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The Eating and Rumination Behaviour in
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Summary

The eating and rumination behaviour was investigated in sheep fed only corn
silage diet (A, B or C) which was made in different year and the following
results were obtained.

1) The time spent eating silage B was fairly long, but not significantly, as
compared with that in silages A and C, and consequently, the eating rate with
silage B was markedly slower than those with silages A and C. The rumination
appearance (lag time after feeding) was fairly shorter with silage C than with
silages A and B, but not significantly because there was a quite large variation
between individuals.

2) Daily time spent ruminating tended to be longer after feeding silage C than
after feeding of silage A or B. The daily number of rumination periods was
slightly more with silage C than with silages A and B, and cyclic rate was
clearly longer with silage C than with silages A and B.

3) In rumination efficiency, rumination index (time spent ruminating/100g D.
M. eaten) was significantly high in silage A feeding as compared with those in
feedings of silages B and C. Bolus time was clearly longer with silage C than
those with silages A and B. The rumination chewing rate was significantly
higher in feeding of silage A than in feedings of silages B and C. These findings
obviously suggest that the quality of silages clearly influence the rumination be-
haviour, especially on rumination index and chewing rate during rumination.

Introduction

It is clear in ruminant animals that eating and rumination behaviour is considered
1-4)

to be an important function related to the utilization of roughage feed. It has been

also shown that the physical form and/or chemical composition of feed, in particular

* Studies on the roughage utilization in sheep. No. 7.
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roughages, considerably affects eating and rumination behaviou‘:‘_.8 ’ It has been suggested
that the rumination of sheep is more intensive and efficient in the case of fresh-grass
feeding than in hay feeding,g)and furthermore, it has been also confirmed that the
difference in physical form property of fresh-grass and hay (or dried-grass) caused
by moisture content might considerably affects eating and rumination behaviour in
she.le(g. These findings might suggest that water consumption with roughage feed (as
moisture) clearly influence the eating and rumination behaviour in ruminants.

According to Camplirlllé, the eating and ruminating time per kg in cows was longer
in silage feeding than in hay feeding when the silage and hay were made of forage
harvested from the same pasture, though the voluntary dry matter intake was smallr
(28%) in silage feeding than in hay feeding. In our previous experimeni'sl?)the time
spent eating and ruminating in sheep tended to small after feeding silage made from
the fibrous residues of legumes as compared with that after feeding grass hay. On
the other hand, the time spent ruminating was fairly prolonged after feeding the
mixed ration of legume residue-silage and hay in equal amount of dry matterl.Z) It
appears that the eating and rumination behaviour has no definite trend in the feeding
of an ensiled materials in cows and sheep.

Relatively little work has been reported on eating and rumination behaviour in
relation to the quality of corn silage, although it has been discussed when cows were
fed the diet of corn silage with some kinds of concentraté?é). The present paper shows
the results summerized the data obtained during the digestion trials conducted in
three consecutive years with sheep fed only a corn silage.

Materials and Methods

Animals and diets

Five Japanese Corriedale male sheep (nos. k433, k468, k790, k897 and 531), each
weighing 31-38 kg, were used repeatedly. These sheep were allocated for the three
feeding treatments as follows; Silage A, k433, k468 and k897 ; silage B, k468, k790
and k897 ; silage C, k433, k790 and 531, respectively.

The silages A, B and C were made on a summer season in 1980, 1981 and 1982,
respectively. The yellow corn* was cultivated on the same experimental field of
Shimane University, and was harvested at almost the same stage (heading) in each

Table 1. Chemical composition of diet

Moisture pH Organic matter Crude protein Crude fat Crude fibre NFE*

Silage A 90.0 4.60 86, 1%* 10.1 3.7 33.7 38.6
Silage B 90. 4 4.77 85.5 14.8 4.2 35.4 311
Silage C 86.0 4.70 87.9 10. 4 3.2 3L.7 42.7

* Nitrogen free extract.
** of of dry matter.

