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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.

I.# & Aet
B8 B iRAESkel A 9le]  Hancock
BEEREA Aol M Fad REERS shal (1954) & HHE o £Fo| BFEAERMAA HEW
B BEATE Y ittt BES ol T8 A 8esle Abolol KBRS 6.0-8.2 Koz

gkt E Fe BA7 dda LA Yk & Z7h8lel Low%s(1981) 2 #ikiol RiFd Sul 5 4]
3 %% 389 2% AxdE HAR 9 KETH Zhol vl [ ERRERC] x| 92 o F Aok 84]7)F o
2 A BMEotEe o)W BT AHE slA ek deh = MBEE web zholrt ol dily
it 3ol (Hafez, 1975), °l&°] M < BERMQ & el KBRS ssR e vk At maE Sl
wEEY FETH BRE & Ud+E  AlAsle t}h(Suzuki, 1972). 5 (1964, 1968) 2 I iy (A

HEKEBE BRI X8 (Kon-Kuk University, College of Natural Sci., Chungju380-150, Korea)
*OAFIL AR BB (Dept. of Agriculture, Tohoku University, Japan)
o] MU BH FES KE AR BERMTEE Zestr] B Abv 29

_68_



BEy BRFRE HBER) A Slo REY mEY
5 webn =3 HpokEe (FEs, SE, F
gif) ol whel 2 2RI Ueg 2ach

olel gt BRE EdlE EXFL Mot RiEn
e REMoZRE HEY 5& 2lS7 A4gch
el & KR 2 7aAdgez ] —EHEYE T
o4 Hiol ot £ 5 fMEsld KATHE T4
e & BERE EEH Sl EEII W EMG Tele-
meter 5 FIA M3 L& & EFEHNZ AR, A
T8, WEEE Ao Hastaa b

M. WEAHZE

R E - BENEEIHS 3HE 1040 AF
st FAA]71F o] &3tk Fl W BEZ 308%
7} 6 /e, 200kg, 267357} 1270%d# 255kg, 232
37t 247097 3%4kgoldist. A EE F—HKE
Hol 4] 483} orchardgrass —& &2 S A&l
2 @3 R EWE LBRSL 29
6.6%, Z3]% 5.0%, ADF 40.0%, NDF 67.0%
Ark ERUES 1297002 7 Ak BiHAEY
2 Yeor YF 547 A U RETEHE d54
o2 7159 & AYINF LEARELS o4
717b% &4 kg 110%0) Hgsle 8 1
2 232(9:00-17:00) $EY T4k HR
49} BT AA S BRES Table 13 Fow
=35 /-2 A A#HA 2

frghel e 4o Ho| AU BEFE K
el EEEMS Lo KT ¥ B
Eole] FEI 2 BHE AERE FIE ER
2 ¥ ZERE ve o2 pen recorder 8 cas-
sette tape ol FIEfo Eogsted FHMshe WHHE
Telemetry Systemoll gt} 2 BBE-S Fig. 10l
viebdc) o] system-& WA R AIERSOl
&3t 24 Aoz KfFHe ZEWE SANEI

recorder

Electrode

Fig. 1. Diagram of masseter EMG telemetry
system

SOKKI K.K.271#! B§H Telemeter iCff#e~ [
&riite] 8K 20/2 #4 pen recorder 9} cassette re-
corder (TEAK K.K,,R-01, R—80)& A3}
g4 BES SH(0.5%X7.0x9. 0nm) & Fxdoll #H
lead 8-S gt F BWaS =37l S8 HAA
2 gAisled A Zgck(Fig.2-1). BEe I3
Fig.2-29} Ze] 9%-F 1mA = JYBHGE F X
THE (Rl o 2cm) M UHE=R SHElsie &
BHRS ANl 2% lead$f 9 Wil & wie4,
gloo Mol & & FA¥ 3o HHFA
29 Ale] 2 - 33 AAAZ gE LAY A
F4 2mmel LFAEE o] &5led BUfFE HRKY
A9 Ailezye EES v A WUy
A} (Fig.2-3). °l2ld Well s} Fel o
xE, A, 29928 BES o R AR
oz A4E F7t U ZERPIE Fig 3o vet
Wt

to mo |

M. &R « E%

1. RBiE, RBM (Rumination time: RT)

Py AE KBS 308, 267, 2328 727 15.8,
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Table 1. The daily amounts of hay eaten by each cattle

Hay intake (DM ki
Cattle (Dl;lec}(g) Day 1 0 Y ( 8 4 5 Mean CV (%)
308 3.7 3.1 3.0 3.0 3.3 3.1 6.5
267 55 52 5.3 5.3 5.0 5.2 3.8
232 7.4 6.8 6.4 6.3 6.7 6.6 3.0




Table 2. Daily rumination periods and rumi-
soldered nation time (RT) per rumination per-
iod by cattle

Cat- Day Cv Mean
de 1 2 3 4 5 (%)
/’7& covered with “SONY BOND" to obviste Rumiration penods/day
vt e o s 1816161316 W1 198
7 10 12 n n 12 7.1 1.2
dlecprode o fexd fne 232 13 13 15 12 14 82 13.4
= 1. - - — %;E:;weous RT (min) /Rumination period
— st 308 23.8 25.7 2.7 34.9 28.4 149 28.1

