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Effects of the protein level in diets on milk productivity and reproduction
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#1 TMREASEE JE%
W FLATH S RATEATH WL
B R 5} RRPEL - W4 TREPEA WA
TRPEA - PR EKCPIX. ECPIX 1R 24K
EoabAZL 7.5 26. 1 19.3 30. 8 30.8 19.8
K*F - - - 3.9 3.9 7.2
/INZE 0.2 0.7 0.7 - - -
BNCRES 0.4 1.4 0.8 1.3 1.3 3.5
B B — L - - - - - 2.7
PNIEN; A 0.3 0.9 0.9 - - -
KTIAE 0.4 1.4 5.3 7.5 7.5 7.5
soyPLUS 0.3 1.1 5.3 2.9 2.9 2.7
=) WY I - - - 0.9 0.9 1.8
9y (65%) - - - 1.2 .2 -
W= 0.2 0.6 0.6 - - -
A 0.2 0.7 - 0.9 0.9 -
ARV 7 0.5 1.8 1.8 3.6 3.6 7.2
eSS - - - 6.0 6.0 6.0
RE NG VYA - - - - - 0.9
IRERNIVYTA 0.1 0.2 0.2 1.0 1.0 0.4
52 VBNV A - - - - - 0.4
ey ixvob 01 02 0.2 - - o ..
FE L —HL 60. 0 40.0 40. 0 26. 0 26.0  26.0
~AFa—T 30.0 25.0 25.0 14.0 14.0 14.0
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# 2  BERAEEHF OSEBE (OHHE) DM
H H wiz LA SRR T WL
FRPES WA

RpEA IR fRCPX @CPIX. fRCPX @& CPIX RPEd AR
CP% 12.0 10.3 12.7 15.3 11.6 14.1 17.0 15.9
CPA AN AZ& 29. 1 29. 1 34. 4 34. 4 34. 4 34.4 37.8 37.8
TDN% 63. 4 62.6 69. 6 69.5 69. 2 69. 1 75. 8 75. 4
NFC% 22.8 23.6 33.5 29.9 35.0 32.2 33.5 38.4
NDF% 53.6 55.3 42.1 41.7 42.9 42. 8 33.7 34.8
Fat % 2.30 1.90 2.50 2.50 2.50 2.55 4.30 3.95
Ca % 0. 60 0.70 0. 60 0. 60 0. 65 0. 65 0.70 .75
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F 2 (UG U 7o B O SRR IRE AR LTz, 3BT 9
RN 5 B e, TDNEREIZ OV Tk, RREES
BLOWHEA & b RN EITA DR o T, R
FOCPEEEIL, /ifial O W 0 -2 TIRCPK A3 . 14kg
/B (A AR KD ER &I 2 B =118%) |
ECPIX A5, 23ke/ B ([A127%) T&H - 72 (P<0.01), F7=
AR O 2 U7 BATH (S Al 38M) OCPEEE T,
fRCPIXC1. 17kg/ B (A AR #AEAEIZ L 2 ZRE\ITHT 5
FEEEI13%) . mCPRTL. 42kg/ B ([[137%) &720 .
IR CR 0 BITHICRBREoZEZR TS &
MTET, PIEEAFOCPEEEIL, /riftal 9 @iE o FE T
fRCPX 231, 11kg/ B (H ARA#IEAEIC L 2 BoREITHT 5
FEERI2%) . ECPX M. 21kg/H ([101%) TH o7z

(P<0.01), FE-BATHIOCPEREIX, KCPX T1.20kg/H
(A AR L5 EREICHT 2 BEFRIB%) « &
CPIXTIL. 44kg/H ([A114%) &L720 | A ARAEZIEAEIT 6
T 5 FRFITFHFHEIC KL Ae o 720y, BATHI Ok}
HCPE D RRPES T12. 7%, 15.3%. FIE4T11.5%,
14.1% & 720 . BATHIOEEI PR RO A2 R A &
Bz, CPEREDZEL LTHRITDHIENTET,
Stk LABEIC I 2 RE, SEHERE. FERLET O
WA 3T Lz, HoipEHuE, TONEEUE, CPEHEL
BICOWTIE, BES B L O TR X I 2134
Livehodo, TONFERHFIT, BES THME 14 %@
U TRCPR LV & ECPRO G BMES HB L TEB Y, Y
EIFARCP X A3102% 2 % L CECPIXI%98% T - 7,
IO TFHERERS LI ORT 4 —ar T4 varAay
— (BCS) 1%, MRFEL - P4 & b RBRIXEIIC R X 72 251%

