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i BELBESHECH L, 200ke TH 75, 5 — 6B &
E Table 1. Least-squares means (LSM) for daily milk yield by
B breed, age of cow and week of measurement, _ ,
| ‘J Table 2. Lactation curve parameter estimates by breed.
f i Source of Variation (df) LSM + SE
3 I (kg) Parameter * Angus Hereford
j Mean 313 7.08 +0.12 a 7.785 7.148
(Breed ] (1) b 2.008 X 10~ 2 2.156 X 10~ 2
' g 173 7.40 £0.16 ¢ 2,051 x 103 2.235 % 1072
A f ok . :
[Age of cow ] (42 : * ) Parameters for the Wood’s model ; y=an®e™ "
2 47 5.09 + where y is daily milk yield, n is days in lactation and a, b
99 +0.28
3—4 84 6.94 +0.21 and ¢ are constants to be estimated from the data.
5—6 63 7.87 £0.25
; 7-8 98 7.97 +0. 19
i 9-10 21 6.63 =+ 0. 41
| [ Week of ) ) )
measurement] (62 Lo Table 3. Estimated 220-d milk yield by breed and
4 1 44 7.33 £0.29 age of cow.
2 44 8.07 +0.29
‘i 4 45 7.78 +0.29 Age of cow Angus Hereford Mean
i 8 45 7.09 +0.29
12 45 6.65 + 0,29 (kg
; g 45 6.17 +0.29 2 1,263 1,123 1,193
| 4 6.47 £0.29 G i 1,470 1,330 1, 400
i [ BeEet ] (301) 5— 6 1,674 1,534 1, 604
| s 1 PC0.00] 78 1,696 1, 556 1,626
r 9—10 1,402 1,262 1,332
| Mean 1,501 1, 361 1,431
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Fig 2. Change in least-squares means for
body weight of calf by age of cow
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Table 4. Least-squares means (LSM) for birth weight and 220-d
weight by breed, sex of calf and age of cow

Source of (df) LSM + SE
Variation n Birth weight 220-d weight
(kg)
" Mean 45 40.7+0.8 238.1+ 4.2
[Breed] 1) ok N.S.
Angus 25 38510 239.9+ 5.5
Hereford 20 42.9 1.1 236.4+ 59
[Sex of calf] 1) N.S. *
Male 21 41,8+ 1.1 246.5 & 5.7
Female 24 39.7+1.0 229.8 = 5.5
[Age of cow] (4) ok *
2 7 369+ 1.9 214.3+ 9.2
3— 4 12 39.3%£1.8 237.3+£ 7.1
5- 6 9 45. 7+ 1.6 252.2 + 8.6
F= 8 14 44.2+1.2 253.3+ 6.4
9 —10 3 3.6 2.6 233.5+14.0
[Error] (38)

N.E. . The source of variation had no significant effect.

* P<0.05 »x : P<0.01
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Fig 3. Change in least-squares means. for
daily gain of calf by sex of calf

K4 icF-4o DG o N REEEOHR 45
fEhoR Lice 2ROBFOF4OD GIIERIIE
mAER LD, 3 -4@BE0VT - 8 ROBFOF4H
OD GIRHHENICD B3 BIlER Lice 5 — 6%
ORFOFLEDD G4 140 Hic ©— 7 2 FH 2 0%
WLt 9 - 0EORYOF4OD G EMELIRZ @
LTS D EPhEinER L,

#%5ic 2208 D GCoS/N_FELELRE, 4

Daily gain (&kg/d)

50 20 40 60 80 100 120 140 160 180 200 220
Age of calf (days)

Fig 4. Change in least-squares means for
daily gain of calf by age of cow
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‘Table 5. Least-squares means (LSM) for 220-d DG
by breed, sex of calf and age of cow

.. (df) LSM + SE
Source of Variation - (kg/ D)
Mean 45 0.90 = 0.02
[Breed ] 1) N.S.
Angus 25 0.91 =0.02
Hereford 20 0.88 = 0.03
[Sex of calf] 1) T
Male 21 0.93 = 0.03
Female 24 0.86 + 0.02
[Age of cow] C 4) +
2 7 0.81 =0.04
3—.4 12 0.90 £+ 0.03
5— 6 9 0.94 +0.04
7—- 8 14 0.95 + 0.03
9 —10 3 0.89 + 0.06
[ Error ] (38)
N.S. : The source of variation had no significant
effect.

+: P<0.10
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Table 6. Correlation coefficients between daily milk yield
and daily gain at each weeks (rs) and those
between cumulative milk vield and daily gain
from birth to each weeks (r,).

Week of Correlation coefficient *
measurement Td Tt

1 0. 56 0. 47

2 0.51 0.57

4 0.68 0.69

8 0.58 0.78

12 0.70 0.80

16 0.42 0.80

20 0.59 0.80

*) All of the correlation coefficients were significant

(P<0.01).
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Relationship between milk yield of cows and
growth of calves in Aberdeen Angus and Hereford

