.28 0.15 — 0.49 — —
Exp. B ' *
Medium-cut 60.0; 3.9 1.52' 1.12] 0.24 — — 0.166 — —
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Table 3 Chemical composition of silages fed 10 sheep

) 1 ) Moisture Percent in dry matter basis
Silage or .
e Protein Fat Fiber NFE Ash
Early-cut 78.0 15.0 4.7 3.4 37.4 11.5
Exp. A Medium-cut 51.3 12.2 3.6 30.1 46.6 7.0
Late-cut 79.4 12.1 4.6 37.8 38.2 7.3
Early-cut 76.3 18.8 4.3 27.6 39.3 10.0
Exp. B
Medivm-cut 60.7 12.7 3.9 30.1 45.2 8.1
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Table 4 Voluntary dry matter intake of silages

Body weight Intake  (kg) Ratio to
Silage of exp. sheep 7 b, wetght
ke) Fresh | Dry matter (%)
Early-cut 64.7 4.37 ! 0.96 1.48
Exp. A P Medium-cut 70.5 2.82 | 1.37 1.94
i Late-cut 65.7 2.29 ’ 0.47 0.72
_ 3 | e !
| Early-cut ! 55.0 3.56 | 0.84 1.53
Exp. B ;
Medium-cut 55.0 1.85 | 0.72 1.31
I

Values in Exp. A show an average of three cows.
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Table 5§ pH, total volatile fatty acid and total nitrogen in rumen liquor

Silage pH VFA mM/100ml | Total nitfogen
Early-cut 7.3 £ 0.1 5.6 £ 1.1 1113 £ 156
Exp. A Medium-cut 6.8 £ 0.4 6.7 £ 0.6 1274 + 283
Late-cut 7.4 + 0.03 4.0 £ 0.6 1076 & 147
Early-cut 6.2 + 0.02 7.8 £ 1.0 1390 # 309

Exp. B
Medium-cut 5.8 £ 0.01 9.1 + 0.5 959 + 248
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Fig. 1 Change in pI and total VFA content
at different hours after feeding
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Table 6 Average molar percent of volatile fatty acids as percent

of total in rumen liquor

o Molar percent VFA as % of total
Silage
Cz C3 i-C¢ n-C4 i-Cz, n-Cs
Early-cut 42.0+4.8 [22.3%1.8 | 4.7:£2.3 {19.0%1.7 | 7.8%1.1 } 4.2:k1.1
Exp. A Medium-cut 50.6%3.6 |25.8-:4.1 0.6 ]14.9%1.5}5.44+0.5} 2.8%1.0
Late-cut 59.0+6.6 |23.6+3.0 -+ 12.943.7 4.1 0.4
E B Early-cut 45.1:+4.4 129.532.2 + 19.84:1.4 3.7 1.9
EXP.
Medivm-cut 48.0+4.2 [29.7£1.2 - 21.34+3.7 - 0.9
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Table 7 Change in molar percent of volatile fatty acid at different

hours after feeding

Hours after feeding :—‘

Silage ——
C2 C; ! i—C. n-C; i-Cs l’l"C5
2 hr. after feeding | 39.9 271 + 19.3 9.4 4.4
- 4 hr. after feeding | 43.1 27.6 | + 17.5 7.2 7 4.6
Early-cut . | ;
6 hr. after feeding 47.4 31.6 + 21.0 + i +
8 hr. after feeding 49.0 30.8 + 20.2 + +
2 hr. after feeding 42.1 29.9 - 26.6 + 1.5
. 4 hr. after feeding 49.4 28.6 - 21.1 - 0.9
Medium-cut .
6 hr. after feeding 50.7 30.0 - 18.0 - 1.3
8 hr. after feeding 50.0 30.3 - 19.8 - +
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Fig. 2 Relationship between VFA intake
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Summary

Molar percent of volatile fatty acid in rumen
liquor of sheep fed grass silages cut at different
stage of maturity were compared and relationship
between VFA intake from silages and VFA con-
tent in rumen liquor were considered.

1) An increase of acetic acid and a decrease
of butyric, valeric acid were observed in rumen
liquor of sheep fed early-cut silage. Propionic
acid did not vary greatly in the rumen liquor of
sheep fed silages cut at different stages of matu-~
rity.

2) There were no linear relationships between
acetic, propionic, butyric acid intake from silage
and the content of these acids in rumen liquor.

3) The molar percent of volatile fatty acid in
rumen liquor changed largely at different times
after feeding. Acetic acids were increased and
valeric acids disappeared at later times after
feeding. Propionic acids were constant and butyric
acids decreased in medium-cut silage but did not
decrease in medium-cut silage.
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