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WD ED b H M IE T b vt RS ST BEED
W% - B ARSI L 2 BB E £ 2RET
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Effects of sources of fed hay and incubation particle size on
microbial attachment and in situ NDF disappearance in the rumen

Jun PaN, Tomoyuki Suzuki, Koichiro UEpa, Keiichi TANAKA and Masahiko OKUBO

Faculty of Agriculture, Hokkaido University, Kita-ku Sapporo-shi 060-8589
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Key words : in situ NDF disappearance, feed particle size, bacterial attachment, protozoa attachment

Abstract

The effect of diet on in situ NDF disappearance and particle associated bacteria (PAB) and the
particle associated protozoa (PAP) mass of different size of particle was evaluated. The large
particle (LP) and small particle (SP) of orchardgrass (OG) and alfalfa (ALF) hay were incubated in situ
for 2, 4, 14, and 24 h in the rumen of sheep fed either OG or ALF hay once daily. The PAB mass of
LP was tended to be higher than SP for OG incubation particles, but PAB mass of SP tended to be
higher than LP for ALF. However, compared with PAB, opposite trends were obtained for PAP
mass between different size of particles. The higher average cumulative PAB and PAP mass of
incubation particles were obtained when OG fed, but the NDF disappearance: cumulative microbial
nitrogen ratio was lower than ALF fed. The results suggest that incubation forage, particle size, and
incubation environment affect rumen microorganisms attachment to particle and fiber digestion.

= # FEEB L UEFND/ ¥ —>, NDFHEES L UH

RLEE D B DR ICAE T 5 M1 (PAB), 7'a b
V7 (PAP) 3 X (* NDF HEFICRIZTTHRETE
NEEERR LI, A—F»—F7 72 (0G) BLV
TN7 7077 (ALF) EEOKRESRE ) (LP) &
ARLEFRE (SP) 2B & CREHEENLG
SEL7HAEODN—2AVHNT, 2,6,14,24h in situ
L2, OGN LP D PABRIZISP HPAB & & It
~, RREWERICH -2, —F, ALF # SP  PAB
BlIILP I EWEL 572, PAPEIZOG TIZLP
XD SP, ALFTIESP &0 LP »ii ) " EvwEIic
botz, FERFNOMEMERITIERRECL)#
BENDD, ZOMEBENREIXALF R DK
Epot, BEEHEMENCL), FRFAOMED

S 1999412 A 28 H

Sy — i3 B pEEDTRE N
w

KBENOME TS bICHR R ICET 5 RETH
FEL T3 (CHENG et al., 1984). Zi b0 IcH
Sd B MR BE R TR I I B HE R & e BEE S D
5 (SILVA ef al., 1987). 2 5|2, in situlz & 25EEk
T, DAPA (Diaminopimelic acid) #>—#»—& LT
SE L 755 ¥ > < 788 (OLUBOBOKUN ef
al, 1990) BL U BN #H W THIEL 2TEMEE
(BowMAN and FIRKINS, 1993) & NDF J§&EzRMICH
FEHEERYH B EEEINTWSE, 7Tat Y
7 hfkEIcAE L (BaucHOP and CLARKE, 1976),
HHEE DRI K E BT 2 EEErHE S LT 5
7% (COLEMAN, 1986), R ICfIE T 2 MEB L U7
o FTEREFNFNDTTRIEL, BHEDE L DBLE
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PRETL2HEEIRIT L A K v, b— X Y
B A~DAF TR DB & N— A A YEIRED
MAEERAOIERTH Y, R OWERY B & OMbEE
TWEPNEROMEBER %2 51 b (MCALLIS
TER et al., 1994). SR HF OREN R L 254 T,
BATEEL ) OB OREEIEL Y, /INEED
SR IS E T AMEES S B 5 2 L HEEINT
W25 (GERSON et al., 1988; LEGAY-CARMIER and
BAUCHART, 1989). —7, #58BHcmBL €, v—2
VIRENEDLY), = AYWHEWOEE L URER
WA B & OCEMADBMEYDSA S EEHT 5 2 L r5%
ZeNb, ZokHic, AR, MEMBLUL—2
CERIESHEEICEE L & - TERB T ICAET L Y
BEREL, VWULBHENSHEE2 AT 5 & TR
TE5.

ZIT, AHREIRLIHEELRG LIDAELH
W, #5ERE FEEE L CREHOGE D LTI
L7z k/NBLENER A % insitu 382 L, @R ICE
TAHMEE, 7o Y TEB LU NDF KRR RIT
TR DORES L HEEFREORELRET 52 &
ZHBEL 2.

BEE L UFSE

N— A ma— V3B 2EGDAF LEE
HL, A—F>x—F7 720G BLUTAL77 V77
(ALF)¥¥% 287D, £ 1H 1HE, 2FHG
S L7z, KE I ATIVEEIZEHBEREZEZ. 0GB LW
ALF #¥ % 10 mm H 2 Wit 1mm X v 2 =2 Off 24F
7R TR L, & 512 300 um OEFCEIL, &
DEICERB L 28R 2 TR ERR A (LP)
B L O/NRERRLE (SP) & L7z, Znsof@kihs 2
100 ym Ay antFA vy 7iIc A, EEES
JUERBHOGELBE L 2HAFENL— 2RI
BiE5 LR 289 7§08 AL, 2, 6,14,24h
TEEEL 729, Ny 7 0O—D3NEKT, KFFENN
275 FCHlEL, 8 5ICFKEREER T 25 min HEE
L, NDF #IzZick L7z, b9 —2DNy 713 45ml
AT 3BT TR L, Mo gel
72, REBRLIIFNOEBLICOGBLALF 2R LA
BTHRELIEDAEPS, 2,6,14,24hicn—x >
WEM & N— A EFREL 2. v— A > 7 pH,
NH;-N, & VFAEBEZBIEL 72,

SEEBER A IS 541 (PAB) 2813, DAPA
re—h—rL, KRR k- TR,

(kP ODAPAE &) / (5 #PABF ODAPAE &)

R D5 HE PAB I3ERILL 72 v— 2 > WEY &,
WHITEHOUSE (1994) kA ic {4563 2 4o ik

THBEEB LU Craic (1987) DB 4B H gic L 72
Do THBEL 72 PAB Th 5.

Tab. 1 Chemical composition and particle size
distribution of large and small particles
(LP, SP) of orchardgrass (OG) and alfalfa
(ALF) hay for in situ incubation

oG ALF
LP SP LP SP
CP (%/DM) 6.9 6.8 11.9 11.2
NDF (%/DM) 53.0 52.9 51.3 50.8
Particle size
Distribution (%)
>5600 (zm) 45.9 243 1.5 0
2380 23.0 32.4 4.4 1.3
1190 21.6 24.3 5.9 6.6
600 6.8 12.2 42.6 53.9
300 2.7 6.8 42.6 36.8
150 0 0 2.9 1.3
Average (zm) 3425 645 2520 545

FERICNBE TS 70 b VT (PAP) SB2H%ET
5 I DT, AEP (Aminoethylphosphonic
acid) #¥e—— & L CEID &5 1 Tv> 5 55 (CZERKAWS-
K1, 1974), M iz 3 AEP B X N2 T, AR
T3, ¥ AEP &5 LMl HkD AEP 284 Z L 5]
Wiz AEP &8 %M\, kKRN TPAP&EEZ KD,

(FRL ¥ AEP &8 —MHEHERD AEP & 8)/
(8 PAP ) AEP & &)

RF D58 PAP 13 WHITEHOUSE (1994) ikt A
IATE T 2O B B & O NEILL and IVAN
(1996) D71 W VP orBE R ESHEI L CHREL 72 b
NHTH5. DAPA B LU AEP N#llzEl: CZERKAWSKI -
(1974) DFHTEHE- 72,

IIEMREMC & 2 R R R S R O RETEERY
THGEENIIBEZ L LT, BowMAN and FIRKINS
(1993) 385 | 22T E BRI LR T o miE 2 5
B HEESHFICLC, PABBLI U PAP DTEHEE
(C-PAB: cumulative PAB, C-PAP: cumulative
PAP)Z2&H L. &5ic, B PABB LU PAP
nEF (N) 2> bAETIHREWNEENE
(CMN: cumulative microbial nitrogen) % &Hi L 72,

wREER

SEEA OB ONESF B L UMbl E— 1
T/RL72.ALF &) OG OFHFEHH 4 L3 KEH -
72, WEZE X Y LP & SP DfLEBGITIZE W DNIT &
AXTir oz,

BERIEMIC ) NDF IWRENZLE X — 1R L
72. OG ¥t o> NDF 1§53 OG #5- T i3, 13T
ERBICEINL 2 0ic kL T, ALF #5 T TlE, %
HIAREY e ko F— > 2R L7z, —7, ALF At
ELLDHEDGETTH, BRWEEE TolEEs
%<, L{ICALF 25 L 2B LP THETH -
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Fig. 1 Changes in the extent of NDF disappearance of large (@) and small (O) particles of OG and ALF
hay during in situ incubation in the rumen of sheep fed OG or ALF hay
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Fig. 2 Changes in the particle associated bacterial mass (PAB) of large (M) and small () particles of
OG and ALF hay during in situ incubation in the rumen of sheep fed OG or ALF hay

2. ZORERTHET 2 &, OG Sl TIITITRE L THINL, Z0%, WO ML Basb i,
Wbk <y —> Th-7zh%, ALF FE T3, SP &Y OG#BET T, 0k ZMEmIFIR-%2) Lkt
LP O hi5s3E 6 RN DN R BH % < % AP TR 72, EHLIZH AR ALF %5 L7 in vivo RERIC
ani, BnT, 5% 2h TCPABEIRKEIC 22 &
M — 2 Tl &g BT a8k )b PAB& SR 72 (%D, 1998), 2k 9 7 invivo & insitu
AR OCHEEA TR, PHLNEHENRETT  EBEREOEBVEFA vy Ny 7HEOREICLY,
4, PAB BOREEZE LIz —ENBAH RS Nk - BEMODBADSE % » 727205 b L% (MEYER

72. —7%, ALF fi%tid ALF %5 T Cld, 6 R and MACKIE, 1986).
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Fig. 3 Changes in the particle associated protozoal mass (PAP) of large () and small ([1) particles of
OG and ALF hay during in situ incubation in the rumen of sheep fed OG or ALF hay

Tab.2 Effects of incubation environment and particle size of different forage sources on NDF
disappearance and cumulative microbial mass during in situ incubation in the rumen of sheep

. Incubation . NDF . . NDF
Incubation particle . Cumulative  Cumulative .
environment feed size disappearence PAB PAP disappearence:
particle (%) CMN ratio
LP 51.0 4826 965 0.16
oG
oG SP 54.4 4694 1692 0.16
feeding LP 43.7 4108 1221 0.15
ALF
SP 41.3 4794 1154 0.12
LP 52.8 4152 323 0.20
oG
ALF SP 54.9 3819 1358 0.20
Feeding LP 47.2 2760 1779 0.20
ALF
Sp 53.4 4155 787 0.19

REEAEEEIC BT 5 PAPEE®X - 3 TRL 2.
TERZEDS K & b T2 728D, BEFE L 72 BRH O K5
BIUOBREEER% BT 20RETH - 72205, K
EMDE I OWTiE, OG TIZLP &) SP, ALF T
ISP &) LP &A% T 2EmM» Rsniz, —0
ZBLTCALE, WTNOFRFICBNTY, BED
HBFORMFICHWESBEEINL, 27 e by
T DWEFEHENT2HTH B E#EZ LB, in vitro IT
LBRMENC LN, 7'u bV TR 12— 14 WL EBsE L

o\ & BETEDSEES 5 7 > & DEHORITY et al. (1998)

AL Tw 5,
F— 2 Tld 24 B o> NDF 828, {5 EW &

HEB L' NDF 442 . CMN %R L7, NDF ¥
KHNZ DOV, OG #5 T T ALF SRy #5238 72
BAZRTIE,LP L) SP i) P Evwimics by,

ECICALF B 5T TALF R A 288 2846 T
1%, ZOMERDEEETH 72, C-PAB BicoW» T,
WEREIZ»LPHL LT OGEEATIZSP LY LP D
FisRegwHmich -7, Ly L, ALF R Ao C-
PABIZLP L D SPoOEFEWEE L), &Iz
ALF#ETCRREECTH > 2. K— 3 TRL 72 &
F UL & 912, C-PAP BRI SR B ) I3 52
ELL-EBICLIVRELY, OGERS TIRLP LY
SP, ALF#RHA TIZSP LY LP »iZ ) »'5 <, C-
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Fig. 4 Changes in pH, NH;-N, and total VFA

levels in rumen fluid of sheep fed OG
(A) and ALF (H) hay

PAB = & MR R & e - 72 R A ~OHIE 5 5
Wwiz7a VT ONEEB & R BRI RIS
I NREIN, ZOHEDFEEIZ ALF fAtF 0k »
KED -T2,

WMEE R L 2EEREMOEY 2 T 3 &,
ALF #& 5o v—x > % pH, NH;-N, B X U0#
VFA #EIZ OGHERL D E R L (K—4).
ZDL S N— A UBRBETEREL 2@\ C-PAB
BLUC-PAPRIZALF 5L OGHERHTH
Wil & 7 572 %% ¥z, NDF#§%k#  CMN o ki
ALF OFHENEIC % - 72, v— A > D pH HHEL
D EMHESREOERESHIGI I N Z AL (AL
NT\BH, KERDEATIE, OG B LU ALF #5
B, pH Ofiid & b Iic IEHEEMNICH - 72, in vitro 12
T BERLIY, VFAOREIIE %5 L, HEWDHE
FEASHIR & LA TTREMED S 5 4%, pH #6.5 LUT I
TLAWES, BEACHIRINT -2 OBHED
H % (WoOLIN, 1969). L72d%-» T, KEED OG H 5

it ALF S50 5T T pl H 5 134 VPA BE

DEN ST B Y O TEE I B 52 e\
b L, SR REEIC & - TE, L—xp
DAONH;-NiZdbo EHEEL L L BE—DERRE
THY Th b, NS OMEILEFNICERE ORE
A5 24K T L, NH,-N 2 FIFT 20T, 8
BB O NH,-N BERHAFORE L DKW
EHHERI R T3 (MORRISON and MACKIE, 1996).
EHEDBHELTHREHRT DOD, L—2X W
NH,-N EEERE5mg/dl EHEINTn20, #
e BEGEI AR OMEIC L ) B% %5 (GIVENS
and Moss, 1995). AFEEE T, ALF 5K & N5
L, OG ##5 L7354, L—4> NH-N BEDK

<, T, WMEMOBMEESFEEIIE XY,
NDF %8 & CMN D a1 -z & HE 2 b
5,

N—AHE E 7 a b Tid & ITHEE DRI
5353, 20B50REL2RET 5201, HiEHE
BEPBG LI — x> TREEA ZEEL 2EE4D
C-PAB 8 X 1* C-PAP & & NDF {§ 3o & [/ B
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Blood properties in farmed male Yeso sika deer

Ryo TakrokA, Yuichi KAMEYAMA, Yoshiro ISHIJIMA
Laboratory of Animal Resources, Faculty of Bioindustry, Tokyo University of Agriculture,

Abashiri-shi 099-2493

F—0—FIxViH, # masEk
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Abstract

For collecting physiological information that is necessary to domesticate Yeso sika deer, blood
properties, antler cycle, body weight were observed in farmed male Yeso sika deer for a year.

phosphatase, total cholesterol, high density lipoprotein cholesterol, arteriosclerotic index, blood urea
nitrogen, creatinine, uric acid, sodium, potassium, chlorine, calcium, white blood cell count, red blood
cell count, hemoglobin, hematocrit, mean corpuscular hemoglobin, mean corpuscular hemoglobin

concentration, mean corpuscular volume and glucose. Albumin, alkaline phosphatase, creatinine,

arteriosclerotic index showed seasonal changes.

On the other, the value of total protein, sodium and

chlorine kept constant and showed high homeostasis. The body weights increased from April to
August and decreased thereafter. Antler casting occurred from April to June and velvet shedding

took place from September to October.

7 #9

IV H EFREL BRI B - 3 N5 Y
B % LT 5 720, BOFFEKIC BT 5 Mk,
AOWRES & OMKE 2 —FEMER&L 72, WRERO%K
EHEARROBEFOREAE, TV IV, TLVT I/
ga7) i, TLAVET7+ R 7 75—+, Bav
ZFu—)l, BEE)REAEIVATa—)L, Bk
iR, REER, /v TF=v, RE, Na, K
Cl, Ca, HMmZkEL, Rz, ~€7vEr, ~=h
70y b, FHROEROEFER, FHROERDERE
B, SEHRNEREHE, MEs L2 ZNLBEEED
Sk, TAMTIY, TALAYVETZ» A7 78—%, 7
VT F =, BINREM LRSI MR L AR E R L .
—%, IEREAE, Na B & U ClidEikEL A7k

=W 20004 1H12H

BWEEEERLZ. KEIZ4 A5 8 BiClT T8
mL, FRLMEEED L, EHIZ4—-68, £HD
i 9 —10 Bich T8 bz,

®

B, L HREmEES L GEE3INTBY, Bt
TREBEIEDLAITONL TS, —F, brEICE
VBT F IR D B, BRFROGRME
%k b EENEND =K VA (Cervus nippon) & *t
RETHIENET L\, &) b, iEEOERE

Determined blood properties were serum total protein, albumin, albumin/globulin ratio, alkaline
|
|
|

SRV ADEKREETH LV (C. n yesoen-

sis) ZFATIEECEEEIRLNE 2T TL L,
B ERT A FEFEEKOERICLER L BbNS.
LoL, =V A DEBERMIIEEHLINTELT,
AR B L D WoRBURTH 5. R M
RIZEHENZH, FHICRPELWERTH), KE
HFEAED 54 THUNEERBRD TH., =V hD
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MMk I3 MAEDE et al. (1990), I (1994) »°%:
HFLTWBEY, Zhs Dt FORE 7 FEIC B
M#4T->TCTwiz ), BIEEB» 2w, VP 0ikE
EESEETH D, HETIRAIEE, HE, BATS
BEZLEBEYET, o, =VIHREBICL D
BRAEEVETL, KEVPARE(BSTHZELMON
Tw3 (HEL, 1998). L7edtsT, TV HDIH
PRI R E L FEHNLES 2R T2 & FEEN, £
Mz@BLlT— 7 DEEILELRbNS,

2T, AFFREBABTTOLY L 2D L FEH %8
UCHRIM L, AR B FEE bz DWW TERE L 72,
F72, RE, AOBRFELLE&L, MEERENE
FEIZDOWTHERL 72,

MEE LU FHE

AL N T Y hid, KRBERFEYREES
B (b 44 BE) BN CEE T 45 (No.l : #
E 6, No2: 5%, Nosd:#E24, Nod: 1)
EL7z. W38 — 9REB LU 15—16 B EIS 2 [
fTo7z, MfAR s L (EEL2 52, BHRHERE L.
37z, WESRE L BB & RN E F R
5.z 72, BEERICIZHAN D oA 2RB U~ A BHEHE,
KHAICIZ 7= A VY 2 - 72, FOKIZ BHREIRE L 72,

1998 £ 1 A bHE12 A TcogATH (25—30
H) IciE2H®mL, #Er2oRGicBT 3 BEEb%
BEL 72, BRIMIZAR] 8 BRIC IR, FEIFICKT L7,
WIMIZS AT 77—V 2 %IEFHE (N4 ) #
RERT2—4ml %5 L, REML L 2 RETIT- 72, 1
Wi A b H (VP-AS109, 7€), IMEFHRE
B (VP-DK052, 7/ %) B & Ui (VP-FHO052,
TNE) DEZRINE % Hv, FHERRD LI 2.
MAFFE F TR FL, EXRERREL> Z—IC
AT KR L 72, MEEE B L O%EEH:E Table 1142
B Lz, F7, SRIMESICIKE, fAOREE &L 7.

Table 1 Method of measurement

Parameter

Method of measurement

Total protein
Albumin

" A/G ratio
ALP
Total cholesterol
HDL cholesterol
Blood urea nitrogen
Creatinine
Uric acid
Sodium
Potassium
Chlorine
Calcium

Biuret test

Bromocresol Green method
Bromocresol Green method
Modified kind-king method
Enzymatic method

Heparin Ca-Ni method

Urease Indophenol method
Modified Jaffe test
Uricase-peroxidases colorimetry
Electrode method

Electrode method

Electrode method
O-cresolphthalein complexone method

White blood cell count
Red blood cell count

Electronic resistance method
Electronic resistance method

Hemoglobin Sodium dodecy! sulfate method
Hematocrit Electronic resistance method
Glucose Glucose oxidase method

HRELUEE

KREB I UCADEAFENE Fig 1I2EBH L2, KE
4 —8 AT TEmL, NIRRT B¢
F—rHRLA, HEETOLY YA RIKRBICRERD
ETTazembonTB) (FEES, 1998), KED
ETiZZnBREBNETICEI2LDEBbi. Th
2 7 (Cervus elaphus) B L TN ¥ P #H (Cervus eldi
thamin) Tlt, FEHOBERICRLENVKEZRTZ
& L X TV % (LINCOLN, 1971; MONFORT et al.,
1993). L L, ABFFER T2 9 AL LEEIMED LT L
&, 10 A >TI7y T4 ¥ 7 a—NzHZ NPT
&7z,

BIEEORAIZ 4 — 6 Aic»iF TEAL, Znic
R L 72484103 9 —10 Aic i TR L 2. FHmfEak
DEBIZRBER L D LESRZ), ZoRRELT
WA OHE BN L HEmIFED LT,

£ IR DERI BUT 5 1 & 506k & 117 HiF
% Table 21cn L7, EHNLESHITL7T I, T
NANV®ET7+ 2772 —¥(ALP), 7vTF=>, &)
IR bisg cEEI N, —F, LEREQE, T
V7 (Na) BLorzo—n (C) EEREDS A
Liz, EHEEZBL TCOEENIIEA YL, BWEE
HERTZEVBHALP & -T2,

TUTIF6—~TABLIU 12 AT L7 (Fig.
2). =, TV7 Iy e mMEEAENEL 249
pru7Y) R, TSR ERL. MEREA
BB BEFMER, TA7Ivesa7) i A
WCHRIE L 2R & b e, ERE A 0 FHHE,
FN (1994) DEE & 1TIF—FHKL Tz,

Casting

<—>
Velvet
antler antler

100

ral

Body weight(kg)
S

40 %
’w

20 —a—No.2 J
| —A—No.3
—>%—No.4
0

Jan Mar May Jul Sep Nov
Fig. 1 Annual changes of body weight and
antler phase
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Table 2 Mean, standard deviation and range
of the blood parameter

Parameter Unit Mean £ S.D. Range
Total protein g/l 60.5 + 3.6  54.0- 69.0
Albumin gl B0 £ 36 26.0- 410
Globlin g/l 2.5 54  17.0- 43.3
A/G ratio % 6.87+ 0.97 444 8.72
ALP W/ 5067 + 4644 62.0 -2305.0
Total cholesterol mmol/] 1.0 £ 0.2 1.0- 2.0
HDL cholesterol mmol/l 0.7 £ 0.2 04- 1.1
Arteriosclerotic index 0.4 £ 0.2 0.09- 0.83
Blood urea nitrogen mmol urea/l 9.1 £ 2.0 5.4 - 13.2
Creatinine pmol/l 1355 £ 30.7  79.6- 2210
Uric acid umol/l 3.3 £ 5.2 5.9 - 23.8
Sodium mmol/l  142.8 1.5 140.0 - 146.0
Potassium mmol/l 5.6 * 0.8 45- 8.1
Chlorine mmol/l 8.7 £ 2.9 90.0 - 106.0
Calcium mmol/1 8.7 + 0.7 7.0 - 10.0
White blood cell count 103/l 32 0.9 1.0- 6.0
Red blood cell count 108/l 7.89 £ 1.55 5.82- 13.72
Hemoglobin g/l 1015 £ 2.9 73.0 - 175.0
Hematocrit % 3.9 + 3.6 26.4 - 44.9
M.C.H g 12.86 + 1.01 9.84- 14.63
M.C.H.C % 36.91 £ 142 33.58- 39.76
M.C.V " 35.67 2.29  32.91- 40.81
Glucose mmol/! 7.8 + 2.3 4.0 - 16.0

n=4

50

40

= 30
20
=
=i
g
= 20
—0—No.1
——No.2
10 | —&—No.3
—%—No.4
0 ol 1 L 1 Il 1 L L L 1

Jan Mar May Jul Sep Nov

Fig. 2 Annual change of albumin

ALP I3 7AZ~ix8 Alce— 2 #RL7 (Fig. 3).
ALP BFICHE-BORBNIEZEL EN TS, KR
By ALP 3 EREMEOHE L, BKENEREI
ZLWEENTWw3 (Kramer, 1991). L#*L, ALP
DR IZ SR T—KL B, EENICEE TS
EAHBAL 7z,

¥av zxFua—), HDL 2V 27 u—)LIi3ZEEiH
BB R R o7 h, MHEC > TEHEINGE)
IR s3I S mng &8 # x L7z (Fig. 4). L2 L,
BTz ¥4 > 7 (HDL, LDL, VLDL, #4 ®
2 7o) 2B RIS S (, BRERH
LOBMRYL FEELPICEN TV VWOLrERTH S

2500
—e—No.1
—m—No.2 fj
2000 —&—No.3
—»—No.4
__ 1500
<
=]
5 A
= 1000 /ﬂ
500;; ; i ]F,
0 1 1 1 L 1 L L L 1 L

Jan Mar May Jul Sep Nov
Fig. 3 Annual change of ALP

1.0

—o—No.1

Arteriosclerotic index

=

0.0 L 1 . L L | L 1 I
Jan Mar May Jul Sep Nov

Fig. 4 Annual change of arteriosclerotic
index

(BcF, 1998).