Akira Fusikawa and Chiaki TAMURA
Summary

Milk [JIOdUCt].OU 1§ an 1mpo ant trait lI][erIlClng preweaning calf gT Dwth mn COW-CaH pIOdUCUOIl
© = ( )
¥
systems The purpose of this Stud was to estimate milk YIEId 01 Ab Ideen Angus Allg us and Hereford
p e wt e use cow-call pairs
cows, arl to examine the relationsh between mi 1e ar ca. ro
comprising 25 AIlgUS and 20 IIEIS[OI(] pairs which Calved fl"OiIl 1989 to 1992 (L] an, ’MaICh)_ Dall}f Hlllk
elds were easure S a we -8u k e-we I ect que a 2 4 8 2 6 and 20 weeks Ol age
y g g g tec y c s 3 ¥
ly mi S were ana e by the = ares proce re lllClUdlng the effects Uf breed, age
d least squ du
e dai 1k yleld V7
oL CO a LA o ment, imate eas guares means were I1 Y V
[' W ]'I:] eek of measure nt The est ted t-g ¢ fitted b thec A CquS mode
e g H C
o estimate 220 d milk Y]E}ldq by bIeed alld age of cow alf Welghts were fitted by UblC e uathIIIS
d1v1dually d.nd wWe Calculated adjusted calf wmghts and daﬂy gamn (D(J) at IO*d intervals aﬂd daﬂy
)
gain f om bH th to 220-d (220-d DG) Ihe calf grov»th traits were analyZEd b}‘ he 1edSL"SqUaI es pIOCQdUI €
( di e eff( >ts O breed, sex of ca e Ol COW All of the sou S variation fOI the daﬂy
and ag s A rces O
lu g ¥ ‘ ‘
Y 1 e A W dall)}' mllk 1 ld the Helefold
k elds were T can Th ngus Cows had the hlgher e than
mi e gnly sig ; ¥
. Y 5
W ’
COWS The 2 years old cows hﬂd the 10 est dally‘ k Y eld, and the 5 6 years and 8 year Old COWS
had the hlg]lebt dally II]llk yie (], The estimated 220"d mllk ylelds were 1, 501kg, ]., 35]kg and l, 431kg fOI
Ar H erelorda a overa mea ective I eed a cant effects on the DG The
Y. eb d no sig
gus, I, esp f
j = n tlle f the 51T cant EffeCtS after
a ow h t ignificar effects befOIe 120 d, al d sex of calf llad
ge of ¢ B.d hC‘ 51g
50-d on DC‘«’ The correlation Coef icients between the dally mllk ylelds and the DG and thOSe between
g .
nulative mllk Y G Q blrth 0 eac I 1g111[1cantly p()f:ltl\'e, The regression
e cu leldS and the D {I m i h week were s |
e non o he 220-d II]IH{ 1elds on the 220'{1 DG of the female Calf babls was GStllllated as fOlIOWS
ua Y
220-d milk yleld '2, 884 X 220*(1 DG ,035 (I' =0 80)

Key Words : Milk yield, Lactation curve, Daily gain
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SLEEREECHE O EEE R~ ANT, BEL Ly 2RO BRREERRL:.
AHOLEENEEEHALTIE (R, AR2) oltRBREEE L. HBR1EE

BEOAEHRG LI, HBR2RIESLENAT

Uy EBE LTz, RO EERA-F - FJ

5 2 Eik] BNEET, BEUNE oYL TS L, fAROSSBIINRC HEFED

e TDNEREE Lo, HiLRBRI®RLY
B3 AETHRKRORE KB LI,

0AETITY, FHHTREAPIAE L. &

B LI R ER 2 O ADIEICERIE M o1, R, B, RBm2 TThEN
AT 1HBLE6.5FTHD, v A7 EMHAT B LT LD LB EAE Sl KRBT
45002 TONEEIE 281, B2 T2hEfh25ke/BE X2 8ke/ BEM o7z, BURE

12, 27T~3Bkg/ A TH - 1o

JbrmEfERE OUF, BB s s
L, Mtz S RCBN S Vb T3>
miEEOEBEFEREIRES BN TH D, HSHDN
WO T A BMOKK b AIETH B, L
L, ZokHHEMEEOENI A SRFFICHRR &
NTB &L, FERIBEOEETH 5HIL
ARIE L BEHlL R onisy. F80fukiid
fAEHERE P EARBNICEARY 2EESRFTH S &
VwhhTVws 28 2o TARBTH, BEEx N
2 % O THEEEROREEIT, S CRRKROH]
EHIT- 10

MREsLUHER

JbHEE TS E R REEN TV A 4 RO
BEAT (F®E2HEEE T ZHLTIHEER

AER L1, ABBGEICET 5 4 BOFIEER
330, 5 ke Th » 1o BB, HESEHEDEA
Ba kLI Ui, | 88247 » 0 HHERE,
BEE2Unt (3mX8m) THOBEL LI, -7
S ATEHT 19926 6 Aicdslancd —F +— K7
21 BN E L THBOERAT 2 & Lz,
B REUIRE 1 oniIY) L TR S L, 199248 A
6 Hp b8 A5 TOI0HMAEERL & L, 8 H17
B8 HBATTOI0BMARE?2 & Lz, H81
HEHDDL, REE2 IEELEAT NI EBSL,
B58I3 NRC REERE ) SEH L # S TDN 2
f& Lz (B1) . HRAFROBRSHEEE LT
- SRAER 2GR LT, BERNIAT9 B30 &4
B4 BR0SMCERES Lice KBRUIA IV Ty
g (AAE2ETE, ) i AHEERE L, 7K

Table 1. Ingredients of diet in each experiment and TDN
requirement by NRC

Exp. 1 BExp. 2
keFM*’ /day
Hay 6.5 4.8
Oats ! 1.0
Total 6.5 5.8
....................................................................... ; g/da.y
TDN requirementm 2.8 2.8