# Yukijirushi Co. Ltd. Sapporo-shi, Hokkaido, Japan
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year. Before ensiling, the herbage was slightly dried for 5-6 hours on the field, and
was cut 2-3cm long. After ensiled for 2-3 months, each silage was used for feeding
experiment in each year. The chemical composition (as % of dry matter) of silages,
determined by the method of AOAlé), is shown in Table 1.
Experimental procedure

The sheep were kept in the metabolism cages throughout the experimental period.
Five-day sampling periods were preceded by 7-day preliminary periods. FEach sheep
was offered a diet in which the dry matter was 2.0% of body weight per day. One-
half of the daily ration was given at 09 : 00 hour and the another half at 17 : 00 hour.
During the 5-day sampling period the time spent chewing during eating and ruminating
was measured daily by the method of F ujihat?e)l using a wire strain gauge on the lower
jawl.S) The terms used for indicating the rumination behaviour is the same as in a
previous report of Fujiharag)based on the work of Gordm}f) The statistical analysis of
the data was made by t—tegt.

Results and Discussion

As shown in Table 1, moisture content of silages was 86-90%, and these values
were very similar to those of silages made from the fibrous residues of legume pl;?'l—%(;)
and were fairly high as compared with that of corn silage used in general. The pH
values were 4.6-4.7, and these were fairly high as compared with those of eansiled

-20)
fibrous residues of legumes (3.75-4.47) as reported earlier. Organic matter contents

18-20)
were roughly 5-6% lower than those of ensiled fibrous residues of legumes. The

crude protein content in silage B was slightly higher than those in silages A and C,

Table 2. Eating behaviour and the lag time after eating in sheep fed only corn silage

Diet Silage A (3)* Silage B (3) Silage C (3)
Time spent eating(min) 184.6+61. 6** 250.7+35.3 212.2+15.3
Rate of eating(g D.M./min) 2.5+ 0.3sb 2.1+ 0.3 3.1+ 0.4b
Rumination appearance(min)*** 108.9+46.0 127.2+78.0 78.0+ 7.6

* Number of sheep used.

**  Mean=S. E. of 3 sheep.

*¥* Time after eating.

a-b Means within columns with different superscript letters are significantly different (P<0.05).

and the values shown in Table 1 were quite low as Compared with those of ensiled
fibrous residues of legumes as reported previousllfr—m) The contents of crude fibre and
nitrogen free extract (NFE) were almost similar to those of ensiled fibrous residues
of legume plailts) On the whole, the nutrient contents of the silages used here were
almost the same as that of corn silage used generalls?)

Table 2 shows the eating behaviour and rumination appearance (lag time after
eating) in sheep fed only corn silage. Daily time spent eating silage B was slightly
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Table 3. Rumination behaviour in sheep fed only corn silage

Diet Silage A (3)* Silage B (3) Silage C (3)
Daily time spent ruminating(min) 504, 020, 5ab** 471.9+28. 62 560.4+7. 7
Daily no. of boli regurgita ted 574.6+44.5 544,2+39.2 549,8+27.9
Daily no. of rumination periods 16.9+ 3.0 ‘ 17.8+ 2.7 20.8+ 0.7
Cyclic rate(sec)*** 53.0% 2.32 52,2+ 1.9 61.4+ 2,9v
Time spent per rumination period(min) 32.7+ 8.3 28.4+ 6.7 27.0+ 1.4
No. of boli per rumination period 37.7+10.5 32.8+ 7.6 26.5+ 2.0

* Number of sheep used.

*k  Mean=*S. E. of 3 sheep.

#kk  Total rumination time/no. of boli requrgitated (Gordon, 1961).

a-b Means within columns with different superscript letters are significantly different (P<0. 05).

longer than those with silages A and C, but not significantly because a quite large
variation between animals. Avergage time spent eating observed in this experiment
was similar to those with timothy ha;?) and low quality mixed haygf’ g)nd was 2-3
times long as compared with those after feeding the ensiled fibrous residues of legume
plants as mentioned earli‘gg) The rate of eating was significantly higher with silage
C than those with silages A and B, although there was no significant difference of
time spent eating between silage C and silage A or B. Rumination appearance
tended to be shorter in feeding of silage C than in feeding of silage A or B, and
there was some differences of lag time among experimental animals. There were
also large variations of lag time after feeding of hay in our previous experiments
using sheepl.0 '24’)I‘he values shown in Table 2 were in ﬁ) ,é?z%)ge observed in our previous
study using sheep fed only hay diet or drifd grass diet.

