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The Prediction Equation of Boneless Retail Cuts
Obtained from the carcass Measurements and
the Cold Carcass Weight of Holstein steers..

Masakatsu Nr1iva, Tokio Mogr, Yoshihiko SHiMizU
Kyghei Ozutsumr, Mitsuo Okapa,

Thirteen carcass measurements and cold carcass weight from fifty-one Holstein steers were

caluculated for multiple regression to estimate the amount of boneless retail cuts simply.
The best regression abtained was as follows:
Y (Boneless Retail Cuts, kg) =0.723% (Cold carcass weight, kg) +4 .18
Multiple correlation coeff icent 0.95
Standard error of estimated 5.30

The estimated yield of boneless retail cuts from the other thirteen-six Holstein steers

was highly correlated with the actual yield (r=0.99). There was little difference
confidenece interval of 95% at a mean value of cold

of twice the standard deviation (278kg, 366kg) .

between the
carcass weight (322kg) and the one at the point

The prediction equation could be applicable for prediction of the yie

id of boneless retail cuts
from Holstein steer cold carcasses weighing from 278 to 366kg.

: 7
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The Prediction Equation of Boneless Retail Cuts
Obtained from the Carcass Measurements and

the Cold Carcass Weight of Hereford Steers,

Masakatsuy NuNa, Yoshihiko SHMIzU, Tokio Morr

Nobuo Hosono, Kyohei OzuTsumi, Mitsuo OkaDpA

Thirteen carcass measurements and cold carcass weight

from fifty Hereford steers were
cal

uculated for multiple regression to estimate the amount of boneless retail cuts simply. The best

regression obtained was as follows:
Y (Boneless Retajl Cuts, kg) =0.739 % (Col
Multiple correlation coefficient (.96

Standard error of estimated 5.08
There was

d carcass weight, kg) +10.30

little difference between the con
carcass weight (278kg) and the one at the point of twice the standar

The estimated vield of boneless retail cuts from the other twe
lated with the actual yield |

fidence interval of 95 % at a mean value of cold

d deviation (251kg,333kg) :
ve Hereford steers was highl
r=0.96), and they were all plotted in the confidence interval line of
95%. The prediction equation could be applicable for prediction of the yield of boneless pretail cuts

asses weighing from 251 1o 333kg.

Y corre-

from Hereford steer cold carc

g : & 13~ 77. 3)
g EARTRME . W e 1320 (1077

13

EHAE D in vitro B (L %
KIUOHEHEA=R

KE#ME - HZ

7 o 1 IS

£ (6“@)f*%f~F7?X(3&ﬁLF—R7IX7(3£E)35£;;
L S [:1:] s 2 = k. i ‘
72—”(5&&)%?%3@MUL,%{5—(3m?;;¥gﬁan141%2.;;E
> — N (1 EFE) BEUTY /S ra—s% (35EHE) 4ER ML, A :
/ZZ; ;;; ngD CP&E DMME,DDMHE#$ULPW%L925§§;
Ve i 4 . ; . s ’ i
? BEMEO IVDMD & CPERIZHEE 4 SMEME L ED th;: :s:ﬁﬁfmfiii S
” %, FEY—O IVDMD #&<, A4 —F+
CHEEFDY sh, 3@%”1@,?%5‘ " IVIME S
ia“f?bikﬁﬂ?&cf- CPERIZT A 70— 304 #RMLE L V)‘ﬁ,mtm.ﬁ; —”j] 2
- i 5 ~ =R 2 ¥ =l 3 ¥, 7 e,
ﬁmwmumwfhwﬁﬁtlﬁﬁﬁﬁ<,Lpaﬁfizﬁgizifi%% L
o : * EHE D IVDMD, 58 ;
ST IFEENG Ao, SN TR, B : oo ’ pssarion
%;n kﬁ;m%ﬁﬁm%HEMVDMD’B%utmcpaiTﬁétthﬁifk
CPéémwTh%%%ulT,4%ﬂﬁ$$ﬂﬁ%C%#oﬁanM4Tn¢H7;j7
;ééﬂ 3EA D TlEA—F v —FFFZ, b—72aZ7H, 50X ?’ 7
§<?ﬁiﬂ%£af CPW§m59/7D7Nﬁ§ﬂT£ﬁtoTﬁ?u—n:t; 4
e - 5 L
z SIEA ARBE L) DMIRIR S A0, CPERIEVAD CPIRIZZL 4 -

NEOREAED, V) EM 3B O5E,

EEMA D D RBEMOE | FEOHEE 2 ITE L

ATHB 2)mﬁ%ﬁLrwmmﬂMacpﬁ%w%uk”%ﬁﬂmmﬁﬂjﬁzﬁ
im -, 3) A AR < X FHCE A AT 5 = & (0 ko CHEHO C PARE S

NHZEFHML 2,

ACilg i Sl A SR, SO B E RERIE,
RS THESERS O, @D & 58, Sl
sz T RERH N, HEOLFESINIEIL TE
to&%mﬁéﬁmiiﬁﬁ, GRFEE-5-9 122306 ) g p rpny
SEILAZIN: » S CTHE B2 L4, in vive F - itin
vitro IZXBFHETHSA TV A, ThE TOEE
HERTE, HIEMEEsL CEhEEMEY T LT
8, REOBEEIL &N, RKBEOFTFMIZ>WTIE—
Behisr 20 5 O AIE L A ETH B,

ZORBTIE, EHE L DBEAL L EBRNEO S
HHEBGHBRIISVT, INETO—MMSIC L2358
OGS & 458D T, in vitro 2L HMED
HERLHCT, 58, SMs L UEFEI0 L2 55
DECEFEL 2, S5ICHMNELFATL, THE
YRR HBEORNREEN L, &4, in vitro
HMHE CHEOEFTRE L OMFE 0T ET
DR 51T 7=,

* HFE, AL TR e

# Bk sl ik

At B 2 ALV ST T 19 I BRSO BRI
tTHEEEREa UKL TEE, FEL— (Ti) , #
—Fx—Fr7x0g), =072 27 (THEIUT
A7a—s(Re) %, HEHBLHEEL TEH 3 meq
HUO %72/, g7, F 83— (Ti), "L=ZTFNLF4 7
FA(Pe),yavo—sS(We)ts L 1F 5 3/ 7 o—s3(La)
BRI AT L CER S BONERY %175 72,
SEHEOEASEEEERLE L IIRL -, KBS
%ulﬁmmwuimnﬁmmﬁﬁmsﬁgﬁﬁe
7oo HRFEIXI9704F 7 H31 B 12 4&4% (8:M25cm, La &
Weldfigh) UZzo BlEE 2 £ 2 1R L 2, mBFICHE
PE3t/10a 5 FEMA L 72, PO I3 REIZ AR A AL,
NEK0E 300 tiz R, 1, 2&AM0#EIZ, 5
B TIERE, 1,2, 3, 4 BNV BIZSHEL ~.