1) :1st cutting orchardgrass chopped hay

23 : TDN requirement of horse
weight by NRC
3) FM : Fresh matter

for maintenace of 340kg body


052543
テキストボックス
固形塩 


R a8

12
BA BB BE. @
Ll LHEEATE BiC 451 R E x V37 OMIEE
Table 2. Chemical composition and S
energy content of diet in the study yﬁﬁ?ﬁﬂ:% (%) = - HEIW L Crz()g%(g}
DM oM HedeR(g) = - X 100
EE (! B NDF Energy ) 100 — 100 x ?EEQﬁEJ’JHCPGDCr 203%% (%) ﬁl:p Cr203 E%(%
% ——————— % of DM ERD Cr,0, 28 (%) B o
Hay ¥ 85.7 92.8 cal/gDM 57— ORER, W. R. HARVEY DM 7 07 7
Oats 89.] 97‘2 e - 4.2 4, 364 FEHDFORA SR (%) & (LSMLMW, MODEL1) 2RWTIT-7
. 3 6.8 9.3 6.9 X - =
: Hay +Qats ¥ 86.2 93.7 2.8 8.8 61.0 j - Sl RREIUEE
| 1) :1st cutting orchan - ' 427
B g5 L Cuiting orchardgrass chopped hay F R L B LT SEER L B OEEOHB 2 K3 IR L .
) I Diet used in th
!‘;\:‘ :J DM: Dry mattern ¢ i )
NV EE: Bther extonct  Op 1 o Talter Table 3. Body weight of experimental animal
; . rac P ! Crude protein
S NDF : Nutral detergent fiber
el . Date of the measurement
% ? Animals A ES ug 18 D X PYEE)
N | DG5S 75 2 F o 5 8oy YT T, 8. (AR 0 £k TiT - - = “ =
N 8 DIFHES I ICBAE IO B4 /-, SEIITI0E o, 1.5 CTofe Bibymag, i ke
NI W A KEBLU 7 A2 MATH—ICRE L, ~ N 358 352 349
N DIBHET AL TR, #%3 BEAML L, o R b A% ME e i
A ' Lco i L7z (BI1) o BEASKSE, 72~k o®(ts o no No. 2 326 333 338
E\*: No.3 337 333 324
N Nad 337 320 334
l_:',tj ....................................................................................................................
N Mean 339.5 337.0 336. 3
f,l SD 11.6 11.4 9.0
'!‘S/. Nol, 2 : Mare
M No.3, 4 : Gelding
E l' 13 : At the biginning of the Exp.1
E’ i 2) : At the biginning of the Exp.2
Er N 3) : At the end of the experiment
Ho
A
;;1 Eﬁﬁmﬁiﬂqj, e LTC*DE:@@P&Eié&gﬁ&i/J‘é ey X Table 4. Dry matter intake in each
1 FHERRETE - EEbNn b, RBRIRhOEREE experiment
% e L : WEEFA4ICK L, RER 1 IKE0 5 EdEREE, DMI
i e b o LT 5.6 ke/H8/H TH - Tzo % 1o3BR2 OEMHIEL, ra/d
& LION e = " graay
:j 5.0ke/FR/HTH 1o VTN EEIA U T Exp. 1 5.6
b : 5ER1ICBILTid, NRCHEERED SHH LIKE Exp. 2 0
Fig 1. GryO; pellets used in this study 340 kg DHEFHCE T B EMBEERE QT LT . ML Dy matier miake
& SRR | B4 DPEERE RS KR LI
& Batide 1 3:1 (& -
4 108 /@) L8 ymﬁii;};to Nl b, ICEAR, MR I L L1, EEOZH (D M) Table 5. Fecal output
FYORBESHICERSOREL  H#m (OM) , -7 ’
! - » T—FIHHY (E 7
| = (CP) & g )z (EE) , MZam Animals Exp. ! fxp. 2
i EORBERE L 262 Uiy 8- SOREBS sy o PAGHIE tt > TRobte, st AN i N Py
. ‘ B =7 ANtE Fy—VaovrEDic leses s v g s
%, B4z L TEEM TS, BEf et b i _ KO, HEFy — oL b ) kg /day kg /day
O—HERR L f-o SIRB5H | BIILA o # (NDF) 28I Lico 3 1oMBt » 78 (3 No 1 20.3 3.4 19.8 2.4
L7co K& LT L;ﬁﬁ e RBER, CA—3%) £MnT, s L0%ED No 2 24‘6 2.6 11.8 2.1
§ R THRE L1 xmgém?’ﬁﬁf%ﬁ5i?@ ANE -BGREME LIz, LU~ 5 LBy No. 3 .7 2. 155 2
' 2o 6 @ﬁ@%iﬁﬂ%n —@;16@@&&%3}17&% 7 AAmIS, D AR ) B it S Tl L No 4 2.0 29 142 21
e =g i AR OREAHE, i ' . ] = Zo 0. ; ; ’ :
: GIC, L) L, R mx s 9nt sy CABMELRILE, HARLR B o Y TRt T (Y]
1 b 5 7 = ] 53] 7 574 3
%1 BRSSO L1y GSITG IR LBl BE Lz, StoRamE, fE EM ! Fresh matter
H CBAES 0 SRS ORAVic L 0B i, DM : Dry matter

e
i R Y
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wEnEtRE—FLRELTER Licx vy B
LR H{LEA 8 iR Lo EE, CP, NDF O%H

aﬁ1®m§§u4ﬁ¥ﬁT%Jm&WE,aﬁzf
215.3ke/BH/BTHY, LNCHB 42 & 2heh
2.9ke, 2.2ked 75 otc, HERD DA hSEMHE B A
Dlatpotc. ROBHERIRAR], R¥2 t2he
N13.0, 14.6 $Th -7, FonnsspECK 2 (2858

EUSERPECEREL T, FRBOLEE L5
TEODTH o1, b D kSEics s L fgy 5 o
7ARERES LTRE L TO 32, Hoswasiio
~BETH ST EHE LTV, ThEH~EBE, &
B L7 FIES D E OB S RIIHESTE - 1o,

‘iﬁﬁf‘ifgﬁ\g 2o THWENDF ﬂﬁ’{t@@@ﬁi%ﬁ
Sk BT EEDNE,

Table 8. Nutrient digestibility estimated
of oats in the experiment2

ROERS LBy, SRE0HE
= ’ =] Lf:ﬁ@ { =R
FHhsgED PR BBE DI RE £ 6 107 L, ABoOERT Digestibility
Table 6. Daily water intake by experimental T - % —
Animals Exp. 1 Exp.2 DM 97.8 £ 11.9
. OM 98.4+ 8.4
o/ day E 10.6 = 8.6
No. 1 358+ 2.8 32.6+1.2 E 110.6 £ 8.
=L +
Mo 2 35.2+ 2.8 B8 B 5 CP 104.7 +10.4
s 8 +
No. 3 276+ 1.4 nar “ NDF 109.8 + 13.4
No. 4 38.3+ 0 DM ! Dry matter
=08 36.2+1.4 OM ! Organic matter

EE : Ether extract
CP : Crude protein
NDF : Nutral detargent fiber

Mean and standard deviation for three days

o, FIREEAEI L - ko Rig, 28~38kg/HTH -7z,

iﬁ“%x@i%«mmmxga&ﬁwTMEbﬁ¢
CEHYKBIZIZ~14€ /BTH Y, FEbOK LS
fﬁn~w&ﬂmgﬂﬁﬁéa&ﬂﬁtfméo%
DYNRIS LA IR & AEBIASTS <, HMIEREDS |
kelBINT B &, SokBiz2 ~4 £/B1804 3, At
BTOHBR2 L0HBR | OFHHARAE O E 548

ﬁ%ﬁbtoLmL%®§umé<,ﬁﬁ%mé€%
T 2720 FONNESBECK ) 2877 L7~ b vy 2|
mf,Kﬁﬁmk@%%%&ﬂ%ﬁ%ﬁkﬁ%ﬁ&?é
&%Nn/aémctacnewﬁ@§kN6t,¢ﬁ
ﬁ?&ﬁbtﬂﬁ%u%Z%%@Kﬁ%ﬁﬂbfhto

