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Variability of the Rumination-Behaviour in Steers fed a Constant Amount of Hay
Byong Tae Jeon and Minoru Otha*

Summary

The variation of rumination response in steers fed a same amount of orcharagrass hay was
investigated. With three steers (6, 12, 24 months) of the Japanese Black Breed, rumination be-
haviour was measured continuously during a 5 days period by masseter EMG telemetry system.
The results are summarized as follows:

1. The average daily rumination time of respective animals were 438,447 and 433 min. with
small daily variation both within and among animal. But the rumination time per DM kg
of hay consumed varied from 66 to 138 min., and calf spent longer than older calf,

2. Actural chewing time showed small variation, and percentage of actural chewing time spent
in rumination time was from 88 to 93% on individual average.

3. The daily number of chewing in rumination was approximately 25,000 to 30,000 with large
individual differences. The chews per DM kg intake varied from 3,800 to 9,600, and calf
chewed more than older calf,

4. The average rate of chewing per 100 sec. (chewing speed), there was a large difference be-
tween animals i.e. 104, 114, 131 respectively, but very little variance between days in in-
dividual,

5. No relation between day to day variations in eating time and rumination behavior, but signi-
ficantly positive correlation was observed in the relation among rumination time, chewing
time, No. of boluses and No, of chews.

6. Active time of day in rumination altered considerably day to day, but variation in the amount

of rumination per day as expressed by the rumination time was relatively small.
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Ty HE KBS 308, 267, 2328% 77 15.8,
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8.2%%c} (Table 2).

Table 1. The daily amounts of hay eaten by each cattle

Hay intake (DM kg)

Cattle (Dglei 9 Day1 , ) ] ) Mean CV (%)
308 3.7 3.1 3.0 3.3 3.0 3.3 3.1 6.5
267 5.5 52 53 5.4 5.3 5.0 5.2 3.8
232 7.4 6.8 6.4 6.8 6.3 6.7 6.6 3.0
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Table 2. Daily rumination periods and rumi-
nation time (RT) per rumination per-

iod by cattle

Cat- Day CvV Mean
e 1 2 3 4 5 (%)
Rumination periods/day
308 18 16 16 13 16 10.1 15.8
267 10 12 1 1 12 7.1 112
232 13 13 15 12 14 8.2 13.4
RT (min) /Rumination period
308 23.8 25.7 27.7 34.9 28.4 14.9 28.1
267 4.0 38.2 41.4 40.6 36.2 7.5 40.1
232 3.0 33.7 27.1 39.2 39.2 14.4 32.6
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Table 3. Daily rumination time (QT) and ru-
mination time per DM kg hay intake

by cattle

cv
(%)

Cat-
tle

Day
3

RT (min)
411.1 422.5 453.5 454.1
458.9 455.5 446.8 434.0
437.8 407.0 470.8 408.5
RT (min) /DM, ke
137.0 128.0 151.2 137.6
86.6 84.4 84.3 86.8
68.4 59.9 74.7 61.0

Mean

3.7
2.0

5.5

308
267
232

428.
440.
442.

5
2
0

438.0
447.1
433.2

5.0
1.0
9.0

308
267
232

138.
84.
65.

138.4
85.4
65.8
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Table 4. Daily chewing time, average of pause time and percentage of chewing time as com-