ABRHARNIII970E » 51973 T 4 HE (FIHM
i 34EMH) T& 24°, ABTIRI9726 & 19734 (FI



AETE

=
§

i

e

WA

S

14

KEFEM - HD%— RliziE

1 B W & E o % Eoe (kg/10a)

XD Y

& i =
i R

IR, Tk [ i L O N

T RN H—

I T=R VP, 1.0

SREIROL) O 7HF3,02F0k 2453 1y

Tt K—31, 8170, 7.z 40

Re Sy 2ay b, 4yme, L7{(4n), N2 % 7 11)(4n)

T AT 551, P36

SEY R YT NAR ey e b (g

¢ I A

La UVt ) zanzrs5v s urery

1.5
2.0
1.2
1.:0
VR=(4n), T £ R (4n) 3.0
0.5

a O-
B o(dn) 24 E SR, 5

®2 s & (kg/10a)

G 6
& A .

% & E 19724F « 19734

N P:0s Kz0 N P:0s Kz0

{ARMLEE 45 120 7.5 20,0 9.0 180

TARME 2.2 120 7.5 4.0 9.0 18.0

M2, 34F) LOWTHET B, %4, 1973417 Pe:
ﬁf%%@k*ﬁﬁﬁﬁfp\?t;éﬁgggm EOEEF TR
THL, ZORD CRRRT LIEEIL % o e,

£3 X W 9 B g

SEXID & L5 M) ONIMY AH £%3 125 L~
A, EHH SIRIL 2 3 K0 sk 450 5
7T-TRIOIL, ZRASRTOREL, 1000

HERRER TR 9, w4 L A TR L, 1
oD EE AL LD EHVA,

HESH(CP) EROGITE, LS dEofty
i vitro BrH)gAL (IVDMD) 12, TiLLEY and TERRY
&muEMLrﬁbtoWbmmiﬁﬁraum@nh
oTHL A, BEZE12in viv oI AL B0 %1 Y
LT3t & miestpl o | THW, BHERB O in

NEX Y [A] 4 B iE 1 FE 2EHEE 3 EE 4 HFE 5 E
- A B A & A B A& A B

6 b 7 25 9 26
197245 Og 6 5 7 25 g 1
f];f 6 6 7 25 9 13
¢ 6
END) 208 9 9 2
Ti 6 11 7023 9 18
19734 Og 6 4 7 17 9 6
Tf 6 7 17 9
Re 6 20 8 & 9 18
Ti
Pe
19724 .
We > 29 6 26 7 21 8 31 10 5
La
5 [mlX b
Ti 5 31 7 97 ”
Pe 5
19734 4 7 24
6 25 10 3
We 5 31 724 8 27 i o
724

e
&
wl
Lo
—
—
[
[a%}

o

15

FEH AL EOIVDMD, CP &R

pivotEi b 2 IVDMD Dtk Fu, STE 4 #IEL
1o

s (DM) LRI IVDMD 5 S UCPEREH U T
Btz (DDM) RS LUCPIEEEBL 220
FH A SERT LR ERED 2HFIZL S5
B BTV, ETER, ZEEOREHOEEEL M
w7, 26, CPEROFHEMOME L, 1 A8
Lz ARMEE L TId, CPEREAKE(REN, &
SUBREROERFARLAOT, 4 AFEEEL v AH
BB TiT - 72, IVDMD X £33 80 £ F P
OEHE(C) B & UTFHAHE(cal/al - H) & DM

BA BT 2720 ICHMEST &7 7

5 ES

IVDMD, CP &&, DMUi&, DDMULf # k °C
PREOGEIIORER LI, 4 4BHE L < A
BHECHTZCPEREOGHGINOER RS IR
L7, IVDMD & & U'CP 5B OS2 - FEfE
2, BEAEFHEETH-ZHF, EEHO BRI
TRTHEETE o7, £/, DM, DDM&XUC
PREILLEEROMERZIED o E o7, 3
[EIA 9 L A5EDIVDMD 5L UCP&RAZG6IZ, 5

#4 IVDMD, CP &R, DMUlE, DDMUWES LUCPREDHEHSITOMER

19728 19734
SR ww ¢ R REREGE vw S ERERMER
£SMEH 16 * ** N.S. N.S. N.S. * LR * * * %  N.S.
EifER 3 * ok * ok * ¥ * * ¥ * % * ok * % * ok * K
Ti &fEf 5 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S,
3 b0 Og ~ 2 N.S. N.S5. N.S. N.S. N.S. N.S. N.8. N.S. N.S. N.S.
Tf ” 2 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S5. N.5. N.5:
Re ~» 4 N.S. N.S. N.5. N.S5. N.S. N.S. N.S. N.S. N.S. N. 5.
FERM 2 * % * * * % * % * * %k NS k% * * * *
LREE 11 N.S.  ** * * * % * % * * * * * *
AR 3 N.S. k=% * % * ¥ * ¥ * ok * * * % * * * %
Ti i@ 2 N.S. N.5. N.S. N.S. N.S. N.S. N.S. N.S. N.S5. N.S.
SEMYY b, 4 N.S. N.5. NS NS NS NS NS NS NS NS
La ¥ 2 N.S. N.S. N.S. N.S. N.s N.S. N.S. N.S. N.S. N.S.
HEMW 4 * ok * % * ok * ok * ok * ok * ok * ok * % * %