ﬁﬂﬁ%&l?w#—®%m$éﬁ7m%btgﬁ
%ﬁ%%dﬁﬁl,ﬁ&Z?%naan,S&S%

Table 7. AppaFent digestibility of nutrients and energy b
experimental animal in each experiment g

Exp.1 Exp. 2 Significance
%
DM 47.1 +5.2 56.5+ 3.1 *
OM 48.4 +5.3 5.0+ 2.5 *
EE 21.1+4.3 971.7+6.9 *okk
CP 47.8 = 3.5 56.9 + 3.0 *
NDF 45.3+7.1 2.6 -+4.5 NS
Energy 44.4 +£5.2 54,71+ 2.3 *

DM | Dry matter

EE ! Ether extract

NDF : Nutral detergent fiber
* 1 P<0.05

NS ! No significance

T%D,%@%ﬁS%RETﬁ%&HatcEEG%
m%m,ﬁ&1®211%mﬁLTaﬁ2Tm577%
&§L<%<HokoOM,CP$£UI$W¥—®

OM : Organic matter
CP ! Crude protein
*xx 1 P < 0. 001

ﬁk%?%ﬁﬁli@ﬁﬁzmﬁﬂ%<,%®%mm
ﬁn§5%mﬁﬁﬁ%&mﬁtﬂNDF%m$%aﬁ
1;@%@2@ﬁﬁ%<@5@ﬁ%ﬁbtﬂ,%@%

(LT 100 BEBAABREN T, THbbLT VS
pARET AT L LD EREOHRLE LS LT L
M phbintoe Hsom AER EORESYTE, 2
PR OB IC & 0 ERHEEE DR L 2% 5, BT

LREBEDERS RSN,

ARG B L OEHEb 2 v F -SRERI I,
$ - 2 ThOEREAFINCR L. RBR1OTD
NSRRI 2.5 ke TH Y, B2 TH 2 8keTH-T

Table 9. Digestible nutrient and digestible energy
content of diets in each experiment

DCP TDN DE
% of DM ——  cal/gDM
"Exp. 1 4.2 45.4 1,938
Exp. 2 5.0 56.3 2,418

Table 10. Digestible nutrient and digestible energy intake in each experiment

) Exp. 1 Exp. 2
Animals T cp TDN DE DCP TDN DE

ke /day kecal /keBW /day kg /day kcal /kgBW/day

No. 1 0.21 2.5 29.7 0.25 2.8 34.7

No. 2 0.24 2.7 35,3 0.26 29 37.5

No. 3 0.25 2.8 36. 2 0.23 2.9 37. 4

No.- 4 0.23 2.1 26.2 0.26 2.6 35:1
“Mean | 0.23 25 9 0.25 28 6.2

SD 0.02 0.3 4.1 0.01 0.1 1.3

NRC 7 SEH] L oA 340 kg D4R TDN ZEREI,
HL728keThHhHHEE] TR -7

DCPEEREIAR1, A2 TENEh0.23 kg/H,
0.25kg/ B & FNE NRCOERE (0.2 kg/H) &

e L TWhiee Foabn 2 ¥ —BRETRS L
HER], RER2 TEAEN3LY, 36.2keal / kgBW
JBTH-1ze NRCH GEM L@ OAHLL
¥ —EREIE, 36 1kcal/keBW/HTH 70
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Apparent digestibility of hay and oats
by Hokkaido native pony

Masahito Suaimoro, Yukinobu SaTo, Tutomu KAwasak!
Summary

Two Cr,0, digestion trials (experiment 1, experiment 2) were carried out to examine the uti-

lization of diets by Hokkaido native ponies, Four ponies (tow geldings and two mares) were fed a

hay diet in experiment 1 and a hay-oats diet in experiment 2, First-cutting chopped orchardgrass hay
was used for the experimental forage, These diets were fed at approximately maintenance levels, Ponies
were fed each diet for 7 days prior to fecal collections, Feces were collected for 3 days in each experi-
ment, Water intake measurement was also carried out simultanecusly, Water was supplied ad ibitum,

Apparent digestibility was higher In experiment 2 than in experiment 1. Dry matter digestibility in ex-
periment 1 and experiment 2 were 47, 1% and 56_ 5% respectively, Thus, digestibility for Hokkaido na-
tive ponies tended to be improved by supplementing cats to a forage diet, In this study, the digestible
energy intake of Hokkaido native ponies varied hetween 32 and 36kecal ~kgBW /day, Daily water intake

varied between 32 and 36kg ~day.

Keyword : Hokkaido native pony, Digestibility, Utilzation of diets
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[ Relationship Between Pregnancy and
' Blood Profiles in Recipients

Soichi Kacevama, Yusuke YamamoTo, Akira MINAMIHASHI

- e L

4
"; Satoru Morivasu and Sueharu ITo
5 A 50 B SREOER S, TIAEICEAK
5 3 B S2fhara , ZRRH#RICEE N
| FTEERTROVEOTH B, § R TIHEHIE MR S UTE
o BT & B MR T BRI SN, WT2H Bt S SRR TREL T AT
! HALOBIc S T T E TRIEREOE TN % NF 4 =T VA ASSEE, ~L 74— K268, Fi (T
1 > T %o NF 4= T UARXFNRE A V) 2 BRDETE3EHAD
| BAE—MICE DTV BB ARG, ERRE BEEAT G, 2 B, HEEE 1 B E
| Ik BIEAFRAEFRE Lz bDTH 5, L LY HAMTFEA~2 M, £AREAFER~1 @7
H SEBRERTEHNHINNCE S & AR E EEL 1. BOREHARIE 1988412 5 H199EI0R TH Y,
| BREEENSEEN T B YT 5 LONFEROETESHBINC K - TiT -
8 MRS oV T, ERRE L3 HEOBK 1
g‘ LFav.ATo s EEOMEEREL, EALEZ 10174 0 ERER i WE R RE I P 5 ETBI 35 L O P A S
¥ BaRkHE = DBIEAMRE L1 & Dz K DmRE BB H (Epsfz DF 0 & FRENEHE, §ubbBHE
35.6.7.9) sppam  #icW TSRl & ARE MRS E ORER (HE) , B8 (ETH) s XUBHEEN
L OBMRIE SV TRET LIz & DIFRM L 6750, DEIEEAE0 B & LT28H (RA) iKZhEh M
| % BB EMOEESY, T ETFEHAN T2 Wedb 5\ RE - BIREOITV, EHICMEESEL
| ek BWTE B T EATENE, HifE TOREED T, HIEE T —20°CIBHERA Lo, MIEHRHEGO
T AT RE L 15 B T, LDH, REEE, [, 8oL x5o—u, b
FCTARBTHE, MRS EEZEEEES 5L i, MEEE, TA71y, a—, B-BLUT -