Table 3 shows the rumination behaviour in sheep fed only diet of ensiled corn.
Daily time spent ruminating was remarkably shorter with dilage B than with silages
A and C, and this may be due to a difference of silage quality. As shown in Table
1, the fibre content, as it seems to be a factor affecting rumination behaviou215”3 was
rather higher in silage B than those in silages A and C. It is also shown that there
is a close relationship between the time spent ruminating and the quality of dietary
fibre (ADF and/or NDF%i.S) Therefore, it may be assumed that the quality of dietary

Table 4. Rumination efficiency in sheep fed onlycorn silage

Diet Silage A (3)* Silage B (3) Silage C (3)
Rumination index** 120. 310, 0a *** 93. 0+6. 6° 87.143.9p
No. of chewsr pe bolus 56.8+ 8.3 50.4+3.3 57.8+5.1
Bolus time(sec) 40. 3+8. 52b 41.0£1.5 49.2+2.1b
Rumination chewing rate/min 88.4+6.02 73.6£2.5b 70.2+3. 4v

* Number of sheep used.

**  Time spent ruminating per 100 g D. M. eaten(Fujihara, 1980)

***  Mean=S. E. of 3 sheep.

a-b Means within columns with different superscript letters are significantly different (P<0.05).
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fibre was quite different in silage B feeding and in feedings of silages A and C, and
there was also same trend between silage A feeding and silage C feeding, although
the quality of dietary fibre (ADF and NDF contents) was not clarified in the present
experiment. ‘

Daily time spent ruminating observed in the present study was very close to those

27) 22,23)
observed in sheep fed only diet of fresh forage or medium hays at same feeding level.
The sheep, however, was needed to spend a long time for ruminating as compared
with those used in experiment with silages made from the fibrous residues of legume

4,12
plants reported earlier.

Daily number of boli regurgitated was almost the same with all the silage diets,
and the values were very close to those reported earlier?) in which sheep were given
only fresh grass or hay diet. Daily number of rumination period was also similar in
all the diets, and the values were in a range observed in sheep offered only forage
diet as mentioned earlier.27> Cyclic ratc316)after feeding silage C was significantly slower
than those after feeding of silage A or B, this would be due to a difference in crude
fibre content of diet. According to our previous result2,7)it has been shown that cyclic
rate tended to slow with a decrease of dietary fibre in sheep fed only fresh forages.
The time spent ruminating and number of boli per rumination period did not change
with a change of diet of silage.

The Table 4 shows the rumination efficiency in sheep fed only corn silage diet.
The rumination index, as time spent ruminating/100g D. M. eateil), was significantly
greater with silage A than those with silages B and C. This indicates that the sheep
needed a long time for comminuting dietary particles after feeding silage A as
compared with that after feedings of silages B and C. The rumination efficiency
was estimated by measureing the number of chews per bolus, bolus time (average
time in seconds spent chewing per bolus) and the chewing rate during ruminating.
The number of chews per bolus after feeding silage B was slightly small, but not
significantly, as compared with those after feeding silage A or C. The bolus time
with silage C was significantly longer than that with silage B, and in comparison
with that in feeding of silages A and C, there was no significant different, although
there was a trend to decrease bolus time after feeding silage A. The rumination
chewing rate was significantly higher with silage A than those with silages B and C,
and this clearly indicate that sheep did ruminate more efficiently after feeding silage
A than after feeding of silages B and C. These findings also indicate that the sheep
did chew more slowly during rumination when they were offered silage B or C than
when offered silage A, and these differences in chewing behaviour would reflect some
differences in chemical composition of silages as diet, which could not be shown in
Table 1 as mentioned above, such as a quality of dietary fibre. These results were
clearly reflected on the significant differences in digestibilities of the nutrients except

28)
crude fibre, that is, digestibility coefficients of organic matter, crude prctein, crude
fat and NFE were significantly lower in silage A than in silages B and C. These
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findings about rumination behaviour might suggest that the quality of ensiled corn,
as well as other roughages, clearly affect the rumination, especially on rumination
index and chewing rate during rumination.

From the results obtained in this study, it was shown that eating and rumination
behaviour in sheep fed only ensiled corn does not differ largely from those in sheep
fed only other roughage feeds such as fresh forages or hays at a similar feeding
level.
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