7 xP<0.05 *P<0.01, N.S. P>0.05

£5.  CPERIIHIAFEEMOSEHITOIER

XUEE Y 31 B 19724 19738
4 FFHLE 2 * ok * %
MY | e g o4 e
5 @AY { 4 FFHE 4 * % * ok

7 AR E 4 * ¥ * %

it * P<0.05 *xP<0.01

FAID L 2BEDENS #HTIZHRLA, DM, DD

MELIUFCPHEEESIIRL 20

1) 3[@EXI0 LZFERII2NT
3[EDAELYD &L A IVDMD 124 35 4 B E S

2 5 R, TidTE <, Og ARV EE T H - 72, THEL973
HIzE <, ReBIINREIIEVEIITH - 2o HEMD
IVDMD i3, whosfEd 1 FELPT0%L ETHY
2, IFJEIIHELTHEREILS, 2, 3FETIL1972
FLISTE TR AERThH- L, HEVEN L
EEZLN,
CPERIERcH 1 ~3HKELBL THVERT, 1
SR L THEELE o, FEMOCP S
Bix, 4 AFMUE LR s TIHE AR L 5725 4 A8
WEEILWThOREBETE 1 FREAH 2, 3FHRICHEL
THBIIEL, ReTIEHIZ 3 FENEh - 120
ZEEMODM, DDME L UCPIURIZASEN
Wb s M, DMINRIEOg L TIAFENTH -2, Tid

R R S S R Rl

S J753




16 KIFHM - Almz— . T lkH F

6 3 IATY B8 12 44 2 e T HIVDMD sEUCPasE

oy 19724
=

1 & 2 #E 3R Foy 1% 2%k
Ti 77 65 71 76 69 70 22t ¥
. |og 75 63 65 67" 74 62 62 66"
IVDMD (%) ! 1% 73 63 66 67° 76 70 63 70% P
R 76 67 71 72° il
c Beis . . 73“* GGB 663 68
Fiy 75 65 68 75 67 65
Ti 18.0 13.1 14.1 505 gy 13.6 13.0 B
Og 16.0 13.3 12.3 13.9° 14.6 11.7 11.9 12.8%
CPEHE (%) (Tt 18.0 13.3 11.5 14.3° 14.3 12.3 12.9 12.9°
THEEREY 17 5A% 4 0B 12.68 14.2A%% 1, B 12.4B
Re 20.58% 5y oAB 23.1% 9197 17.78%% 55 54 20.6%

E 1)a,p D g L fﬂiﬁ%‘.ii—;"iélﬁiﬁ {Duncan’s multiple range test) A4 3 = 2R,
2} A, B, CRyrsii- 1z ﬁf’i&?&ﬁ—%’%ﬁiﬁ (Duncan’s multiple range test) Ak 3z o fada e IR
3) =% P<0.05, *x P <0.01

#*7 S [EIXI Y B, - BT 5 STy

FDIVDMD B LUcC P&H
. 1972¢ 1973¢
£ ki 1_1‘_\—1_‘—___

VR 285 3w 1BE sEw o op

87 77 72 75 77 77

1HE 28 3gn 1EE sgu 7oy
Ti

84 79 75 77 8l 792 %
Pe 87 84 70 73 78 78 81 78 73 67 79 75b
IVDMD (%) We 81 77 77 76 78 78 82 76 78 71 79 77ab
La 82 78 78 77 80 79 82 77 7 74 81 783b
Pty BA¥K B e e 798 B2A%* 788 g b g0A
Ti 0.2 186 156 17.8 205 pg.5be 6 197 175 186 16.4 17 gh*x
Pe 1.0 201 144 159 17.1  16.9b

176 214 176 203 16.6  15.gb
17.68% 20 64 17 4B 19.74 16.5B

4.9 290 a7 &.1 213 g8.1n

BA 22 350 4 g 25.42
242795 14 g aC 24.8% g7 1B

19.14% 19 48 15 0B 16.58 1. ga
c SLO 331 oz g9 30.3 9.9

La BT m9 w24 9.3 2312
vARER Y 26.48% 31 54 9y gD 27.8C 2938

CP&R(%) ;{mﬁm}

E.01) Duncan’s multiple range test) BhEz e BRT,

a, b, ¢ "’%i:‘?fdﬂilfiﬁ%ﬁﬁﬁﬁﬂ% (
= Duncan’s multiple range test) Wk HT L ERT,

2) A, B, CBusmiiizg L A (
3) *P<0.05, ** P <0.01

ctU‘RcwDMJJKEfJ:, lQ?SfEI:]Q?ZEECt DT L pgg-
Re{EFpag et DDMuR i D My o 4% B
SERTFSIC, 0g ¢ Ty PHED BRI o £
e Ti&lQ?ZfﬁﬂRciiDMﬂkﬁ-ﬁs“/y&ﬁ

ESE Rt 1973514 D Mg of FLA~

BT p o

Relz19734: IEHAFEC & - TR A % Ko L, D

_ "2 72 8%, IVD MﬂﬁwwmiuiﬁtTﬁ%%ﬁﬂttaﬁﬂwﬁ
MDﬁ>g;un&bDDMuxﬁtiz<gafcc 14 B g&sgﬁvm-ﬁﬁa&,wva—fm BIL6%, Tt 2
DCPYEIL, 1972&5:;;EE%’T{:%‘%&%M?&&J6

A2 dp s e g

T by 1T % e 3 BB T x Aot
7o ReomCp

2) 5[y LAz S0
SEIDAE Y 54 7z IVDMDz, BEMEL 75

» 197341214 T; D ) 1) >
Mﬁﬁmmimm@mﬁﬁxn

o
HEIz%

17
R EOIVDMD, CP &

8 DM, DDM&ELUCPYLE (kg/10a)

19724 19734
R o DM DDM CcP DM DDM CPO**
ab k% Gagab **¥ 134 b** 724 b¥* 525 ab¥* 98 ¢
2 8823 6783 141b 1054 7052 136:b
ng 332 a 6562 138b 9192 6423 120 "
B y 765 b 549b 1642 5550 3890 1?4
Rcf’J 905 628 144 813 565 115
:F" 734 b¥* 570 b* 136 b** 574ab* 455ab* ;03:**
b 800ab 621 a 1340 527b 400: lzib
" 788ab 6142 229 481 373 o
5 [E]0] 1 We ° i i o - 128.
?ﬂj :‘119 637 191 574 447 1