REZEFEIT No. 2 2 & < EERTEH L EE 2
Lz, INLERDRZERIIEL LRI UL
fEZRL, L& CEEE2 R, REEER
DEEMIZRFOBHEERA IV b, BEHEORIIER
FEE ML T3 (FINCo, 1991). fUkIZIRFRER
HERTB—ETHY (FiNco, 1991), £HIcBIT 3
REEZEOLRIREERS HESL, 1998) k3
Lo kBbhiz,

JVTF= 3 2BBIUIAFZARIFI0AN 2 M
v—27%mRL7% (Fig.b). ZvTF=>DRERHA
BICHAIL (FiNco, 1991), FL4 Tldhnisicff-> Tk
B2 rEHEINTWS (E#E, 1986). L2oL,
JVTF=VidRE LR AEHERET, FRIC
FABENELDBDH LN o2, JVTF=IEE

97—
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Fig. 5 Annual change of creatinine

BREDIEETH ), BEEBICEHNLESHNH L2 &
HIRENTz, REBDLBEEORIETH 545, RETII
FEI L EEIRD bk h o 72,

Na B L O ClIZESR L EZ 7% (, K oEkZE
LRDLN L o7, CaldANY 4 7 & DBEENF
MBI Nz, £EZHEL UIT—ENEEZRL /2.

BRI EE ORI K E {, FHNLEBIZA
LN -7z, RINEREITIHE Tl L vwisERIicE {,
BHER & X T TRV 2R L7z, AR B
7 B IRMERDERIEEMEIR, F)1 (1994) > HERREREE

(12.65X10%/x1), MAEDE et al. (1990) DiREHRET

GRS CHERIM U 228 (9.64X108/p]) LD LKA -
72, =RV AORMKE, ~s/mey, N
) b, FHFROERAEIL, BETLEERTAE
DI 5T 2 (MAEDE ef al., 1990). AZEBIC iR
L7 MBARITRE 85 - RERZRBBRL TB ), BE
& ZARMERDIEMAS AT 5722 & 2TRBL T 5,
MBEEIZIEE IR E e EEREEZ R L. KBS
B UIHEEIRREIC L 2B 25T NV%TT (Ex
R, 1998), FRMFFDRECHWE L FDEHEL 2T 5 &
ST 5 (KR, 1986). T bbb, A0
RHEIF—ETHIUET =D DE IS L EL
bNB. TDZ Lh b EEERITERINE DR E R R
WENEEL, 208k Vb nEBb

na.

PEn#ERLY, =V Mo mtEkiz 77 3
v, ALP, 7V T F =8 & UBIRE{ LR TEEH
LEEEIRL, b DK, BHEEOZE
BBz KL 723 D& Bbi s,

X B
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Age-related changes in the tendo musculus flexor
digitorum superficialis of Hokkaido native horses

Fumio NakamMura, Ulala Goto, Hiroko TANAKA, Sachiko KAIDZU,
*Tomoyuki HANAWA, *Hiroshi HATA and Shigeharu FUKUNAGA

Research Group of Animal Product Science, Graduate School of
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*Livestock Farm, Faculty of Agriculture, Hokkaido University, Shizunai-cho 056-0141
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Key words : Hokkaido native horse, aging, tendon, collagen

Abstract

The tendo musculus flexor digitorum superficialis of horses aged 1, 3, 4, 5 and 20 years were
analyzed histochemically and biochemically, and the aging process in Hokkaido native horses was
examined from the viewpoint of changes in connective tissue.

In connective tissue tendon, water content decreased and solid compositions, especially collagen
content, increased linearly with the aging. However, age-related changes in collagen solubility and
tendon morphology showed a stepwise pattern. At the ages of 1 and 3, in the growth period, more
than 80% of tendon collagen was solubilized, waved tendon fibers were becoming straight, and the
density of tendon collagen fiber bundles was increasing. About 409 of tendon collagen was insoluble
and tendon collagen fiber bundles were densely packed by a thin peritendineum internum at the age
4, which in the age of transition from growth to maturation, and at age 5, which is in the maturation
period. At the age of 20, there were remarkable decreases in the number of tendon cells and in the
solubility of tendon collagen, which were thought to be due to senescence.

It was also found that the content of proteoglycan in the tendon increased with aging of the
Hokkaido native horses, which is thought to be a phenomenon specific to horses.
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ELWABLIE, BERFE EFEZ Sz, LR,
AIFFEIZ BT, VDS ELHREIEZLND
MGz 7a 74 7 ) A EBOEMPEEI L
7z.

&

HBRIZHTL TV 5 7w, Bl 2 0EEn
55~60% %%z, EHCBL TTL ) RKELWMEL S
32 (BUDRAS et al., 1997). Fiko 5 bLTHRLML,
KREZLEMZZTIEMIETH), EWICHFALET D

JEBE, HRiCIERIER IR D BENMRIC L 51

BT Wikaicd 5 (RH, 1998). —7F,
I EANEEL, RERFCBELTRSFLLTO
R D) FHRALN TV EERETH Y, MHEHK
Wa Rt s L EHICBET AR LB NI T b
T3 (GIERE, 1998). LarL, BRZBICHELNSHE
FRWIGICERNZIFRIZIZE A ERESINTE S
T (KAWAI et al., 1997), JNES k) es, MRk
SFELFEDHLPITEN T v, RIFFER TR, 7=
DITEN LD - & L I AR 2 ZT B RIRET X
B Fh R & AR, HAbFERIC AT, AR Z
bE v Baah b, LEEFRER O % MET L 72,

M e LUHE

#He s L UM

LB R BYEE THE SN T\ 2 40iE
MRS & 4% (258), 3/ (258, 4% (13H),
S5k (288) BLU 205 (158) DB 8 IHE KB
It L, BRE, R RIRXIERE I SREL /2,

— 54k

B L 72 e 2 A W ERBOTIC & - Tk,
K5, FREF&B%MEL, 7 37 HE&8I3 biuret I
(GONALL et al., 1949) = X D HEIEL 72,
A= BLOTaTA ) A rEDHIE

—EBDERZ 0.5 N NaOH i %, 7 L3y —
JVIRERHE O BITTER and MUIR I & 23R (1962)
WR>T7uTA 7 ) A EENIEEL LTy o i
BEFUELL. RETVA)EEB LUV FRENTE
MBS % 6 N SEE Tk %%, BERGMAN and LOX-
LEY D H#E(1963)iIc &k > C Hyp 2% HIEL, 82 5—
FrREEEaT-SrERER L, B, Hyp
% 7.5215L (GOLL et al., 1963), 2 7—4 > & &
L7z,

P e R SO L]

—EBDOBEK % 0.5 N BEBRIC 5 > /3 7 HIREDH 3
mg/ml L7 d X)L, 4°CT24 BB
(2 OB (12,000 rpm,  20min) bo & - TS Lz -
HxERTEEES S L Ca7—S > BE2REL .

TR % R 0.5 N MEERIC BB L, ~ 7" > (1:10,000,
nakalai tesque) # 0.1mg/ml &% 3 X5 &mML T
25°C T 24 BRI BEHRALER L 72 B0 & - TR LN
7o EEERT L NEEES LTI T ENH
E & BAWKEICHL 72,

EXkE (SDS-PAGE)

7L VA MEES % 0.7 M NaCl 12 & - T AT
L, S8l 1 8 a5 -4z SDS, KRES
U B—ANAT LS ) —N (B-ME) % BB EE DS
2 1%, 3.6M, 1%x%2 k5 2dmL, 98°CT3
AT L 72 3R % SDS-PAGE I & L 7z. SDS-
PAGE i3 LAEMMLI D5 #: (1970) Ioé » T 5 %7 %
FWT4T7% Vs, CBB TR L, BEERE X ¥ ) — k&

CERTHABL .

OCT a7y FioEEB L 2MiIEsr 5 7 ) 4+ 2
£ b V(JUNG CM300011, Leica) #HWTES 10 ¢
MO R 2 8L 72, ERED BREL
(DUBORD et al., 1981) 13, 2 T4 FI7T7RICHEES
w72 $EE EY) R % YA OGBS (BH2-RFL, +) >
PNZ) FTTBELLE, ~ebX )y - AP Qe
Bt nAg 77— (TB) %#fal, 10% k<)
> CRIZE L 728812472 v, BRI A ) o2 DIREER
W T CEEL .

EEEFEMEKE (SEM) HE

HIED L 72 % OHTANI H D7 v ) A3 - BETE L
B (1988) Icfe-> TAMHE L, MEa 77— DA EL
725k % INOUE and OSATAKE DJ7Hk (1988) =€~
THMERL, &2FBELE MEBE 19KV T
SEM (JSM-T20, JEOL) THEEL 2.

s ES

ELSNTE
BENERSRERGROKTEEIL, LFED
68.2% 7 & 20 F& D 61.4%~ L TR fEVEA L e
WAL, >80 BERI 29.7% 5 & 35.2%~ & B
L7z (Fig.1). F72, #ErTl3d sy, Ko &BHE
&2 Esic ) BinEm R L.
MO BB S TH DT> 7 aT
7Y avEeR, RiohmEwico Tl (Fig
20M), Blc aT—4 R, oo B 2 EE D
LR T2.8%0 5 20 %D 80.3% N L BiML Twiz
(Fig.2B). —J, a—# it a 70547 %
COERNIE, 3, 4, S5HmETESE, SN, 4
w5 20 E TiTiz—E L Tz (Fig. 2B).
LRBEORED 7 — 3, BEERIC & 5 T 50%LL Eat
AL, TV RS B & 80% L. AT i
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Age-related changes in chemical composi-

tions in the Hokkaido native horse tendon.
Weight percentages of water ((J), ash (H),
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Age-related changes in collagen and proteoglycan in the Hokkaido native horse tendon.

The contents of collagen (H) and proteoglycan (PG, [(J) in 100 mg wet weight (w. w) of tendon

are shown in Fig. 2A.

The ratios of collagen to protein (@) and proteoglycan to collagen (O) are shown in Fig. 2B.

Th-72 (Fig. 3). 2D 8% LD aF—4> DT
HIZ IMBICBW T LBEIN, BB HEME 20%2
TIRETLCws7T Yy v EER60%ULET
otz BEBRTEM 27— D& 4% (8%)
555 (6%), 205 (5%) ~ &MWL 7227, L%
D HABAPITTOBILE VNS olz, 4FRE 5
BlcBWTE, 7y s—rradlésid
56.5% & 54.1% TLEL TWizdd, 20 B TIX 4.6%
EELABASLABEI -7 12 90%IcEL T
7z,

Rk L 2 I B a 77—+ > ) SDS-PAGE % T
i3, LEBICBWTRHEL a, 8, y HONY PO
mANH, 3, 4, SmBTRE, FULEHLS B

2T TR AT—RICEGEEIN, yBEIFRDLNL
otz (Fig.4). Lo L, 20 BECRBULEEICHE
AL x> Fovg— 2 5B I L7z,

T RenyZEb

BERrp O BT 5 iREREHEENEOREDL, 45k
13.8mm, 3%22.0mm, 4#%24.3mm, 5 i%24.1
mm, 207%24.5mm Th -7z,

b BB D FREMERTIE Cld (Fig. 5A, C), k& (L
T EHED 3 BTN 2 3R &2 ) (Fig
5B), 4mTlHiFITEMRILL (Fig. 5E), 5 &% (Fig. 5D)
BLUr20m% (Fig. 5F) TREMLL W, 7a7
F7N) A oFEERTRNT TBRBORESD (£ 770
- o—) I, BEBIIBVWTIIWBREAETH CBES
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Fig. 3. Age-related changes in collagen solubility

in the Hokkaido native horse tendon.
The ratios of soluble collagen to whole
collagen obtained by acetic acid (&) and
pepsin treatment ([J) are given.

N7275F Th - 725 (Fig. 5A), 3 LI ERES
tkogiZEane (Fig 5B). 4B Cld ARGHER S
ICEE I N R BRI (Fig. 5C), ks
I THIA B 2 ), R L 2B REETL 2
BMEINGL ko2 (Fig.5D). ~= ¥ ) ric k-
THERINEMENE, 4RBETREEEICHFEL
TWwa 3L T (Fig.5E), 20/&BTIRIZ LA LE
gZxnhr o7 (Fig 5F).

L% (Fig. 6A) BL U3 mE (Fig. 6B) DK
T SEM & T ke M L TEEZ N NREE
13, SEBETREMZL {EhbBEhL ka7 —

Fig. 4.

3 Bk ER
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Age-related changes in collagen profiles
on SDS-PAGE in the Hokkaido native
horse tendon.

After denaturing with 1% SDS, 1% S-ME
and 3.6 M urea, partially purified type |
collagen obtained by pepsin treatment
were electrophoresed on 5% polya-
crylamide gel.

The figures below the gel show the age (in
years) of the horse. a1, «2, § and y

chains of type | collagen.

Fig. 5.

Photomicrographs of tendons of Hokkaido native horses.

Longitudinal sections of the tendon were stained with toluidine blue (Fig. BA, 1 year of age; 5B, 3

years of age) or hematoxylin and eosin (Fig. BE, 4 years of age; 5F, 20 years of age).

Fig. 5C (1

year of age) and 5D (5 years of age) show an autofluorescence of elastic fibers in the tendon.
Arrows show a peritendineum internum. Scale bars, 100 gm.
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Fig. 6. Scanning electron micrographs of tendons of Hokkaido native horses.
In cross sections of the tendon (Fig. BA, 1 year of age; 6B, 3 years of age; 6C, 5 years of age),
bundles of tendon collagen fibers are surrounded by the peritendineum internum (arrows). At a low
magnification of longitudinal sections (Fig. 6D, 1 year of age; 6E, 4 years of age), tendon collagen
fibers (arrowheads) resemble the tendon fibers shown in the photomicrographs. Although collagen
fibrils are not distinguishable at 1 year of age (Fig. 6F) and at 3 years of age (Fig. 6G), collagen
fibrils are observable at 5 years of age (Fig. 6H) and at 20 years of age (Fig. 61). Scale bars: (A,

B,C,F,G H,I) 10 zm,(D, E) 100 zm.
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Effect of protein level of concentrates on performance, feed intake and
blood constituts in early-weaned growing Wagyu steers fed hay ad libitum

Masahito SuciMoTO, Chizuru YAYOTA, Yukinobu SATO, Hajime MIYAZAKI
and Yoichoro SAGAE

Hokkaido Prefectural, Shinotoku Animal Huébabary Experiment Station, Shintoku-cyo 081-0038

F-T—F o7 HER, BENEREERS, RE, AERE, ok

Key words : protein contents, growing Wagyu steers, performance, feed intake, blood constituents

Abstract

The present study aims to determine the effect of the level of protein contents of feeds on feed
intake, growth performance and some physiological changes of beef steers during a 6 months growing
trial. Fifteen Japanese Black steers approximately weighing 100kg and weaned at the age of 3
months were assigned to three treatment groups with 5 replicates in each treatment. The treatments
were 25% (HP), 20% (MP) and 15% (LP) of crude protein levels of concentrate. Steers were given
50gDM/MBS of concentrate and chopped hay ad libitum daily.

Results of the study showed that protein supplementation had no effect on concentrate intakes of
the steers among treatment groups. The hay intakes of the steers increased with the level of protein
contents 39.6, 41.7, and 46.4gDM/MBS for LP, MP and HP respectively. Thus the total dry matter
intake tended to increase with the level of protein contents of concentrate.

Average daily gain, heart girth and belly girth gains of steers in HP was highest in the three
treatments, but the difference was not significant.

The serum nonesterified fatty acids concentration in HP group was lowest in the treatments; 77.
1#Eq/1 and significantly different among treatments (P<0.01). The serum urea nitrogen and
triiodothyronine level of HP group was 13.5mg/dl, 1.6ng/ml respectively, and were significantly
different from MP and LP (P<0.01). The serum thyroxine level tended to be low in LP group.

We can suggest that early-weaned growing Wagyu steers should be given the HP concentrate diet
until 9 months of age.

Efaktoit5 &z £X & 4 50 gDM/MBS & L, #H

' 0 BRI v, WEMEOBREREY B ) T

RIEEROM S > <7 B (CP) &EDE VD EREBH
BERBEFRAFICBIT 2RHE DB L CERREREIC RITT
BRI L. 3 AMTHIALL T4 % 15 BEA
W, #6572 RESR O CP &8 T 3 Kk#(25% : HP,
20% : MP, 15% ' LP) %#8&\J, £ LI 5T D
FoE L7z, BESLEG O SPEHREIIN 100 kg TH 72, 12

ZH O2000F1A250H

MR 22T b - 7208, BESRO CPEE2E5H
5 L MENOTERE T 2EMmIchH » 72 (LP: 39.9
¢DM/MBS, MP: 41.8 gDM/MBS, HP:45.1gDM/
MBS). L7:'-> T, #%4iEiE (DMI) T3 LP 5
HP ~ & 8§ 2 @M 7 5 iz,

I HBKE - MEORER - BREANEETRIE, MP
R LP & T HP TEL & pEmIC - 72, K&,
MP % LP & X T HP TE< % 2RI H - 72, LP
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BT H5CPOTREIZ6 A E T100%% T I
D, MPTL 62HMETIZ L > 100% %724
BETH->72D%, HP Tk 75 BBLIKIC 130%1&1:
Lo,

MmEE7 v a—2 (Glu) BEIR, YORBICBWTY
MERICEETEERRBO LN - 72, IEAS >R >
(Ins) B, 62 ApLIMIC BT, MP 2o 2 K
EHE L CEETHRE T 2RI H o 2. TR
BB (NEFA) {2 MP° LP &l L€ HP TEVWE
2Lz (P<0.01) 2%, MP & LP oflicHE=EIZ %
rode, MERFERZE (UN) BLIUF)3a—Fy4n
=> (T3) iz, MP°LP & X T HP TEWlEL T

L7z (P<0.01). MP & LPicZEidhd>72. Ffa-

¥ v (T4) 13 LP TIEL & 2MRAIC H - 72,
ARBOMER, 3 A CHILL 2 EEMEREE
BAFICHL RS T2RBERBNOCPEE2 25% %
TRHHZ LI ) BYEREZA LS REB LV
HEDREEL2ED ) 22 EHTRENT2,

i

WHF TS5 ~6 AT THEILLTWEZ &o7—
WEICAT 2 b T E 22 (AR, 1982). HZAEIZEAEHE
(1995) THHRE 150 kg, T b bR 52 Al E T3
EPRAL TWd Z L 2FMRICEREI T REN T
3. Lo Uik, MEMICENLRFICERT 2729,
3~ 4Rk & o B OAMMELBH I NS
9k >TETEBY, MYERS et al. (1999) i%, 152
HEHERLS L 0 215 HIHEILO T4 L D L 90 Hp T
HEZLL 72 TR OB RE RIS o722 & %
WL 72,

BIIIBRED I V) HERI A TN Y 28K
L, BRI E NGBS DORRICEE R
VEED D 5 (AAFIZEIERE, 1995) Vb T\ 5D,
Z D7D RE MR % 44052 5 2 & otz
RESR OB 2 5B T2 MR EETH
5, ZOZLIZDWTEAL (2000) 13, RE®E%
BHEFRAI®IRGTICBNT, 3» AR CEBILL 2
BENEERSFTRAFICHE ST 2 BEFERIKIE (3K
E (MBS) 720 50 gDM & ¥ 2 D@47 & LT
5. F72, BFH S (1996) i3, RE L 1.2% 0 HEHE
2#GLCER (4B~ 9» Al Li-E4 Tl
BHIMORAERMESBr o722 L2 HE L2, L
LIS DHRTIE, FH\V- 23 BEMAE N 4
128 VP DEBI OWT i+ R I N T
Ve, ‘

ZZC, ARBTIE 3 Al L L 72 BEEfER
BEOBERIICHEHHRET TRET 2 BERE
CPEZRNBNIRE - FRERES L O Im Rz
R TR S TRETL 72,

i

CEE T SEMITHE—ER

MEE LU HE
(1) #3486 L URBRRE
3R CHILL 2 EENEXRBERSF 15E 4
AL, ABRLEY LT, BREARNEKRECPERET
25% (HP) -20% (MP) -15% (LP) o 3 ki#skiT,
ENEFNICSETOREEL 2, REBEEEIZI» Al
T& L7z,

(2) \EHsLURAELER

BESAIRBLEIC SO TCEA L DA
72 (F1)., T4abb, HP QI HROBERAE AR
EN—Z RO 16% % R TRE L 288
%, LP 13 50% 2 FE A KEZE TREFL 7288t %2 F v 7z,
MP ic i3 ERABAFAR 2 Z0 LT AW, BE5REIZ
50 gDM/MBS/day (245, 2000) & 3%5E L 72, A
BHE, B 5cm I L 72 F € 2 —FREE % B iR
B3I, KBIUI 2T VERED BEBR S L7,
AR5 9 30 BLU16:00n 1 H2EE L, B
ErEHEEsL 22,

REBHEPZEN CHEAT L L. SESINCIRS
ENEN Ry 7 (10.8mX6.3m) 2FHL 72, -
FoyZDRidary 7 )= 8T, 219 —21L T
=7y FE HEMERXIC 3 ETOHREL .

