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L7, No.1,2 & No.5,6 2 ERBWABRA TS (NBF4) & L, % b No.3,4 &£ No.7,8
A~ A7 4 AFARISHBCEEL, - 2 YRABEEERTS (RCTH) &L,
NB, RC T4+ [ O FESE ST - 1%, No.1,2 & No.3, 4135 8BEAE 6wk

&1, b No.56 & No.7 8k 8 BIEEAR Bwki) &L, TRREREIFEZR, B4
VRARTECEEORBEE LTA— 2V 74 ATAREE LLALA S 4 vEETS 2T
(7 3 X0155 B, DBERT: LIRS %, SRIHERE »— 2 vARERR O HEHK
fEH Lz,

Sl OEBRMEITIS R id M AR T, S bz oM 1HI0RM & LTk D L35
Wesitic, Tihdbb, [#: 156~246%, [ :25~3484, [#:45~54B%, VHI: 65
~TABE, VIl 85~04 B & Lic, SHMMRBRIALNES AL TN, #¥5 BMx
ARBE L, ~— 2 vABRREIH A ORE S B & L,

A ORI TR0 M, SREMARRYS5 B, A~ — 2 YAAKERR3 O L
L, chb®ER LTEE L,

HRMAR E LT, Sty - 9 F v (W), #—7 - Ax—2— B1ER
DIEERER), HE (F2 o —FHEUEE) 2H5 L, FRhbErdgls tRAtA s —2—,
HERBRE L, Zhb3EROMRAO—RNES &, HEBSEEIE2ROERITES,

ks L NRC 4 (1971F3.4: : Growing Heifers, Large Breeds)®# U T 17 v, #

SEOBMENKRET, FHISHLFH 401 B2MEGE & L, H3ER KWW T5wkFEDR
& — & — G KEER, 5HEA SMABRMITEWkEL Y Bt TWw5H, o HEtLs
wk FREL LCwbs0eR L, 8wk BEIMHILTTH - C, MAEOREHEKOEVC LS 0

EiIFE AFx-x—OREHEE (%)

IE = £ % &
x = A 13.0
b ] £ 2 2 o 45.0
¥ - F -4 2 7 10.0
7 - = i} 10.0
¥ E 8.0
* # 6.0
VAR A - A 4 B0
g 2 9 v B LI L ¥ 9 oA 1.55
7 i 1.0
2 * Z r~ Bm oom #H 0.1
¥ oo 3 v ®oOom # 0.1
o4& B B OB m A 0.05
A > A+ = v 0.2
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THbho BHEILA 2 — 2 — D20 ZEBRT 2 L Hw Lich, ERMETiErcosag X v
By L, Mg ogSERE OB T 2ok X 51 L, '
EREENRBRME R S MRS L CR2ERBE L, EHONERE EEHE 2R,
= 2 YREEOFIUL, ML Lo MEHESER (0h), HH5%3MH @Ghr) IV
7HH (7hr) © 1 H 3EER LA, »— 2 vAERRRGE S 8 o SRaE 1 RHE RN 8K
K, BEE, BRETRIRE, THEEORII KL FToALY BRRTE TV X5 L
Foo A& — & — B EHONLACITEREBOBRETRTAER SO CTERAO MR 2
EOMBIIM L ol MR LAPABEHRC 2WTHESTpHEMEL, B 7 ve =71
%R (NH-N), VFA B E, VFARBO =V IER % Lic, pHi# 7 2% pH 2 — %
~ (B3r-3% s M-58) CHlE L, NH-NEBEBREADEY, VFAREE QKEIEHY

B2E fRto—RREa LIRS ER (%)

£ et R AH - K- L "
a4 o 9.0 14.0 13.8
i = B =3 27.9 15.8 9.8
il i i 9.3 1.2 2.1
N F E 46.3 56.8 . 31.2
i # HE - 5.8 36.8
il K & 7.5 6.4 6.3
T D N 90. 01 71.79 50,3%
D C P 26,00 13.72 6.29

1) ke oFREE

2) H{EE® X BN

3) H{L=R® X bEH

3k B OB OB 5 & # (g/day)

- 51— —_—5—
H B ORBM o e smR e © #
15 — 24 I 500 500 200 200 100
25 — 34 I 500 500 300 300 200
35 — 44 - 500 1,000 500 300
46 — 54 I - 500 1,400 800 300
55 — 64 - - 1,600 1,500 400
65 — 74 iv ' - - 1, 800 1, 800 400
75 — 84 - - 2,000 2,000 500
85 — 04 ¥ - - = 2,200 2, 200 500
HFOE & - 4, 000 1,000

1} 5EkREEELR 2) 8 EEPRELT * R LU — x vk e
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WCHH Lic, VEASBORIIFAsr<F « 257 (B ; GC3BF, #HBFID) »
B, BE:145°C, & ¥V Y- A E2FE (20ml/min), £TA H  PEG6,000 10%, # 5
A s AE (BE3mm, HELTm), ¥+ — FEE : 10mm/min Q&4 Toih Liz.