< Alh— RlZe i ] ZEER o
) b X J124 =+ i il (Du can s mu]tlple range test ) bl
bES 1 a, , o EE & ﬁ B Hf = 5 ’é’ ;

2) *P <0.05 **P<0.01

WBLLLE&h ot £, WTNOBEL0%LET

H o0z 1973FOIVDMDTIE, Pe A Ti b D HEIZ I A

ko BEMOIVDMD 122 # & 6 HEZIHO 5
h, 3, AFENEDS-/,
CPERTI, v ARMEMNEEALOEETI5%
BETH 7o %7, 4 FEHLEIRIS%LL LTS - 1,
cpgﬂgvxﬂﬁaﬁ4$ﬂﬁﬁinﬁ§ﬁ%??
Foo A FRHRE & v A BHLE & BEN I AR EAT
S, A ARMIE Tl 2 BEHHC 3 FEIME,

%9 EHMEFTOFHRRE & CFH 0 4R

ARME T 2 HEAEC 3, A BEHECHERAR

m;;%;)DM, DDM&H LG CPULEIL, wih
LaA*ZW OB T - 7o DMPIE G T O
19731219728 L DK F L, PelWe O{E FAA = #
272 DDMULE L 3 [mld v &[4k DM LR I- K % ¢
FEERT, DMIEOFEFEFLE TH- 7, CPIL
BIICP ERO GV v AR, 4 frﬂﬂﬁcﬁ; N
Hoafe Ti L PeCPUEIE 2 A4 & & IFIFETRRE

19724

19734

MELD[E . HFE EMR

1&E 2%F 3%&H 4FE s5&= 1 &HE 2% 3&FYE 4% 5k
T 5
6.7  19.0
T 120 148 17.8 9;'9 B
" e 455 338 a5 453 e
T 120 148 186 10.1 B
Oe 5 396 449
. <l 105 16.3  19.7
SRy T 121 149 18.6 = o
B S 460 331 396 1? P
184  17.1 - ;
Reo oY 465 389 332
S 442 343 325
9.5 13.2  18.0 21.8 144
T 454 451 423 384 272
1
14.3
; 11.8 143  18.2 19.6 14.3 105 140 17.6 218 o
P o 8 414 00 409 283 49 459 414 395
X 9.5 13.2  17.6 21.8 14.4
o We ¢ 454 451 414 395 272
[+
; 9.5 132 17.6  21.8  14.4
; 454 451 414 395 272
La S

E T UPSRET) , S FHHE (cal/ed - )

= = Y T i
S TR A SRR N M UL R W I A B i
RS T _

AL VN

B




T

e

R

AR

e ."‘“:Lﬂ"?:\:\'!‘!‘.‘\'w\:ﬁﬁ{?.?

18

ThH-r-,
S)H®MD&$§MM¢@$ﬁﬁﬁ%;U$
YIH 5 & DR
%%EWEﬁLtﬁ%m;WSﬁﬁéﬁﬁwﬁ&
E&;UQJO%&M&?%&,3@MUFM1$E
ﬂ§23§§ﬁ§a§w5ﬁwnﬁdhz$$ﬁﬁ
BAﬁﬁﬁiﬁﬁﬁﬁM&é&:mﬁpgﬁﬁgﬁ
HHIZ5 14 T IVDMD DEFEEE % st + D&, B,
XUBL ) 3] ¥ 0= Rl 7 <, E!:&tﬁLt#ﬁEmIVDMDﬂ
FEEL ORIz TR Y Evm sz 5 iz,
% 2T, IVDMD & %ﬁﬁéﬁﬁaﬁ#l@?fﬁﬁ?ﬁ%‘; (SR |
Hati (% 9) o ®$ﬁf¥ﬁﬁﬁf§e’é:ﬁ&>m EhThotges
%ﬁé%wtﬁutdanDt$ﬁﬁﬁamm&u
R, AELY [E#0zp8zE s ¢ ETETEC, BIRTr
=—Qﬁ(n=M,P<Qm)T%otoH®MD&
PEIH g1 DERYIE, 3@ h TRETETHE ¢ ;
STXID Tl ¢ 26 Tr =0.14 (n =64, N.S.)
THor,

&10  1VDMD & TR S & UFEH 448 & o

FES {7 44
FH5E FHH R

SEn EEaTT 2T

3EXN 5 XD 5y
19724 —0.59 * —p 75« 0.75%% (49
19734 —0.85%F —p go*x 0.67 * —. o5
2aE —0.73%F _ 7gx 0.68%% (17

e

smgia s

£ fk =0 538 0.14

E A P<0.05, #x P=2o.01

# 7

£

ﬁﬁﬂméﬁﬁttﬁﬁsﬁmnmannﬁpg
iéﬁﬁfé&,{%ﬂ%%u%wv@ufﬂtl%
ﬁuz‘SﬁﬁuiﬁLTﬁ%EE#ﬁtchmi
IWMDH1§$WLS§$$UE#qﬁﬁ Cﬁ
@§ﬁ1$§ﬂ2,3§§$0ﬁ#atoLﬂ%,m
@I%ﬁwCPﬁEdfiﬂﬁE@l§§£0%%6
#K%u@?,ﬂ@MD&CP@i%%%Lt%%M
31 HEH 2 3 & ) TERT I3 tEZS5h 3,
:hem%%#5.4%ﬂ,vfﬂﬁﬁéﬁbf,$
%ﬁax&%%mmﬁwlﬁﬁﬁﬁ£KWEiacg
ﬁé%ﬁ%é&ﬂhhtoﬁﬁ,lﬁamanD
CPSEW.WﬁwﬁﬁmEHDN% ﬂ%m1$ﬂ
F—(DE) 19’:;&%;:#5:‘&/}*%%L VDT, |-