BB OTR2WOBOEESL LTI L% yu7), NEFA GEEEEV® , f-Ho 7>,
Hi& LT, 2 WBHEAET - 2R ic>0 THEE 7oY. A5Fo YyOUEETH S QIERIBHEET
FiORIEH, HHE B XOREEET E B ICRMELT BERRRE L vy —IKKEL, 7oV AT 02D
vy, MEARAHE & SERGATEE & OB AT LicoTH W TR IR A R B2 T 5 R B PR SRR S I A

S ——

595, (B

. : BERLUEBE
Key words: bovine, blood profiles, pregnancy,
HETE~ 122 Bic 20 THRIIEITV, 2095

recipient
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| ASEREETER, BT-2R434aR, HFZHE318E T & - 7=
i ETHTREN132 BFco0 THRINA T, 2055

HB, ETHLORBo .
DB MEA TG, ® £3 RO (BEEFOREE%E0 & LT218E) i 324 migksE

i ARG, HFEMITE, RESHTTH TRIGE JOMF RIS 1R 2heh |
: ! =L & = = > : — 3
! RBTH@NMEﬁKom(QM%gw %@?;? R2BLURI IR L, BHEIC0 CIH S - 7 B g & * % M e W S2HA
| , ~ IZ 4
| SRR, BTSMI6T, WTRH6ETH OBA EWOLE, bRORNTEE, NFBMELUFS Bl 106 34 36 36
{ : 27 B0 3 BHCESI L1 81 o CHBUMF 47 - £~ GOT KU 5.8+ 14.9 69.4% 13.5 61.8+ 144 664+ 16.0
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Influence of roughage to soybean ratios on apparent
digestibility and TDN value of soybean in sheep

Satoshi Hara, Hirotaka Kasuvya, Tkuo Osaka,

and Noriyoshi OGura

Indigestiblity of feeds accounts for the largest single loss in nutrient
utilization by ruminant animals, and therefore, information on indigestibil-
ity or digestibility is essential to formulate rations of growing or producing
animals, In determining digestibility of feedstuff, it is accepted that direct
digestion trail with the certain feedstuff is the most reasonable way, On the
other hand, concentrates is not desirable to be fed alone to ruminants, Con-
sequently, concentrate feed to be determined digestibility has to be fed with
roughage known digestibility, Then, Assuming the digestibility of roughage
is not affected by addition of the concentrate, the digestibility of concentrate
are calculated by difference, This assumption, however, is careful atten-
tions to the condition of digestion trial because some associative effects have
been observed?®

OcAawa et 2l.® observed considerable depression in digestibility of
forage when the diet contained barley more than 60%, and concluded that
the optimum proportion of concentrate in a diet for digestion trial was about
50% to obtain digestibility of the concentrate, However, in the case of con-
centrates containing high fat such as soybean, it is presumed that fat affects
digestibility, especially in fiber fraction®

The present study was conducted to examine the influence of forage to
soybean ratios on apparent digestibility and TDN value of soybean in sheep,

and to determine the desirable soybean ratio in digestion trial.

fed mixed diets with three proportions of soy-

MATERIALS AND METHODS ‘ , : _
bean in the total diet, The highest proportion of

25

Four wethers weighing on average of 53kg were
used. Chopped first cut timothy hay, which was
previously determined tha apparent digestibility
with four wethers, was used as the roughage
source, Soybean was steam - flaked and drum -

roasted at 120°C exit temperature, Wethers were

Key words : soybean, digestibility, feed evalua-

tion, sheep.

soybean in the diet dry matter was set at 40 per-
cent, and the other two were two-thirds and one
“third of the proportion, Consequently, the actu-
al ratios of hay to soybean were 58 : 42, 72 : 28,
and 86 : 14 on a dry matter basis. The chemical
composition of these ingredients and the calcu-
lated chemical composition of the mixed diets
are shown in Table 1, and the apparent digestibil-

ity of the hay are shown in Table 2,
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able 1. Chemical composition of timothy hay, soybean and mixed diet
S

Foods
-

Ratio of
hay to soybean

timothy hay soybean

—_—
86:14 72:28 58:42
Dry matter, % 87.3 91.8 87.9 88.5 .
: : 89.1

Analysis of DM

Crude Protein, % 7.2
Ether extract, % il
N - free extract, % 49.9
Crude fiber, % 35.7

43.1 12,2 Y 22.0
18.4 4.4 6.6 8.8
26.1 46.6 43.4 40.3
6.9 31.7 27.7 23.8

Crude ash, %
: 8.1 5.5 5.2
: : 5.2 5.3

Table2. Apparent digestibility of timothy hay

Digestibility, %

Dry matter, %
Organic matter, %
Crude protein, %
Ether extract, %

N -free extract, %
Crude fiber, %

65.3
66.8
51.4
53.7
65.9

—mE  ms

The wethers were kept in metabolism cages
individually, and were fed twice a day at 1, 7%
of animal’s live body weight on a dry basis, Fresh
water and mineral salt block were available at
all time, Feces was collected by total collection
for six days following a preliminary period of
eight days, Feed and fecal samples were dried
at 60°C in a forced air oven for 48 hours and then
ground in a willy mill through a 1 - mm screen
The ground samples were analyzed for chemica.I
composition by methods of A OGP,

Assuming the apparent digestibilities of hay
does not change by the proportion of soybean in
the diets, apparent digestibility of soybean was
calculated using following equation -

Apparent digestibility=1-[1- - (1-Dh)x (1-Rs)] /Rs

where D is the apparent digestibility of total dj-
et, Dh is the apparent digestibility of hay, and
Rs is the ratio of soybean in total dry matter