(3) FAEIER L URFHER

BEFLRFICARE B & OMRRBIE 21T - 72, LISIRE R
EF 28T, WREIEIZ 4 BEBCERL 72, 4
2 Bl & 4 BME CHEERD SR EITEV, 7y
6 F ) 7 2RI 2 ml, Moo BN
IR 9ml 2B 72, 7ok M) ARz je
WL ESL I M %4 BEL (3000 rpm-10 47), $REY
Hoiz 7 nva—2z (Glu) B2WEL 2. MG EEH

Table 1 Ingredients and chemical composi-
tion of the experimental feeds

Level of protein content?

Item WP MP  LP Hay
Ingredients®
Formula feed, % 8.9 100 49.9
Rolled barley, % - - 50.1 -
Soybean meal, % 15.1 - - -

Chemical composition

Dry matter, % of FM 84.5 8.4 845 8.9
Organic matter, % of DM 94.0 941 95.9 934
Crude protein, % of DM 245 198 16.2 12.7
Neutral detergent fiber, % of DM 17.1  18.2 16.8 73.2
Acid detergent fiber, % of DM 8.6 8.8 7.5 422
Crude fat, % of DM 26 29 24 1.9

Total digestible nutrients, % of DM 84.5 84.1 84.1 57.0

*HP=25%; MP=20%; LP=15% crude protein
concentration of concentrate.
*Dry matter basis
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IR IR L 22 i, JREEITCHAL > X
NR—F—WIZ10~15 4 MHBE L Th 5 MLiE % 58
(3000 rpm-1043) L, &#r% T—30CTRFL ..
BT RICBERIERS (A—x—TA 31—}, BL
SET2) 12k 2 TRIBENRIE 2177 - 72, BIELS
firi3, BRBOBMmEE L.,

4) SWBEEBLURHFE

HERA L 2R (E - BFRARASRE - KM - E
NAKE) OGRS L2, SEEBR, 4
(DM) -A#4 (OM) MRS (CF) -H#ET s —> =
> Ml (NDF) -BB¥ET 2 — 2 = > Ml (ADF) -
M7 (CP) & L7z, AFridEE: (MR, 1994)
2 BEo7, BELEC D W T3 in vitro B4 1 1L =R
(IVDMD) ##lZE L, IVDMD # 5 Wb ET B E
(TDN) % #t5€ L 72, BHHEAEE TDN &=,
2 —7%—iHEZ DM && (ERlfE) <HRLTERL
fo. KREMB L UENAKRED TDN & &l HAERE
kR (1995) DfEERAVR, BEB X REHR
BORSHET b ICTEEESEET R LI L
7z.

MENSHEE S, FEHERENE (NEFA) - JREEHR
(UN) -4 >2) > (Ins) » P ) I—FHfa=>
(T3) Y4 ux> (T4 & L7z, NEFA-UN-Glu
%, BEE0 T (Beckman, CX7) ClbfaE=E L, Ins
T3- T4 DERICITTHRDX v ' (Boehringer Mann-
heim, =>F 4> T X L) ZHWE,

(5) HEERE

BEFLEFIC B & 3 > AD3E &l (tikid, AD3E i ; /¢
VEIFVERVF /—L 500,000 1U0/ml, 2vAAY
7zu—)L:75,0001U/ml, BEER P 2 7xu—)L!
100 mg/ml) Z HAHES L7z, #5213 0.5ml/BHE L
2. BEZIVAICHETLE2FIUTHSL. B
Mok iE, 2B RICHEREL 2.

—&—MP

10
il

Concentrate intake(gDM/MBS)

Age(months)

4 5 6 7 8 9

(6) HEEHIE

FHEICIZ SAS D GLM 7u i Uy # vz (SAS,
1995), MRS DT — 1%, BIEfER O CP ki (R
BE) % 1 RRTF &L, AMs L ORBLE X A b
DEHEVER% 2 KRRTF L § 558Kk LT L 72
(FrA 5, 1990 5 GILL, 1986) . FEMLIE X A # DL H1E
BOBFEE T - 28540, ABO#ITICE L7 ) XS
HARBMECR 5 L B L, CONTRAST A7 —
b2y b EACUERESKRE BTN S, 1990 ; HESS
et al., 1994) % BRBIHE = L 12T - 72, MoT—2F
IFERBAE % B & § 5 — GBS RS 2 T\,
SEHMER O ZEOREEIC 13 SCHEFFE #:% Fw 7z,

& ES

FRHEREZ R 210, A L) #BEX 11
A7z, BEE L2729, MEHEREDHEERENL
LZdr o 72, IREFEMOFMEIIRE LB Y 50 gDM/
MBS T#& -7z, BENFIE T HP T 46.4 gDM/
MBS, MP T 41.7¢gDM/MBS, LP T 39.6 gDM/
MBS T4 Y, BREMHOCPEELFEE ZIcONT

Table 2 Effect of the level of protein con-
tents of feeds on feed intake in
Wagyu steers?.

Level of protein content®
HP MP. LP

Item

Feed intake, gDM/MBS/day

Concentrate 49.4 49.8 49.5
Hay 46.4 41.7 39.6
Total 95.8 91.4 '89.1

TDNe intake, g/MBS/day  68.5 65.9  64.4
NDF* intake, g/MBS/day 42.2 39.3 37.1
CP¢ intake, g/MBS/day 18.2 15.4 13.2

aNo statistical analysis for this data.
"HP=25%; MP=20%; LP=15% crude protein
concentration of concentrate.

¢Total digestible nutrients

9Neutral detergent fiber

¢Crude protein
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Figure 1 Effect of level of protein content of feeds on concentrate and hay intake

in Wagyu steers.

HP=25%; MP=20%; LP=15% crude protein concentration of concentrate.
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Figure 2 Effect of the level of protein contents
of feeds on crude protein intake in
Wagyu steers.
HP=25%; MP=20%; LP=15% crude protein con-
centration of concentrate.
Protein requirment was calculated from Japanese
Feeding Standard for Beef Cattle (1995)

VERDHE & Te - 72 72O Thnlelc & b 74 - &5
PREZBEREEINZ (M3), Gluik BT 2D
BE Tk, MPT1%kmHE (P<0.01) - 2 k3 (P<
0.05) - 3k (P<0.05) »*EFET, LPTH 1kIE
(P<0.01) »*FEE D A &b %) WAPRDH 5
N7zdizx LC, HP Ti3 2 k3E (P<0.01) - 3KIH
(P<0.05) - 4 k1 (P<0.01) »"HEE %D Aic &
L7 ETFE#HIR LN T THho72. Lo, &
DA BWTH REBAFEMICERI R LN h - 72,
Ins Ti3, MP B LU LP iz 1R (P<0.01) 77
BEELRD, AMoETE & ICERNICENT 22
LHVRENT, —F HP TiE, 1X3E (P<0.01) & 2
K1 (P<0.05) DT AHHEE % ) R o HER 2R

Table 3 Effect of the level of protein contents of feeds.on growth performance in Wagyu steers.

Level of protein content?

Item HP MP LP P
mean se mean se mean se

Initial weight, kg 100.5 7.1. 104.4 7.1 100.9 7.1 0.91
Final weight, kg 283.1 16.1 273.8 - 16.1 273.2 16.1 0.89
Average daily gain, kg 1.04 0.05 0.94 0.05 0.96 0.05 0.39
Withers height gain, cm - 24.7 1.0 21.0 1.0 22.4 1.0 0.06
Heart girth gain, cm 47.2 2.1 43.2 2.1 41.8 2.1 0.20
Belly girth gain, cm 66.6 3.0 59.4 3.0 58.4 3.0 0.15
Weight/height ratio® 2.5 0.1 2.5 0.1 2.5 0.1 0.83
Belly/heart ratio® 120.5 0.9 118.1 0.9 119.5 0.9 0.22
Backfat depth?, cm 0.86 0.08 0.66 0.08 0.86 0.08 0.15
DM intake/gain 5.0 — 4.9 — 5.3 — —

aHP=25%; MP=20%; LP=15% crude protein concentration of concentrate.
®Weight/height ratio was calculated as follows; body weight/withers height X 100, used values obtained at

the end of the experiment (9mo).

°Belly/heart ratio was calcurated as follows; belly girth/heart girth X100, used values obtained at the end

of experiment (9mo).

“Backfat depth was measured at the end of the experiment (9mo).
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HP=259%; MP=209%; LP=15% crude protein concentration of concentrate.
A treatment X age interactions were detected.

Table 4. Effect of the level of protein contents of feeds on blood constituents in Wagyu steers®.

Figure 3 Effect of the level of protein contents of feeds on plasma glucose and serum insulin concentration

Level of protein content®

Contrast®
Item HP MP LP P
mean se mean se mean se Linear Quadratic
Nonesterified fatty acids, #Eq/{ 77.1®2  12.2 117.4%®  12.3 130.8* 12.5 <0.01 0.79 0.85
Urea nitrogen, mg/d!/ 13.54 0.5 10.78 0.5 9.28 0.5 <0.01 0.10 0.25
Triiodothyronine, ng/m!{ 1.64 0.1 1.38 0.1 1.28 0.1 <0.01 0.44 0.17
Thyroxin, xg/dl 8.7 0.3 8.5 0.3 7.7 0.3 0.06 0.21 0.12

DMBEFSERF 4R L7, BESEEG O CPERE
% & 5 & fid NEFA 3K TF L7z (P<0.01). UN
i3, BEFER O CP HE20OMMICf-> T e, MP ERED#E R DR
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fEERL7. T3 HP TABKCEWEZRL (P< 2GS LRIEES T, 2%B L U0k K5 L
Fotde k) WEAED 5 2 & LT3, KRR TIZERK
FTORBRET-> T 5D,

2No treatment X age interactions (P>0.05) were detected.

YHP=25%; MP=209%; LP=15% crude protein concentration of concentrate.
*Observed significance level for linear and quadratic effects of age.
ABT east squares means in the same row with different superscripts differ significantly (P <0.05).
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Adaptation of distribution on number of
transferable embryos per treatment.
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Abstruct

Three different random numbers generating methods were compared concerning adaptability on
field data about transferable embryo conducted in Hokkaido. Field data were from multiple
ovulation and embryo transfers from 1995 to 1996 in Hokkaido. In MODEL 1 the number of transfer-
able embryos was produced from a Poisson distribution whose parameter was distribution according
to a gamma distribution, whose parameter was distribution according a normal distribution. In
MODEL 2 the number of transferable embryos was produced from a Poisson distribution whose
parameter was distribution according to a gamma distribution. In MODEL 3 the number of transfer-
able embryos was generated from a Poisson distribution. The value for the normal distribution’s
parameters of transferable embryo production in MODEL 1 was x=4.5 and ¢2=0.1. The value for
the gamma distribution’s parameters of transferable embryo production in MODEL 2 was « =1.0 and
B=4.4. The value for the Poisson distribution’s parameters of transferable embryo production in
MODEL3 was A =5.7. The smallest x* was estimated by simulation using MODEL 2 with & =1.0 and
f=4.4.
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Methods for generating number of
transferable embryos.
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Treatment situation of donors.

Number of
transferable embryos unavailable embryos embryos per treatment

Number of Number of transferable

Table 1
Number of Number of
treatment embryos
Total 143 849
Season
Spring 37 246
Summer 22 180
Autumn 32 157
Winter 52 266
Genetic performance of sire
High performance 21 116
Middle performance 81 556
Low performance 34 143

541 302 3.78
149 97 ) 4.03
116 58 5.27
115 42 3.59
161 105 3.10

91 25 4.33
337 219 4.30

93 44 4.06
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Current State of Ostrich Management and Feeding in Hokkaido
Hironao HoukivaAMA and Mutsuo OHARA

Takikawa Animal Husbandry Experiment Station of Hokkaido, Takikawa-shi 073-0026
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Abstract

Current state of ostrich management and feeding in Hokkaido was investigated. Number of
ostriches raised in Hokkaido is growing annually from the time starting its rearing. There were 443
ostriches in Hokkaido at the time of this investigation, and the ostriches for breeding were about 80
percent of them. It is expected that number of the ostriches will grow moreover because of increas-
ing production of its chicks. And it seems that the production of the ostriches for finising has already
grown and the supply of its meat will grow.

One of the most limiting factors in the expansion of the ostrich industry is the low rate of
reproduction. Fertility and hatchability of eggs and livability of chicks were extremely variable.
Progression of feeding and management techique, especially about the fertility, the hatchability and
the livability, and improvement of genetic performance of ostriches are needed to improve the
reproductivity. Early practice of the pedigree registry is needed to improve genetic performance and
to avoid inbreeding depression.
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Table 1 Number of ostriches and its farms
according to sub governmental
region of Hokkaido

No.of aim of raising (birds)

region farms breeding finishing  the others total

Oshima 23 0 23
Shiribeshi 36 36
Iburi 69 89
Hidaka 20 25
Ishikari 113 113
Sorachi 9 14
Kamikawa 6 12
Abashiri 63 63
Nemuro 3 3
Tokachi 5 65

total 31 347 443
as of Mar. 1999

W WM W O N
o

S oo wo oNS o

oo WUIO WO OO

@

o)
321
—_
—

EL, BHEHASERED 1% %2 hdTwiz, 203X
FHRDEFHICBITE, ZNEFTHI—Z ) vFDIR
SEEMRIL, HERTUORTH ), BN TOEKIKFED
BEAEZEDHT Wz, 4%b, Z03ITHIERIC
BIFSF—A M) v FOEEREICE > T bk
EZbNb,

(3) EAILLBIZF—XPY v FNEAESTIEOTEE
F—Z N )y FEBOREBIAE TR, R EAD
B o 2 DHT 1997 F£) 44% TH Y, KT 1998 F£ )
24%, 1996 FE D 20% ThH - 72, BHROA—Z F 1) v F
BIEIE, B T7EH 1997 £ TCICRERBEAL Tz,
F—ZX M)y FEBORERICBIT kD ERH
MER2IRL2, BbEr -0, PERERE
BED T9% T, DWW THARIRFED 50% TH - 72, LIT,
BEARSE 33%, TEIRARSE 25%, WEREEE 17%, B L U%
DM I3BDNETH - 72, L72hi-> T, BEREENE
B, SBBIML T b EER b, £/, B
WOBBD 5 LRI %454 L T\ 2 81413 68%,
BRI 56%, W5 OEAIR 56% Th -7 Thb

hatching egg

style

chick,young— 44
adult bird

6 110/

sale of egg|ltH

contract to [
hatch

sale of chick

sale of adult_‘; T,
bird T
production of]
meat

the others|[HEE8

W L L v
0 20 40 60 %9)
0,

Fig. 2 Percentage of the aim answered by ostrich
farm managers in Hokkaido

b, WO - BB ARAELCBY, HETOHENE
BEDSTBE 7 B A Ll FIzE L Tz,

=)y FOMKBINERLERL T\ 58
270%THY, —EHOEIED ANDERIZ 13% TH -
7z, —7, EREFIEEAERL T WEBEI 17%
Thotz, —PTHEERDOBINERZ»ER L T\ 52
Wi, &Ko 83% Lm <, 41, MEEGHL#HEET S
b, HERETH B EFEZ bz, 7, TEREGE
BIZLE) EEEL ZREBEEN%THY, BE
FHHOERBANEEOEEMZ2BHRL THBZ 0%
P2 T2 F— A )y FOMBEEHIEIC O T,
EEHED 86%DT THEE, YREIZL CHY, mEEEsHEnN
FEM Iz 1} 72 BAKRY 20 B M A B 5,

(4) BAICEAIHALF—X Y v FEFRDOERE
F—Z2 )y FOEATLZR IR 2, EITH
FEREATCIE, A TTD0%ERDLEL, RT, B
T7VAD20%TH -7, —H, R THEATGIL,
END 4B THRL L, DWTEHT 7 ) 2D 22%, &
FED1I% TH 72, FOM, TAN) A, FAV, 4
XNV, Za—Y—JV FrLE8ALLERLH -2,

0% 50%

= & Japan’
South Africa
_ Canada
42 < | mUSA.
1976l 9 |5 | Othe others
100%

Fig. 3 Percentage of the source of ostriches introduced into Hokkaido

— 5] —




EFIRE - KRERE

SAEEIZE, HFFTEBET 7 a2 b SE o ANE
HE2NTBY, BEATLOEESL NI, 775
M7 70D cTHEMT 2 EEZ 5055 BN
TOFFEEEEOTEM (K1) 12k, #RIICERN
D2 THEE-> T BEELLND.

=AYy FREIEE BRI EA L 74— 2
FOYFOBRERAT—Y TR, BEFUBTHRDLE
<, RWT, BtED 21%, EBD 1I8RDNETH - /2. M
DYERIIT 2 ~2.5 £ T, HEOWERBIZ 2.5~ 34 (R
A, 1995) THY, REHBREEELFEL LHA, &
WD D TEH 2B 2REB I UEEIR, T
HERBICFEL TW b - FHIS NS,

FE OPAE A RS ) g 0 R AT L. (BbR) B &
UCEREZX 4 12RL 72, FLENFHIZ 46% TH
D, &EiE 6%, RiKiZ 31%TH 72, FULL 228t
BREENNE)Z 52% T, Z DEFEIT 25% ~82% & B
MCHOENFBEEZETH -7z, EHFUS (1999 a) 13, 4
L OTE 2 B TEML, TN FE)IT 54%,
BEEEDFE)L 65% TH Y, BFHMNZERIEN LIFE
Blok&b 722 & 2H|EL 2. 72, DEEMING and
AR (1999) 13, HREHD 22— » VBB THER
BB LUMEEE £ b, FHEEIZ 30.0~86.7%, I
1bERIE 3.3~80% T, BEMIcKELERALGH 122
LEHRELL, BEHTOKRE LEE, EBLU0HE
BB DL L T W T E 2R LT 5,

F—Z F )y FHERICEAR LTH L# 5 ER
B\BLEIIELTEBY, ZoMoEENEL, BEno—
wWRlES>TER, BFR (1997) i3, A—2AF) v F
HEEDBAEDRIUL, bt ) & 1920 FRUST 2 ) T
CHBEEDIFE LIAOZEIZFEIIL T2 L35 L
TWa, Tbb, LEHEMAREG DLW,
FER OMSOEMMi CTIB S N TWEHTH 5. ENIC
B4 —2 M) v FoEmNEoOBEMz BT, %
SEFABIR D BEINATBEZE Th - 72 Z &R0, BUENEIZET
¥ 8 B2 BFERBERD LD Tz Z bav s, Lk
DEHEBEEL ORI H B EEL 55,

GBDA—Z M) FOFBPEI OWTIZ, FHFE
PEDOBEM%EEZZ THREEVEENZ L5, B
BEELERICEINL WD r#EHS NS, ER

100 (
) 2 82
= maximum
L 52
50 %46 Oaverage
31 25  =—minimum
0 1 ]

hatchability of livability of
eggs incubated  hatched chicks

Fig. 4 Percentage of hatchability and livability of
ostriches introduced into Hokkaido

T, BERG>» 5 28U EEBL ChwbdF—2 ¢
oy FRENSL, BARMEKOREEZT -Vl
BHEA TWE 2, BEAINLA—Z ) vFDE

CIBBRICEMWERIC > TwdineEZ 55, &
Llz, BERADESEE, B0 - BRSO RAEEATE
<, B COREEIGTRERREICHEZ 06, 4
BOBFERNF ORI, BENIC BT B 8EEESINH
FERIC 3 LHEEI NG, T/, BEREKREES
HREMIC L TW R BENEEY RO @, o722 &
b, BEDHRER, BRI, RFEIAELLL,
BERADEEIVERT D EEZ LT,

BIEEDEZ AKX —2 ) v Fix, ErEicBb 548
DISBREN & T > TV TR, 1997), BE#iz
A e 3 0, IBARHIEENNE L YiconwT )
WOHMA TA ZEDPBETH S, Flo, F—2 ) vy
FEFLWVEEL L CEB3E52Hicid, BRI
EEWER EEELENEETH 5. HORBANCZUK
and SALES (1999) i, BAENI—Z } ) v FEHED
REHIBEL T a2 R EELERIZ, KOBFEET
%5 & 5K, DEEMING and ANGEL (1996) 1%, FIZ&
RRRICT D720, SRERSIMEES &L OB LR
EALEERELZEDVNETH B ERBEL TS, 0
iz, A—2 ) v FORIDEENRE & &2
B FEEREAN, HHc, MINENE & CERE O
kA ETH B,

ZHEENM LRI OEVIEL BRCRAT 2 7260
DEFEBANTE L CATEREDOEASNLEEIN T D, L
L, HUCHZERMEYER (1994) %, #A—X} V) v F D
ATHERBIC BT, HEWaICIZESEEIN TV 3 09EM
LERBEICE > T EH|EL T 5, F72, BEIs
DIRFEHIESL B OB REMOM 7 &, BHOBREEIC
WL 2R E BB 2 DERIUBETH B,

RN DEBHIREICE W T, REINER (1995) i3, &
HNTIFARAGE BT 2 LB EIERL T 5, 4514,
EHNEREOEMSBFRENLNT, TRIChH72-T
I, RSB L ORRERE AL CGEEEER2 H
LT UE e 57\, Zokzdicil, Ko e
SHlEORMERSVETH L, oML, £
i (1998) 1F, bAEICBIFAA—2 ) v F ol
MBED D N Fiz DWW TIREL 2. MHBEHIE L #
®Y b ick ), EREA, SEKT— 5 DEié,
FRIEB L LICEDCBRESTRE LD, e o#E
HWEIEARERSN TV EEZ LN 5,

F—ZA M)y, EELLTRELTHRELZD -
T3, BEBNLSARHANTEE L X skt
FRFIZIE 65 A TWaD (FFI, 1999b). F72, +—2
Vv FAD—  F 28IET 2B NHLEETH
5. Lieh>T, 4% BREDBRIZ BT 72 i 7
W) #HADTEABE RS EEL Bbn b,

— 52—



A—2 M) v FOEFEERE

Ty —FREY R ofERIZHIZY, SHIivwie
PV BARL—Z )y FFERESILEE SRR A
fric N E» E&T.