BEREERE

84 Fe i d O E ERER YR Ui,

RC FACIRBIRERED NB T4 X 05 hoTV 52, ThiZ 7 5 27 ABEFH L
hESBAMRA NBF4£ L b L10HBNicicd, 4ABOHAEETCRLENST H5, NRCHE
¥ OWRAE EAERCER L tid OREIRRE R, TENBT4E&RCT4 L0 LI
CEWTLRERWZ &b, NB, RCEHFH ELEREREL LILLDEEL bR D,
i L BRSOV T OEHEMER ORBREE s RTR L

SEFBeR2AEK (1) PRIBL, BLBCELIETIHHAR o7 Thid,
EHEoERTH ChuHBETRST, V7 v -4 T2EBHEH (Ax—%—, &
) OEREGHEMT L, B EEoRBEER ERs {Hilt shicioic
SFEOPERIMET Licd oL Bbh b, SFHEE O--E Lic72~92 Bl TR LA
5%, BERUKERFEOEECS), KEFGHERLTCEL LR L Bbh3d, 92
B CIEETEAK £ » o, AER TIZ2ARMMMEOSEHRLMER LT - T i, 928
WL L E{eRo LR %, 2R CERFORBLET S LD LEHh 5, STOBO B9, 5
M T S B FEORMRBR Y 13~ 148 ER L, SEOBENEY 24— 2 - D10% &
Lick 2 0fBEEENEENTZ 0% Tho b LTk, FERTINE O EEREETH
ol b RERT S L, 8wk HORHEOHILSTOBO Lo i & HEFIv- b0 & Bbhh
Bo

—7, WHERE T, K SV 14T L R LT LI¥E © Bl DT o bE 5 R R

A4k BP0 S ERITVHLEE

N B F 4 RCTF&#
5wk ¥ 3wk Bf 5wl B 8wk 3F
& i (kg)
B i Ik 38.4004) 39.8(14) 45.5(24) 43.8(24)1
e 2, e 49.9(34) 64.7(54) 50. 5(34) 67.5(54)
# T 3 86.8(94) 94.1(94) 90.7(94) 95. 4(94)
1B %7 b3k ke
& it ] 0.61015-94]  0.68(15-94) 0.65025-941  0.68(25-94)

1) No.7, 1HoH{E
( ) HERESRRN B
[ 1 ABRHBAT R 2 Al
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BiR 2 F OH oM R B

< wk No, 1, wk # (No. 5, s 2

BB M e e S B e Ca

H M0 29 32 52 72 92 22 . 32 52 72 92 -

i =D (kg) 40.8 46.6 57.4 68.6 83.4 41.4 46.6 61.0 75.5 89.7 271.9
50 55 0 e (/dlay)

y 7 v - % - 500 495 - - - 500 500 500 - - -

A KE - &~ 198 300 1,38 1,762 2,122 200 300 300 1,800 2,200 3,996

A 3 63 189 182 334 429 56 182 248 392 489 967

(BB A5 — 7 —)(%) 32 63 13 19 21 29 61 3 22 22 24
# IR N # (g/day) ;

¥} Y v — % — 22,30 22,08 - - - 22,30 22.30 22.30 - - -
A X — & —~ 503 7.62 35.18 44,74 53.80 5.07 7.62 20.31 45.72 55.88 101.49
W EO099 2.9 2.8 524 6.74 0.8 2.8 3.8 6.16 7.67 1519
& F+ 28.32 32.66 38.04 49.98 60.64 28.25 32.77 46.50 51.88 63.55 116.67

BE N & (g/day)

3 e N 5.57 8.13 13.52 18.96 23.15 5.88 8.27 11.44 19.67 20.69 33.84
7 h N 11.21 12,01 8.48 10.43 13.29 10.93 11.47 12,64 11.24 14.00 55.58
& # 16.78 20.14 22.00 29.38 36.44 16.81 19.74 24.08 30.91 34.69 89.42

b N & (g/fday) 22.75 24.53 24.52 31.02 37.50 22.37 24.50 35.06 32.21 42.86 82.83
O N & (g/day) 11.55 12.52 16.04 20.60 24.21 11.44 13.04 22.42 20.97 28.87 27.25
N # 4k =E(%) 80.3 751 64.5 62.1 619 79.2 748 754 62,1 675 TLO
NEBEERGMERN)%)  40.8 383 42,2 411 39.9 40.6 39.8 48.2 40.5 45.4 23.4
NEBBRIH/ENN% 50,9 51,1 654 66.2 64.6 5.2 53.1 640 651 67.4 33.0

