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Effect of Fasting on Rumination Behaviour

in Sheep
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Fig. 1. Rumination time on normal feeding, fasting
‘and refeeding days (Exp. 1).

Figures in parenthes show 2, values as comp-
aired with the time in normal feeding day.
Vertical lines represent the range in each
measurement.
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Fig. 2. Rumination time on normal feeding, fasting
and refeeding days (Exp. 2).
Figures in parenthes show 9, values as comp-
aired with the time in normal feeding day.
Vertical lines represent the range in each
measurement.
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Table 1. The number of rumination periods in normal feeding, fasting and

refeeding days.

Sheep Normal Fasting day Refeeding Fasting day Refeeding

No. feeding lst 2nd  3rd (1-day) st 2nd  3rd st  2nd
Experiment 1

1 16 11 17 15 27 27 17

(39™ an 8 an 49 19 @37

9 13 12 16 18 10 11

37 a1s —» 15 (9 (60) 47
Experiment 2

1 13 10 13 15 9 16 11 13 21

(51) 14 (8 (6 @n (6 (D (33) (25)

9 12 16 13 11 19 16 14 10 19

7 an (9 (9 200 100 (9 (59) (18)

a) Values in parenthes represent average minute of rumination period.

b) Not measured.



FR H - INEEERE : BEVDAEDORT 5 TEICKITTRE — 23 —
Table 2. The number of boli regurgitated in normal feeding, fasting and
refeeding days.
Sheep Normal Fasting day Refeeding Fasting day Refeeding
No. feeding Ist  2nd  3rd (1-day) st 2nd  3rd Ist  2nd
Experiment 1
1 554 199 151 468 297 165 487 607
2 591 265 — B 636 296 202 710 628
Av 573 232 — 552 297 184 599 618
. (10025) (40) (96) (52) (32) (105) (108)
Experiment 2
1 641 165 120 108 518 283 123 108 414 514
2 614 211 142 94 531 477 195 128 686 457
Av 628 188 131 101 525 380 159 118 550 486
: (100) 30) (@1 @16 (84) (61) (25 (19 (88) n
a) Figures in parenthes represent ¢ value as compaired with the number of boli in normal
feeding day.
b) Not measured.
Table 3. Average cyclic rate of regurgitation in normal feeding, fasting and
refeeding days. @
Sheep Normal Fasting day Refeeding Fasting day Refeeding
No. feeding Ist 2nd  3rd (1-day) It 2nd  3rd Ist  2nd
Experiment 1
1 61.1sec. 56.4 51.3 66.3 51.9 41.5 62.5 62.5
2 48.9 48.9 — B 54.2 48.4 457 51.0 49.1
Av. 55.0 52.7 — 60.3 50.2 43.6 56.8 55.8
Experiment 2
1 59.0 51.3 53.5 47.8 60.0 52.2 46.8 42.2 62.9 60.0
2 53.3 50.0 49.4 60.6 51.3 47.2  49.2 56.7 51.3 46.0
Av. 56.2 50.7 51.5 54.2 55.7 49.7 48.0 495 57.1 53.0
a) Calculated by dividing the time spent in ruminating by the boli number per day.
b) Not measured.
Table 4. Average remasticating time spent on each bolus in normal feeding,
fasting and refeeding days.
Sheep .Norr'pal Fasting day Refeeding Fasting day Refeeding
No. feeding Ist 2nd  3rd (1-day) Ist 2nd  3rd Ist  2nd
Experiment 1
1 53.8 sec. 46.2 37.2 56.4 42.0 21.6 52.8 52.8
2 36.4 37.2 — b 39.0 30.0 12.6 34.8 34.6
Av 45.1 41.7 . 47.7 36.0 17.1 43.8 43.7
: (100%,) (92) (106) (80) (38) 97) 97
Experiment 2
1 50.6 40.8 37.2 22.8 50.4 46.2 30.0 16.2 51.6 49.8
2 39.4 324 18.0 12.4 31.8 324 174 144 31.8 31.2
Av 45.0 36.6 27.6 17.6 41.1 39.3 23.7 15.3 41.7 40.5
) (100) (81) (61) (39) (€)9) @7 (B3) (34) (93) (90)

a) Figures in parenthes represent 9% value as compaired with the time in normal feeding day.
b) Not measured.
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Table 5. The remasticating ratio to the total ruminating time in normal
feeding, fasting and refeeding days. (Exp. 2)

Sheep Normal Fasting day Refeeding Fasting day Refeeding
No. feeding 1 20 3ra 79 ¢t 2nd 3rd st  2nd
1 862, 79 68 45 83 88 63 38 82 83
2 74 64 36 17 62 69 35 25 64 68
Av. 80 71 52 31 73 76 45 30 72 77
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Fig. 3. Total time spent in remasticating on

normal feeding, fasting and refeeding days
(Exp. 2).

Figures in parenthes show % values as comp-
aired with the time in normal feeding day.
Vertical lines represent the range in each
measurement.
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Fig. 4. Circadian distribution of rumination time,
in 3-hr. subperiod, on normal feeding and
fasting days.
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Summary

This experiment was conducted in order to examine the effect of fasting on
rumination activity in sheep. The experiment consisted of two trials, in which the
sheep were fasted for 2- and 3-days in trials 1 and 2 respectively. Two sheep were
given an orchard grass hay twice a day during consecutive seven days prior to the
fasting. Each trial was designed to impose one refeeding day between two fasting
periods.

Ruminating behaviour was measured on last two days in preliminary feeding period
and then continuously measured on every day until the final day of experiment.
Using a pen-writing recorder joined with strain amplifier and wire resistance strain
gauge connected under the jaw of an experimental animal, rumination behaviour was
recorded.

The rumination time distinctly declined just after the beginning of fasting, and the
rumination time on the first, 2nd and 3rd days of fasting fell to 27—39, 19—23 and 15
% respectively, as compaired with that when sheep were fed normally. The rumination
time recovered at once, on the day when sheep was fed hay again after fasting for
2-day, but not completly recovered after fasting for 3-day.

The number of boli regurgitated per day decreased in proportion to the rumination
time, from 628 boli when fed normally to 101—108 boli on 3rd day of fasting. There
was no meaningful change in the cyclic rate of regurgitation during fasting.

The time spent on each bolus was remarkably reduced with the passage of the
fasting day, and total time spent in remasticating per day declined, on 2nd and 3rd
days of fasting, to 12 and 6 % respectively as compaired with that when sheep were
fed normally.

The circadian distributions of rumination time on fasting days showed the same pattern
as appeared on the day when sheep were fed normally.