ERCE by R AR

FL T, WRFEEERA L AR L XIE R BIEME L
CEET 24T 55 2 o
PRI & 485 | THI1 A CHER 5 EE{RIRS

1M, Ko HEAT0% L o IVDMD, 159 |-

@CPéﬁﬁﬁot:&u,:mﬁ&m%%ﬁ§%o
%ﬁ@%iﬁéﬁt?ﬁ%ﬂ%?éé:&éﬁ%L?
BELDLE bR,
7Xﬂ%§@€Pﬁ§ﬁ$§%%éﬁtT,4%ﬂ
%E&U%<%$Lt:&#5,:hémﬁﬁéﬁ$
ﬂ%ﬁt&%?%:&ﬁﬁﬂf,%ﬁmmcpﬁﬁé
%mézkﬁvséaﬁﬁLto
Pelsto 4 #\%##QEWCPé.‘EiiEiE,XUEB( D al gz
W%&<,wm&uwm¢cm@trﬁFLtD§%
mﬁ&@%?u,MMO%WEQQEtéa,Eiﬁ
m;ﬁuﬁimﬁéﬁ&ﬁ%wéhTuécit,ﬁ
%@i@%@mutﬂﬁ”v,ﬂﬁxmmiugim
f%ﬁ%ﬁﬁ?&<,#0,?>%:7A4#y(N
Hfdmﬁ%bﬁ%u&waéo:h6®:¢¢m
ﬂ%ﬁmﬂﬁ@?éu#wgimﬁﬁﬁﬁﬁﬁtmt
%ﬁéﬂ,%mﬂﬁNTwé,Em®§ﬁ$EﬂCP
%E@f&F@;ﬁEﬂ& LTV TLZ e Eronr,
DDMHiEk$<%§LtDMW§mmmE@<
&,mmﬁummﬁxnﬁ?Ltu&<m,5@mn
@ﬁTﬂkﬁﬁﬂﬁﬁﬁiﬂﬁwﬁﬁnTm,Zﬂﬁ
@ﬁﬁﬂﬁ?m+%u%ten§wcLﬁt,ﬁFm
E@tLT,%ﬁm%k&%M@§ﬁ$£@ﬁiﬁi
@MUﬁ%ﬁK%iéE@%%g“ﬁiéé®&%§
LAy
1973%F (2 Re 4 CHURL 72< 2 205, Re DT
ﬁﬁ&m3~4$?@5:aé%iﬁm,§%mﬁ%
&éiécL#L,ﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁéﬂf#v
ﬁDJ&rNVZJVFJWWQQEEﬁ¢Q<,&
Sz, FﬂﬂyﬁnJa:ouvrm,#Ttélﬂ H3 517
ﬁ%ﬁLTwétﬁU,%®£ﬁ$Uﬁﬁﬁﬂ&5&
Bbh,
3@%0&5@w0?uﬁﬁ@§ﬁﬁﬁaﬁ,DM
Mﬁus@wn;nﬁaﬁwbﬁgﬁotﬂnmmn
b;ﬁCPéﬁm%mSEMUu,DDMg¢§CP
M%ﬂs@wnm%haxnbzuﬁﬂéﬁttu
anDeiﬁM%¢@¥ﬁﬁﬁémﬁmm%%%
PREOEr L I, ALLINsON ) DEmwuM 55
%”,ﬁmm5wﬁﬁk~ﬁb,%%%ﬁ$u$ﬁm
%*@?Hﬁﬁﬁ%H&ﬁTTéz&ﬁﬁﬁﬁitc
IWMD&E?ME¢@$%EﬁE&®m@%%ﬁ

FHEHAE EOIVDMD, CP &

BEXID & SENID TIRRE > B TH -2 H, =
OEEIZDOVTETTH 3,06, AR ER A &0 i
IZHFEORHELE DR T 5 0 b, ME O (LR,
IR, HREERES 5 ORI S BEE EL 3,

51 M x @

1) PIERZSG - SBEES 4 —F v — Koo A hiEDER
FERRR UMI AR I 3 B, LRt s .,
112, 175—182(1975)

2) ALDRICH,D.T.A. and J.W DENT: The relationships
between yield and digestibility in the primary growth
of nine grass varieties. J. nam. Inst Agric. Bot.,
11, 104—113(1967)

3) ALLINSON,D. W : Influence of photoperiod and them-
operiod on the IVDMD and cell wall components of
tall fescue. Crop. Sci., 11, 456 —458(1971)

4) DEINUM, B.,A. J.H. VAN Es and P.J. VAN SOEST:
Climate, nitrogen and grass, . The influence of
light intensity , temperature and nitrogen on vivo
digestibility of grass and the prediction of these
effects from some chemical procedures. Neth. J.
Agric. Sci., 16, 217—223(1968)

5) GREEN, J.0.,A. J.CORRALLand R. A. TERRY:Grass
species and varieties. Relationships hetween stage
of growth, yield and forage quality. Tech. Rep. 8
Grassld. Res. Inst. Hurley : Grassld. Res. Inst.,
81 (1971)

8) MR AR NILER - RO RIE . (2 1)
4 ARMCE, e, 37(7) . 1 —14 (1970)

) ACHEE ST R AR S AR ER S T B AR LR | RBFIAT 1 11
IEHABRRAE . (1972)

8) BB FE—HEM SR 2 FLRU3IE
MAr—Fr—FrIzrd—Fp— F 75 X F R
PELEE O FRHEIEIZ > v T . HE. 18, 252—259 (

18

1972)

9) CXUME B b & RIS OE AT IR £ 3
HENDCP CTDNOEBHLUVERER 5 EIF+
. HEFE. 21, 1564—158(1975)

10) WHHRA L x> 8 DEFBRIERE A in vitro 854074
EFEZEXIZT %, A, w— 2. 53—54(1975)

11) NIEHAUS M . H:Effect of N fertilizer on yield,
crude protein content, and in vilro dry-watter dis-
appearance in Phalaris arundmacea L. Agron.]J., 63,
793—794(1971)