1) FEEE O B

2) FUEIBHRARE & AR TR OEHHIE

3 7~16% B
RBETTaHAC o E8SE LTV 5, REBRTHHIPTHL2~2ABKE SR
HE X 0T LARWEREFRGIEOESR) 23 Lic, WAL A © SREREIMED - T2
B2 TRBERE TR, Koo &8 L bhb, Thbb, BHHETCOTHFITY 7L
— —hOIFEABNUAOEREYZERA LE Ry Evbh), ¥y Fr - -
HERAEREUN OBFERSPREAZTR OV DEERER B A B kot B b h
B EHES2HEM HE2AM F CHFERE (HEEER) PEMT ERLTEY, Thiar
—2vRAYF ) 7 OREBERER NN CORETCERECEE - TEid L Bbh3, &0
FrAER EBERBEEE L » 2 — 2 — 25 Liciid 0 SREHEED 6 8K D40.3%
2 H1EE 063. 6% E TER Lic bW 8D L —5 Lic,

AIEBCHE U ghitds & B Ted & LTEHERRe ) 0ER A bh b, —
BCHhBORFEMIIRBCHEARE VLD THEN, OBV ERSIBRELNDS
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Y EAEBCRECBEEOLOTHD, O EFHERoSHEROHECHEE LT3 &
Bhhs,

WL — 2 vABHEOBRHEEREFE 6 BB ITE 7THRTR L,

NHy-N B E w2 i, iR T 28058 LC#ETEMMciE < SIFMEBcETL, 7
BE B S ERT3HAPH - KREDPR L S & 7 HEH O SEP T 8T 3~ 58k
WERAS e NH-NBEIE T Lic &8 1, PRESTON 9% & 5 & 3 HEB A T4k 650
RETRRABCEFLAeL LTv3, T CAFELVIRTSH O NH-NBEDOHAED ET
BRI BITH S H E LT B, LdsLa— 2 v NH-N RIE ORI L35 o #
EREERT D LM o OERFEETAAHEAE L bR b, L2 ESHBRTFLESRE
ALIEERO TR, BREBr NH-NEERET LLEBMEZIhT WA, BB thinlic
DNTHA~AVHIEZ R b V7SN ER LTHRECE LI oD T, Yot V7 OHE
P — 2 v NH-NBECHASET 2SR ORMMA LSS & Bbh b, AFKE T B0
Ty NHe-NBEREEE LTH LI EETHAR RLTW5%, toHFEIioso

WEE A~ A VPIFERREIEDOGE, FEHERES LU — 2 v ARk
(NH;-N, VFA Zis, pH)

1 \
s B ] 5|]Wk fid E([No. 3,]‘;1) v , Sﬂwk i3 IENO- 7,“?) . 3=
# &2 (kg) 45.5 50.5 61.4 72.8 90.7 43.8 48.4 G7.5 78.4 95.4 255.:3
A BHE I & (g/day)
U 500 500 - - - 500 500 500 - - -
A E - K - 200 300 1,385 1,764 2,185 95 293 800 1,798 2,200 3,997
¥ # 185 240 325 392 498 10 63 268 399 499 963

(R A 5 — 2 =) (%) 93 80 24 22 23 11 22 34 22 23 24
NH;-N (mg/100ml}

Ohr, 16.90 9.14 4,31 7.31 4.51 13.17 13.08 12.42 9.63 508 7.93

shr. 9.43 6.81 3.36 4.49 2,99 801 12,14 4.72 4.23 3.08 14.41

7hr. 14.06 8.30 574 8.93 5.3 11.70 10.43 832 803 5.63 12.67
VEAfRIEEE (mM/100ml)

Ohr, 559 6,05 6,90 862 6.58 819 900 843 9.16 4.63 8.03

3hr. 12.46 1252 15.31 17.08 18,93 9.21 14.32 16.78 18.24 16.74 17.33

7hr. 10.02 11.22 12.67 15.65 11.87 4.38 11.73 14.77 15.19 11.09 14.62
pH )

Ohr. 6.48 6.5%9 6.83 6,76 7.10 6.23 6.25 6.77 6.82 7.00 6.72

3hr. 5.40 5.60 5.57 5,45 5.44 597 534 534 543 556 5.67

7hr. 6.09 5.9 6.17 5.8 6.44 6.83 58 579 6.16 6.37 6.16

1) [, [# No.7 D& o0E

% B THREE
3) -2 v AEEARIRBN A KE
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ETHE A — 2 vREEER (VFA 228) (%)