The data were subjected to analysis of v;n"iv
ance, and differences among means were tested
by SHEFFE’s method?® |

RESULTS AND DISCUssION

With increasing the proportion of soybean in
.the diet, protein concentration in the total diets
increased from 12, 2% to 22.0%, and crude fiber
concentration decreased from 31, 7% to 23. 8%,
Fat concentration were 4.4, 6.6, and 8, 8% for 86

114, T2 : 28, and 58 : 42 diet respectively (Table
2).
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Table 3. Apparent digestibility of the total diets at the three ratios of hay to soybean

Ratio of hay to soybean

86:14 72:28 58.41
Dry matter, % 66.3£3.9 68.7+0.6 66.8+3.6
Organic matter, % 67.5+3.5 69.9+0.6 68.2+3.7
Crude protein, % 65.0+3.2¢ 75.1£2.9° 79.3+1.5%
Ether extract, % 15.7£2.3% 80.7+1.9¢% 853.5+1.7°
N - free extract, % 64.4+4.0 66.30.8 61.6+3.6
Crude fiber, % 72.7x3.4 70.0+1.2 62.7+7.4

Values followed by different letters are significantly different (P<0.05)

Data on apparent digestibility of the total
diets are shown in Table3 The apparent di-
gestibilities of dry matter, organic matter and
N - free - extract were similar among the treat-
ments, The digestibilities of crude protein and
ether extract linearly increased as the propor-

tion of soybean increased (P <0, 05). These

increases were apparently due to the increase of
the components in the diet with an increase of
soybean content and the comparative decrease
of endogenous losses. There was a trend to
decrease the apparent digestibility of crude fiber

as the proportion of soybean increased (P<0,10),

Table 4. Apparent digestibility and TDN value of soybean at the three ratios of hay

to soybean

Ratio of hay to soybean

86:14 72:28 58:41
Dry matter, % 82.7+10.4 77.6+ 3.3 69.0x 8.7
Organic matter, % 82.0+ 8.7 78.2+ 2.1 70.1+ 8.9
Crude protein, % {2k il I | 85.4+ 2.1 86.0t 8.9
Ether extract, % 93.0+ 2.5 88.8+ 2.4 90.7+ 2.0
N - free extract, % 66.1+14.8 67.9+ 4.8 49,4+ 1.3
Crude fiber, % 100.9+63.9° 38.41+17 5% -7.9£62.0°
TDN value, % 98.1+ 8.7 94.0+ 2.2 89.0t 6.0
DCP value, % 35.4x 0.5 36.8+% 1.8 37.1£ 0.3

Values followed by different letters are significantly different (P<0.05)

Apparent digestibility, TDN, and DCP value
of soybean are calculated from difference, and
are shown in Table 4 No difference and trend
were observed in the apparent digestibility of
crude protein among treatments, and this re-
sulted in similar DCP values, There was also

no difference in ether extract among the treat-

ments,
The apparent digestibilities of dry matter and

organic matter of soybean were not significantly
affected by the proportion of soybean, however,
there was a trend to decrease as the proportion of
soybean increased. The apparent digestibility
of dry matter for 58 : 42 diet was 13, 7% units
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lower than that for 86 : 14 diet. Kararazoset al
. % observed that apparent digestibility of dry
matter and organic matter decreased signifi-
cantly with increasing the proportion of whole
cotton seed in the diet. The depression of above
mentioned nutrients in the present study was in
accord with the findings of KARALAZOS etal
Therefore, the apparent digestility of these nu-
trients may be considered to depress with in-
"creasing the proportion of soybean in the diet,
The apparent digestibility of N - free extracl were
similar for 86: 14 or 72 : 28 diet, but were
numerically higher than for 58 - 49 diet,

The apparent digestibility of crude fiber was
decreased greatly as the proportion of soybean
in the diet increased, and was more variable
than those of other nutrients, There was signifi-
cant difference between 86 : 4 and 58 : 42 diet

(P<0.05). This result is in agreement with
the findings of KaraLAzOS et al®  As well as
dry matter digestibility, the TDN value tended
to decrease with increasing the proportion of
soybean in the diet,

PaLmquiaT®, quoted by DEVEVENDA and
LEWISY | pointed out the possible causes of
depressed fiher digestion in the review - (1) phys-
ical coating of the fiber by fat ; (2) modified rumen
microbial population due to toxic effects of fat ;
(3) inhibition of microbial activity from surface
- active effects of fatty acids on cell membranes
i (4) reduced cation availability from formation
of insoluble complexes with long - chain fatty
acid, Since the concentration of crude protein
and crude fiber in the diet were within the ranges
which keep normal ruminal fermentation® | the
depression in the digestibility of dry matter, or-
ganic matter and N - free extract as well as fiber
observed in our study seems to he explained by
some of these causes,

The TDN value of soybean obtained in this
study tended to decrease considerably with in-

creasing the proportion of soybean in the diet
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(98.1, 94.0, and 89, 0% for 86 14, 72 : 28, and 5
8 : 42 diet, respectively). The chemical compo-
sition of soybean in our study are similar to those
in Standard Table of Feed Composition in Japan?’
and in the NRC Table? However, TDN value of
soybean in Standard Table of Feed Composition
in Japan® was higher than the highest value in
our study (106, 3% versus 98.1%), whereas, the
value adopted by NRC¥ was similar with the
value at the ration of 72 : 28 in our study (94, 0
% versus 94, 0%).  Our result suggested that the
differense of TDN value between NRC?® and
Standard Table of Feed Composition in Japan!?
may partly due to the difference of condition of
digestion trail, such as ratio of forage to SOy -
bean,

In conelusion, with increasing the proportion
of soybean in the diet, the apparent digestibility
of some components (dry matter, organic mat-
ter, and N - free extract), and TDN value, an
useful index for food evaluation, decreased con-
siderably. This indicates that the digestion trail
for evaluation of the nutritive value of soybean
has to be conducted in a suitable ratio of forage
to soybean, In this study, the least standard de-
viation of apparent digestiblities of dry matter,
organic matter, and fiber, and TDN value was

observed when 72 - 28 diet was fed.
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Nucleotide Sequence of Gene 5 Encoding the Inner Capsid Protein