pared with rumination time

Day Catle 308 267 232
CT APT CT/RT CT APT CT/RT CT APT CT/RT
1 363.2 6.8 84.8 409.2 4.8 92.9 407.3 5.2 92.1
2 365. 1 5.7 88.8 426.6 4.7 93.0 404.3 5.1 92.4
3 388.0 5.8 87.7 422.6 4.8 92.8 374.9 5.0 92.1
4 407.2 5.3 89.7 417.0 4.5 93.3 438.1 4.7 93.1
5 407. 4 5.3 89.7 403.7 4.7 93.0 378.0 4.7 92.5
Mean 386.2 5.8 88.1 415.8 4.7 93.0 400. 5 4.9 92.4
CV (%) 5.6 10.3 2.3 2.3 2.1 0.2 6.3 4.1 0.4
CT:Chewing time (min)
APT: Average pause time (sec.)
CT/RT:Chewing time/Rumination time (%)
Table 5. Daily number of chews and number of chews per DM kg intake by cattle
Cattle Day CV (%) Mean
1 2 3 4 5
Chews/day
308 29, 813 28,618 30,134 31, 065 31,411 3.7 30, 208
267 27, 860 28, 965 29,411 28,703 27, 307 3.0 28, 499
232 25, 830 25,034 23,474 26, 885 23, 880 5.6 25, 021
Chews/DM kg
308 9,617 9, 539 9,132 10, 355 9,518 4.6 9, 632
267 5, 358 5, 465 5, 446 5,416 5, 461 0.8 5, 429
232 3,799 3,912 3, 452 4, 267 3, 564 8.4 3,799
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Fig. 4. Circadian change of chewing speed in rumination, in 4-hr subperiods under conditions of
twice daily feeding(09:00 and 17:00). Vertical lines represent the standard deviations
from 5 days results ®, Cattie 308, ll, Cattle 267. A, Cattle 232,
Table 6. Chewing speed in rumination by A7 g]ct,
cattle
5. 32Z A
Da
Cattle ——— 3y — (C/V) Mean o fatel B B2 ABE Table 7ol vhebd
0
o a1 ol 1) F A8 553.4, 405.4, 410.83 308
308 116.0 116 ZWllr;gBS;ellfl 1 115.2 1.0 115.0 e D}% 2ol ok 1508wt ke
’ ’ ' ’ ' ) ’ = b BRI o] wig #he}l 3.1-6.6%%
267 105.5 105.2 107.6 107.1 104.9 1.1 106.1 )
232 97.4 95.3 9.1 95.2 97.4 1.0 96.3 Table 7. Daily number of boluses and number
Chewing speed 2 of chew per 1 bolus in rumination
308 136.8 130.6 129.7 127.2 128.4 2.8 130.5 by cattle
267 113.5 113.2 116.0 114.7 112.7 1.1 114.0 Cat- Day cv Mean,
232 105.7 103.2 104.4 102.3 105.3 1.3 104.2 tle 1 2 3 4 5 (%)
No. of chews per 100sec. Boluses/day
bk gEEAg 2% 4 — 51(21 5 00— 05 00) of 308 596 503 580 538 550 6.6 553.4
MM 7} ok7t whalal A ko] 9ot % b 267 398 424 421 401 383 4.2 405.4
Apole] i wje Ho] rhab WM Eo| Zrl 308%E 232 416 408 398 430 402 3.1 410.8
2.1% (UMERE (1) o] el wheba) NUe L o Chew/Bolus
2ol glo}li KETEHS FAsE o2 EmFEe) 308 50.0 56.9 52.0 57.7 57.1 6.4 54.7
= owte] I 447 A& FAE el g1 4 267 70.0 68.3 69.9 7.6 7.3 1.9 70.2
A7 Arg 2335 RIS 4 4 9e Ao 232 62.1 6l.4 59.0 62.5 59.4 2.6 60.9




Table 8. Correlations among eating time, rumination time, chewing time in rumination, number of

of boluses and number of chews in rumination

ET ET ET ET RT RT RT CT CT NOB
RT CT NOB NOC CT NOB NOC NOB NOC NOC
6 Months 0.111 —0.162 0. 661 0.363 0.859 0. 088 0.949* —0.084 0.902* 0.274
12 Months  —0.842 —0.861 —0.817 —0.962** 0.996*** 0.985** 0.938* 0.967**0.939*  0.918*
24 Months —0.567 0.567 —0.398 —0.419 0.999*** 0.972** (.985** 0.976**0, 981** (. 983**
ET;Eating time RT;Rumination time CT:Chewing time in ruminatjon NOB; No. of boluses
NOC;No. of chews in rumination
*p< 0. 05 **p< 0. 01 *EEH< 0. 001
149 AFAY: 15 KEES Jel = §5 g 1 fuifEl A 2hel 4 54.7-70. 2172 (Table
B KB g b odubxe g (RS 7) RfEES 7o 4 s el g2 o9 A9l
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Fig. 5. Circadian distributions of rumination time, in 4-hr subperiods, under conditions of twice

feeding a day(am 9: 00 and pm 5:00)
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