SEBLICEEREDAFICET 3
®#AENT S THOE

£ N

HY - % OE B

Tadashi HARuMOTO and Masanobu KATO
Difference of Eating and Ruminating Behaviors Between
Fresh Grass and Hay Feeding in sheep
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Table 1. Chemical composition of the
experimental diets*

Crude Crude Crude Crude
NFE ash

Diet Moisture protein  fat fiber

Fresh
grass 87.6 14.8 3.4

Hay 18.1 13.9 3.2

27.2 424 12.2
28,6 419 12.4

* Figures show 9, value of D. M. basis,
excepting the moisture.
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Table 2. Apparent digestibility of the fresh grass and the hay

Crude

Crude Crude

: Organic
Diet matter protein fat fiber NFE
%
Fresh grass 81.540.5%a 76.0+£0.9 55.3+0.32 85.2+1.4 83.4+0.92
Hay 78.0+1.2 P 72.4+2.4 455+3.3» 85.14+1.0 77.5+0.8?

* Mean+S. D. of 3 sheep.
significantly (p<<0.01).

Table 3. Time spent in eating of the fresh
grass and the hay

Sheep Diet

No.

Fresh grass Hay

min
49.0+1.0 ( 7.8)
67.2+3.2 (10.7)
87.6+4.9 (13.9)

min
1 ‘ 86.0+ 3.7%(13.9)**
2 111.8+ 8.2 (18.0)
3 144.0+10.1 (23.2)

Mean 113.9 (18.4) 67.9 (10.8)

* Mean+S. D. of 5 day observations. **Figures
in parentheses show minutes per 100g D. M.
ingestion.
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Table 4. Number of chews and chewing rate
during eating of the fresh grass and the hay*

Sheep Fresh grass Hay
No. Number Chews per Number Chews per
of chews minute of chews minute

1 11,350(18.3)** 126
2 14,000(22.7) 124
3 18,860(30.4) 125

5,490( 8.7) 109
8,130(12.9) 116
10,250(16.3) 116

Mean 14,770(23.8) 125  7,960(12.6) 114

* Observation was made on last day only of
the experimental period. **Figures in
parentheses show number of chews/g D. M.
ingestion,

Table 5. Ruminating time and number of
boluses per day, and cyclic rate of
regurgitation of sheep given the fresh grass
and the hay

Cyclic rate

Sheep Ruminating Number
Diet p of
No. time of boluses regurgitation
min sec
1 Fresh grass 262+46% & 3434652 45.74+0.8
Hay 337+32 b 443442V 45.6+1.0
2 Fresh grass 299+47 @ 397+682 45,34+1.3¢2
Hay 358423 b 505+34 0 42.5+0.6¢
3 Fresh grass 243467 35678 = 40.6+3.2
Hay 306+21 467426 39.2+1.1
Fresh grass 268 366 43.9
Mean
Hay 334 472 42 .4

* Mean=+S. D. of 5 day observations.

a. b. c. Means with different superscript within
a sheep differ significantly (a, b p<C0.05,

a, ¢ p<0.01).
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Table 6. Number of periods of rumination per
day and average dulation per period

Sheep Diet Number of Dulation per
No. periods period
min
1 Fresh grass 15.2+2.4% 17.1+1.2
Hay 18.0+2.4 18.8+1.7
2 Fresh grass 14.0+2.92 21.7+2.8
Hay 17.84+1.9° 20.2+2.0
3 Fresh grass 19.0+5.2 13.5+5.4
Hay 21.0+2.2 14.7+2.2
Fresh grass 16.1 17 .4
Mean
Hay 18.9 17.9

* Mean+ S. D, of 5 day observations.
a. b. Means with different superscript differ
significantly (p<<0.05).
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Table 7. Ruminating time, Remasticating time and number of

remastications per day

Sheep Diet Ruminating Remasticating Number of
No. time time remastications
min min 9,
1 Fresh grass 278%* 178 (64) ** 14,970
Hay 330 189 (57) 15,320
2 Fresh grass 305 230 (75) 16,060
Hay 369 264 (72) 18,560
3 Fresh grass 244 167 (68) 14,850
Hay 324 196 (61) 18,570
Fresh grass 276 192 (69) 15,290
Mean
Hay 341 216 (63) 17,480

* Mean of 2 day observations. **Figures in parentheses show
percentage time spent in remasticating of ruminating time,
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Table 8. Bolus time, chews per bolus and
chewing rate of bolus

Chews per Chews per

Sheep n:
No. Diet bolus minute

Bolus time

min
* 41,64 8.62 84,1+7.02
¢ 36.4+10.8 81.0+£5.1¢

1 Fresh grass 29.2 1
2
82 41,3+10.52 69.845.1
9c
62

+
Hay 27.0+
+

2 Fresh grass 35.4
Hay 31.7+

3 Fresh grass 29.1+11.
Hay 25.9410.6 ¢

8.
8.
8.
7.9 ¢ 37.04+ 9.7¢ 70.3+£5.1

43.2417,02 88,9+4.22
40.9415.70 94,74+5.1¢

* Mean=+S., D. of the measures obtained from 2
day observations. a. b. c. Means with different
superscript within a sheep differ significantly
(a, b p<0.05, a,c p<0.01).
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Fig. 1. Circadian distribution of rumination.
Arrow mark indicates feeding time.

