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Table 1 Chemical composition of the herbages ensiled.
Moisture level
Unwilted 3
Low Optimal
Moisture (%) 74.2 37.5 52.7
% DMV —————
Ccp? 8.5 8.4 8.2
NDFE?® 65.2 65.8 67.3
WSC#» 9.9 10.5 9.9
D Dry matter 2 Crude protein
3 Neutral detergent fiber  Water soluble carbohydrate
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Table 2 Chemical composition and fermentative quality of the silage.

Low-moisture silage

Optimal-moisture silage

Control Inoculant Control Inoculant
Moisture (%) 37.4 427 52.6 55.0
E— 9% DM
CcP 7.9 9.5 8.5 9.3
NDF 67.7 65.3 68.6 67.4
pH 5.94P 5.412 5.602 4.762
- % FMDY
Lactate 0.00° 0.21° 0.41° 2.05%
Butyrate 0.01° 0.02° 0.412 0.482
Total acids 0.14° 0.38° 0.97° 2.65%
VBN?/Total N (%) 2.57° 3.75% 4,892 5.728
V score 91.62 91.28 68 .82 61.3°
abP <(0.05

» Fresh matter
2 Volatile basic nitrogen
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Table 3 Heifers’ voluntary intake of the silage.

Low-moisture silage

Optimal-moisture silage

Control Inoculant Control Inoculant
Intake
kgDM/d 8.18» £0.2 8.4* =+0.3 7.6> +0.5 8.18» £0.2
9% of body weight/d 1.65 =£0.05 1.70 £0.08 1.55 £0.10 1.63 =+0.06
abpP (.05

Mean=+S.D.
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Table 4 Time the heifers spent at eating and rumination.

Low-moisture silage Optimal-moisture silage

Control Inoculant Control Inoculant

Eating Total time (min/d) 350.0 £15.8 364.3 £29.9 337.5 £16.1 337.0 £16.1

No. of meals (/d) 17.9 £ 1.9 16.6 + 3.1 17.4 £ 2.5 18.0 + 1.8

Duration of meal (min/no.) 21.0 £ 2.0 24.5 £ 6.5 20.3 £ 3.7 20.3 £ 1.5
Rumination  Total time (min/d) 489.3 £69.6 504.5 +19.5 471.8 £16.2 508.5 =£79.2

No. of rumination periods (/d) 19.8 + 3.2 18,5 + 3.5 205 + 6.4 19.4 + 3.8

Duration of rumination period (min/no.) 27.2 £ 5.4 28.4 £5.9 25.7 £ 6.1 28.8 £ 8.4
Mean=+S.D.
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Table 5 Time the heifers spent at meals and rumination periods in each period.

Low-moisture silage

Optimal-moisture silage

Period?
Control Inoculant Control Inoculant
Meals Number 1 4.9 £ 1.1 4.6 £ 1.0 5.0 £ 1.5 4.9 £ 1.3
2 4.1 0.9 4.0 = 1.1 3.5 £0.6 4.0 + 0.7
3 6.4 1.9 5.3 1.8 6.0 £ 1.8 6.1 =+ 1.2
4 2509 28 1.2 29 £09 3.0 0.7
Duration (min) 1 30.6 £ 8.4 34.6 +17.2 28.9 £ 6.6 30.6 + 8.2
2 20.4 =11.2 18.6 = 2.6 17.4 £ 4.1 15.6 £ 3.1
3 23.7 £59 26.9 + 8.2 23.8 £ 6.8 24.8 = 5.9
4 9.5 + 5.3 18.0 = 7.3 11.1 £ 55 10.4 += 5.9
Total time (min) 1 137.0 £21.2 137.3 £36.4 133.3 £24.3 128.3 =+19.8
2 60.5 £12.7 71.3 +23.4 57.8 £10.2 53.3 =+10.0
3 141.3 = 9.4 126.8 +£29.6 133.5 £13.5 144.8 =+19.7
4 27.3 £17.4 47.5 +36.3 32.3 £22.8 30.3 +20.3
Rumination periods Number 1 2.9 0.6 3.4 £0.6 3.1 £ 0.9 3.4 £ 0.5
2 3.5+ 0.9 3.3 0.6 4.1 £1.3 35 1.1
3 54 +0.9 6.0 1.2 5.8 £ 1.2 5.9 + 1.4
4 8.0 £ 2.1 5.9 1.7 75 £39 6.6 £ 1.5
Duration (min) 1 26.6 £ 5.2 25.6 £ 7.2 29.4 £ 9.4 27.2 £ 8.6
2 32.6 £11.9 29.4 + 4.3 21.8 £ 4.7 31.9 = 9.5
3 26.9 £ 6.7 28.8 +10.8 25.2 £5.9 27.2 *+£11.6
4 22.9 £1.9 29.9 + 6.3 26.5 £11.0 28.8 =+ 8.4
Total time (min) 1 71.0 £13.0 83.0 £25.2 81.5 £10.6 88.5 +17.3
2 105.5 £15.6 93.3 =*18.4 85.0 £17.9 99.5 *£14.1
3 142.0 +41.8 159.8 =£32.9 138.3 £10.6 146.0 =+36.5
4 170.8 £20.3 168.5 £29.6 167.0 £21.0 174.5 +32.4
1) Period 1: 0700-1200h, Period 2: 1200-1700h, Period 3: 1700-0000h, Period 4: 0000-0700h
Mean=+S.D.
Table 6 Kinetics of meal and rumination immediately after distribution of the silage.
Low-moisture silage Optimal-moisture silage
Control Inoculant Control Inoculant
Duration of first meal (min) 50.5 *£15.9 63.1 =+£19.7 55.1 *£12.3 60.1 £ 9.3
Meals before starting first rumination except first
meal
Number 2.2 £1.0 1.3 £0.5 1.6 £09 1.6 =+ 0.9
Duration (min) 22.0 =*£12.2 16.4 £ 7.4 155 £ 5.7 17.8 =+ 7.3
Inte.rval fror.n th.e end qf 1mm§d1ately before meal 492 +55 135 + 51 136 +59 152 + 6.2
to first rumination period (min)
Duration of first rumination period (min) 271.8 = 4.7 28.6 =+ 9.7 29.9 £ 3.5 36.9 =*£14.5