12) Minson, D.T., C. E. HARRIS ,W. F. RAYMOND and
R.MILFORD : The digestilility and voluntary intake
of S22 and H. 1 ryegrass, S170 tall fescue, S48
timothy,S 215 meadow fescue and Germinal cocks-
foot. J. Br. Grassld Soec., 19, 298 —305(1964)

13) MowaT, D. N, R. 8. FUuLKERSON, W. E. ToSSELL
and J. E. WINCH : The  vitro dry matter digesti-
bility of several species and varieties and their
plant parts with advaneing stage of maturity. Proc,
gth. Int. Grassld. Conger., 801 —806 (1965)

14) #E B @8 A 1BEH TS T
—\ghaaE T o Ko, OFR. db@iEw. 97, 73
—80 (1970)

15) REEHATRRRRT | BRI BT (1960)

16) KEHWE  HEHED 1, 25 k03 8oty o
Jin vitre EHHEICR L MEARSEOHE. s
HEFRME ., 7, 55—62 (1976)

17) H%— « dleflk - AUREE B0 A 12 51 265
TEEHCBT 2%, $ 18 HFUREEL 12
WL FiEAIIRRE ., 3, 3138 (1972)

18) TILLEY, J. M. A. and R, A. TERRY : A two-stage
technique for the in vitro digestion of forage
crops. J. Br. Grassld Soc., 18, 104-111(1963)

19) JABBARFS - BASE B - B E - P AT AEUH
HEXUNBRERERCL THML A4 —F v— o
7 AFCEORELE - AES®. 44, 559—563(1973)



20 Bull. Shintoku Anim. Husb. Exp. Stn No. 8, 13~20 (1977)

In Vitro Dry Matter Digestibility and Crude
Protein Content of Temperate Grasses

and Legumes in Hokkaido

Masuhiro Oonara, Yasuichi TaNABE, Kazuo Dok *

Timothy (6 cultivars), orchardgrass (3 =

harvested 3 times a year, and timothy (3_ )
Ladino clover [

tall fescue (3_) and red clover (5_) were

, berennial ryegrass (5_), white clover (1 _)and
3_) were harvested 5 times a year in 1972 and 1973. IVDMD and CP content
of each herbages were measured, and DDM and CP yields were calculated.

The differences in IVDMD and CP content hetween cultivars within each species were not
significant  (except CP content in red clover, 1973 ) ; however,

the differences among species
were significant, as well

as the differences among cutting times were significant.

In 3 times cutt ing, IVDMD was a tendency to high in timothy, and low in orchardgrass. CP
content was the highest in red clover at all cutting times. IVDMD in the ].;t cutting in all species
was higher than in the 2nd and 3rd cutting. CP ¢

ontent in grasses was high in the Ist cutting,
while in red clover was high in the 3rd cutting.

In 5 times cutting, all species had over 75% [VDMD and 17%

cutting times in all species had over 70% IVDMD and 15%
was more than 25%

CP content, and almost all
CPcontent. CP content in legumes
and was significantly higher than in grasses.

y influenced by the amount of DM vield.

Orchardgrass and tall fescue in 3 times cutting and Ladino ¢
DDM yield. CP vield was high in Ladino clover. DM yie

lower than in grasses, however,

at almost all cuutting times,
DDM yield was considerabl

lover in 5 times cutting had a high
lds in red clover and white clover were
becauce of a high CP content their CP yields incresed.

According to the results, it is clear that the certain harvest of the lst growth which has a

high nutritive value and a high DM vyield in case of 3 times cutting a year is important
possible to graze a pasture for 70% IVDMD and 15%
as possible to increase the CP content of herbage by mi

, and it is
CP content through the season, as well
xing a legume and a grass.

R

* Hokkaido Prefectural Central Agricultural Experiment Station
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TaBLE | Physical characteristics of cubed hay and wafered hay used in

Experiment 1 and 2

) Particle size distribution *
Diet

Modulus of

- " Ee——— e B N
4.76 2.40 1.20 0.60 0.30 0.15  Pass Fineness Uniformity
Cubed, Expt 1 S 4.2 39.2 37.9 11.8 6.0 0.9 3.21 E:

Wafered, Expt 1 5.3 14.2 20.6
Cubed,  Expt 2 0.4 8.5 33.3

0:8:2

31.2 19:2 8.2 1.3 3.25 2:5:3
39.4 12.7 5.1 0.6 3.27 LI732

(mm)

*; Percentage of dry matter retained on sieves with these apertures
TasLe 2 Chemical composition of the hay diet used in Experiment 1
o,
Diet (%)

_
Mois. C.Prot. EE. N.F.E

Baled 16.2 15.0 4.2 42.6

Wafered 11.9 15.8 5.2 42 .4

(% of dry matter)

C.Fiber C.Ash CWc ADF ADL
29.2 9.0 64.1 40.1 5.8
27.1 9.7 61.3 37.9 6.5

Cubed 123 15.3 4.6 44.3 26.0 9.8 60.9 38.2 6L

TaBLE 3 Chemical composition and nutrient contents of the diets used in Experiment 2

Diet (%)

e — e
,
Mois. O. M. C.Prot. CWwcC ADF ADL DCP TDN
Concentrate B 89.9 14.1 e S - 10.5

Cubed hay 11.8 87.5 15.0

(%  of dry matter)