X (73

DEEMING, D. C. and C. R. ANGEL (1996) Introduction
to the ratites and farming operations around the
world in improving our understanding of ratites in
a farming environment. (DEEMING, D. C,, eds.) 1-4.
Ratite Conference. Oxfordshire.

DEEMING, D. C. and A. ARr (1999) Factors affecting
the success of commercial incubation in the
ostrich biology, Production and Health. (DEEM.
ING, D. C,, eds.) 159-160. CABI Publishing. Oxfor-
dshire.

HORBANCZUK, J. O. and J. SALEs (1999) Reproduc-
tion is a crucial problem in ostrich breeding.
World Poultry, 15: 28-30.

EFILHE(1998) 4 — 2 1) v Fofu#Esk. JOC ],
4: 12-15.

FHIMEE - KFEEAE - BFGELE, (1999a) £—A b
oy FOENICBIT 2 EEEE, HAREGFERE,
36 kRS, 23

EFIE (199b) A —2 ) v FOBK EHE, B
KORK, 9. 74-76.

HUCHZERMEYER, F. W. (1994) Ostrich diseases. 70.
ARC LNR. Onderstepoort.

FEEE (1997) EEE L THFTF 3 7oFHE1). HiE
DF3E, 51 673-677.

KIEReAE (1997) A —2 F ) v FEEDOBIKQD). I
W&, 1069 - 46-47,

KIEHEE (1999) Fpk 11 Fnd—2 + ) o FOfFER
. WBONATER, 1123 : 78-79.

AT (1995) A —A F v FofE(). BED
%, 49 1079-1083.

REINER, G (1995) Breeding and genetics in ostrich
farm management (KREIBICH, A. and M. SOMMER,
eds.) 71-76. Landwirtschaftsverlag GmbH. Mun-
ster-Hiltrup.

SHANAWANY, M. M. (1996) Ostrich farming is an
ancient business. World Poultry, 12: 59-63.






JEHEW 421 55-61, 2000-
FEF

RIWVAZ A HICBY 2RBIBER T D7 7 A5 H
BURRIINT X —F DHEE IS RITTHE
Wa WUk ZHD- 77y Ty b=t _VA S0 AR #EY

VEFRFREREESBZOER, BT 020-8550
VIR EERYE, WA 080-8555
Ot gk AACHEE R B ERAE S, AT RE 060-0003

Effects of readjusting the scale of linear type scores
on the genetic parameters of conformational traits in Holstein cows
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Abstract

A readjustment of the scale of linear type traits scores used in Holstein cows was performed.
Then, the effects of the readjusted scale on the estimated genetic parameters of conformational traits
were investigated. The analysis utilized data sets of two years (1997 and 1998) accumulated by The
Holstein Cattle Association of Japan. The records were composite and linear type traits for 32,487
heifers. Only the linear type scores (classified from 1 to 50 scale) were readjusted to 25, 9 and 5
classes of scores. For estimation of the genetic parameters of conformational traits, fixed effects in
the multiple animal model were herd-classification, classification month, age at calving and stage of
lactation. Linear type scores readjusted in 9 classes were able to remove undesirable distributions.
The heritabilities of linear type traits were lower from 0.01 to 0.04 in case of readjusted in 9 classes
excepted for side view of rear legs and foot angle than original scale. Composite traits heritabilities
were equal in both scales of linear type scores.
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Table 1. Original score and readjusted class
of linear type traits.

Original Number of readjusted classes
score 25 9 5
1 1 1 1
2
3 2
4
5 3
6
7 4
8 2
9 5
10
11 6 2
12
13 7 3
14
15 8
16
17 9
18 4
19 10
20
21 11 3
22
23 12 5
24
25 13
26
27 14
28 6
29 15
30
31 16 4
32
33 17 7
34
35 18
36
37 19
38 8
39 20
40
41 21 5
42
43 22 9
44
45 23
46
T 2
48
49 25
50
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Table 2. Structure of data sets for analysis.

Number
Herd-day at classification 3,991
Month at classification 12
Age at calving 22
Stage of lactation 13
Cows with first lactation record 32,487
Animals with only pedigree information® 66,383

2 Include in sires and dams.

BAITOEESH R 1LIRLRZ, ZOREY, 50
BRI LTh, 2557213300 % 5 HRFEENZ 0
ICEF L, ZOFMEN A 3T OEEIBIRIC AT
LMHADRD btz MDEE T H FENEm I D
L, g, 100550075 A2 EH L ARRER
Tld, MR TOTRCH 7 722 HMFALT
WEWZ EERREL, B, BoAEBLIUIED
W3OV, 2 aT 2B 772, 97728&
U5 77 AHRES LIBEN R aT OEESH %,
FNFEN, 25K 4icmL7z, 25 79 AICHKXS
L7BATYH, BED 7 7 ABHICEWEELR
LNz e, RATDEPPBHIN TV W
EDHREINTZ. 97T AHDBNIES 7T RICERS
L7258, ¥ED 7 7 ANDIBE OB 5 b hsE
SNz, MOBETLREICEED 7 7 Z~DEED
B BT NI N, chAbick ), MoKs
@%&waf,ﬁhx:T%97§x%éwu57
CHEXG L 28aic, X a7 nEhymyEne
ﬂ%t BIRE) T A — 2 DHEEIT T, #EFRD 50 By
B, 977ABLU5 77 AcEHRXS L 2EEBL%
FRL .
WMEREZ2 50 B, 97 7 AB L5 75 2 XKe

4000

—— Stature

3500

-+- Foot angle

3000

--o--Jdder depth

2500

2000

Frequency

1500

1000

500
0

Figure 1.

Frequency of linear type scores for stature, foot angle and udder depth.
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Figure 2. Frequency of linear type traits in 25 class for stature, foot angle and udder depth.
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Figure 4. Frequency of linear type traits in 5 class for stature, foot angle and udder depth.

Table 3. Heritability (h?), genetic (352) and phenotypic (5»2) variances (and ratios on original scales)

for type traits on original and readjusted score.

Original score Readjusted in 9 classes Readjusted in 5 classes

Trait — ~ — — — = — — —

h? 052 op: h? 0c2(%) o2(%) h? 0:2(%) ov2 (%)
Appearance .16 AT 2.97 .16 .48(102.1) 2.98(100.3) .16 .48(102.1) 2.98(100.3)
Feet and legs .08 .39 4.83 .08 .38( 97.4) 4.83(100.0) .08 .39(100.0) 4.83(100.0)
Dairy character 21 43 2.05 .21 .43(100.0) 2.05(100.0) .20 .41( 95.3) 2.05(100.0)
Body capacity 29 1.05 3.67 .29 1.07(101.9) 3.66( 99.7) .28 1.03( 98.1) 3.65( 99.5)
Mammary system .08 27 3.49 .08 .26( 96.3) 3.48(99.7) .07 .26( 96.3) 3.49(100.0)
Final score .15 26 1.67 .15 .26(100.0) 1.67(100.0) .15 .25( 96.2) 1.67(100.0)
Stature .36 14.32 39.33 .35 .56( 3.9) 1.58( 4.0) .32 .14( 1.0) .45( 1.1)
Strength 22 3.38 15.48 .19 .13( 3.8) .68( 4.4) .13 .03( 0.9) .22( 1.4)
- Body depth .30 5.08 17.04° .26 .19( 3.7) .74( 4.3) .21 .05( 1.0) .26( 1.5)
Angularity .16 1.69 10.57 .12 .06( 3.6) .51( 4.8) .09 .01( 0.6) .17( 1.6)
Rump angle 300 9.98 33.48 .27 .37( 3.7) 1.35( 4.0) .24 .10( 1.0) .41( 1.2)
Rump width 26 4.93 18.91 .23 .19( 3.9) .83( 4.4 .20 .05( 1.0) .26( 1.4)
Rear legs, side view 130 3.24 24.36 .12 .13( 4.0) 1.04( 4.3) .10 .03( 0.9 .30( 1.2)
Rear legs, rear view .07  3.63 49.44 .07 .14( 3.9) 2.00( 4.0) .06 .04( 1.1) .57( 1.2)
Foot angle 06  1.59 24.62 .06 .06( 3.8) 1.03( 4.2) .05 .02( 1.3) .34( 1.4)
Fore udder attachment .13 2.88 22.27 .12 .11( 3.8) .93( 4.2) .10 .03( 1.0) .31( 1.4
Rear udder height 19 4.97 2571 .17 .18( 3.6) 1.04( 4.0) .15 .05( 1.0) .31( 1.2)
Rear udder width 15 2.49 16.61 .14 .10( 4.0) .74( 4.5) .09 .02( 0.8) .24( 1.4)
Udder support A7 0 471 28.25 .15 .18( 3.8) 1.15( 4.1) .13 .05( 1.1) .36( 1.3)
Udder depth 28 3.05 11.06 .25 .13( 4.3 .52( 4.7) .17 .03( 1.0) .17( 1.5)
Teat placement .30 11.10 36.75 .29 .43( 3.9) 1.49( 4.1) .24 .11( 1.00 .45( 1.2)
Teat length 29 10.70 37.10 .27 .41( 3.8) 1.51( 4.1) .23 .11( 1.0) .47( 1.3)
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Table 4. Genetic (above diagonal) and phenotypic (below diagonal) correlations among composite and
linear type traits.

Composite trait Linear type trait
Trait 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1 Appearance 53 .75 .80 .53 .88 .80 .69 .76 .51 .20 .47 -.31 .20 .22 .23 .22 .35 .03 .24 .06 .09
2 Feet and legs .35 .36 .40 .46 .66 .50 .29 .30 .15-.02 .15-.55 .39 .43 .25 .15 .11 .18 .25-.06 .10
3 Dairy character .56 .27 .63 .48 .80 .64 .46 .64 .92-.06 .29 .00 .15 .07 .05 .37 .35 .09 .09 .04 .01
4 Body capacity .58 .29 .50 .39 .76 .80 .95 .98 .32-.07 .75-.22 .11 .32 .17 .00 .45 .06 .06 .01 .24
5 Mammary system .30 .26 .35 .27 .81 .38 .33 .33 .34 .04 .15-.08 .29 .09 .68 .52 .56 .12 .40 .30 -.15
6 Final score .67 .58 .68 .61 .82 .44 41 .47 .41 .02 .32-.10 .19 .18 .33 .31 .45 .21 .12 .14 .03
7 Stature 50 .25 .41 .62 .17 .75 .74 .74 .37 .19 .63-.32 .06 .33 .18 .12 .24-.01 .34 .05 .21
8 Strength .43 .21 .31 .69 .17 .64 .55 .94 .15 .02 .77-.16 .05 .28 .15-.09 .44 .08 .01 .01 .33
9 Body depth .46 .21 .44 .80 .19 .72 .59 .76 .36 -.07 .72-.15 .10 .27 .09 -.02 .45 .07 -.05 .02 .26
10 Angularity .33 .12 .70 .25 .21 .58 .25 .15 .29 ~.10 .04 .21 .08 -.06-.10 .41 .26 .04-.03 .00 -.10
11 Rump angle .13-.01 .01 .03-.02 .02 .17 .03 .03 .00 -.12-.19-.14 .01 -.11 .02-.08 -.01 .05-.05-.01
12 Rump width .31 .16 .23 .58 .14 .41 .46 .55 .56 .09 -.05 -.11-.04 .29 .14-.13 .25 .03 .08 -.07 .22
13 Rear legs, side view -.11-.20 .03 -.07 -.05-.25 -.12 -.06 -.04 .09 -.08 -.03 -.21-.37-.13-.09 .02 .06 -.18 .07 -.05
14 Rear legs, rear view .10 .34 .08 .07 .10 .30 .06 .06 .06 .03-.04 .03 -.14 .04 .24 .07 .01-.02 .16 .07 .01
15 Foot angle J11 .27 .06 .15 .09 .25 .14 .12 .13 .00 -.01 .13-.07 .11 -.05 .00 .14 .08 -.03-.04 .15
16 Fore udder attachment .12 .14 .08 .08 .41 .42 .08 .05 .04 .03-.06 .06-.06 .09 .06 .22 .13-.12 .70 .24 -.05
17 Rear udder height 12 .12 .23 .04 .35 .38 .09-.02 .01 .21 .02-.03-.03 .07 .02 .20 .38 .10 .30 .02 .01
18 Rear udder width .24 .20 .28 .35 .40 .50 .18 .31 .33 .18-.01 .27-.04 .11 .09 .10 .25 .01-.26 .17 .11
19 Udder support .04 .06 .11 .05 .26 .13 .01 .03 .04 .08 -.03 .03 .01 .03 .03 .07 .14 .11 -.03 .01 .16
20 Udder depth .05 .05-.02-.06 .19 .30 .19-.05-.12-.04-.01-.01-.05 .08 .01 .32 .18-.20 .08 .14 -.03
21 Teat placement .02 .02 .04 .01 .20 .14 .02 .01 .00 .03-.04-.01 .02 .02-.01 .15 .08 .06 .10 .14 -.15
22 Teat length .06 .04 .03 .13-.03 .02 .11 .13 .13-.01 .00 .11-.03 .02 .04-.01 .03 .10 .06 -.05-.07
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Table 5. Genetic (above diagonal) and phenotypic (below diagonal) correlations among composite and

linear type traits from readjusted scale®.

Composite trait

Linear type trait

Trait 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1 Appearance .53 .77 .81 .54 .89 .81 .72 .76 .55 .22 .47 -.31 .20 .23 .21 .27 .34 .07 .26 .07 .11
2 Feet and legs .35 37 .41 .45 .65 .50 .31 .31 .17-.03 .14-.57 .36 .46 .21 .19 .08 .19 .27-.06 .12
3 Dairy character .56 .27 .65 .49 .81 .66 .50 .65 .93-.04 .29 .00 .14 .06 .05 .39 .37 .08 .12 .06 .02
4 Body capacity .59 .29 .50 41 .78 .81 .96 .98 .38-.05 .74-.21 .12 .36 .15 .06 .45 .10 .08 .01 .25
5 Mammary system 30 .26 .35 .27 .81 .39 .3 .36 .37 .07 .14-.07 .28 .07 .67 .53 .55 .14 .41 .28 -.16
6 Final score .67 .58 .68 .61 .82 .43 .39 .45 .38 .02 .31-.10 .19 .17 .32 .31 .42 .21 .10 .14 .03
7 Stature .49 .24 .40 .61 .17 .75 .76 .74 .41 .21 .61-.30 .06 .37 .14 .14 .21 .02 .35 .07 .22
8 Strength .41 .20 .30 .66 .16 .68 .51 .96 .24 .05 .76-.16 .06 .35 .13-.04 .43 .12 .03-.01 .32
9 Body depth .44 .20 .41 .75 .18 .73 .55 .68 .41-.04 .70 -.15 .13 .32 .07 .03 .48 .09 -.04 .02 .26
10 Angularity .31 .11 .64 .24 .20 .62 .23 .15 .26 -.06 .08 .22 .06-.12-.07 .42 .33 .01 .00 .01 -.04
11 Rump angle .13-.01 .01 .03-.02 .05 .16 .03 .03 .01 -.11-.19-.15-.02 -.12 .00 -.08 .00 .08 -.05 .00
12 Rump width 230 .15 .22 .55 .14 .41 .42 .50 .50 .08 -.05 -.08-.03 .34 .10-.11 .23 .04 .08-.06 .23
13 Rear legs, side view -.10 -.19 .03 -.07 -.04 -.24 -.11 -.06 -.03 .08 -.07 -.03 -.23-.42-.10-.13 .03 .06 -.17 .07 -.03
14 Rear legs, rear view .10 .34 .08 .07 .10 .28 .06 .06 .06 .03 -.04 .03 -.13 .01 .25 .10-.02-.04 .19 .04 .03
15 Foot angle 11 .26 .05 .15 .09 .25 .14 .12 .12 .00 -.01 .13-.07 .10 -.08 .02 .16 .07 .00-.06 .21
16 Fore udder attachment .12 .14 .08 .08 .41 .39 .07 .05 .04 .03 -.05 .06-.06 .08 .06 .22 .08-.12 .70 .24 -.08
17 Rear udder height A2 .11 .23 .04 .34 .42 .09-.01 .02 .20 .02-.02-.03 .06 .03 .19 .38 .07 .29 .02 .00
18 Rear udder width .23 .19 .27 .33 .38 .49 .17 .28 .31 .17-.02 .25-.03 .10 .09 .09 .23 .02 -.31 .17 .08
19 Udder support .05 .06 .11 .05 .26 .14 .01 .03 .04 .07-.03 .03 .01 .03 .03 .08 .14 .11 -.03 .00 .15
20 Udder depth .06 .04-.02-.06 .16 .31 .17-.05-.10-.04-.01-.01-.04 .07 .01 .28 .16-.19 .06 .15 -.04
21 Teat placement .02 .02 .04 .01 .20 .13 .02 .01 .01 .03-.03 .00 .02 .02 .00 .14 .07 .06 .09 .12 -.18
22 Teat length .06 .05 .03 .13-.03 .03 .10 .12 .12 .00 .00 .10-.03 .02 .04-.01 .03 .09 .06 -.05-.07

2 Readjust linear type scores in 9 classes.
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Voluntary intake and eating behaviour for hay in Hokkaido native horses
and light half-bred horses

Yuko SHINGU, Hiroyuki INABA, Hiroshi HATA, Seiji Konpo, Masahiko OKUBO

Graduate School of Agriculture, Hokkaido University, Kita-ku Sapporo-shi 060-8589

F—7—F  EHfAER, RERHE, EERESE, Y7 7vy FRE, ®E
Key words : Voluntary intake, Eating time, Hokkaido native horses, Light half-bred horses, Hay

ABSTRACT

To obtain a basic knowledge of feeding ability of Hokkaido native horses, 3 mature Hokkaido
native horses and 3 mature light half-bred horses were fed timothy hay ad lib and were compared their
voluntary intake and feeding behaviour. The voluntary intake per body weight of Hokkaido native
horses tended to be larger than that of light half-bred horses (2.3 vs 2.0%) and body weight changes
of both breed horses were similar during this study. A time budget of eating behaviour in 24 hr of
Hokkaido native horses was shorter than that of light half-bred horses (654 vs 814 min, P<0.01) and

Hokkaido native horses tended to eat more frequently than light half-bred horses. Mean eating
duration of Hokkaido native horses was shorter than that of light half-bred horses (18.3 vs 34.2 min,
P<0.01). Because eating rate per metabolic body weight in Hokkaido native horses was faster than
light half-bred horses, Hokkaido native horses could spend relative short time to eat for maintenance

of their body.

= #

AEHEEAFEE DR AR IS DWW TR R 215 5
7202, ALERENERMES LU F 7L v FREUE
BEJBEICF T —FR—FNNEEL od b G5
L, HERAEES L OCBRETEIE gL 72, d6iEER
HENKEL ) OHBERERIIV 77V v FREL
N BBHEANCH - 72H%2.3vs 2.0%), REREIHFH O
FREZTLERIZITREE TH - 2. JLiENEED 1
HOE~AREERIZT I 7vy FRELD 5 <
(654 vs 814 4%, P<0.01), 1 B%47:2Y) DiRAREBIT %
WIBFIIC B - 72, —, AGHRERTE B ) FR iR AR
B> 7Ly FREL D DED>H»-72(18.3
vs 34.2 47, P<0.01). db¥BERMEREDRBEKEL 2
DREFEIXT T 7Ly FRELD OEL, ERfD
MACHFRICET 22 L2 LRERNIPENZ &7
R N7,

SH 2000F£2A9H

1

B T, O EEE R U7z kB IR & oo bk
WAAEBBC T b T & 72, MR, A&D
LEEINT LA EIThIT, HMIZIXEMET, EhfE
TH LV HFERIB ML T nwZ e rEn, £
2R MR & LR ORISR IC NS 1R
RARE e D ODE L, T L) KA RET THE
BB TIRE TH - 72 D13, dLEEENEEOR AR
NI ED o2l EEZ LN TWE, LarL, Kok
DIRERENIC DN, ERICER 2T wEIIS%
v,

MicoL and MARTIN-ROSSET (1995) 1%, #RERE
(feeding ability) ##R&ATE), SEHER, REEB L
UfbZ Kok - TEHMliCE 5 L RT3, £Z2T
ARBRTIE, BA BB TEREEHRS LRI
HHEARE RO HHRAE B L AR 2 ) BT,
JhimEAEE L R—8s L CHEENEEINTCER
BTy FRE L, dLHRERREBORARES

i
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FENT - WELZ K LR - AAREE

B 2 R AR5 - 2 & HEY L L7,
s L UHE

ARRBI T, ALiRE R B SRHB S TR RN
fE 2 TV 2 ALHEEANTE SOt B 3 SRR B B 1A IR
HIRE 394 kg LLTHREE)B L U7 7L o FRBUE
B 3 VEGGBREAR PR E SR kg LT 7R E)%
AL, TNEFN3.6X3.3mBLU3.6X4.0mDE
N oL 72, S ERHE T 'S — K —
TN LI B 2 B v, PR A BIE L 72 P
BREENH110%% 9:00 B L r16:30» 1 H 2 [H %
IO THES L, HRHEEIREL, kBLUI %27
v7ay 73 EEERE L.

AR T 7 AR, A#I4 A L7z, HEB
RERBNERIRSEL LAIHEOREEZZELIINVT
To72, AEREFIE, ©T4A42 272 TEHERE
DITEN % 24 BEIRE L 288, TER R BRE, KEB &
U Z Otz 430 C 10 0 FIRE CRigR L, Z L F N oiEcsk
261 BOREB L UKERHEZEH L2, 651K
M2BLU4 HEICRBEDETHEL 2ATERICD
W 14 THRRCREgR % ATV, WEfTE F—rBLU
RAFRIEE 2 Kb, KRERRBREGERE L ORT
RRICHIZE L 72,

M5 FEHT 60°C T 72 BE L HIBRE S, 1mm
DEFE W TR L — o Hric gt L 72, %4 (DM),
K (OM), #5278 (CP), #igl; (EE) &
B HI5EI: AOAC (1980) i2fvs, HHEF S —v = > b
Mt (NDF), BT 45— = > Mii#E (ADF) 88
DUEIFT Z—2 = > bEE (VAN SOEST, 1967) i2HE
WAT- 72, I ANX— (GE) EEIIEBMN R 7
al)—x—%— (CA-3 %Y, EEE/ERE) 2H v THl
EL7

BoNIAEROFHENEDT t REIC LY, BHES
A DEZ DV T T Kolmogorov-Smirnov test i2 & 1
METALEE 24T > 72,

HWRELUEE

HERBOIEFERSBL VA VX —FEETER]
2, HEREES LURBHHPORELRLEZ K2
IR L 72, #5853 CP 7.4%, NDF 71.6% & <K&
mETH-7:, EYWHBHRERINER, ¥ 7RET

Table 1 Chemical composition of hay

DM (%) 86.2
C.ash (% DM) 6.3
oM (%DM) 93.7
Cp (%DM) 7.4
EE (%DM) 2.0
NDF (%DM) 71.6
ADF (%DM) 40.6
GE (Mcal/kgDM) 4.4

Table 2 Dry matter intake and body weight
change in Hokkaido native horses
(HH) and light half-bred horses (LH)

HH LH

(kgDM/d) 8.9°£0.6 10.92£0.0
(% of BW/d) - 2.3 £01 2.0 £0.1
(kg/d) —0.9 £2.1 —1.2 *£0.2

DM intake

Body weight change
5P <0.05. MeanSD.

