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Tadashi HARUMOTO and Masanobu KaTo
Effect of Wheat Bran Supplement to Rice Straw Diet
on the Ruminating Behavior in Sheep
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Table 1. Chemical composition of the
experimental diets *

Crude Crude Crude \pp Crude

Diet protein fat fiber ash

Rice straw 4.2 1.7 31.8 46.7 15.6
Wheat bran 17.6 5.1 9.9 61.9 5.5

* 9 value of D.M. basis. (Moisture % of rice straw :

10.8, wheat bran : 11.5)
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Table 2. Eating and ruminating behaviors in each experimental period

Exp. Sheep Eating Ruminating No. Cyclic No. of
period No. rate time of boli rate periods
min/100g min sec
1 224 2%a 558 +19a 562+24a 60.0+2.3a 12.2+1.3
Rice straw 2 30+8 a 56858 579455 58.8+2.1a 15.442.6
Av. 26 563 571 59.4 13.8
1 15+2 b 470+18b 516+25b 54.6+1.2b 12.7+2.6
Suppl. of 2 2542 b 552420 594 +27 55.8+1.3b 17.7+£2.3
wheat bran
Av. 20 511 555 55.2 15.2

* Mean+S.D. of 7 day observations.

a, b, Mean with dfiferent superscript within a sheep differ significantly (p<0.01).

Table 3. Remasticating time, number of chews and chewing rate on each bolus in each

experimental period

Exp. Sheep Ruminating Number Per bolus
period No. time of boli Remasticating No. of Chews per
time chews minute
min sec
1 553 564 47.9414.0* a 57.2+17.2 a 71.5+5.2
Rice straw 2 593 624 8.5+ 8.52 50.6+ 8.3 62.7+3.4 a
Av. 573 594 48.2 53.9 66.9
1 447 481 45.9+£10.0 b 53.9+11.7b 70.6+3.7
Suppl. of 2 545 599 46.3+ 7.2b 50.3+ 8.5 65.2+6.8 ¢
wheat bran
Av. 496 540 46.1 52.1 67.9

* Mean+S.D. from one day observation only at 4th day of observation period.

a, b, c. Mean with different

superscript within a sheep differ significantly (a, b, p<<0.05, a, ¢, p<<0.01).
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Fig. 1. Circadian distribution of ruminating
time in 4-hr subperiod.
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Fig. 2. Changes in pH value and concentration
of total VFA and NH;3 in rumen liquor of
the sheep fed rice straw alone or with
supplement of wheat bran.
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Table 4. Apparent digestibility of the rice straw in each experimental period

Exp. Sheep Organic Crude Crude Crude
period No. matter protein fat fiber NFE
1 41.2% -2.5 12.7 46.3 42.6
2 48.6 3.6 31.4 53.3 50.1
Rice straw
Av. 44.9 0.6 22.1 49.8 46.4
1 55.4 25.8 41.3 58.4 56.3
Supplement of 2 63.0 50.5 54.9 61.7 65.3
wheat bran*
Av. 59.2 38.2 48.1 60.1 61.0

+ Estimated indirectly, using following figures of digestibility for each romponent of wheat bran,
Crude prot. : 76%, Crude fat : 74%, Crude fiber : 42% and NFE : 76%.
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Summary

The effect of wheat bran supplement to rice straw diet on the ruminating
behavior in sheep was investigated, using two rumen-fistulated adult wethers (49.5

and 36.5kg of B. W.).

In each of two experimental periods, wethers were given 600g of rice straw daily
either alone or with 200g of supplementary wheat bran. In each period, following
7-day preliminary feeding, eating and ruminating behaviors were measured for
seven consecutive days. In addition, chemical conditions within the rumen and
digestibility of the rice straw were measured.

Wethers ate the rice straw more rapidly when wheat bran was supplemented
than when rice straw diet alone was fed. The mean time spent in ruminating
reduced significantly in one wether but not changed in the other wether when
wheat bran was supplemented. However, the chewing time in each bolus or the
cyclic rate of regurgitation shortened significantly in both wethers due to supplem-
entary wheat bran. Furthermore, supplement of wheat bran clearly reduced the
rumen pH and increased the VFA and ammonia concentrations within the rumen,
and resulted in significantly greater digestibility of each component in the rice
straw as compared to the feeding of rice straw alone.

It is suggested that wheat bran supplemented to rice straw diet has some effects
upon the ruminating behavior in relation to the change of ruminal fermentation.