267 44.0 -38.2 41.4 40.6 36.2 7.5 40.1
232 34.0 33.7 27.1 39.2 39.2 14.4 32.6

49 19 K= $HA0971) 13-17(4, Hafez
(1975), Fraser(1974) 15-20[E], Freer 5(1962)2
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Fig. 3. Paper chart recording of ingestive behaviour by masseter EMG telemeter
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Table 3. Daily rumination time (.2T) and ru-
mination time per DM kg hay intake

by cattle
Cat- Day CcvV Mean
e 1 2 3 4 5 (%
RT (min)
308 428.5 411.1 422.5 453.5 454.1 3.7 438.0
267 440.2 458.9 455.5 446.8 434.0 2.0 447.1
232 442.0 437.8 407.0 470.8 408.5 5.5 433.2
RT (min} /DM, kg
308 138.2 137.0 128.0 151.2 137.6 5.0 138.4
267 84.7 86.6 84.4 84.3 86.8 1.0 85.4
232 65.0 68.4 59.9 74.7 61.0 9.0 65.8

Rl glol BAR1971) = 259 f%GgL
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%3 Ak

B HalA, Mol &F5 2 =0
2x B} 2o (Hancock, 1954) £.9) fAfEol] ot
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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 52 92.1
2 365. 1 5.7 8.8 426.6 4.7 93.0 404.3 5.1 92.4
3 388.0 5.8 8.7 422.6 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 5.8 881 415.8 4.7 93.0 400.5 4.9 92.4
CV(%) 56  10.3 2.3 23 21 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
T fEfgel vla Moz F2 EHE Loy A 0.8-8.4%=% w]aL* Zgtct(Table 5). chews/DM,

Hdo] 84.8% 5 A3 1.1%24 & Bl =5
A#E-e ¢ 2 Aoz Az % e
¥y PTE 5.8, 4.7, 4. 902 6493l o7t 4
9) 21} Ruckebusch 3 Bueno(1978) 7} ¥ i3} 4-
5.582 A —Hste A

3. REes2| tEnBEIN ("HMBEM | Chews)

THMEE ] HF e 308, 267, 23258 27t
30,208, 28,499, 25,0212 HA#so] L4 E Holx|
t Al A#BRE 44 3.7, 3.0, 5.6%%
A CTe 759 7ol it &g {HE B} (Ta-
ble 5).

LB kg E RO (Chews/DM, k) & ¥
fiE= 308, 267, 2325% Z+7 3,600, 5,461, 9, 600l

2 o+ 2 ERE nglow £49 Py BERL
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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 @, Cattle 308. [}, Cattle 267. A, Cattle 232,

Table 6. Chewing speed in rumination by A Zh e,
cattle
5. 2|2E AR
Da; -
Cattle - By — Gy Mean % BEAAS) HE F$0BE Table 7ol el
(4
- o HFY A AME 553.4, 405.4, 410.8% 308
Chewing speed 1 - - .
e ohE 2 5ol wla 1504 =} gigkel. RS
308 116.0 116.0 113.5 114.1 115.2 1.0 115.0 o v o
< RBEREIF 2ol % ol 3.1-6.6%31tt
267 105.5 105.2 107.6 107.1 104.9 1.1 106.1
232 97.4 95.3 96.1 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
232 105.7 103.2 104.4 102.3 105.3 1.3 104.2 tle 1 2 3 4 5 (%) Mean
No. of chews per 100sec. Boluses/day
ek #R4 25 4 - 5211 00~05: 00) ol 308 596 503 580 538 550 6.6 553.4
MHELEREE 7} ok 7b whajx]= A gke] glalor} £ 267 398 424 421 401 383 4.2 405.4
Apole] EE Wl ol Fha WEo] Al 3088 232 416 408 398 430 402 3.1 410.8
2. 1% GRAHEEE(L) o 2ol eh. wheba) IR Chew/Bolus
240 o] KBHFEHS TG 2 st 308 50.0 56.9 520 57.7 57.1 6.4 54.7
= e I 2447 odEzaAle He vt Az 19 4 267 70.0 68.3 69.9 7.6 71.3 1.9 70.2
A7t AEE 208 REEE QS 4 e Hos 232 62.1 6l.4 59.0 625 59.4 2.6 60.9
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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 CT NOB NOC

RT RT CT CcT NOB
NOB NOC NOB NOC NOC

6 Months ~ 0.111 —0.162  0.661  0.363
12 Months  —0.842 —0.861 —0.817 —0.962**
24 Months —0.567  0.567 —0.398 —0.419

0.996*** 0.985** 0.938*
0.999%** (.972** (.985**

0.088  0.949* —0.084 0.902* 0.274
0.967**0.939*  0.918*
0.976** 0. 981** 0.983**

ET;Eating time
NOC;No. of chews in rumination
*p< 0. 05 **p< 0. 01 ***p< 0. 001

RT;:Rumination time

19 JgAlE 35y KBRS Jeble iF
Bz KBRREY 34 7ty duldon RS
Rom] KEEEE 2 HAd BAZE Aok &
o (FX,1973). old] TaljM ¥ AP Az
Table 8ol velRAe 2 267, 23258 2 5ol a4
£ oS =& MG A =Rt 3085 1
g} 2o}

120

-0

CT;Chewing time in ruminatjon

NOB;No. of boluses

g 1 AMEA S+ 54.7-70. 242 (Table
7) EEE 7o & EiEe] g2 oS A
o}, ohul 60U E £ e A Bad v
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fefe] 2717t 2 e oldrl HZEE Y

6. HRRMBME X RBITH & MARER2 #H
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T
o
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Day 1 2
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Mean

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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