BT DWT, & 1 RS D FEELTTRT 5 KRR DHERS
PRYE, BINOBEY THAH. FHAOHER 2 ~ 3 B
FBBITHRE D IS~I6HFHT E— ¥ R RTHPDKT 51T
B, YHEDOFEHR2 ~4BHERBLTIHE D 3~51F
L~ 2RI HEDOKT I TEIE » 6785 e B 72

AR § o/ 2~ @B Shiz, £EBIUEE
BEHOMIcE, & ICEHEERHREREY Shah iz
2, HOREHBRHORKT 5L U F ARZNE, EFS
EHTeSsRBLa32@@ABd -1z, i, 158L02
FHAEIL, TEREHTIIIHLENICEEZIRT I %2
T -t

z £

BRI Y EFORSEED S B, & LITHEA
W EAIFIEEEN & UTED SN 3 RAKIEMAEICIE,
m&b®FMﬁ$F FIERSTOWHMEIETTSC
EWRINTWA, U UREBRICH T, HEE LR
DEFEROEIFHREBD bNTh -T2, Thid, 8
PEFHCIFRRICE SN, 727 70 MELICBIT 258
Rz CREICH LS 512120 TH S 5. HiEis bR
@@Tﬁ%fﬁ%bmotwu,%ﬁ%%@c@&ﬁm
EUTZEEPERFRREZLLNS.

f}“ﬁé;é‘&ﬁﬂﬂ@ﬁﬁﬂifﬁ% NTEE U 82 B3 77 LToads,
GILL &} —FEDHH % “ﬁbti@hﬁﬁ@MOy
T, b OEEERSBH -T2 EWE LT3, OsUll

Blx, DAENSFER OGS 2 BN T3 54, LH
(15.743/100g D. M) ichb~<sEE (19.143/100g D.
M.) OHFEREIZEL, FENOT & V¥ —HE&EIT
3% ENT A E2RDTHY, FIHEITHY 1
vsz%ﬁftﬁﬁﬁﬁﬁ§<m%caﬁ%%énf
W5, FRERTU» OEEIL, EEIVIEEZ LSS
@%émﬁ<&%ﬁ,ﬁ?%%@DT@EE%&M%H
BN ERREINATVS, ThHDT &I, WIFhi Ak
REOBERE—FUIZEBTH -7z, b L, £RITE
BEbh U HRuCHT AEMAMENAE L, AAT
ICEUEBBRPELAT A0, EhZL DT Lo 2
B3R HEARMNEL G- Tc LHERITE 3.

HE LW EDBICHEAET 2 DBAMEROZEN, K195
TN RITTRBIC OV TORHENE, ThETHRETD
TRy, U UEREICHETHIE, EEEpI L
L oI RPETIEEAONSI T AL -2
Az EEBT, B EREPEHEFEUSEORT S
ﬁ@u, FAL—VDOFMBELEZTENBD AT
3. ALICEHEABL— A L ROREEL, TEERELD
L XD HARBEEREWEEL, »ofEAdH-Tvy b2
ﬁ&b,ﬁgxzmgmﬁﬁﬁéﬁm@mm@at%&
INTWVWAB.EVANS Hid, 14V 72 5457 ADEE
LEETOWT, v— 4 o NEERE & B 2 BEY)
W3 B IR R & DBIR R IR, EBICH LT
WEIXL.OEDEIINH D, TOREN, KEBID

T oBHEOES L BEgbE»2 § DEfEmL T3
iﬁ,&imm«iﬁﬁmﬁu,M$®W—x/ﬂﬂ%
BOEMS O MICVFAREDLERT AL EMBEDLN
T8 h e OSSR L b I
INSETT2E0EEALNS, FIROY 1L -V 2H



BIRAFERELVIIRE $125

TR LSBT B 05, KGR 5 0
5 B EN T TeDId, B EHEDL— 4 >
P 1T B B IR RE D ZEN—RIT/E > T3 3D L
{2 TE 5.