75.5

53.2 32.1 5.2 8.0 62.6

Baled hay 18.2 9.7 15.3 58.1 35.2 3.7 10.4 69.1

[EMERRgE R L 2 L v < ITH)

e L, THIZELZDUUAME FHIAE LA, FL
CITEITABRIAD 9 b 3 HRdERCERL oo 2L <
FEOBEIIRR L THAL 200 LAHKO T L 4
-y —FER AV B EROHBED R
LN, RSB TRETH- 1 BAILROHO RS =
NIZH T, BEOERBEISE4EDLEY Thol,
MaBR & &, PEGIROTHEEDZOMEIFTU.
KEY (D HEPIZ k- 72,

i F

B

B F2—ThE5NI7 27 s R EKRTE AR
(FhFhEEER, 22— TR0y 77K &
T 5) OB 100z H0DF L e BEHE (LIF
BELe (BT 2) OFEHESES RIZRL
L, TLo I THzRETHERT IITHIIRAE
NEHF, FE5EIE, ZhE50TEIECL 2RO
THHE R Lz F72, 56 FITITEWMENE 100g 149
DEL{HMLUTHELe (HET3), REKFDZ
Lo (WTELel#ETA) Z6UIIKT IRE
DEL2{H (LTEEZ Lo $HET3) OFYER
Lo 882 Lo {BRIBIURE L=<z THE
WHE, 7:77K, ¥2—-7EOJEIIAE ZET,
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TaBLE 4 Intake*of concentrate, cubed hay

and baled hay in Experiment 2

Feeding treatment

2 100: 0% 75:25  50:50
Concentrate 6.1 5.6 5:5
Cubed hay 13.0 5.3 6.2
Baled hay - 2.8 5.6

* kg dry watter

#% TDN from cubed hay : TDN from baled hay
FhEFNOMIZESZL (P<0.05) #BoH 611k, v
FHOBEBL NI LD A= {RE D, GHK
% - TEOF2IEDEE & o720 RABDZ L o
CiEl, Tabb, RAMMSECE L e HITEE
E, 727 7K, F2—7TEDIBIIKE L, GZEKXE
27 rEBEUF - TR EOMIIHEEE (P<0.05
) AL N, K IBMEEUEE L e BT
2L R, K57 Lo M, SRARMZL S UL
o BTV TED 5 AR E T H - 72 2, &
BREEOEIEECE b7 B Lo CERICS
HARAEMOEIGRERR, ¥ 77K, F2—7
ROETAES, BZLo HIZEDEE Lo HD
HEL IR EFAMTH -7,

TasLe 5 Results of chewing activity for time in Experiment |

i Fating
Working Time
time Spent
eating ruminating Working
(min/ 100g DM /12hr ) ——— (96)
o 3.5 37.4
Baled hay 50.3° 18.8b o
4 9.6 25.7 :
Wafered hay 34.3 : A o
g 5.6 19.8 .
Cubed hay 25.4 ;

Values in the same column bearing different superscript letters differ significantly (P<0.05).

TasLe 6 Results of chewing activity for number of chews in Experiment 1

Total Chews Chews Eating

chews during during. Total
eating ruminating chews

{100 chews /100g DM /12hr } ———~ (%)

Baled hay 33.4° 15.2° 18.2 45.5
Wafered hay 22 6" 5.3 17.3 23.5
Cubed hay 15.4° 3.5" 11.9 22.7

Values in the same column bearing different superscript letters differ significantly (P < 0.05)
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TaBLE 7 Results of rumination for boli and rate of chewing in Experiment 1
n
Number of Number of Average Chews R
boli rumination boli for per o
re.gurgitated period a period bolus hOf'
(bﬂll/]OOg DM/ 12hr) (Ne. /12hr) ( : o
chews /min)
Baled hay 35.3 8.7 23.9
Wafered hay 26.3 8.6 17-9 ) iy
Cubed hay 19.9 ; o o

8.1

14.0 60.0 60.2

BMENZWM 108 B DR > BlH, R4
%@@ﬁ,l&?i%%@@ﬁ%ﬁ,lﬁﬁ%@@ﬁ
%L¢<ﬁQBUEE%L%<®EEE%TﬁK%H
&oﬁmﬁmumggnwﬁﬁﬂﬁ;mlﬁ¢é%%
nwﬁﬂﬁ@ufﬂ@%%&,@l775,#i—7
E@@?k%&ﬁ?&ﬁtﬁ,&¢iﬁ®@ﬁ,lﬁ
ﬁ%@@%L%(ﬁ&BU&ﬁ%Lv<ﬁ§@ﬁ%E
HOELpx o,

HER2 .
§Mﬁ%1m%0m%%t¢<%@,ﬁﬁﬁﬁ&6
Uu&fﬁ%ﬁ&%s%u,ﬁﬂﬁwlmﬁnwﬁ%

TasLE 8 i
Results of chewing activity for time in Experiment

Lv<ﬂ,%bv<ﬁﬁewuﬁ%L¢<ﬁé%9£
EELEQ%%Lv<ﬁﬁB$U%%L$<ﬁﬁmf
NEH50%[X, 5%, 100 %X DE, Thbhb, M
ﬂ¢®$lﬁf®ﬂﬁﬁ¢m&8ﬁﬁks<,%%u
%E%m,&%mwo%ﬁam%ﬁawﬁnﬁgﬁ
# (P<0.05) DEDE NS, I DEENE R AR 2
L%<%ﬁé%¢ﬁﬁ%%b$U%Lv<ﬁﬁﬁuT
%,&?ﬁ%m%Lv<ﬁﬁ&%%ﬁfﬁﬁ%ﬁ;w
ﬁ%L%<ﬁEEUT§E%T£U,@2%®%ﬁ%
IZFﬁw%gtiwf‘hEﬁ%‘:*@&cz‘:(P<0.05)o

%%L@<%@E£%5R?ﬁﬁ%@ﬁﬁ@%%t

2
Working Time Time Eati
: a
time spent spent -
eating ruminating Working

——i__(min/kg DM/24}11-) —

TTmgE o
100 0 23.5°

8.1° a
75 1 25 54 gh T 15.4h 34.5
. : 23.5
50 : 30.7
50 45.9° 13.6"

32.3° 29.6
* TDN from cubed hay : TDN from baled hay

\ra]ues 1 1 1 L+ ¥
1n the same CO]UH’]TI bea g dlffer nt SUpETSCI'ipt let‘ter's dlﬂ‘el‘ Sigﬁifﬁﬂalltl

(P <0.05),
T . ;
ABLE 9 Results of chewing activity for number of chews in Experiment 2
Total
. a Chews Chews Eating
chews during during
eating ruminating Tetal
(100 chews / kg DM YT ) R —— C}(];éw;'s
100:0* 14.8° 5.0 9.8"
e ) J - 33.
25 22.7% 7.9 14.8° :
50 : 50 30.2" : L