Mean=+S.D.
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Table 7 Eating time, rate and intake at 30, 60, and 120 min after feeding and all day.

Low-moisture silage

Optimal-moisture silage

Time

Control Inoculant Control Inoculant
Eating time (min) 30min 27.8 =+ 3.6 29.6 =+ 0.8 29.8 *+ 0.5 28.8 + 1.9
60min 50.8 =+ 3.3 52.2 = 7.1 53.5 =+ 2.1 51.8 =+ 3.5
120min 84.0 =+ 4.9 79.5 =£15.4 76.3 £ 6.4 80.1 =£13.3
All day 350.0 +15.8 364.3 =£29.9 350.0 =+16.1 337.0 =£16.1
Eating rate (gDM/min) 30min 35.4 + 4.3 37.0 £ 5.9 31.9 £+ 4.5 38.4 + 5.9
60min 32.4 =+ 3.0 34.7 + 8.1 30.5 =+ 3.6 35.3 + 3.9
120min 26.4 =+ 3.0 32.2 =+ 6.6 30.2 =+ 4.2 32.0 =+ 4.7
All day 23.3 £ 0.8 23.1 += 2.0 22.7 = 1.6 24.0 =+ 1.7
Intake (kgDM) 30min 0.98 £ 0.13 1.10 + 0.16 0.95 £ 0.14 1.10 £ 0.17
60min 1.64 =+ 0.12 1.77 = 0.19 1.64 =+ 0.23 1.82 £ 0.16
120min 2.23 £ 0.33 2.49 £ 0.24 2.28 £ 0.13 2.52 £ 0.17
All day 8.15 £ 0.25 8.38 £ 0.35 7.65 £ 0.53 8.05 =+ 0.22
Mean+S.D.
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Summary

This study was made to determine the voluntary intake, eating behavior, and ruminating activity of
heifers fed four variations of silage. Round-baled silage produced from wilted 1st-cut timothy grass was fed
in four variations: low moisture content (40.195), optimal moisture content (53.8%), with lactic acid bacteria
(L. casei), and without lactic acid bacteria. The silage was offered ad libitum twice a day to four Holstein
heifers (average body weight 494 kg) according to a 4 X4 Latin square design. The manger was weighed 30
min before distribution of the silage and 30, 60, and 120 min after the meal to calculate the animals’ voluntary
intake and eating rates. Meal and rumination period were analyzed immediately after distribution of silage
and in four periods throughout the day (0700 to 1200 h, 1200 to 1700 h, 1700 to 2400 h, and 2400 to 0700 h).

Fermentation quality of low moisture silage was not different between with and without lactic acid
bacteria, but optimal moisture silages tended to be better for the inoculated silage than the control silage.
Voluntary intake of inoculated silage tended to be greater than that of the control silage, and to be greater
for low moisture silage than for optimal moisture silage. No significant differences were found in the
eating behavior and ruminating activity of the heifers either all day or during any of the periods of
observation. Immediately after distribution of the silage, the meal duration and eating rate tend to be
greater for the inoculated silage than for the control silage.