FNEN8.9BLIUI0.9kg/BTH 7205, KEHT2
DTIF2.3%BLU2.0%THY, FIEBNAKEL2Y
D|RAEIFITIRELN L EEmICH - 72, HEH
MoK ELR(LEI, WREE LICH—1kg/HTH
D, ZIZEBETH -2, 72750, 7 RENKES
BB DWTIRIT & A EEEED RS Nl b - 7275,
FIFE B I DWW T ERESR S (REE L 72 iR
yRLNT.

KAWAI et al., (1995) 13, ARREk L ITIZEBENE D
HELARETLLAEEN AR ARIZEKEL Y
2 1% ThH 122 & 2HELTEBN, XRBOHRELY
Rl otz Fie, AREABROMEIT L ZHRE R
12 3T Double indicator #£% F W Tk - FfEE
DITAFHRARINIEMETH -2 (W& S,
1997). .

1 BoRARMB L URAEEEL2E3IRLE. 1
HoOREWRMIIFES, ¥ 7 RETENTN 654 4,
814 43 TH Y, AEEHIEH - 72 (P<0.01). 1 HOR
HEPHFERECHRLRAEHEEL, WAt s 13
IFRBETHY, $13gDM/DTH - 72,

BRAHE 2 UEMAE (MBW) L72 0 iIc#E5 2% 2
B 155.2mgDM/MBW/4TH D, ¥ 7 RED
120.2 mgDM/MBW/4r & 0 b B Eic#EH» > 72 (P<
0.05). VERNET et al., (1995) i3, E4rEz#51 72
ZR—Y R — 2 DIRAHED 148 mgDM/MBW /4T
HBHELTBY, ZoERARRBRTRELATERED
HEENWLDTH -T2, Fiz, WHsI3ECEREES
L723Ba, AMETH B F=—DRBEKEH 72 ) DIFE
WEIIAE 600 kg BENB L) LB, 2nHEAL L

Table 3 Eating behav'iour in Hokkaido native
horses (HH) and light half-bred
horses (LH) in 24 hour

HH LH
eating time (min) 654.2B 814.24
eating rate (eDM/min) 135 13.4
(mgDM/MBW /min) 155.22 120.2°
frequency of eating 35.3 25.2
mean eating duration (min) 18.3% 34.24
frequency of non-eating 36.32 26.0°
mean 23.0 24.8

non-eating duration (min)
ABP0.01. 2P <(.05.
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Figure 1 Daily eating pattern of Hokkaido native
horses (HH 1~3) and light half-bred
horses (LH 1~3) fed hay
M eating [ other

TR=—3HBICAE ) HEDOEEAVNS W2 L ITER
LTnp EEEL 2, — i AuiEEfiRE B g 5
LERIRASKRE W E I TS (1B, 1948). T4 b b,
MEBIZ/IEETS 20 EW B & IS5 L, AN
WWECHEL TS EHEHS N, HEEE»ZC, R
BREL D ICHE L 2 RAEEREITENEFEZ LN
7z,

BE2BL 4 HEDRAETE vy — 2K 112K
L7z, MimfE s 312 9:00 B L 1r16:30 DEIRHEEEE

WCREMEOWRERIT )M H - 72, B b ADKE
A ToORBEREOREIEWEE TITH N,
BRELUNDITE OB AT 2 EMmIZ 5 - 7,
MAYES and DUNCAN (1985) i3, free-range 282
BORETENIEBITEB L USYENRIICERT S &
WL od, AREB W TIIERSS I &) IRETE
WRBINDRERE 72,

WELUNDITE DV FHIRL WS TREI PR L2 &
BEL, RErfEEL 2% 1 BoiRa, RElit
DITEY DR L - WM 2 RRAE L ERL T, 1 HoER
&, JEERERE S 1 BOFERES & O IER AR
mEEMEEIICRL ., AEBEOREEEIZ YT 7 RE
&0 BT B - 72D, FHERATRRER L FIfE
B, ¥IRETEINENIS S, 3445 TH ), NfEED

fin-72(P<0.01). FEEREEEUS, MFEHLT 36 [T

HNTITRED26MEN b Eh o7 (P<0.05) A7,

SPEFEER AFERIER 3T AR & B ICERETH - 72,
WEFREHOOHEX 2 1R L2, ZO5MmTH

FIFE R I FEREH DR ETE» S WRETHAL, V7
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Figure 2 Distribution of eating-duration time of
3Hokkaido native horses (HH) and
3light half-bred horses (LH) in total of
2days (day2 & 4), expressed as percent-
age

FBIE 100 5 U Lo REEE DR ETEIDE W HEE T
BANT, MREROSHBCRAEELEFRLNL
(P<0.01).

RALSTON (1984) 13 &# Kz 317 5 B 7 meal »~
#— > Freerange BT 5 BN L o L IITREBED
HmERT ELTBY, RABRTHELNLEHKTO
BN 1 HORERIME & OFLR AR,
PREBH I B THRELEIZ LWL o L HEE 2
nNa. —F, XRBEOBERY L RETE <7 — > 13H
BEBLUCYIREL ITTEETHY, WL
B, MREOTE xS — i3 BZ 6 by~
W BHRTATEIR (MAYES and DUNCAN, 1985) &
LT, WHITHS X Y ENRNCIRAETEI D EF
T530EBbs. LaL, HERESCHEREERTT
AT 5N 5 meal 7¥F — Y IZARRBORER & FE
I GFETRL > TWb L THENS,

P EDfERA L, FIEENMKEL ) O AEER
FIRELD LES, MRFEICET 2 F TORAERM
AR IE N LRI NI, BRI, 1HD
5 b TRAUANDKR PRSI, KT
BRI ERE L 0 &IC R 2 BT 2 L 2 TR
Y, BEhc BT BWRERENIZ2H L Tw5
THEMEATR & iz,
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Polarized or non-polarized blastomeres as donor nuclei in the production
of bovine nuclear transfer embryos

Satoshi KAwaTA!, Hisaichi Kovama?, Hiroyuki SUZUKT®

National Livestock Breeding Center Niikappu station, Shizunai-cho 056-0141
fRakuno Gakuen University, Ebetsu-shi 069-8501
3Hirosaki University, Hirosaki-shi 036-8560

F—T—F &R, SRS, B bEER, FEmMILEER, FITC-Concanavalin A¥efay:
Key words ! Nuclear transfer, Bovine embryos, Polarized blastomere, Non-polarized blastomere, FITC-
Concanavalin A staining

ABSTRACT

The mammalian embryos became polarized, appeared polarized and non-polarized cells in
developing to blastocyst stage. Polarized cells were thought to form trophectderm, whereas non-
polarized cells were thought to form inner cell mass in blastocyst. The polarization recognized
distribution of microvillus on blastomere. It was possible to classify between polarized blastomere
and non-polarized blastomere by difference for microvillous distribution. We investigated the
efficiency of FITC-Concanavalin A staining that to classify polarized or non-polarized blastomere of
bovine embryos and the relationship between polarization of blastomere that classified with FITC-
Concanavalin A staining and developmental potential of reconstituted embryos by nuclear transfer
with polarized or non-polarized cells. Nuclear donor cells, which 16-32 cell stage, were produced by
IVM-IVF-IVC of oocytes. Blastomere isolated bovine embryos were stained with FITC-
Concanavalin A. Transfer of no stained donor cell resulted in significantly higher rate of fused than
use of donor cells stained with FITC-Concanavalin A (64.9 versus 39.0). There were no differences
that, however, developments rate to 2-cell, 8-cell, molurae and blastocyst stage of reconstituted
embryos that transferred stained or non-stained blastomere. Those findings were thought that
FITC-Concanavalin A staining influenced fusion of donor cell and recipient oocyte. Isolated blas-
tomere stained with FITC-Concanavalin A were observed by fluorecent microscope, classified
polarized cells and non-polarized cells and transferred to recipient oocytes. Transfer of non-
polarized cells resulted in significantly higher rate of development to molurae and blastocyst stage
than transfer of polarized cells (34.39% versus 9.19). Those were no difference that, however, fusion
and development to 2- and 8-cell stage of reconstituted embryos that transferred polarized or
non-polarized cells.

Those findings were thought that non-polarized blastomere maintained more development capac-
ity than polarized blastomere. In the case of nuclear transfer with embryo cells, also, it was
suggested that efficiency production of reconstituted embryos was possible by transfer of non-
polarized blastomere.
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RN R I~ D R AEDOERE TR LS L, &
A EIBRIT SRR 2 L, FEmME bEERIz N
MR EEERT 5. o bz, MHEOSHDE
WIZ L D FERRT 5 2 LT, REALEER & IER AL
 EBRICAEET 2 2 EHTWRETH 3. % 2 TABIE T,
SZREIEFROMBEN DA 2 BET L 2HICHWS
FITC-Concanavalin A Ge&E:0 1 O FERESEIR
DFEIFATTHE T & VN2 FITC-Concanavalin A
Yeth gl ORI L 72 BIEROBIEA LD B4 & BRI O R
EEDBEREBRL 72, BRIk — B EEEE
& DPEHL 72 16-32 MBI D ElEk & g L 72, fEx
240 BE L 72 #E0ERkI3 FITC-Concanavalin A 4ufa 2 Jfiti L
72. FITC-Concanavalin A 3efaEEkE L (remyefaE]
Bk Fr—ime L, LBy FIIFARREL 72 & X,
BAE (39.0%8 &L 10 64.9%) 13 EEIERIC BT
BEICED» -2, SHIEIE L URERE L R
JADFEERIZBWCREENHEICERIRD L7
otz THZ b, FITC-Concanavalin A Yufi ik
13, BLACIIBRE R RITTY, FNUBOROFAIC
3B RITE W EZ b7, SBEEEkR%E FITC-
Concanavalin A4fatk, BIEBIE 4T, BT 22
BIERMELIcSFEL, FNFhNEERE L B> b
PIF~FEREL 72, FEEMALEIERE PP LT
ML 72 & &, RUAEE, 2 MIHAs & O 8 ML~ 3
HIEIRBDO LN h - 2h, BERE I VERER~DT
A RBEALEER PR L 2 & 2 L EEL TREICE
ot (34.3%BL159.1%).

IIGDFER 5, IR R LEIER LY
LEWRAREROZ EIEZ LN, 2, SR
HEk%E PP LT AEBMIC BT, FEERMLE
RERCIHEEROMEBHEEITREEZ LN
7.

&

TREINZIPEI 24 ) KT 2 ok ) Mia A me L
RER, BBINCET 2%, F0OBERICE W TR
DAL S, w7 AR T 8 MBI TH 5 Z & 274
LN TED, 16 MK B TRMELEER & JERE ML
EIBRDIFAE L (ZIOMEK et al.,1982), ZIEKIZTE DI
EFEDGHDEN L - THREALZHMT L 2 L2 TE
b EHEI N TS (DUCIBELLA et al., 1977 ; HAN.
DYSIDE 1980 ; JOHNSON and ZIOMEK 1981 ; JOHNSON
et al., 1986). B LEBRIZRERMME 2 KL,
BAEALEIERIT AR ZTER T2 ¢ E2 6N TV 5
(WILEY 1988). %72, ZOWekFENHANE(IZ,
T BWTHERRICEIT S LEINT S (]
H & 1997 ; KOYAMA et al., 1994), #t- T, THIFR
AL EIER & HERD L 7o SHRE R EIERIC L 2B 24T &

i

&S, REEL ( BEBEREAERTE L HEN 1D EE
ZbN5b., LL, UMb FEELHEL 28058
SREIERIC & B 7 > DGR BIT 2 MBI Tk
v» (NAVARA ef al.,1994).

Z ZTHRE T, VIEBEIIBWT, koM
WMEOGHIZ L VBEEZHET 2DICHND
FITC-Concanavalin A 4u ik i fitk o FRESL R
DFAEIT BT THEE (£ 1) & FITC-Concanavalin
AR L 2 BERO AL A 5 - TEAEEEIE 0
Fer: & OBIfR (EBR2) 2BIEL 7.

M e ik

LYETY MIF

Vi s Tz, RRAEESERO T IR
D/NBRRE (B 2-8 mm) & 5 FRIXL 72 SRE N BT
ISR BEEE R ML, 155 72 SRR BOE B
SO SR L 72 b 2 iz, RS R s
i, 8% ¥ IEFIuiE (FCS; GIBCO) 5 £ 100.02 AU
FSH (7> #838) 27l 72 TCM199 (GIBCO) #
Vs, 5%C0, 9B%ZER, SWINEE, 38.5CH&ME
T C20—24 BefElfT - 72, B, 0.2% e 7w =
7 —+ (SIGMA) #EHF Ciffaz 8L, ¥4 b
#53>B (C.B, 5ug/ml;SIGMA), 8 %FCS #im
TCM199 Iz 15 B EL 24, = 7abE~y Mic
Lo TIT- 7. BEEOMERIZ0.0001%T 7 ) P> 4L
Y (FHiEE) Pl k- TiT-72. &8, UTD
RERIC BT 5GBSR EFH L TH 5.

L EI Y MIFOEEILLIE

TEMEAGALER S, RO EAEEEE 24— 26 FEM B Ic4T -
72, =9, 0.1%K) E=—nLTia—n (SIGMA),
0.05mM CaCl, 8 & 1 0.1mM MgSO, %#m0.3M
<= b—)v (RIEAEE) i © 16 T tE, Aae
WEBOBICL x> PIIT2ES, MERAKE
(BTX, ECM 200) #HWTHERK VA (75 V/mm,
50usec) % 252 72, EE(LEOLV x> FEIF
BEBIZ1%S 7a~% L 3 F (SIGMA) BLUr8%
FCS %M TCM199 T 6 FEf8EE L 7248, F+—#%%
BT % F T8 BFCS ¥ TCM199 FR THEFE L 4ot
LERFEL 72,

FF+—#

FF—I0ZEIEERICIZ, vy FIIFEE
BRIV AEERR % 4T - 72 R BIE I IR 2 B
SO FEE R R L TR b 72 16-32 HIIARE 0
ElEkE A7z, BRI R VR Z A R A
WiEE A, 2%2 724> (SIGMA) B X r~s%))
> (2.6 U/ml ; /hE) @I BO W TR THHEE (BT
B 1.0X107/ml) #/E8LL, 6FEHEOEKE 24T - 72,
PRAVFE A HEFRIT 8 %FCS F5in TCM199 TAT VS, 4RA%
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FEMAEALEIER % BV 72 AR TH

FAREFEMBIEE (BRE=08HEH) Iz, 8Kl
LiCFEEL 2R DA % BB R & 72 I LMl &
DIBERL, S LICREREFELIT- 72,

FERI L -6 HEHDKEDZEWN % B D-PBS
(pH2.5) & 7'uw)—+ (SIGMA) &M Tl L 7215,
Mgttt 8 & ¥ Ca*t R D-PBS (GIBCO) Tt <y
T4 7 &L N Er DEIBRICAEEL 72, S BRIk
I3 F 7213 FITC-Concanavalin A #efaic 4 3
FC, 8%FCS#M TCM199 THEEL A LR TE L
7.

FITC-Concanavalin A #fai%

FITC-Concanavalin A %:fa#kl3 ZIOMEK et al.
(1981) D HFEICHEL TIT-72. T b b, 0.01%
FITC-Concanavalin A (SIGMA) X X 0.4%BSA
#ID-PBS i< 0.02% 7 1kt + ) 7 4 (SIGMA) %
MU 7= Qe iz oM L 22 BBk 2 15 o RRaE L T
172, Yetath, AETMEE (Bh#E)E 495 nm; NIKON)
THERIELEIER S L OJEBME b EERIC 3 L 72, woEE
W L 2B, 1 RoORMERE 2 1R E L,
10 ML DS B 7z,

REBEHES SURE

M#Hiiz, <4 /7n<=ta21L—%— (NARISIGE)
ICEAEL2wf 70~y FIZREI L FF—H%2 L
s> MIIFoOREECBE, LYy FIEFIC
EHALHEE 52 T b MBI = F— Ll
BaEERLzOL, BEREBOMICL x> b
BFE FH—HBoBEmmEs P ITe s L) IcHEL,
EHELRE L R U EGEOBETR VA2 2052 72, B
A1, TEKEA L ZIF0LERY, 8§ %BFCS i
TCM199 # THIE LR 4R & oodhsEzE % 10 H kit
L7z,

AEBREZITICHI->T, FFP—HET2 1KRIE
INBEERE L) DL TS S
WEREL T, ZOBAE, HEkEEREICERIL,
o EEkiIFEEL -,

5B 1 FITC-Concanavalin Ak Al
BB O R4 12 FUT T8
Concanavalin A DMilIHEME 2 RETT 2 20,
FITC-Concanavalin A #EEkE & oMy faE)sk
NP L L THWTESBEEIT Y, ZOKEE
HERET L 72,
B, ERAEERIIGVEERIES & ORMRIESIZ
TThlhr -z,
EB 2  F—icEEbEEkS & OIEEE bEEL 2
ARV Y S
FITC-Concanavalin A¥taEic & » TEFL 72
WAL E & OB ERRE P —E s L TR
ATV, EHEER ORI RITTRE L RET L 72,

HEtniE

GEMLEE, ER 1B L OER2 2B 2 M,
S MM B & URER B & A~ 0 582k ) Mot %
x2 BSEI THT - 72

] ES

Table 1 FF—#%4HEL 72 IR REpEERE £ =
L7z, Table2 2581 o#FR %2R %, FITC-Con-
canavalin AZefEIEkS L R AEERE P
L7z & EDRAEIL, REFERKICBWTERRETY
52 R LNz (39.0%B L 1064.9% ; P<
0.01). 2 MR, SHIMHIEL L URERE LUK
BRADFREFRIC BV T ERAEER » BBk
TEIED LN D -T2,

FEER 2 DFERIL, Table 3 1278 L 72, JEE M bEER 2
Fr—tE e LT 72 & &, e, 2MIEs

Table 1 Mean number of blastomere in em-

bryos isolated donor cells

No. of No. of
blastomere blastomere
(range) (mean®SEM)

Donor cell  No. of embryo
treated used

Non stained 11 10-42
Stained 15 19-39

21.3+10.6
26.8t 6.5

Table 2 Development of nuclear transfer embryos with FITC-Concanavalin A stained donor cells.

No. (%)® of embryos developed to

Donor No. of fusionNo. (%)? of
cell type attempted oocyte fused 2—cell 8-cell Molurae and
Blastocyst
Non
stained 151 98%(64.9) 70(71.4) 35(35.7) 33(33.7)
Stained 118 46°(39.0) 39(84.8) 24(52.2) 14(30.4)

Volues in parentheses are parcentages

1): Volues in parentheses are average number of blastomeres in embryos

2): No. of oocyte fused/No. of attempted fusions

3): No. of embryos developed to/No. of oocyte fuseda vs. b : Volues within columus with difference

superscripts differ, p<0.01
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Table 3 Development of nuclear transfer embryos with polarized or non-polarized donor cells
selected by FITC-Concanavalin A stain method.

No. (%)? of emb developed t
Blastomeres at%c\i(r;;tfe d No. (%)? of 0. (%) of embryos deve opeM ;) 3
type . _oocyte fused - - olurae an
yp fusion 2-cell 8-cell Blastocyst
Polarized 38 11(28.9) 8(72.2) 6(54.5) 12(9.1)
Non-polarized 80 35(43.8) 31(88.6) 18(51.4) 12°(34.3)

Volues in parentheses are parcentages

1): No. of oocyte fused/No. of attempted fusions
2): No. of embryos developed to/No. of oocyte fused

a vs. b : Volues within columus with difference superscripts differ, p<0.05

& U 8 MBI DFE I AL BB & U 0 o T 2%, 3

ERB & ORI~ DFEAE SR CEER 2 AR L 72
EELHBLCHRICEP -7z (34.3%BL159.1%,
P<0.05).

% =

AEBRTCEIKOBENME BN T 2DICH VR
FITC-Concanavalin A 313 6 SG A B C,
HERNDWHBNBR VBRI TE LA E»H L. Ly
L, FITC-Concanavalin Al3fifasmst+E34 52 &
AL TEY (THS 1994 ; GUNTHER ef al.,
1973), Pt HER % BBAEICH W 5 &, BRHERD
RERCHBERIZT I ENEILNDL, DI LI
BYL T, FITC-Concanavalin AYBNFE LM L
RARER (EE1) ORI, YehBiEkT 2 M
DREBRIEN L NL DD, BIEEIMMEL B &%

&L, FITC-Concanavalin A¥EHIC L 2 EIR
&N 7z, FITC-Concanavalin ADEND L 5 % A
= XL TEERICHE L 20 AHTH L5, ER1OD
RAERE CYBEERE v { 7o By FIZIREIL 72
EEMMEESHEL CL $9 o SEBREI N,
I EIFGEEERO M ZEE L TRl Tw
5 EERELTEY, MASKTENREELIZEZ 5
172, KEFFER et al., (1994) (Z9RHEMIAE % Hoech-
st 33342 TH L, 10 MLINOBRE 2 5 ITIREAIC
T BTV EHEL Twd, RERTIIHIEHE
EE T ORIMRBAT 2 1 | 1M E L, &5 10 [l
BEE2REEL L TERE2IT-> 20" bBRF L L <R
BERBOREHERICZEHNE LI A LE D LN
P olzDT, BAROEEBII 720D EEZ LN
5.

ki o 2 Bk BEALO B 5 & BRSO

Figur‘e 1. Phase-contrast (a, b) and fluoresence photomicrographs (c, d) of blas-
tomere of 32-cell stage embryo with FITC-Concanavalin A staining. ( X

200)

(a, c) Polarized blastomere. (c) The polarized labelling observed with upside
surface of blastomere. (b, d) Non-polarized blastomere. (d) The uniform

surface labelling.