9.4

20.8°
* TDN from cubed hay: TDN from baled hay o

Values in the s i i
€ same column bearing different superscript letters differ significantly

(P <0.05) .
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The Effects of Feeding Cubed Hay and Wafered
Hay on the Chewing Activity of Ruminants

Masahiro OKAMOTO and Hiroshi W ATANABE

- . E = d
Two experiments were conducted to investigate the effect of feeding cubed hay and vs.afzr(;
hay on the chewing activity of sheep and cattle. In the lst experiment, three forms of hay: cure‘ ,
wafered and baled were fed to three mature wethers in a 3x3 Latin square design to compare their
chewing activities during eating and ruminating. In the 2nd experiment, t}u.*ee lacta-tmg. cows fwire
assigned to a 3x3 Latin square design. Three rations containing the following combinations o aﬂ.y
; 5 ;
diets were fed; 100%cubed hay, 75% cubed hay and 25% baled hay, and 50% cubed hay and Of
; g5 3 o a2, sy
baled hay on a TDN basis. Concentrate was fed according to production with a 4% fat-correcte
milk to concentrate ratios of 4:1.
The results are summarized as follows: . . .
In the 1st experiment, the chewing activities, in terms of the time spent eating an rumlnah ng
N ) £ . . d a
and the numbers of boli regurgitated during rumination, of the sheep fed baled hay, wafere y
and cubed hay decreased in that order. The number of chews per bolus and chewing rate during
rumination were not affected. ' .
.. . .
In the 2nd experiment, the chewing activities of the cows decreased in accordance with the i
i in the roughage.
creasing amount of cubed hay in t . . ' .
These results indicate that cubed or baled hay feeding results in lesser amount of chewing whi
the behavior of rumination was not affected.
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The Behavior of Cattle in Escaping from Wire

Fence Enclosed Pastures

Hiroshi WATANABE, Toshio Takao and Yasuhiko I SERI

The escape behavior of 4 breeds of beef cattle {Aderdeen
Black and Japanese Shorthorn) was observed with
1) The percentage of beef cattle that escape from
grazing cattle and seemed different between bre

The ways and means of escape from a wire fen
W Ires.

Anguse, Polled Hereford, Japanese
& conventional wire fence.

the wires of a fence was about (,8%

of total
eds.

2) ce was almost always by passi
The pattern of escaping behavior of the cattle confined with a narrow fence can descri-
bed as follows: head between the wires and then
Then the animal

In cases where the tension of the wires

The animal tries to put its nose and
its neck and shou

and shoulders.

insert
pushes the wires hard by its neck

decreased , they pass through the

lder between the wires,

fence.
3) There is a possibility that grazing cattl
were different among the breeds.
em, Japnese Shorthorn 70

€ may attempt to jump over a f
The height for each breed was as fol]
~100cm, Aberdeen Anguse and  Polled He

ence. Jumping height

ows : Japanese Black 100
refords 60cm,
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The Factors Causing Variation of Wire Tension
with a View to Developing a More Efficient
System of Tensioning a Fence

Hiroshi W aTanaBE, Tetsuo T amaki, Toshio T akao,

Yasuhiko Iserr and Juniﬂﬁ Aovama

There is a need to control the free movement of wires in pasture fences so that cattle may
not escape from the pasture. The purpose of this investigation was to make astudy on the influence
of some important factors, especially the tension of pasture fence wire and the span of pasture
posts on the free movement of pasture fence wires. The results obtained were as follows:

1) With an increase in tension in pasture fence wire by 40kg {60kg, 100kg, 140kg), free movement
of pasture fence wire both in a horizontal and in a vertical direction decreased by approximately
20% (10~30%).

With an increase in the span of pasture posts by 4m (4m, 8m, 12m, 16m), free movement of pas-
ture fence wire increased approximately 27% (20~40%) in a horizontal direction and about 30%
(10~50%) in a vertical direction.

2

~—

3) Wire stays attached to pasture fence decreased free movement ina horizontal direction approxi-
mately 20% (8~25%) and about 56% (43~67%) in a vertical direction.

4) Length of pasture fence wire was varied according to atmospheric temperature, but no extreme
variations which were needed to control tension were recognized in summer.

5) The trial pasture fence (span 8m, tension 140kg) was examined for practicability, No occur-
rences, especially breakage of pasture fence wire and escape of beef cattle occurred in the trial-
period, so it is thought that the trial pasture fence is sufficient for practical use,
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A Miniature Transmitter for Tel’emeterl'ng
Electrophysiological Data and Its Application
to Determine Heart Rate and Chewing

Activity from Ruminants

Masahiro  OKAMOTO

DLEREEDT L A M) — 123 B0 BEMLEDE
ReEEWRI 2 ) ORRIEREN L, ZHIEA
HA =Ty AREEFERIIODWTREL B>/
W, OEEEER L £ OERITE VRO ™SS L B
FEGEEARLTIEL CHIEL, MET A LA
TEREh B EELIEND, T, TANEED
HEORBELRET V7T L OREITEY 255,

SR O BESFEEIZE S E 5 0ATh 97,

WIE, O BT B A L OEREFLLD
DFBELLT, V45 £54 7 LA ) — 4l
HEEL, BERAEha LI -7, FEELLK
TIREEMBRELAWEBE I VAT LAY AT
LEMEDL, FrLTEGORERNESIZLSTL
SFBORE D OCHBELTE L, MRITREL
FEEEIERIGEVTOHERE S S FOLE
BHEE® T L A b ) —IZI 5 B4 2 - 2 A%, it

G Qe 2 BESTEY ‘Acoil N Bcai_]
1 A7 fx 1
FLaopr L I !
o e £ I
e
0.0014F F Do 7
Qe @ 1. =
LD 1120 @
& ’ l) 001KF v
20uF 6 L. Fse
o bi@ 1 ] 0 2.5V
g4 l T 0.0014F
=l e
A coil : 0.5mm$ wire 5% turns 2 Hturns , Smmg bobb‘in
B coil : 0.5mm# wire 3% turns [ 1 Fturns , 5mm# bobbin
Fig. 1 Circuit diagram of the improved FM transmitter
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