. 5wk (No. 3,4 gwk I (No. 7,81 -
I e e A Bt S S e G Sk
B BC
Ohr. 60.3 65.3 57.1 57.6 53.6 61.9 62.7 56.5 52.4 52,7 60.4
shr. 57.4 62.3 54.9 51.0 49.2 60.5 55.8 53.4 51.9 46.2 5%.4
7hr, 58.2 61.7 54.3 53.6 48.1 61.4 54.9 50.1 55.7 48.4 58.5
7 e VEE(C)
Ohr, 24.6 27.5 28.0 28.2 29.6 20.4 23.8 24.3 30.5 27.9 23.0
3hr, 26.6 25.6 26.6 29,7 27.8 31.2 28.3 24.8 24,2 29.3 18.3
Thr, 25.9 27.9 26.8 27.9 29.5 29.1 28.7 24.0 22,9 26.7 18.8
% E(C) ,
Ohr, 9.6 4.7 10.6 9.6 11.0 5.9 10.2 13.2 11.1 13.1 11.9
3hr. 10.9 8.3 12.1 13.6 15,2 6.0 12.6 16.7 16.8 16.7 16.9
7hr, 10.9 7.5 13.4 13.0 14.4 6.5 12,7 20.1 14.3 16.4 17.1
AU 7 vEE(G)
) T PP R AT R R EE T 4 LR LR Rt L
e (04851 § Pao sl Rls ot irotiasiflas s okl el og s
e P U b EX b DR L R SR LR R MR L

1, 0 No7 22 oa 3l

HELLD L B T B, — £ v NH-N B, v— 2 vR-2 70 70 @REEAE
OHBNBLOB 7 ¢ 2 fefc & 5 NH, EEAHRE, SEHEAEE 817 5 NH, fIFRE, <
BIc — 2 YINEED HO NH RINHEEC L RESh b, Linla—x YRR 35 HAH
R ORFCAE 5 BN e T ERM SR TV 50T, KERO k4R
v NH-N LR Ll E, EELTCA— 2 vRA2 79 7 ORGESERIN OB
B ERENC LA EEL bR, ERAER TRy v bEECHLEY Lizic,
FH O—E B — 2 VIEFA LILITRD # & o v o G i e & b NH-NRBE»X LR-$
LHLEnELz bhb,

A— 2 VIS VFARBERHBROETE v LHT2 b, WIEERIE S\ ThHF
B LREEAEZRL, TRABRCIERSOoRECELTWS, VFARBE XA~ 2 YN VFAE
HFEIE, A— & VEED HOWRIGEE, #3 FUT~OMHMEC L VIESh 5 o, KK
O VA BB 037 120 TS /e VEA BT o Hive ¢F 5 FER LI T & e With
wLTh, AERK BT AHBES VFARBEO PAREENCRELLTCAF —2-D
EREEINC Y 5 &z AP KX, VFABE & LR & © BfRic OV CiE87 HE AL T4
I h 3 HMMR T oM, VFARBENTEL -z L3588V S H 5, FERTIEEL
e k22 bh i olt, CRIEMHAPBA20ABEDNET HB &, SwkFHHI0
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A bA % — 2 —, BEVHLBER LW bink b LBbhs, b BT

5 VFAZBO Aot EL5E (H78) 5wk, SwkFHFLLC, TRHEBO ETRT
BESETHERETSHY, C Tl EORBEMN TRAZED LBl X 2R LHEER Il o7,
C, Tk, S5wkEH | Hle—BE¥D LU 58MmT 5 HRE2R LS, SwhFTIRAEKE LS
ClREECIHINL, ¥, CooswkiEd C, LAKOEEN B 10,

PH (#6%) s T BB OBTCHEW LA TS L v i #E”, izl 6Tk
WETBEEEDLHHH, FERTHRAKE ELEBE TS a2 LR T AERCHD, 728
R DRI fno i,

AEROEFERR E L — 2 YA NH-NBEOREFERFE LT A5 L, BRoETCHEY
NH,-N BEAMET T3 & &b, REENER ER LT W2, Thbb, RESRED 5
CIE LT WEEsE o BT, SdomgBRafIhtir -2 v Ay 5
Y7 OEEERBCEN IR TN, o TEOoE RIS EHAeN EL b, BRMT
BRBEHEEES R B - LTk D ERERENEL b, L Ld s EEE BRI 5
ECIDRBEBEAREL, +— 2 vAA7 T TORSERARARED L, HikeD
ZERLNH, BHEEIN LA — 2 v NH-NBEOEKTN 52 %, L0 fodb EREHRL I
H+zrdoktBbhs,