35 K DEITEMIC L T, B U o {FED 3
WIIEZ U e { AEOHEMBTIX, £HEHFEBSHO
BoEDNE L1z, CORRIE, [ SHHOHE
AR B LE L TN ADIT, HEOBE, 1IHHMY
HhOHEZ U v BHEMBERHL, THETL e {EESH
LUz TH 3D, FEFERICZ U AAT SN
ﬁmu,%%§<64%bp<ﬁﬁmm5mwx%é?
@5ambn,iAgﬁ%m%ﬂﬁﬁ?ém@bk%m
CEBEDLNTNS, DS BEEBDERKNT O
K& 3, TUv L OWPHERICHT 2 EHEDZED,
THEHM DT U e SRHD S CEsicER2 £ 3 ©
rboEBELLNS,

AT TORMIZ, £BX DEESHITHYEL-
t@m&bf,%@%ﬁ%ﬁ@@&?ﬁ@%ﬁ?ﬁ%@
1, HEREHOFBRL 23 EA%ZTR LI, PEARCE
&, TS BFEABICHET INT I FRICST 3
%Egﬁuomfﬁ%%m%gmém,%maé%%i
Ty, UL OKAMOTO 1, K 5 FEML—
CAREO pH [BEOES) & EHESHEFROH D T L 2R
DTNBDT, HOFAR N — 4 RT3 PIAREERIR
RBDEDS, HEEEGHORT I RE 2R I—~ETH 3
LR TE A,

-3 #

KB L HE L OIICHEET 2 WENERDOZED, HA
DR, RT5FEICRIZTHEICOWTHE 2T
51z, TR, R—EYEIREICONT, EREOFE
ICET B, WEICLNTH68% E EL/m~>Tz. —
Y, REITENCTEL AL »EEND S5 bh, FZETE,
1 HY b T 5 BfEA925%imL, Bx U v { Rk
FTHFEZ U » L AEUZ13~15%D8Em%e 7~ L 12, U
L, 1HHEYHIETL e {FEDL FICHEZT U e L EE

13, HEBUCHANEGEBSBICED U, $1, ANRE
BRI D 5 DN 3T 5 FBEELS, EEOBE
&b R AEABED bh.

INEDHER»S, EFELETEL T, V-2 2RHT
T ABBHERCT L e LTI AEAMED £ B ELE
U, INBRTHITEOEREL IVIZERTHS S &
feZahiz,

3l B X #

1) HANCOCK, J.: Anim. Breed. Abst. 21:1-13,
1953.

2) FE - NEER: BIERRUTE RS 8 1 15—
21, 1974.

3) Association of Official Agricultural Chemists :
Official Methods of Analysis 9th ed. Wasing-
ton, D. C. 1960, 283 —288.

4) McDONALD, P., R. A. EDWARDS and J. F. D.
GREENHALGH : Animal Nutrition 2nd ed. Oliver
& Boyd, Edinburgh 1973, 368—370.

5) CUTHBERTSON, D. : Nutrition of Animals of
Agricultural Importance Part 1. The Science of
Nutrition of Farm Livestock. Pergamon Press,
London 1969, p. 49.

6) GILL, J., R. C. CAMPLING and D. W. WEST-
GARTH : Br. J. Nutr. 20 : 13—23, 1966.

7) Osuji, P. O., J. G. GORDON and A. J. F.
WEBSTER : Br. J. Nutr, 34 : 59—71, 1975.

8) CAMPLING, R. C.: J. Br. Grassl. Soc. 21: 41—
48, 1966.

9) BALCH, C. C.: Br. J. Nutr. 12 : 330—345,1958.

10) MURDOCH, J. C.: J. Br. Grassl. Soc. 20: 54—
58, 1965.

11) EvANs, E. W,, J. BURNETT and J. A. BINES
: Br. J. Nutr. 31 : 273—284, 1974.

12) LEMER - BoliE - HIREG : AERH 31 290
—294, 1961.

13) K& B [RAKERLE 4 211327, 1962.

14) PEARCE, G. R.: Aust. J. Agric. Res. 16 : 649—
660, 1965.

15) PEARCE, G. R.: Aust. J. Agric. Res. 16 : 837—
853, 1965.

16) OKAMOTO, M.: Jap. Zootech. Sci. 47: 672—
678, 1976.

Summary

An experiment was conducted to study the eating and ruminating behaviors
associated with eating grass diets of different physical properties. Three adult
wether sheep of Japanese Corriedale, (about 52kg in weight) were used. In each of
two experimental periods, sheep were given the same amount of dry matter (630g/
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day) either fresh grass or sun-cured hay made from the same herbage. In each
experimental period, following a 5-day preliminary feeding, eating and ruminating
behaviors were measured for five consecutive days.

The sheep ate fresh grass more slowly than hay, so it took 68% longer time of
eating fresh grass than hay. The rumination activity in terms of time spent
ruminating was about 25% longer in sheep given hay (334 min/day) than for
sheep given fresh grass (268 min/day). However, when the rumination activity was
measured by actual time in chewing cud or chewing numbers, increase of these
activities in sheep given hay was not so greater as increase of ruminating time.
The chewing time or chewing numbers in each bolus lessened when given hay as
compared with fresh grass, while cyclic rate of regurgitation was relativly constant.
It was seemed to suggest that difference of the rate of ruminal fermentation or the
resistance to masticating action between two diets affected ruminating behavior in
sheep.