FERBAEALEIBR & 72 AR SR

FHERE & DBIFRIC DOV TIE, NAVARA ef al., (1994)
7" FITC-Concanavalin A & V) & F D47 v Suc-
cinyl-Concanavalin A % Fi v~ 7z Gu60 5 TRRIEL BBk
LI EIER % 2 L TRBE 2T k-2 & 25,
BYLEERIC & 2 BREEROBEERIARICETT 5
ZEEHREL TS, KEER (EER2) cBWwT),
BRI & 2 BRESRHORKERS L CIRERD
RERTCREBNEI /LN, ThH5DZ 6%
MEIREERE P —HE & T BB BT, FEESE
1LEIBRZ FVvs 5 2 & CHRERIR DRI 7 £ BT 6E
LEZ bz, Fi, B LEERER W XL RE
RIx& 5 N7z, ZIOMEK et al., (1982) 1%, =7 XRIC
BWTBEMEEROBEAR 2 FERNICBML 2 &
&, EWNREEAROREELZBRLIZL2HBEL T
5, ZHIBELEEROBIC L EREERZ AT L 0N
FELTWRZEE2TBTEH0THY, EEKOmEE
fbe et BRERETINEI D EEZ LN
7z.

ZAKHARTCHENKO et al., (1995) 1%, ZFEREEKZ
Fh—f e LTS EITs 28 25, MR WEERE
FF—MEE L72i3) 5, REVEEKZAVWLZ LN LS
CORBREIELNLZ EE2HREL T3, FE5513,

BRI (32-74 #1HR) 12 BT, IR LEIER D EEAH
BHEALEIER L D L/ WEmICH D Z L E2BEL T
b (RERT—2F). 2oz edb, EBMEEERE F
F—HE L TRHwEEE, RERB L URER~NE
EBDHEICED - 120iF, HHE{LEIEk E i L CIE
B LEERICEREMEZ MR L T 28R S0 -2 )
DEHEER I NI,
Eil 3

EBETHIICHZY, THHWRZw I BRERK
M BEIREFIEEN R B OEEEL 1.

HHAMB O S IEOREICEEE WL EEL
7z, ALEERREREERENL L UHEEELHD

FriCEHE L ET.
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5-2 b8, HAUESES, 39 0 156-160.
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—— The Effects of Temperature and Storage —
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RA 77— LD BUT TR S REOE
PPN HOTAREREIT- 72, EBIA R I3 MRS
2, BFEUBRREEENHIE FITV, FURE 2 ) —
LB UKESME 7 ) — kg LIz, KA v 77 ) — 4
DBV I B AR R ), R 7 ) — 2
W7 ) —2 XD RED -T2, KA v T 7)) —A
BRI Y I FREkASER L T T ARF
S EEIc LV BESI N, BELRAICE) KLy
7Y — LD IR RIS DB I IE L T
W3R ZEDHERI N,

5

KA w77 ) —skBrOERKICHA - FRET 25
£, FNFNOREICI LB PERING, —
2R Ay 77 ) —ADE I FBBNEASNLT ) — L4
DWEIZ L > THREINS, 7)) —L3EBHT 5 &M
WS IRAL TEILL, ZOWEM -7 % F DMkEE
ERA v EY T 7)) —nbnoTnd (BItE, KA v
TN —LERT). KA v TN —ud EDOERARER
feix O/W B W/O Bl =)Ly g > &\ ) Yk
TARRIALE], W S AE, R/idh & EHERERL
s b MM BE F R LT (B, 1998), 7 1) —
LOFEFICIE, FUREF 2 ) — 24, FURIHICZCERIRH
ELH 7 & OURIMIDS A - 723 0, FLIRES I Fid ek
JEERIEALbm, MYEMmIEZ ) —2o7 & 4TEED
b, HlZITRF—T 2Nk ) IiIiihvw A=K

ZF 1999412 A 28 H

BIREE 7 ) — LB HWLZ D%, »oNu Ty
OWEITIIHESDHE 7 ) — 2B IWSLTTHNS Z E0°%
W, FOBEMELTIRBEED 2L Ar o —8L
ek 23 NEEZ LNBY, TNLDOHEIRILL L,
Bl 2 T LR BMEILOWEMSE (11 5, 1999), A7 L v
Foo@pgkE e (BBLS, 1998) #BIEL THEL T
WBIZTER W, 7)) — LB RS v T DIER
PEBSNBEECH ), KR TIERA v 7T 7)) —
LD DV TRRELS 5 oW RRIC & 58 % TN
% B89 TR MG BN B D BEIE 21T -
72, R BLITFURBF R URERYE 7 ) — L0 R 2 AT\,
FE AT 2 RO (bic DWW THHEL 72,

EEME S L URBRFEE

1. H&toRs
HEFEREHEROILEN 7 V—2 EEHS
47.0%) B UHEpYE 7 ) — o (SEIRFLE TS 3.5%, HE
YRR 40.0%) EH W2, KA v 77 ) —LDFHER
FiE, FUREE R R 7 ) — 2% 5 CHEENT
BHIx— (FLE&#Es > Iy 7 X227 KM-
201) Z W CIESL T2, 7)) — AIREE & i BE
22w, 5C7)—snRiaEIrENLTEY, 5
~10CIHIRIFER AR L9\ (15, 1995) &%
ZoNdE, AWETIEZ)—2EBEE5CIiREL
72, VSLTCHIRRA v 7R %2 15~ 55 % TR %
ZEz CTHIOAGH 2T, F—"—FDAELIT-
Jz. A—N—T I EE3.0cmXES 3.9cm (k25
ml&) D7 T RFy 7RI 7)) —sk KA v THIE
THEL, SRl EFEEZ)—LDLEIRLO L
L, ImlBHELYDEES lgicBELL, F—1—
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WAL - BRFS - HRE— - ATEA - BEAE

I U ERRUT & - TR b2,

F—s3—7 > OR(%)=((A—B)/B) X100 (A=
£y THIORBER, B=k4 v 7HORKBER)

F—=—=7 2 100~120% TR D L&TH D B L 728,
RV 72 2 REE (DO UDE R) DFR £ A —
NS ROBRE LT, REBREHT TlRKRA v 7
Bl 4 ~5 45T/, —F, FA—"—F 50~
70% TR D L 72, 7 OMREER HER T X 20 ik b A
WEREE A — =T N E L, KAy TR ~ 24
T/ LN.

2. ERBRA*®
1) BRfgEEs

7 ) —ARUKRA 77 ) — a0, B
ZEEMSE (Nikon 3 Eclipse E800 &) % fHwvy, X
7 BB TRME, EER 400 fHic L D BEL 2.
2) B OUE

wA Y77 ) — L DHE, BERCEEL A6
=R CERUE A T3ME Color and color difference
meter model Tc-8600) % fivy, L*a*b* BER TR
L7z (L 38R, a*b* iZmEZ2HY).
3) BhROREEME O HIE
(1) Frgos i ae R OVHE 2R B ER

BEHRE TR (2 R EERS B BB @ Reolo-graph-sol
% vy, FHEHEEE 2 C/min T5 ~40C % Tofin#eh
DUE LT - 72, BFrigiihse T SR, Ao
RIIHEER 2 RT.
(2) $HZRIERE

HEHCERNZ V0§ 4% 5.2 5 & BN OREMHER
BEFR0EE (NEEE) 12k ), BA»VOTALE
FAECIRENE T, MAHNTN 0 2BZT. ZOko
I3HEEM 2 ERL, EERIEHE tan ¢ l3kH tan 6=
GGtk TRDLENS,

BRELUEE

1) SEMEEG
WSR2 M LR L 72, M1 —alikg v
THRIDHEN; 7 ) —22E\EL 2L 0TH ), BET
HIAIZ LA EALNE L, BEFSNI EEER
na, 1—=bldF—"—=F 2 kDKA v TEHEN Y
V—2ThHY, JIANE D 2BCRWE 58S L CERE
LTWBRRFIBREING., ZOBRKWE DEEIZE
¥)3.1840.70 um ThH 5 Z L2 5, JRIFERTH b L #
BINS, —H, K1 —cldrq{ v 76 BHREL2Y
N—=2TH Y, [IBOREL L IREFER L fpEE L CREARE
2> Twa, KA v 77 )—2alF, EHIck- T
FRAFINLZWORN I, 7 BEEEsTE, IR
BTOWE,/ R R EE 23 hicEBET 2z 1
Lo THEEN L) LTS (LEFS, 1998) &w

B1 2Y—LRUKRAyTIY—LDRZEEM
HBEH

R1—a: &4 v 7H, b; &4 v 7HEE c, "4 v 7

%6 HIRTFLFBIF 7 ) —L 2 RL 728 DTH 5.

SR (X 400),

bl Th Y, EBRR> LREENZ L#HRIN5.

2) &

R"A 77 ) =2 0BT RITTRE B HOMES
FLICRLZ, w4 v 77 ) — 2D E ML X
P70 —nf by BFFHY, 7)) -2
PERELTNVR7IEY, A4k, ghuF
Y, XY b7 A NDBEERE L. 7)) —ADEFHD
I b, ERGIERABEN) RK7IEIcHEEL, Af
XA > I eV, BERIIBEEEARTHL o0
TIRXT Y P74 VICHEL T3 (F#ES, 1990).
—%, L*a*b* BERIC L 5 L* (38 (lightness) #
BL, RAUEHECHEAINLEICEZ 5E THE(LR

K1 Ky 77Y-LoRERKICLsBADEE
188 38H 6EH

L*| 74.96+0.06| 74.57£0.06 | 74.34+0.14
FUERG 7 ) —24 [a*| —1.91+0.13 | —1.83£0.10 | —1.78%0.03
b*| 6.83£0.09| 7.58%0.07| 7.74+0.05

L* 73.55+0.14| 72.84£0.63 | 72.33+0.24
HEMIPEZ 1) — 2 | a*| —1.74£0.09 | —1.93+0.26 | —2.1820.09
b*| 4.36£0.05| 5.02+0.12| 5.30%0.04

L* BB
a*h* | B
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KA w77 ) —LDWR

N33 E2FRLTW5, ab* i3BEE23IL, —a*
R, b* R A EERL TWS, FR1I2BIT55L
JEEF R ORESE 7 ) — 20 LA (32 &) o —a* B
(AT IZFREAEIC & » TEbs D vy, b {E
(#J7m) 3mE R L, IUREF 7 ) — 2 2%EdiE o %
NENyRE»-72, EI0BRMEICET 2H®E
B ARG B A BIGITIEES, 1998) Ti, HEEAI
I AZEFL b E & g o a T EEICITHEED
HY, EFFOEERIZIIX TS P74 0V R
ROBFENEEEREL T, - TRIFERICB W
Ty, FUBEF 7 V) — 2.0 b* A KR E D - 2RI, B
AaTUER, XYY FTANVEERFZENL DR
rickowBeEz shie,

3) BhAYRhGEME

(1) BrigeiHiihse R OB 2R DR

2 ~ 3 I B RMME S G T U B G7 i

EiC k2 bR AN 7T 7 FIToRL 72, BhAURG R
ko) GGV ENZAIE, AFEGMEE G Hi iR LR
G ENIBKREL, ZNFNEELFICE- THAT
5. ZHIREE I TR RE L, W@
RIEFPLIE T CBRENEL TWd L & B
T2, M2RRIEH 7Y —20 GG ENELERL
THY, BARMMERE (Gmax) 135 CHEICHFEL,
30~36Cic BT 3 F dOREE T, G 4710°(Pa)
DF—=F—I2F TELIBWP LB, —F, M3
HEMpE 7 ) — 2 2R CB D, GG EIZFRE 7 ) —
LE Do 2h, 5 ~30CHHTIc BT iR
FELTWE I EPEEI N2, ZOHBERA7T VY
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104 ® —o—GORK
f —6—G"ORX
R R e -+ G'OR/
o I ---f-- G"OR/M
< 103
o
- 1
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Temperature (°C)

®2 H4v77Y—LOBRHEECREITR
En#E (3LiE2 Y —L)

—6—G'ORX
—06—G"ORX
105 oo G'ORIM
--A-- G"ORI
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Temperature (°C)

E3 K4 v7oY—LOBEIREEEICRETTIE
BEowE (Ehits ) —b)

Fovitoo—igicEEL2 52 b RFICETER
7, IftFoEE»%ETFLNTE ) (HRL, 1998),
BB BB WEL v o — IR & Y AR
WARTET 5 2 & SRFAFIOTIIZEER 2 ¢ 2 & 2R
L, BIFEICB T EABEOBAIZRIT NS, HEY
g2 ERE Lief 3T —>a > - 7 ) —ATiTH
S AL F )T L 1%, BERI4%, B
WHERALH 1 ~1.5% 5 & F 1, bz bR ofERIc
BveFr, £/77)8)F, YALES T XTNVE
PEF LN TS, BIb, FEdtE 7 ) — 23 3LREE 7
) — 20z B L, kAT S B B EFERIC &
DENVREWRTE 5.

RIZ, A== F I L BEDE AT 72—
N=F U LR EADBAEEERTIRETHY), F—
N—F N B & ARICHET 5 (PR, 1999).
2~3I2BIFTBEF— =T DENIE, WThADY
=2y F—X=F /D GG /N pniz, Z
nix, A—r—3 7)) —sidvia s —HHE
BIKMUARTFT B 728D, BRIFGHEDI/RZ N L EXFEL
TV EHEERT 5,

EHIT, w4 w7 7Y — ADMBIEE & WD E D
B2 Ef Lo, A——F v KIZkA v 7T L72E
felh 7 ) —24 (K1 —b) 13X 2 DBEYEPREREME I KRG L
T3, &4 v 7RO 7 ) —2 (K1 —a) kU
6 HREMEEL72RA v 77 ) —4 (K1 —c) i22nT
3 FRRIC BB D BIE 21T - 7245, BIEEI B
TS, »Oo—ELLGhr -7, ZOBEHIZE 1 —alk
A THIOFURET 7 ) —2) OREEE < HIE 7T e/ Ml
(1Pa) &N HIEMETHEHTHE, M1 —c (6 HH
BRELIUR R A v 77 1) —24) 22w dHlES
R & AARIC HEL TLE o722 AT S
N5, REEDT—ITHBEH, M7 —L% K
4y 7% 6 HREMRET 2 EHfEL L DI i THbKE
D 20%EINT B Z L ERFERL TWa, ZNHDER
13, KA v 77— A OBHREEME I 13 EIEESB 5
LTWwbZEE2RLTWS,

(2) #EFKIEHE
X 412 A —23—F »h Rk E WILIEH K OHEY T &

4T 7)) — LB L HHBRIEE (tan 0) DZHL

R 72, HBEIFHIIMEER CHHEEROEEG 2R
FTHTHY, REHIBHERIGENLDTHDL VT A
LIBHOMAADTNANT E A E XL, tan S 13 0TIk
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OIS - A - HEEE— - A TEA - BERHE

WE S 2 B, — 05, R S HERAIR 2/2, Alb
BEAICEWESE D, tan &3zt (RF L,
1980). X 4 TiZFLIREF R UHEMpIE 7 Y) — 20 & HIRRIE
BT 5 ~30CHETIR 0.5 fhRicfELTEY), 1&
NHNINWETH L Z L bh, BENERITKE WD
EERLTWS, LaL, FUREF 7 ) — 4103 35CAIik
Ttan o0 2°1 L D HREWEZRL, 2N 3BCHED
SUERIER D SR ERANDEE TH 5 & HIlTT
—%, W7 ) —LZEREESH D, —ENE
ZIRLTWBY, RELFICHE- TO 500 IR
BRERVEL L -2TW5,
ks b, w4 v 7 7)) — A3 EENE Tl RE
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Table 1. Chemical composition of the grasses

Red Clover
All Lea}f Stem All Leaf Stem

Alfalfa

DM, % 206 223 267 240 240 235

— % Dry matter ———
CP 145 219 78 206 322 111
WSC 10.3 98 123 62 3.0 8.0
NDF 388 293 451 411 213 60.7
ADF 274 158 349 327 160 507
ADL 5.2 3.0 6.4 74 33 118
Hemicellulose 114 135 102 8.4 53 100
Celulose 222 128 285 253 127 389

DM: Dry matter, CP: Crude protein,
WSC: Water-soluble carbohydrate,
NDF: Neutral-detergent fiber,

ADF: Acid-detergent fiber,

ADL: Acid-detergent lignin

SEBRVEUICE 5 LI TFEL 72 (DITFLMK, =5,
E 2

T8, REBRTHWRT H 70— "—DIEL L ZEH 0
BREARR, BT 1 THY), TL77L7 7
Ti31:3Tho72, ZNbDRBEL MBIz OE 3
8 500 ml &% 7 ZHRIC W THI 80 g TOEREL %
DL EEDHIAA, 35 HHE 28°C DIEIRERN THE L 72,

S E

FERES LU A L —Y D bERmiz LT o gkic
L7ehs o THtr L7z, KRG ERITFREERE, EkE
B (WSC) 137> 2u > 3R¥Eic & 5 tas: (fF
A, 1971), £EHKI3 KJELDARL ¥ (BH &, 1971) i<
LWL 72, T Y —2 = > il (NDF), Bt
T —2 2> b l#E(ADF), BT S —Y 2 b )T
=2 (ADL) ix VAN SOEST et al. (1963;1967) D)5
BICEDBIELZ, NI u—2iF, NDF» 5
ADF, w/vu—2xl%, ADF % &6 ADL ## L 5lw72§t
HiE X L7,

VA V=D OREBEHEIZONT, pHIiZH 7 AER
pH 2 —%— (EHEHA4H  F-13) 2, VFAIZF X
7u= 777 4 — (BEEER  GC-14A) ZHWT
W L7z, FLE2IZ BARKER and SUMMERSON (1961)
NI, T E=TIZ CONWAY & O'MALLEY (1942)
DR A THE L 72,

AV — DERR OGRS RS & ORISR
KGOS FERIZLUTOL S IcER L2, T4bb,
FEORLRC BT 2 BN ENEOIAAR L SR DY
LEEOIAA TSR (A) %, 35 BIFBBEHNY AL —
B HLEEESEEL LI ML 2o E(B) 23K
DT, kR NEHL 7.

RIS 721303 = (A—B) /A X100

RONLT—FERAF2a—T> DtBECL DT
STALEE L 7,

5. FRE OGRS % Table 1IC/RL 72,

Table 2. Chemical composition of Red Clover
and Alfalfa silage
Red Clover Alfalfa

All Leaf Stem All Leaf Stem
DM,% 207 227 256 238 223 226

— 9% Dry matter ————
WSC 34 2.1 49 0.9 1.6 1.0
NDF 351 261 42,6 409 221 59.1
ADF 26.8  16.0 384 345 181 51.6
Hemicellulose 83 10.1 6.2 64 4.0 7.5
Cellulose 21.6 13.0 320 271 148 39.8

WRELUEZR

A4 v—o nibFEES % Table 218 L 72, WSC
SR, WMEEEDICEEK FER ERicBNT R
BELIDLFLWRERDP AL 2, N3 2la—
ZEED WSCERIZE TR o725, %) DRk
ALz, LpL, vLuo—XEEIZDONTII,
FRE Y DBIckELEZALNLT I -T2,

SR A V- DFEENE % Table 31z, HAIN
FERESVE % Table 4 1278 L 72,

R A V=D DNWTARDBE, THJa—ri—,
TNV77PN77DIBREREIEYH ) TN TN
7.8, T A% THY, TNz]EYH- N ICHRETL LW
BfE L L2 1.5~2.5%NHHENICH 72, T/, &8
RIEHNT 2Ty E=TREZVEAIFZBLUT T
Hotz, INLOEGEEDL HHN (B2, 1984) ¢

Table 3. Fermentation quality of Red Clover
and Alfalfa silage

Red Clover  Alfalfa
pH 425> 4.72°2
Lactic acid, 9% DM 7.8 74
Ammonia-N, % total N 4.3° 7.82
Total VFA, % DM 0.96° 1.682
Acetic acid, % DM 0.86° 1.592
Propionic acid, % DM 0.10 0.04
Butyric acid, % DM - 0.05

&b Means on the same line with different super-
scripts are significantly different (P <0.05)

Table 4. Fermentation quality of Leaf and Stem
of Red Clover and Alfalfa silage

Red Clover Alfalfa

Leaf Stem Leaf Stem
pH 4.02 4.01 4.14Y  4.74*
Lactic acid, % DM 928 487 91 x 747V
Ammonia-N, % total N 41 632 148 * 677V
Total VFA, % DM 1.502 0.83® 3.46% 1.11v
Acetic acid, % DM 1382 0.73° 2.49% 095
Propionic acid, % DM 0.12 0.10 022 0.16
Butyric acid, % DM - - 0.75 -

a,b: x,y

: Means on the same line with different super-
scripts are significantly different (P <0.05)
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b, MEMEEBELIA V=D ThHo72 EFHET
2. bhAll, 7V—7FuERELTABE, £
NEN100, 98 HTH -7z,

AN DWW T A S &, FEREHD WSC &I
BE L DICERL ) EHTEL - 1225, TAL—DD
FEB LR VFASEREBRI VERTEC (P
0.05), #FICT N7 77 P HEEBDOMK VFA THFE T
ot v ARHLEICIZ) v T, 7B, X B,
wurEE, 7)) VBRI S DFEBRBIFEL,
)y IR T R KIRA L— U R I IR
REEBEICHAHI RN, ILBI TR LD
(McDONALD et al., 1991). Z72, ZhbnEHEERT
IEERIC LD B FAET S (McDONALD ef al., 1991).
INLNZEnb, AEBRTIRERICBNTL) 2L
DEEEEDFEERE L CRAS N Z &P HEES
5. bz, kil (197D 1, WEHOBuHAL—P
ZBWT, SENERTEREBERITETLIO) X
BAICIIBEBNA L 5T 3 LICERY VFA 270 )
DEERINTWDLZ ERED, ZHZErLEARE
DRI L > TCTERT I VBYRT 2 VIERE ST
THAV—VREBEOEE LY, VFARRELTSHZ
EEHEL WS, TAT77 V7 7 EHRT AL —2T
BT E=TEEEGTEN S22 806, 2OV
AVv—oTClabdn k5 %7 3 VB LD VEA AR
PRI -T2 dbnEHEZ N5,

WA V—UEEHRIC BT 5, WSCIHRESB L
UNI k)o—2, wilua—25EEE%E Table5 i,
EALA T RE B L 5 #EE % Table 6 iI2R L 72,
T ya—o— TIT7 7 INT 7RO EYIERERIL
FNnFnN30, 2.1%TH-72. McDONALD et al.