BlL, &EHoMnF ks 2ERHWEE S LT — 2 vAFEREROBRBEHRE L Qe
—~ 2 v NHe-N 18 & st B o o, KRTHREoRE M Thhd ke o
KRR DS TIId5~54HELIE E B b, v — 2 YHA 27 7 ) 7R OETH,H R ) DEGFE
EERIEHR LTS b0 EBbhD, TR (5~ 8B 0T L BTk, 52
HELE72 HME I RS OBREREECE VN BELT ETwa 30sELbh
Do

E = #

1. Y4 oBHEHNAEDOREC O W IEBNRMEY 5 5ics, HF THOER
MRS L O 1 SRR OBREZET LTIV, BB OBTRE S MEHEN o &
KRBTk L ETRELRE L, ,

2. BERAE LTAA A 2 4 vERTH 2 ERBMARR L f—FRERREMC £ hE
RABEEZAV, 5B I VUBRECHEEL, bk as 4 VERESRS 2 (75 Al
BIUISH BiR) REHEHMELIVAL — 2 vEEROBRRTER L, Shipd SRR L.

3. EHEWRBATHEL — 2 vRERBBRATEA4EH» S, ThZh2RTo%58
REARE S LU S R HEALEE E L, B |1 G5~248#), F1H (25~348#), #
M#Y (45~54B%8), HFNVH (65~74EHE) BIVEVHE (85~94Bip) wiidic.
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4. BHRUELE, SRERERI I L~ 2 YAFK O NH-NBE, VFARRE, VFA =
Arte, PHEE oW TEREFROBENC X 28 (ba S,

5. EFFELRTI, 5BMBICSEBEAR-TAL | HINRIEJEABTE LJE
TULRER, N~VHcE> UETOEREEA SRich o7,

6. EREHETIE, HEARTCr2rHLLT | HPE LB 0B ER LR, V~VH
DERRNE D oo

7. A — 2 vHAO NH-NEETE, #&3BHE0BLIMBF TS WTETL, Rt
T LT HEARH - 7o S cisit B NH-N BE 3 ABET et - Tl e ETF L
o

8. n— 2 vHo VFARRER, BEETOHVLEFT S HEEK D2V (66~748
k) ARG OREEE L,

0. H1EHRopH IR, HEBETCHEWIEE TR AR EETAEAAA D, Nihc Hikd:
OFMETHE LI,

10, BEELBE OBERAT LB Thd » odt, BHgsl (5~ 8 HEBE) oT4 s
WUEZHILARET2 H BT iR S O SRR L, HNCEELTETWS L0 LE
x bha,

X i3
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Summary

1. Nitrogen balance trials were carried out and some properties of rumen contents
were investigated to study the effect of changes in the constitution of feed on niirogen
metabolism of young calves at different ages,

2. Eight young Holstein bull calves were divided into two groups of four each, for
nitrogen balance trials and for investigation of the properties of rumen contents. These
calves were reared from 15 to 94 days of age. Two steers (7 and 15 months of age)
were used to compare with the young bull calves.

3. Fach group of calves was divided into two further sub-groups, two calves each,
according to age at weaning, 5 or 8 weeks. The experimental period was divided into
Periods I (15-24 days of age), II (25-34 days of age), III (45-54 days of age), IV (65-74
days of age) and V (85-94 days of age).

4. The changes with age were investigated on the basis of digestibility, nitrogen
retention and ruminal levels of ammonia nitrogen (NII;-IN), total volatile fatty acids (V
FA), molar percentages of VFA and pH.

5. The digestibility of nitrogen during Period I was highest, declining rapidly after
weaning, but showed no difference between Periods IV and V. .

6. Nitrogen retention during Period I was remarkably low, but showed an upward
trend during the following period and only a slight increase during the last two periods.

7. Ruminal level of NH,-N has a downward trend in young calves but an upward
trend in steers at 3 hours after feeding. In young calves, the level of ruminal NH-N
deereased remarkably with age.

8. Ruminal level of total VFA in young calves increased with age and attained a
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level equal to that of steers at Period IV,

9. In young calves, ruminal pH level increased slowly with age and the level at
Period IV attained to that of steers.

10. Although there was no marked difference between ages at weaning, it is assumed
that in early (5-8 wecks of age) weaned calves, the ability of reticulo-rumen to utilize
food protein has developed at about 52 to 72 days of age and this function has become

stable at this time.

Res. Bull., Obihire Univ., 10 (1976) : 173~183.
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