(VP6) of Bovine Group C Rotavirus : Comparison With

Corresponding Genes of Group C, A, and B Rotaviruses

Baoming Jianc?, Hiroshi Tsunemitsu, Jon R, GenTscu?, Roger I. GLassy,
Kim Y, Green® Yuan Qian® and Linda J, Sair®

VIROLOGY Vol 190 542547 (1992)

To further study the molecular characteristics
of group (gp) C rotaviruses, we produced,
cloned, and sequenced c¢DAN to gene § of the
Shintoku strain of bovine gp C rotavirus, The
resulting clone was specific for gene 5 and was
genetically related to the human and porcine gp
C rotaviruses, as demonstrated by Northern blot
hybridization analysis, The Shintoku gene 5 is
1352 nucleotides in length and has one open read-
ing frame encoding a polypeptide of 395 amino
acids with a predicted molecular mass of 44 5
kDa., Comparative sequence analysis indicated
that :
88. 4 to 90, 6% homology with the VP6 of the hu-
man (Bristol and 88—220) and porcine (Cow-
den)
homology with the VP6 of bovine gp A (RF)
and human gp B (ADRV) rotaviruses (41,3

(i) the Shintoku gene 5 protein shared

strains of gp C rotaviruses, but only low

and 16, 3%, respectively) ; (ii) the predicted
secondary structure was highly conserved among
the gene 5 proteins of the bovine, porcine, and
human gp C rotaviruses ; and (iii) seven high-
ly conserved regions were identified for the first
time in the deduced primary amino acid sequences
of gene 5 of gp C and gene 6 of gp A rotaviruses,
However, only three of these highly conserved
areas were present in the regions of VP6, where
the secondary stucture was predicted to be simi-
lar for the rotavirus strains examined, These
three regions may contribute to commeon epi-
topes between the two groups of rotaviruses, Our
results, in comparison with data for other ro-
taviruses, indicate that gene 5 of the bovine gp C
rotavirus codes for the mojor inner capsid pro-
tein  (VP6),
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P . .
roduction and Characterization of Monoclonal Antibodies to Porcin
e

a . 5
roup C Rotaviruses Cross - Reactive with Group A Rotaviruses

roshi TsuNeMITsU, Clem k. Quenv Baoming Jianat, Ron A Stm
5 . SIMKINSD
Peggy A, WerLnauv and Linda J, Sairv S

VIROLOGY Vol 181, 272—281 (1992)
Five monoclonal antibodies (MAbs) to porcine

group (gp) C rotaviruses (Cowden and Ah

strains) reactive whis hoth gp A and C rotavirus-

human, bovine, and porcine strains of gp A and
C rotaviruses were positive when tested using
one of the MAbs in this assay. The MAbs rec.

es 1n cell cul o
m nof uoresce (CCII ) Oglllied VI 6 of gp A rotavir us and the V
ire muno rescence a F 6 courn-

teStS were I (EU ed and CI]SI&CEGIIZGd Ihese
" O c ter palt ( 41 kDa pr Otelﬂ) of gp C rotavir us in
4 Al]S reacted Wht thr trai 5 O A n Y ults of co et tive hing-
h €¢ strain f gp and lV'VBStEIIl blot assa IiES mpet1 b
. g
ng aSSayS on fOUI MAbS mdlcated that Ep A

and gp C rotaviruses share three overlapping

two strains of gp C rotaviruses in a CCIF test
and were classified into two groups based on
their CCIF titers, The MAbs also reacted to

' epitopes within a singl igeni i
various degrees with cel]] - culture - propagated Bt B i

results suggest that gp A and C rotaviruses share
a common antigen located on the VPE6 protein
which is recognized by certain MAbs in various

serologic assays,

porcine gp C rotavirus (Cowden) and bovine

gp A rotavirus (NCDV) in an enzyme - linked

immunosorbent assay by using the MAbs as

capture antibodies, Fecal samples containing

e

1) Food Animal Health Research Program
Ohio Agricultural Research and Develop,—
ment Center, The Ohio State University,
Wooster, Ohio 44691,
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Development of a Biotin - Streptavidin - Enhanced Enzyme - Linked

Immunosorbent Assay Which Uses Monoclonal Antibodies

for Detection of Group C Rotaviruses

C. K Quenv, H, TsunemiTsu, R, A, Smmrmsy, L, J, SaFy
1 . 3

J, Clinical Microbiology Vol 30, NO, 7 1667—1673 (1992)

A bhiotin-streptavidin-enhanced enzyme-linked
immunosorbent assay (ELISA) which uses
monoclonal antibodies (MAbs) for the detec-
tion of group C rotaviruses was developed, An
assay in which plates were coated with three
pooled MAbs and biotinylated polyclonal im-
munoglobulin G (IgG) (polyclonal antibody

[PAb] ) was used as the detector (MAb cap-
ture - PAb detector) was found to be the most
sensitive and specilfic of the assays when it was
compared with assays in which plates were coated
with polyclonal antiserum and detection was
done with either biotinylated polyclonal anti-
serum (PAb capture - PAb detector) or bi-
otinylated pooled MAbs (PAb capture - MAb
detector)., The MAb capture-PAb detector ELISA
detected 83% of samples confirmed to be positive
for group C rotaviruses, whereas the PAb cap-
ture - PAb detector assay detected 63% of posi-
tive samples and the PAb capture - MAb detec-
tor assay detected 65% of positive samples, All
three procedures detected both of the bovine and

1) Food Animal Health Research Program,
Ohio Agricultural Research and Develop-
ment Center, The Ohio State University,
Wooster, Ohio 44691

the two human group C rotaviruses, but none of
the three procedures detected fecal samples con-
taining group A and B rotaviruses or fecal sam-
ples negative for group C rotaviruses used in
this study, The sensitivity of the MAD capture -
PAb detector ELISA was determined by serially
diluting fecal group C rotaviruses ; antigens were
detected in maximal positive dilution ranges of 1
; 1,000 to 1 ; 3, 000 for the samples tested. On the
basis of the cell culture immunofluorescence
assay infectivity titer of semipurified cell culture
- passaged Cowden group C rotavirus, the sen-
sitivity of the MAb capture-PAb detection ELISA
for detection of homplogous group C rotavirus
was 53 fluorescent focus units per ml, Epitope
mapping by use of the biotinylated MAbs in a
competition assay suggested that our MAbs may
bind to three different but overlapping epitopes.
These results suggest that the MAb capture -
PADb detector ELISA can be used to study the
epidemiology of group C rotaviruses in humans

and animals,
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and Humans by Enzyme -