Table5. Losses of DM, WSC, hemiceliulose and
cellulose contents during ensiling

Red Clover Alfalfa

DM, % 3.0 2.1
WSC, % 72.8P 85.92
Hemicellulose, % 25.5 24.1
Cellulose, % 5.1 —0.3°

ab- Means on the same line with different super-
scripts are significantly different (P <0.05)

Table6. Losses of DM, WSC, hemicellulose and cellu-
lose contents of Leaf and Stem during ensiling

Red Clover Alfalfa

Leaf Stem Leaf Stem

DM, % 2.9° 4.7® 8.2* 4.9¥
WSC, % 78.8% 54.6° 51.7% 88.0%
Hemicellulose, % 24.4° 42.02 20.7Y 359
Cellulose, % 1.2° 3.6% —2.9¥ 3.4%

abixy: Means on the same line with different super-
scripts are significantly different (P <0.05)
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The breakdown of structural carbohydrates of orchardgrass (Dactylis glomerate 1..)
and change in nutritive value of silage during ensiling

Ayaka KIMURA, Junya HARAI, Masahito KAWAI and Sakae MATSUOKA

Obihiro University of Agriculture and Veterinary Medicine, Obihiro-shi 080-8555
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A —Foe—FI7 o722 FBEE L THY, 5, 21,
56 H & B 2 HECHA v — 28, IFEf
2B aEEERK O S ROBELZREL . %
72, ZOSHE GOIEERT OFRG DEADT A
L — D OFFEMIC RITTRE LRI T 5720, HAF
PRWCHELREB L UCEFHWRBR 21T 72, A
L — P RFE R O T SO 0 T SR R H K 5
HT50%, 56 HT8%TH -7z, ~IL)Na—ANG
fEHIT 5, 21, 56 HTFNFN 6.3, 14.8, 17.2%TH
N, ero—23EEEE2EL T2.5%LUTTH-
7z, NI ru— 20 EERIL 56 H T 76.4% & A
B 80.5% & NEWEIIZ - 7225, )va— AN
BRI BRI e, &Y A4 L — VT TEN LD -72. 56 H
OTHLZANLF—ERIZFRE LD IR EMIC
Bolr, BEREBERIEEHEORBIZ & D 2 WKL
e BMEENC H D, BRC 56 BY A4 L — U5 TR E
WhEE L) LEBICEDL - 72 (P<0.05).

&

— A V= U REBECBWCHRERE L L THY
LN DR TEMERAM (WSC) % Hl & %I
EHERAKALTH B L ENTWw5B (KIL, 1971). —4
THBEL NI WEINTET NI RILBE—X, *
o — 27 ¥ OREEERAKID A v — DRI
Hie ) OFERE T E N, McDONALD et al. (1962)
124 ARMECE 2 90 HRRFE L 2R, N3 e—X,

il

28 20004F 1 H 25 H

L NO—ADGBEIFINFNINB L U5 RBRET
ol b BELTWE, 72, 7775 (1996) 13
TANT7FPNT77EF T —DRBEES 35 HHEFBL
2L E, NI a— ADSEERIT 18% TH -T2 L H
EHELTw5,

VA V=Y DORELBRIIKE ST B & 32w
N3 (ENSMINGER et al., 1990). %5 1 EXFBEi3 MmN
I & BIHIRAER & IFRMER OEE R L, ZAcE
Ly A4 v ADBERLHED L T DM, 552 B
FFLERE 2 O LB SR N L D, AR,
HRPEIRIIER (VFA) 7% & OHHER AR S 115 B,
7 LUCHE IR, ARSI EHERIZ L) pH MK
TL, BREEOBEIHHIS N, FICE L LnE
DA DEZAL L MTFT E % D, 4 o WHIRE
L7k E > TWAERETH B, —ikic, H KR
BIOE 2 BREIHT T oI EDIAABEN TN
3H#% 2~3BEMBEIINTVE, ZhFET, A
L — DRFE R ORE R A 05 BE L T o8
12, BEOHEMREOMKTREE TOFHEIIONTNY
D%, FEEEME & OBIRIC DOV ORET L 72 i3
A7,

FZCAEBR T, B skEEE (5 21, 56 H)
THAV—D T, REEMIC BT 5 MEEMERK
OB ORERBIC OWTRET L2, 72, WEMR
KA IR S Nz st FHE IS 5 51 b 21t
THHNEEZ LNEDTHAFER AW UHILEHE,
SRR 21TV, BEEFOKIO IRz L b %
3 MO LI DWW T L RET L 72,
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MLV FHE

REWBEB T2 HICM) R 724 —F % —F
TIA—BEE—HBTHL, FEREE L2z, R
STV 7RI 28, B=—N4aT L
MHAILRBRICHLT 2 F CT—15CTWmBREL 72, 77,
R01AFR)EFHIMICZNFTNH 60 kg D FERE
FCBEL 255 50iAA, E=— )L TCEHE, 45kg
DED TME LKL 72, #EHiAAES, 21, 56 Hiz
R EE% 3@ ORI L, STHEY > 7RI
2. ZOHIM[MOBRBOY AL —TU REEELYE, ©
== VAR O BRER AR L 72,

AV —PEBHROREY (DM), WSC, B L.
F X — (GE) DI RE & B fok by o 53 R,
FEOIALBFDFREE L BB 2P v —DDE
BB URSEEFHCCTRO@E)ERL 72,

(A—B)
5 X100

A EDRAARICBIT A EREOEE X LERS
(b= rx—) &8

B B#HBIcBIT AT Lv—YnEEXILFEHKS
(HLiE=A ¥y —) 28

FERELEREBNEL L 30D L L —V2Dwn
T, RHRDHAFE 488 (FRUKE  64.4kg) & A,
AX4 DT T BRI L D) bRE S & rER BN
ABE2To72, BREEELSREIUEIC L NITW, F
IR 7 HIE, BERBEIHIS B & L. fARG5RI
REMKEL DY TS50g/HEL, i 20, 1 A4
FEOOEHRE L, KBIUIRAINALT Oy ZIi3H
HIER & L7,

BEREL LT A V-V {bERoBL R
¥—ZEIZLUTOHFEICL O L. KR
AE R, MIEBE (CP) %8I3 KJELDAHL ¥ (A H
5, 1971), WSCEEBIZ T > an Rz k 2k
(HEA, 1971) iz & D @IEL 72, MUEES (EE) B L U0
IKGraBNBEILEEICH -2 (A 0. A.C., 199).
TS — v v Fl#E(NDE), BT S —v 2> b
e (ADF) B UBET /—vz> ) 7=
(ADL) & &% VAN SOEST et al. (1963 ; 1967) )
B> THIEL, ~I ) u—2 &R NDF &
5 ADF & 8%, vn—X5E1Z ADF&E 5
ADL Z8%#ZL5IWTHEHNL 2. GE ERIIBMAR
7 m ) —x—F— (BEEER  CA-4P &) %/
WTHIZEL 72, A v —Y OREEMHEIZB VT, pH I
7T AERA— 5 — (PN E  FI13EY), VFA
AR 7w 777 4 — (SEREFT ; GC-14A &)
#HWTHIE L 72, FLEI3 BARKER and SUMMERSON
(1961) O KFET, TrE=T7EBERIZOVWTIR
Conway and O'MALLEY (1942) ofgsiseEic LY
HEL 72,

S OGRS DA RER & 72 TN REEB L M 4
V— U DREBEFEDT—FI2DOWTIE, —IGHIEDEL
GHTEIc &Y, Fiz, FERE ST A v — 2 Db,
BHTEBLIURBRSEHOERIBMOT—212D2nT
i, 7T BRI L) BT RAT o 22, B OB E
EMEIL, Bi&I2 BV T3 FISHER DB, BHiIzB W
Tt TUKEY DFHEIZ & DA77 (FH, 1975).

BREIUEE

FEREE AL —-Dfb¥ERSBL U N —F
s 1AL KGEalRERE -2k
HITHT0%TH 72, WSC & 13 BB 2 T % 10%
L, TAV—CRBt+SEETHY (%=, 1986),
BRI E LT, 4.4, 1.7, 1.2% & B
L7, MRS b, ~Ilu—2&EiT
M HEOBEIC - TS 20, FRE, 56 HT*
NEN23.8, 20.5%Th -7z, wiv— 2RI R
BHEFAVL—DTHINBERBETH - 72,

TAVv—VoFBEGNELR 21U, FEEED
BBz & v pHIIMET L2 (P<0.05). F/2, #
B e =BT H B o sz v L (P<0.05), 21,
56 HT#NFN 4.4, 5.3%Th-72. VFA Tix, B
e, BEERHTRTEE H B ORSEIZ VBN L 72 (P<0.05)
W, TREA B EoFBEEICBY TIRIBS N
oz, —#IZ, AV — Y DEEERE L, pH I
Baa BREEIC L - CEHMES N5 (&9, 1986).
REBRTHWZ6 HY AL —Y 0 FERIBESE)
B L2 ke ho e, pllic & B G EHE T3
TR, BBREETHE B, LFHHI, BAKICAH
5 E—H L FED LD TH - 7z,

Table 1 Chemical composition of grass and
silages (%)

Length of ensiling
0day S5day  2lday  56day

DM 31.4 31.0 30.6 30.5
oM 88.7 89.5 89.4 89.3
Cp 10.9 11.0 1.1 10.9
EE 2.9 3.7 3.9 4.0
WSC 9.5 4.4 1.7 1.2
NDF 55.8 55.3 53.4 53.6
ADF 32.1 32.5 32.4 33.1
ADL 2.6 2.7 2.7 2.6
Hemicellulose 23.8 22.8 21.0 20.5
Cellulose 29.5 29.9 29.8 30.5
GE (Mcal/kg)  4.37 4.24 4.21 4.23

Moisture is expressed in fresh matter, other val-
ues in dry matter basis.

DM: Dry Matter, OM: Organic Matter,

CP: Crude Protein, EE: Ether Extract,

WSC: Water Soluble Carbohydrates,

NDF: Neutral Detergent Fiber,

ADF: Acid Detergent Fiber,

ADL: Acid Detergent Lignin, GE: Gross Energy.
Hemicellulose = NDF—ADF,

Cellulose = ADF—ADL.
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Table 2 Fermentation characteristics of
silages

Length of ensiling
O0day 5day 2lday 56day SEM

pH 5.35  4.72*0 434> 4,19 £0.08
Lactic acid (%DM) - 2.5¢ 4.4° 5.38  £0.42
VFA (%DM)

Acetic acid 0.5¢ 0.7 1.0 £0.08

0.1° 0.2v 0.42  £0.04
4.8 6.6° 8.08  £0.47
Means on the same line with different super-
scripts are significantly different (P <0.05)

SEM: Standard error

Propionic acid
Butyric acid
Ammonia N (% Total-N)

FAV—UIEBFOHERGB L A X -k
REBEMRK OGS HELZRIICALL. &
(DM) DIEEIZ 2 ~ 4 BOHFAIZ B - 72, WSC D14
JeER I BT U 5 B T 55.3% &, FEELAIAAE S T 50%
Z EEY, 56 HT8.0%ICEL . M uiEdbiAALE
B FEREAIHAERS TlT, MM I3E % R LIeRyEm 2
ke LT\ (B3, 1986). Znizéh, WSC 35k
HEEELTRETClde <, WHOITFRIERIC L2 7% )
DEDFAI N T2z, 5 B F TORBEIHIERR
WCRE S GBIEAIZEEZ D,

&R 5 B, ~ 3tk o—2ADGHRERT
5HT6.3%,21 HT14.8% & 5 ~21 Blz»F Tk &
S HRDHEANE, FT2, FDBLIBROL LIRS
N, 56 HTIZ 17.2% Th - 72, = 2T, RS 100
g X722 ) D WSC &3 k)Lu—2DEB L NSk

BEPHEMBT5E, 56 HCWSCiZ#8.4g, ~3 &L

T—23HM 4. 1g &% B, FEo TN LN B — D5
AR WSC OWEFR L NN D TH - 72h, ik
BELTIHESEBBEHARENLDOTHY, HA
V— U DEVE, HIEMICHEFRIZLEL EEZ LN
5,

F2, NI u—2ANSHREERBEREZLICA
2%, 5HFTTISg 5~21HI2RTTid2g
21~56 Hich T Ciz 0.6 gafRE Nz kick ),
WSCIZEF#ii 5 B £ CTHEFTH MR L 2ozt
L, N3t a—2 T35 ~21 Bizalt Te&ikai

Table 3 Losses of DM, WSC, structural
carbohydrates and dissapearance
rate of GE (%)

Length of ensiling
5day 21lday  56day SEM

DM 2.2 3.4 3.9 +0.48
WSC 55.3¢ 82.6° 88.0*  £5.08
Hemicellulose 6.3° 14.82 17.22 +1.77
Cellulose 0.9° 2.52 0.5° +0.39
GE 5.1° 7.18 7.02 +0.37

Means on the same line with different super-
scripts are significantly different (P <0.05)
SEM: Standard error

SADHIRINTZ, NI — 2R T A ERE L
C, DEWAR et al. (1963) ZOHEHND I L)L 00—
2R OE S, QSR Lo — 251
MROEE, QREEPICERI N AHERC L 20K
SFEEEFETTADL, ZNLDHBIVEE ZRE 4
V— U DFEEEERME L BEMNT AL L, FNFN, K
RIELEE DAL DOREYIRIIC & B IRIRVER 2T LT
VB ERE, BABEOEENIC &) IEREEESBZ > T
WAHEREE, RN ABERICLY, V1 oNRE
LTCWBEEICIBT 20D EHEZ LD, KERT
E~I e — 20553 FH% 6 ~21 HE THH
MTRIAED 572, 2D L1t DEWAR ef al.(1963)
PRTRERD ) b TCQNER L KRE (i z &
ERTLOTH 5,

—7, o —2DGHEIT 2. 5% LT & & DR
AUC BT IEEICEr - 72, Lo —2, ~3
e w—2 L HE LT —#KicHBEIIKC,
MCcDONALD et al. (1962) 13 5 %FREE L HEL T\ 5,
AEBICBWTY, ¥Lu—2iT L A ESHEINT,
~ 32 kL a— 2 DRI IARIEE IR D TH -
7z.

BEEBLUEYAL—YDHELFRL4ITRL
7z, MEERF ORI AT A V= Hic 2B hh o 72
B, FRELD IE» -7z (P<0.05), HAL—U%
BEIC & - THEERS VFA L o R H#EB I EREINS
PIN LI —TNVICEEZL 720 MR & L TR S
na, HEFOMILEIFEREL) YA L—TH
(e al2DiF, TAV—VIREIND N DEHEE
PRBEWIZASL EBEICTRNENL D2 %2 5
na,

~ 3 ka— 2 DOEBERIZFEREC A L —
TIERMERIC B Y, FrEk B 56 B TlIRR R
& 5172, DAUGHTRY ef al. (1978) 134 A FMLE D
N3 a—2DEILEY, FOMBNGZ L ITRE
L, E#OWMD TH 5 Xy u—2DHEILEIL
48~53%, KD DT 7€ /7 —2l3 68~78%, =D
MBS TIE 54~93% TH - 72 L #|iEL T 5.,

Table 4 Digestibility of grass and silages (%)

Length of ensiling
O0day 5day 2lday 56day SEM

DM 67.5 67.9 68.9 66.9  £0.67
oM 69.6 70.1 71.0 69.2  *0.61
Cp 60.5 61.7 62.8 59.5 *£1.41
EE 44.6°> 59.22  61.00 59.9* *1.57
NDF 75.5 74.3 74.9 73.2 £0.73
ADF 71.8 72.5 73.4 71.0 £0.71
Hemicellulose 80.5 77.0 77.1 76.4 +0.84
Cellulose 79.1 79.2 80.1 78.7  *0.66
GE 65.5 65.1 65.8 63.7 £0.74

Means on the same line with different super-
scripts are significantly different (P<0.05)
SEM: Standard error
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ZOHEIZ~I e —2ofizd, HEENRTW
o LI WGP H B L 2RLTWa,
72, McDONALD et al. (1960) i3 £ AFME %4 A
V—3b Bk, NS Rvn— 2 D5MREI 31.1% T
HY, TOBBBTNIH, ¥ T7024.8%, T 7
NIRRT TH- T2 EHELTWD, -T2k
Na—20 55, HELINSTWEGHY A L—IkF
RIS OREI N, EEE T W IE I NI
EDFEFRLZODHCEPMET L2 EEZ L5,

—F, LI — 2D EBEZERES LY A L —
POMTEI T o7z, ALV —CEFEHRIZ~I 2L
O—2AWGHENTZDITKL, e —RFIT LAY
DIEGATON T -7z, - TRBEB LUV 4
VLU HhDe Lo — 2 &R FOMBHRSIC LIZEA
EEAbD e EBbN, RIS EDS L 572 8 F
A (-

BREBLI VS A V—CnESFEELESITRL
72. DCP & B FRE, Y4 L — 2 TEI D - 7225,
DEEBIIERELN I A v—o TRWERIZH
D, BRCET 2 56 H CR 1D - 72, BRRBR Tl
BHE 56 H T~ u—23 17.2%0HRE&N, %
DOWEERFET L2, Zo~3 Lo — 2 LENEK
T DEZEBMETICKBL Twb &% 515,

EREBLIUY AL —DhERonsmR et &6
N7z, SFREEREITFBEEOEBIC D T WET
L, Bl 56 BHY A L — V5T, REEREHL D
LAFIED - 72 (P<0.05)., ¥4 Lv—IFEEIC L5
THEFRDOIEWEEROERIC & 2 EHESEIHRE Y
(HERON, 1986), = & & DAMEEEWIZ 1 JRE H B8

Table 5 Nutritive value of grass and silages
(DM basis)

Length of ensiling
O0day b5day 2lday b56day SEM
DE (Mcal/kg) 2.86 2.76 2.77 2.69 £0.04
DCP (%) 6.6 6.8 7.0 6.5 +0.16
DE.: Digestible energy,
DCP: Digestible crude sprotein

Table 6 Nitrogen (N) balance while feeding
grass and silages

Length of ensiling
0day  5day 2lday 56day

Nintake (g/kgBWe™4) (.87 0.8  0.87 0.84 +0.21
Fecal N (g/kgBWemsiay) 034 (.34 (.32 0.33 £0.01
Urinary N (g/kgBWesiéa) (.42 (.51 0.51 0.57 £0.03
Digestible N (g/kgBWe™4¥) (.53 (.54 0.54 0.51 +0.02
Retained N (g/kgBWe™i) 0,11 (.03  0.03 =0.06 £0.03
Retained/intake (%) 12.9°  4.0® 3.2%  —66 +£3.2

Retained/digestible (%) 21.3°  6.5%  4.8% —11.2¢ #5.1

SEM

Means on the same line with different super-
scripts are significantly different (P<0.05)
SE: Standard error
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Table 1 Physico-chemical treatment of straws
Abbreviation
Rice straw
Untreated Untreated
Steam pressured at 8kg/cm? for 5min. 8kg * Smin.

Ammoniated with 2% anhydrous ammonia in dry weight of straw

after steam pressured at 8kg/cm? for 10min.
8kg - 10min. after 2% NH,
3%NH; after 8kg * 10min.
Wheat straw
Untreated

Ammoniated with 39 anhydrous ammonia in dry weight of straw

Steam pressured at 12kg/cm? for 5min.
Steam pressured at 12kg/cm? for 10min.
3%NH, after 12kg * 5min.

3% NH, after 12kg - 10min.

8kg * 10min.— 2% NH,
2%NH;— 8kg + 10min.
8kg + 10min.— 3% NH;

Untreated

3% NH,

12kg * Smin.

12kg * 10min.

12kg * 5min.— 3% NH,
12kg - 10min.— 3% NH;

B L7z, Wk L CTHEER—L I MBI 28
A (BMV), #HEER (BMT) % Bond ek
(RIS R SERR RS, 1976) WEic L D &EHL
2. TOFBERBERER—LINLTREOHRA, BRE
MNEL, ImmUFORE»TE ZHEEIITIT—F
EBETIT) DT, ZOIRT—ELBEDFE %
BMV & L, ZL2-5HE% BMV TlL T BMT &
L2, in vitro THLERIZ LT — ¥ L 5 Eis ke
(Ce-DMD) % BE L 7z. &A1) D Ce-DMD 3 Hpt
0.5gi20.5%t/LT—+ (ONOZUKA FA: ¥ 7L
F) BEURBEEE 0ml 2Nz, BEEESETT
L0CIR B Leh™ s 24 RRHB OB E D BAE 2 3KD
7z, ZDHHT D Ce-DMD 7% b BEERAEEHEL O 2
2ELFIWTED Ce-DMD & L 7.

VDI, DMD & E{bEMK, Ce-DMD & D HHER
3R, FoEURSML A (FH, 1978).

& ES

Fiib b, /INERED VDL, DMD & BALZEMER, Ce-
DMD %% 212w L 72,

Fab b, NERE HELFMET 5 Z & T, VDI,
DMD, BMV & £ *Ce-DMD iz & & 1, BMT &
NDF & &IZME T L7z, F72, fib b TS LY
ADL &2 L 72,

T b, /NERD VDL, DMD & HALZEMERK, Ce-
DMD & D#B %K 3R L7z, b b Tid VDI i
DMD & FELIENHES, NDF &2 3HELAD
HEBE A b7z, BMV 12 VDI, DMD & HEZIED,
BMT i3 VDL, DMD ¢ FE L ANMHBE» BL .
72, & %1F D Ce-DMD & E Ce-DMD i3 VDI,
DMD ¢ BB L IEDHEBEY S - 72,

/NEFRTIZ VDI & DMD o Hic B & 2 HHB I A 5

Table 2 VDI, DMD and physico-chemical characteristics, Ce-DMD of straws

VDI DMD NDF ADF ADL BMV BMT Ce-DMD(%)
(%) (% of DM) (hrs) Apparent True
Rice straw
Untreated 11.9 44.7 69.6 415 5.8 4.60 0.97 24.6 10.2
8kg * Smin. 16.2 46.1 68.3 45.6 9.0 9.40 0.52 30.7 15.3
Untreated 5.6 36.4 73.7 46.7 5.7 5.30 1.15 21.6 7.6
8kg * 10min.— 2% NH;, 15.9 55.3 70.7 50.9 9.0 9.17 0.45 37.3 22.5
2%NH;— 8kg - 10min. 16.2 55.0 71.0 51.3 9.6 11.10 0.40 37.0 22.1
8kg - 10min — 3% NH, 18.2 56.6 69.3 50.0 8.6 11.98 0.36 39.9 23.9
Wheat straw )
Untreated 14.5 419 80.1 53.1 9.9 3.64 1.85 185 12.3
12kg * 5min.—> 3% NH, 19.9 52.4 70.1 55.7 10.4 12.45 0.58 32.9 17.1
12kg * 10min.— 3% NH, 21.0 455 63.0 54.2 10.3 13.95 0.54 37.3 15.6
Untreated 135 41.8 84.8 54.8 9.2 2.28 2.98 15.8 9.0
3%NH, 15.5 54.6 83.7 53.0 10.0 2.54 2.31 25.5 17.2
12kg - Smin. 21.1 51.6 76.6 55.0 10.5 4.05 1.51 30.2 18.2
12kg - 10min. 25.3 51.0 69.4 56.8 10.9 6.46 0.91 35.0 18.6

VDI(g/kgBW/day): Voluntary dry matter intake
BMV(g/sec X107?): Grinding velocity with planet ball mill

Ce-DMD: Dry matter degradability with cellulase

DMD: Dry matter digestibility
BMT: Retention time with planet ball mill

— 04—




ER AR 1 & o) SEREAiHEE

Table 3 Correlation coefficients between VDI, DMD and physico-chemical characteristics, Ce-

DMD
Rice straw Wheat straw

VDI DMD VDI DMD
VDI 1 0.901%* 1 0.478
DMD 0.901** 1 0.478 1
NDF —0.774* —0.466 —0.793** —0.148
ADF 0.462 0.688 0.245 0.816**
ADL 0.854** 0.809* 0.925*** 0.622
BMV 0.845%* 0.836** 0.522 0.107
BMT —0.953*** —0.921%** —0.798** —0.325
Apparent Ce-DMD 0.896** 0.970*** 0.892*** 0.555
True Ce-DMD 0.877** 0.974*** 0.778** 0.872**

**Exx* significant at 10, 5, 1%level, respectively

Nk -7, NDF &&l3 VDI * A& ANHE A
Lz, AT Ce-DMD iE VDI & A& 7 IENFHE
WhH o725, Fbo &R ) DMD &3 E=E MR
AL 72, Eod Ce-DMD i3 VDI, DMD & &%
L IEDFEBE A A & LTz,

UELY, Wb, NERD VDI, DMD Wi iLizo
WL EBLHEIRLN2DIZED Ce-DMD N A4
THh -7z,

B Ce-DMD % 3iFiZ% > L, VDI, DMD % #&
B ETLEBRBFRNZFRLICRLZ, Wibb, IE
o VDI, DMD & & BURRICHEHE (P<0.05) 55
& 517z, DMD 22w Tidfib &, /INERO AR ERR
DMEE, BRITEWPFELN LW LY, WEFHf
%72 [HJE =, DMD=1.162 X " Ce-DMD+29.950
LAYE Yo% (A

% £

Tt b, NERND VDI & NDF &8 L ORMIicEEL
AN A LNz, NDF (3#d#E» %L, NDF »*
Ly, KBBEWTH» 33 - THER OB 2 #0H]
T230EFEZ LD, HEN VDI & NDF 28iCA
DDA LN Z LWL D0 (HA S,
1989, IO 5, 1996) 25b N, BAGFMBEL 72h 512
DWTLFABDERIRLNZ WL 5.

f&#+ & Tl DMD i3 VDI, %4413 Ce-DMD B &
B Ce-DMD & DIc BB L ENHBED A LN S
Z &b, VDI & A2 D Ce-DMD B & ED Ce-
DMD s DORICEBLEDHBELEA LN S Z LIZE S
ICHEHECE B, UL, /NERETIZ DMD & VDI,
AT Ce-DMD Mlic F &2 MBIz A 5T, Fib
b EIIRL EFF IR 72, HD Ce-DMD i3 DMD,
VDI * BB A EDHEIHH % %%, VDL iz D Tid s h
7D CeDMD I3 ¥ WM 2R b o 72, 72,
VDI & BEERREE R O IR & O I3 A E (P<0.05)
RENABEYFRSH LNz, ZNLNZ EIFLUTHL )
CEBENL 5. NERIIML L LD LI kDK

Table 4 Relation between VDI, DMD and true
Ce-DMD

VDI DMD

Rice straw Y=0.581X+4.166 Y =1.120X +30.050
Wheat straw Y=0.947X+4.068 Y=1.297X+28.386
Total Y=1.162X429.950

X: true Ce-DMD

MILING - €, EEEEROBHE, 0w T
VDI ##iM& %2 —K T, MR FIIREE % T4
RPITEET L 2HHELEI NI, DMD & VDI B
LB DT D Ce-DMD & oI B Z 2 A8 » e b -
bnEEZILNS,

Fab bI3/INEMRE BNT, ADL 2 8ICkE i
Vs, A BRERIZE - (PR & BEE, 1985). Y 7
=y LI A BB LRET 2ERE LTS
NTHY (SMITH ef @l.,1971), Wb LIz IERLIN Y
YRREGRE R I X L CIEBTE S Wb o C HEHI S L B,
Fib HI3/AERL D LB L » Tiib 3
I { Wiziz, VDI, DMD & BMV, BMT m4#EE:
WHOBE LB REINZ D EHEZ LNE, Ly
L, /NEFTIZ VDI, DMD & BMV, BMT & Dz
[ZBE & 2 e AHBEME IR RRD b N b - 7z,

b obBLUNERIZOWT, VDI, DMD + En
Ce-DMD MlicHEL MBI B LN Z 0 5, ED
Ce-DMD 24U 4 & 7 VDI 3 & 1* DMD #ENH 5
LRI 55D EFEZ Lz, VDLIZDWTd/hE
BOMREBROSEIIRbLOZNLIN LEE (P<
0.05) IXEr -7z Ed b, BYEREZ 122 L THER
FTLZENTELRD o2, ZOBEHE LT, IERT
I RTHAPHE D RE D 2 5 1N, KFEHAY VDI 2358
DR & - 2R EZ 5.

E| 22
PWRR—IV I BT SRR, BEEROHEIE
WS iiw BN ERERE B BKICE

— 95—




FIERZER] - 1LLNECA

WLET.
X B

FTER  F5 (1988) HAALHELS: % wHots & U 72 B 54T
& F RS RSO E, BRI
Ze8k, 2 16-29.

PTERHER] - BEH 4R (1985) 7 ®=TMLEIC L HFE
bbb, NER, 22— bX—F T T ZDHEE
BT DWW, HMER, 22 1-8.

FTERSEH] « LR - &EE B (1997) REMBEL 72
INERDOD AEICBIT 5 &M LEANTRES L U
WREE, JbESTER, 31 71.

FERBER] « B - RIARAEL (1999) #E, T €
STHMEB LIRS ZRAME L 12 S DEHEH
1R FVEfbER, HEEE, 44 378-380.

HAMESL - % B - IEEAT - ARREE - B 5B
(1989) s ARIHTERIC & 2 HEVRL DB & S

fii oMk, HEEE, 44 @ 248-254.

WIOE=RR - el - EEENE (1996) FE2—8
F U AR EORT TR DAFIC L 5 BHER
B0, HEE, 42 5% [ 310-311.

)AL MR T 98 2 (1976) Bond O¥fefhsds
K@z, Bike T, 8:49~63. .
TR - FSB—BR (1990) BEHBEY A AR E DR -
LRI & 5 i 1. ZREMESMEE
W R O EEAbERIC BT T8, HEE, 36!

184~190.

SMiTH,G.S., A.B.NELsON and E.J.A.BOGGINO(1972)
Digestibility of forages in wvitro as affected by
content silica. J. Anim. Sci., 33: 466-471.

B - RERAE—EE (1991) M AMEIRIDTT,
2. EERMRGHTIERT. ALIR.

HH O£ (1978) BREZ P00 & T 5 EBRGHE &k,
163-185. EEHE. .




W%/ — b

EES 421 97-99, 2000

BULAIUBE U 7o /DR OPIEELIR & O A S B l{EINE & DRIR

Pl SRR - ol B
JbmE SR | E Ry, I 073-0026
*JEHEE ARG RSB, HAREE] 086-1153

The relationship between voluntary intake in sheep fed physico-chemical
treated wheat straws and physical characteristics of straws

Hidenori ABE, Masaaki YAMAKAWA

Hokkaido Takikawa Animal Husbandry Experiment Station , Takikawa-shi 073-0026
*Hokkaido Konsen Agricultural Experiment Station , Nakashibetsu-cho 086-1153

F—T—F KR, BHERE, WEER, B

Key words : Wheat straw, Voluntary intake, Physical characteristics, Physico-chemical treatment

=B #

HLZME (T E=T7, BEBIUOINLOES
AUEE) L 72/ ERR 9 Mool (BTEE, TS
BEEBIVEER—NLIN, v T4 70k
DHRER) LOAFICBIT 2 HHENE L OBKRET R
L7, HHERE S FELHEEIRO b N2
FEEPSEEE DT AT INC L EHBETH
N, INLEHELHE L, HHERERIEELE
L 7z BEYFROBEREUT 0.957 &\ 5 B TE W E
Thotz, Fh, BERE,LIEEIRABICBT 5
BEOTWEE, By T4 > 7 Ik 2H3RITHA
R ORI EIRT OFRE & BE L1256, REGEITHE
FOBHHEREFCEABICBIT 2216 2 D0ERIC
o THBIRNTWEZE2TFTLINEEZ LN
7.

&

T = TRELRIKEMELC k5T, b LN
DAEIC BT 5 HRBIGLYE (VD) 3gEE3 s
(HORTONE, 1978, F¥ke,, 1999 A). HIMKDBRIE %
Ry, WHEDOMELERET 2 ) V= i 3EEEENE -
I AT WMEAR T —T WA TRV DWW T3 (I,
1995). 7> & = PAEE = 0 2 7 LEES (KONDO ef
al., 1992) %, F/-ZEFMB3—T A (G,
1987) 2HRZLT B & ST 5. BRI & - T,
FES R ORI DMK T LI LR LB - T, fak

ZH 20002 H24H

FRESBBICHCTEINE—F, REREIEEY,
Z LT VDI D¥EMIz 24 di-> 72 b D EHEB S 15 (BT
B &N, 1999 B, FIER & 1M1, 2000 A).

Mtk VDL EBE 12 BT 268 E O FeisE &
REAKTIC X D HHIZE 51T 5 & 3NnTw5 (£, 1979).
Z 2T, EACSAE L 2 NEREERY B, kAo
FrmEE B & CRIEACTICBIR T 2 L E2 b bTEEL
LG, enzhr3FE (BOTHE, HBiEsr 3HE)
BIWEER—IVINED Y T4 v 7 2K B
BERPEL, VDI L nB#EZ R, 2 hic, B
HEH LD VDI 2 ED LV T—XIC Lk 5o
(o Ce-DMD) THEET 5 RAHER (FIES & 111,
2000 B) SNTwW3 = &5 5, VDIH#ZEICHT 2 HH
YAk & B Ce-DMD DFEE % Hiiz,

MEE LUHFE

BN ER I AL 3, BN L, TEZTH
W1, TrE=T7 L HRBLELZHHL-EALH 1D
HOBETHY), ZORFRELIZRTEY THS. M
HICE L CMEREBEE L2, T =T 3K
EEIINUELB L ITMALE=—LL—} T
B\, WEL) 3UDBALT > E=T 2HEATS
ZFy 7HNTIT-72. 147 RBICHEL, #FHo
TrE=T2ERIETr LML 2. ZFELE K
HOFKBELHWUT- 72,

BRERREIZENTNOMEBHCDE LY 74— 7
KHBERFV, WITNLHW 0% OBEASTE L HICH
IR 7225, KEMEPAKE kg B/20 4g a1
72 AR ENIKE L 55.8~81.6kg TH 5. 7T HEOF
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Table 1 Physico-chemical treatment of wheat straw

n Abbreviation
Untreated 3 Untreated
Ammoniated with 3% anhydrous ammonia in dry weight of straw 1 39%NH;
Steam pressured at 12kg/cm? for 5min. 2 12kg - 5min.
Steam pressured at 12kg/cm? for 10min. 2 12kg -+ 10min.
3%NH; after 12kg + 5min. 1 12kg - 5min.— 3% NH,

WD L, A 7 HREIC B
7z.

YRR & U CBIOEHE, BREL SEEB LR
RILINWEAY T4 7 INC L BT (P07
1L GRBM, GRCM) ##I5E L 72, #Ealkiz 4 TR
LTHELZ, »I3FEEQOPEIZEL Tixée % 2
mm DO HME B2 4 Vg TR L 72, BT
i & W — A (210 ml) DERARE RV,
Bg &I EMZTICED, ZOEEDL LROT,
BE» SEERETTE, SEERES (b
# VBD-80) #F\v, 5 5MREIBOEHE L EED
53RBD72. GRBM DBEIET 3 cm DYINTE T L 72
¥ 10g #EER—1 3 )L (Retsch S1000) T 14
BL, RBB2 L0 HHOBFRMEE 2N 2
(POPFI et al., 1980) 1.18 mm NEfi% - - ENEE
ko &AL L7, GRCM D #EIZEIZRFL 10 € %
FyF 4> 7 3 (Retsch SM2000) T 30 # R

1T 5/ VDI 23K

Ce-DMD » B 13 &8 0.5g12 0.5% )L 77—+
(ONOZUKA FA : ¥ 7 )V }) % & CEERAEE 40 ml
wZ, BEEERPTLACIREL 2275 24 B
DEMED AL KD 72, = DL DD Ce-DMD
b BEREE R D EHELZ LW TED Ce-DMD
s L7

HRELUEE

NFERD VDI &R, B Ce-DMD 2% 2 i
AUz, ERIEEO/NERIERESRL), I
T %72 b TEALSEAIR | 7238560 VDI, Mk,
EHNDCe-DMD b BT \Wwizds, MBI LT,
VDI, BT, S TE % I R, Eo Ce-DMD
& - 7.

INERD VDI & PRIk, B Ce-DMD & HHHES
& 3IITR L7, INERD VDI & BED S B,
GRCM 1 & OE? Ce-DMD iz A & % IE N HIE A

L, lmm D EMZ2@E-8NERBICHEHLEEE L ANz, BREESIBEIAEO» I ORES

7z, BIEIZe T2 RELZ. HbTdnThHY, »PIFBEIENE, REBIKEIC
Table 2 VDI and physical characteristics,true Ce-DMD of wheat straw

Year? VDI Bulk density(g/mlx10-1) GRBM GRCM True

(g/kgBW/day) Sparse Dense (%) (%) Ce-DMD(%)
12kg * bmin.— 3% NH; ‘91 19.9 1.59 2.04 26.1 56 17.1
Untreated ‘92 135 1.71 2.06 14.1 39 9.0
3%NH, ‘92 15.5 1.66 2.01 175 40 17.2
12kg * 5min. ‘92 21.1 1.69 ° 2.17 20.3 49 18.2
12kg - 10min. ‘92 25.3 1.75 2.24 24.5 56 18.6
Untreated ‘93 15.3 1.57 1.89 22.6 46 10.9
12kg + 5min. ‘93 16.2 1.55 1.92 24.6 53 18.6
12kg + 10min. ‘93 22.1 1.41 1.95 40.4 66 19.0
Untreated 95 10.4 1.41 1.67 18.0 45 11.1

GRBM: Grinding ratio of planet ball mill
Ce-DMD: Dry matter degradability with cellulase

VDI: Voluntary dry matter intake
GRCM: Grinding ratio of cutting mill
V: Year of which straw was produced.

Table 3 Correlation coefficients between VDI of physico-chemical treat-
ed wheat straw and those physical characteristics,trueCe-DMD

Sparse stuffed Dense stuffed True
bulk density bulk density GRBM GRCM Ce-DMD
0.329 0.764* 0.596 0.722* 0.697*

*:significant at 5% level



HA LA NE R OYERIER & BERIERE

HEDAEINTVDINERICOUNBLDEEZ LN

%. VDI & GRCM Mz H & & IEDHBIA A & 7227,
GRBM * DMlICiz A bt > 72, B, B, &
- GRCM & DMIc3AELMABEEDS ST
v (r=0.156). A& (1995) IZEENE R IBFE
RBEER—INVIN, HvT 42T INTHT LS
L VDI L DRAEZET L, ERA» 3 BES Y v T4~
7 VRS S HHBIAE W E LT b, AR IO
BEZEMTELDTHA.

VDI & OIc L MHBEIED - 203 BELES» &
BETH -2, RERBIZ0.584 TH Y, KT
B2 E 2 - 72 GRCM D3R %13 0.521 TH -7z,
K Ce-DMD D Z 114 0.486 Th -7z, TNk J T,
B L 7z BEROPEREITE D Ce-DMD % L
Ho7:d DD, YEERIZEM TIE VDI D Lg%
52~58% LB C&Zc\vs, LA L, BEL, SHE
& GRCM # L L §5 &, EE/FEN VDI=
18.90 X $EFcHE A S FEE+0.336 X GRCM —36.79 »'7%
b, FOBERENL0.957 LBHTE ko7, &
NZEd b, BFRE, EEEE GRCM & 2ilasb
HHZ oL, EAEEELE/GELENERD
VDI #RE L CHET 52 2 WfEE Bbhnr.

PIEX 0, LI L 722/ F R0 VDI O#EREE
DEE D E L LI, AR VDI REBEIC BT 58
A OTHE CRBEETICL BRI WL &%
TRT ARSI/ LNTEEZ LS,

X B

FTERZER] - LDNBH - RALGL (1999 A) #HE, T~
E=TREB LTINS, ZEARE L 2R L DH
EREEE & H{hER, HERE, 44 © 378-380.

PFTERIERY - ILNEHE (1999 B) 7> & =7 AU | 72 F

boLBLUX 4= —=F 7T 2 (Anthoxanth-
um odoratum L.) H D K H B NHERERH & 2t
BTN, HESE 44 [ 381-383.

FafER SR - (LB (2000 A) ZEELE L 72/ ERD
HHERE, 1HbE3Es L O RKEENMERRE, &M
ILERTRE. HER, &E+

FafER SR - L) B (2000 B) L2 L 7256 b b,
INEROBALEEMEIR, i vitro THIEER EDAEDH
RIS, “WiEbEE s Bk, LESH, 42 86-
89.

i A (1979) EBEHHORETE L E— B NEW
NEPRE. HESW, 50 0 835-844.

HoRTONE G.M.J. (1978) The intake and digestibility
of ammoniated cereal straws by cattle. Can. J.
Anim. Sci., 58: 471-478.

A 15 (1995) 4D L— 2 > Wigibic 28 % 1T
SR EE DPERIC DWT, b— £ SV IFTRLER,
6:7-18.

Konpo T, T.OusHITA, T. KyuMa (1992) Comparison
of characteristics of soluble lignins from untreat-
ed and ammonia-treated wheat straw. Anim.
Feed Sci. and Technol., 39: 253-263.

Porrr D.P., B.W.NorTON, D.J.MINSON, R.E.HEN-
DRICKSEN(1980) The validity of the critical theory
for particle leaving the rumen. J. Agric. Sci.,
Camb., 94: 275-280.

EFEE— (1987) & - B = oMk, N4 A
< AEHETETRECE, 4 68-79.

A B-HEM. & A4 - KEE= - BIR
MITHR (1995) HENMEARYE, HHETI—V v
e, P R EEB L UBIRESIR D A E 0
RHEREIC RITTRE. BT, 82 7-13.
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SRR 10 o b E B SR A FERRIZ 1,100,048 B
T (Ri4EH 102.2%), % DWNERESM o4 FEE D
458,765 EHFIC 41.7% % s> T\ 5. EEMREMT
T, HFHT L v 7T 266,276 EHM(24.2%) & 7% -
Twa, RFREEDEILEEESS T P> D 43%
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W5, JbiEEIC BT 2R - EEO BRI RICH
NTWBEMEZEBbNL, LrLud s, BRERE
I Z@m % /LA &Rk 10 45 2 31X 10,050 T
(BB 23.4%) T 3N A F 2 TH 5. 1
i, MEARBGEMEOERIAKE CHEL TW5, BER
BLFEK 3% (K300 F) THEREL, FR114E2 A
BEM T 9,543 F s o T L E» 72, BEEBDOELHEEIT
EEAL - BAkEME (35.2%), BRERER - kA%
(22.0%) TH B EENTWE, —7F, BARREIZERK
BICHE, VX 70BPRETRNLTWE, 2Dk
RERERMD L »lcH - C, LB EREEEZ 5IH
20, YTk ZHEE2 BT sFEsHsk L.
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BESERES 2B LN T E, BEROKRIZE
BIERBTHLENW) I ETHDH, BEICHNT 546

% (Big) BEFERLLOTH S (850 HLUL).
it;WToxu CRLND LI u— Ly (R
B)) B THELRLZINE LW ETHD ).
ZInIoHich - T, BRDEANNILZIT> T2
BATIE 2\, PRELRET T, HEEENEAD
mhrh, BEROEESES S oMby —ERD LT
5, AbEERFROMIC I HEL , F2HITH,
B, FLEA—H B &\ o SRR I HRRR &
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TE D 2 ) »4b, EFRE R 5 DFBETHNFEY
Fh R 2N TIR Ve L Bbis,

®Fhﬁf§6&m L% 7

SRR TH LU, IE-BIEETHE DL,
ZLTEHEHBBR ML Cubbkizid, biio
RENBFICEELEE»FLCETH? H2EdD
'YES, tHETEBLAIBECT VDT LS
7 A0, BEBMIETICEENL - EMMEL Ts
D, BIEHOEMERICED DIZEHNETH 5.
FLC, —ADREE ST MET 2BIIEE,
FERINIZEA TS, 2o, BB 48 E4 LB L 72
REMIB TOFEENERFELENHEL LT, 25—
WA arlBhEE s L TR SN, HEEEN
YRV FETH -7, R REICELN T 5 R
F— A A v, EFER CRELRBLBELEL
Twiz, 1EBTHTHLNEREEEL L 22D A
v, TOBBEONICTFREELN L K, ZoOE
EREMOBNBRATE LY, BETIEI» 2
FEENTLE-7. &F7, HARMBERKHRSCO R Y
ML R E R R R BB & T A R0SERL
TWaY, TOZDELBEETWEHIcTF>y=>v7 2
2t E2EOHRBEELEAIUNETHS ). MR
BAICY 5T, ZOFEL2HEIWMAEE)? —fF
By BB EOMAGAIL, L BREEZBERLE TR W
SN, BRI 45T, AESFEELT
ek, HrOBSICRE-ERTE 2 BIE R
2L2WLDOTH B,
® THINER O ST /|

B ERDBEHMIZBEROBELETH ), KEEE
IR ZDENDFETLrZ W, Bl 1EIZ)I
Bl FN7 ) AEIRIIEEED LA TERDH B
SR IILT LD EbN v, SMILERSERETL
BERFEDOREGPIEDON I D% h > Twit WA D
yw INLDREFIZEAFRIKEL, IEEIE

, BEBEMETIRLND, T2, BROLH
%&%ﬁﬁ@ﬁ%%%ﬁ@éh%.ﬂﬁ&mﬂﬂ@%
SRR EHBMOEANDRE L PVLETHS ), F
72, BIEEBEOZICBW T, SRBTE RN
(VWP) #0 TEIRE ) (ZREXREERRLE) rEE
THY, FERAWLN TS ZATEREL 24
DADZRETH Y, NTEBE Nk - 242 HE
ENTwiwn, E-T, BENERLWIZSZL, B
Fizk - T3, "HIER CFBEETHY), InriEEZ
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7?7 HOLEOREAITREZRRZDTIE TV ?
DL BRI O T, RERD) ZpIT 2D
BOEFONTADZ XML TH B,
BRERNTT2I1Z, BHORER2RODEL, EARIC
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