Linked Immunosorbent Assays

Hiroshi Tsung
MITSU. R ; .
» Baoming JIANGY | and Linda J Sareo

J. Clinical Microbiology Vol 30 No. 8 2129-2134 (1992

Enzyme - linked Immunosorbent assays
(ELISAs) were developed to detect group (gp)
C rotavirug antigens and antibodies, Both assays
were confirmed to he specific for gp C rotavirus
by using serogroup A, B, and C rotaviruses ;
hypezjlmmune antisera to these serogroups of
rot.anruses i and paired serum specimens from
animals infected with gp C rotaviruses, The
ELISA for antigen detection reacted not only
with porcine ge C rotaviruses hut also with hu-
ma-n and bovine gp C rotaviruses, Following ex-
perlr.nental challenge of gnotobiotic pigs with
pﬂorcme gp C rotavirus, the virus was found by
ELISA in all diarrheic feces, A high prevalence
of antibodies to gp C rotaviruses was detected in
e e

1) Food Animal Health Resecarch Program
Ohio Agricultura] Research and DeveIOp’—
ment Center, The Ohio State University
Wooster, Ohio 44691 |

sera from adult pigs (93to 97%) and cattle (47
%0 962%) in the United States and Japan, How-
fever, no antibody to gp C rotavirus was detected
in the sera (n=20) of adult horses in the United
States. In human sera from Hokkaido, Japan, 3
% of children and 13% of adults possessed a’nti—
body to gp C rotaviruses, These resultg suggest
that the ELISA that we developed may be useful
for surveying gp C rotavirus infections in ani-
mals and humans. On the basis of serology, gp
C rotavirus infections are common in pigs and
cattle in the United States and Japan, but they

occur at lower levels in humans from the Hokkaido
area of Japan
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Evidence of Serologic Diversity within Group C Rotaviruses

Hiroshi TsuneEMITSU, Baoming Jiang?, Yasutaka, YAMASHITA®,
Mitsutaki, OseTo?» Hiroshi UsHisima® , and Linda J, SA1F®

J. Cinical Microbiology Vol 30 No, 11 3009—3012 (1992)

The Cowden strain of porcine group C rotavirus
and the Shintoku strain of bovine group C ro-
tavirus were classified as different serotypes by
two - way cross - neutralization tests, Two neu-
tralization patterns against the Cowden and
Shintoku strains were observed when hyperim-
mune or convalescent - phase antisera to three
noncultivatable porcine group C rotaviruses and
a human group C rotaviruses were used in one
- way cross - neutralization tests, Antisera to
two porcine group C rotavirus and the human
group C rotavirus neutralized the Cowden strain
at high titers but did not neutralize the Shintoku
strain, suggesting that these three strains are
serotypically related to the Cowden strain, The

remaining antisera to a porcine group C ro-

tavirus (HF strain) reacted with the Cowden

and Shintoku group C rotaviruses in cell culture

immunofluorescence tests but did not neutralize

either virus in one-way cross-neutralization, sug
gesting that the HF strain belongs to a third
serotype. However, confirmation of these find-
ings requires additional analysis by two - way
cross - neutralization, Our findings support the
existence of at least tow distinct serotypes of group
C rotaviruses, and possibly a third, among ani-
mals and humans, The serotypic similarity ob-
served between the Cowden strain and a human
group C rotavirus suggests that the cultivatable
Cowden strain and antiserum to this virus may

provide important reagents for the diagnosis of

group C rotaviruses in humans,

1) Food Animal Health Research Program,
Ohio Agricultural Research and Develop-
ment Center, The Ohio State University,
Wooster, Ohio 446912

3) Department of Enteroviruses, National In-

stitute of Health, Musashimurayama, Tokyo

208, ¢

2) Ehime Prefectural Institute of Public Health,
234—8 Sanban-cho, Matsuyama, Ehime 790,
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Analysis of the genetic diversity of genes 5 and 6

among group C rotaviruses using ¢cDNA probes

B, M. JiaNgv | H. TsunemiTsU, Y, Qianz | K Y. GREEN® | M OsgTo®

Y. Yamasaira» ,

and Linda J, Sarev

Archives Virology Vol 126 45~5 (1992)

Summary. Two partial ¢cDNA clones of genes
9 (encoding the majorinner capsid protein VP
6) and 8 (encoding 4 nonstructural protein)
of the porcine group (Gp) C rotavirus (Cow-
den strain) were radiolabeled with 2P and used
individually as probes in Northern and dot blot
hybridization assays, The specificity of each
probe was tested against genomic dsRNA from
: (1) Porcine Gp A, B, and C rotaviruses ; (2)
Gp C rotaviruses from different species ; and (3)
porcine Gp C rotavirus field strains with varying
electropherotype patterns,  Neither probe hy-
bridized with dg RNA from the porcine Gp A
and B strains under the stringency conditions
employed in the study, However, the gene 5 probe
hybridized with the corresponding gene from

the homologoug poreine and the heterologous

1) Food Animal Health Research Program,
Ohio Agricultural Research and Develop-
ment Center, The Ohio State University,
Wooster, Ohio

3) Ehime Prefectural Institute of Public Health,
Matsuyama, Ehime, Japan

human and bovine Gp C rotaviruses tested, The
gene 6 probe hybridized with the corresponding
gene from the homologous Cowden strain, but
hybridized weakly with gene 6 from the human
and bovine Gp C rotacviruses, Both probes rec.
ognized all six different poreine Gp C field strains,
although with varying intensities. Our results
demonstrate that the gene 5 and 6 probes used in
this study are specific for Gp C rotaviruses, How-
ever, evidence for greater genetic variation in
the gene 6 among porcine, bovine and human
Gp C strains suggested that the gene 5 probe may
prove more broadly reactive among Gp C strains
from different species, cDNA probes used in
our study should prove useful for the detection
of Gp C rotaviruses in feces and facilitate epi-
demiologic studies,

2) Laboratory of Infectious Diseases, National
Institutes of Health, Bethesda, Maryland,
U S A
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