#3  RHE, SEEGEI L OPERLRAR (i)
HH TRPEA WL
KCPX ®mCPKX KCPX mCPK
(ENEEN kg 640. 1 640. 8 556. 2 541.0
(REE SR AR % 98.8 97.0 96. 8 94.5
EMEEE ke/H 229 229 172 171
TDN# =R % 102.2 98. 1 87. 4 87.1
CPHREHR % 110.9 107.8 96. 7 95.7
LR+ ke/H 318 40.4  28.1 29.6
ENEES % 4.1 4.0 4.1 4.0
FLEAER % 1 3.1 3.1 3.1
HENEFLE I oy = % 8.6 8.5 8.7 8.7
FLPIRFE mg/d1 26. 2 24. 6 32.9 32.9
(S lRE EE/STr 4.4 4.6 1.7 1.6
(FpEA +: P<0. 10, R4 * @ P<O. 10)
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fKCPIX.T28. 1kg, mCPX T29. 6kg: AERZET R NE D
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CPRDITNAEEITE L (P0.05) 72 o 7278, EELE D445
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IS5 B I LRI B, RIE A 0 2 AR ICPIK [ S O e e
T183.5g, miCPX.T228. 5g, FIAEAFILMRCPIX T191. 8g, ] CE LS
ECPIX T242. Tg & AT 723 (P€0. 01) R B Tm — . -
ERYPEM L, BRPES TIEEPITIRCPX 2358, bg, ®ICPX R R ) A R
P61 1gd > 7o As, JRHNCITIRCPIX 2374, 9, CPIXAI10 0
{ECPX BCPR {ECPX BCPR
9.9gL 72V | HCPR O BAEITEME (P. 01) & 725 e T
Too PR EFYEM &L, FPIZIKCPXA%68. 0g, i€
PIX7368. 8g & fRFEL & [RIERIZ 2213 e 0y o 7o B3, JRFICIE Bl1 =R (OaiBiT)
IRCPIX7373. bg, ECPXA392.9gL . ECPR DT INAEIC
F4  MIEHHE
TH H RS WA
IKCPX.  ECPX fRCPX.  ECPX
~w N Uy ME % ~gW 35.0 34. 4 34.3 33.3
W 34.6++ 33.3 33.4 35. 3ok
oW 36. 9 36. 0 36. 4 38. Tk
W 32. 4 31.3 33.0 33, 3%
JLa—2 mg/dl 9% 59. 4 61.9 68. 5 66. 8
-1 60. 4 61.7 71.8 69. 8
oW 86. 5 85. 1 91. 1 93.7
™ 59. 5 61.8 64.5 65. 3
BUN ng/dl oW 10.0 10.3 11.5 11.3
-1 11.4 16. 2+++ 11.3 15. Qskok
ow 11.8 17. 6+++ 11.2 15. Seekok
™ 16.3 16.3 16.2 16.5
NEFA wEq/1 -9 258 312 188 211
-1 223 238 264 269
oW 649 754 559 636
™ 211 227 209 216
Jize bW N mg,/dl  —9W 9.4 9.4 9. 8% 9.0
-1 9.0 9.2 9. 2% 8.7
oW 7.9 7.5 8.5 8.3
™ 9.3 9.4 9.5 9.3
i AR Y mg/ dl  -9W 5.7 5.4 6. 43k 5.8
-1 5.1 5.3 5.9%k 5.0
oW 3.4 3.6 4.7 4.4
™ 4.9 4.7 5.7 5.4

(REPEZE +: PO 10, ++ : P<0. 05, +++

1 P<0. 01, #IAEA= * @ P<O. 10, #k : P<O. 05, sk : P<O.01)
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MR AR DR A = 1T 2 i B BENE MR (NEFA) 1%, #%
PEAFCIIAriemt 18, sy feieds X OV itk 7 38 B OfEAY,
RCPX CTENZEH223 pEa/1. 649 uEq/13 X U211 u Eq/
1&720 ) BCPRTENEN238 uEq/1, 754 uEq/1H L
227 uBq/1& 720 | W4T, KCPR CZE N E 4264 1 E
a/l. 559 uEq/18B L2009 uEq/1E 720, BmCPRTENE
1269 1 Eq/1, 636 uEq/13 L U216 nEq/1& 700 | KRFESF
IR Ittt BAR L. Z20®% % 7THE £ TIZ
HME T 28ma R 67,

Jb— A ARPERIZOW TR 5 IZR LTz, Sl 1 EO
TS T R, BEA T, KCPIXTT. 2mgN,/d1,
HICPX 8. 9mgN,/d1l, LA TIiX, 4 E416. 8mgN,/dl,
8.4mgN,/dl1 & 72V | #RPEN. WA & HITHECPIXIZIB W

N

TEWEB 2 RS2, ZhidfdklhoEAEEED
BEWARE LBz N, —HICHE 1L HANDOERE
Bk, SO LB X OEEHRRHZ ORI Sz k-
TEALT 228, pHIE6.0~7.0, FEAESINDVFADLL
LIXHEE60~T0%, 7' 1 B4 U fE16~20%., E&EEZ10~15
%ThHY ., WMEWEAEDOAIEEL 722 /1— A L NH3-
NiZ., 5~10mgN/dIRTHEDEHBEE L SN TND, 20D
T b, AR TIERES, PR L bITHKIZE
AT, ARIOBBILIER#HENE BEbh b,

3 BEIHRLAE

F 6 (TR A S X ORI 2 ok LTz, RRPELT
WG ENR A B RIEEER BB L O iR Tl B L
AEIC ST, RBREREICHEERZT R o T2 h, 126
B L OB RTIE, RPN Z L. 683 L U5
6.3% T, MCPX TIL2. 1AFB L U31. 3% &, IRCPR DT
MECPIX LV & A EIC (P0. 05) BRAFREE & e o T2, #)
BEAECIEFRAE R B TR X I B W CUEIER A T
WIS B EL, M6 E TO A (P<0. 05) TREICPXMHETY
DEEmA RS NTH, BRI L OSBRI ENR
OO T,

#5  Jb— A ARMEIR
H H HEPE IR
flRCPIX. f&CPX fRCPIX. /&CPIX
pH ~1W 7.12 7. 29++ 6. 69 6. 98
____________________________ w6 0 68 692
T/E=T mgN,/dl -1V 7.4 8. 9++ 6.8 8.4
____________________________ w .. ALt w7 95 88 .
Y73 mmol /dl  —1W 7.2 6.8 6.6 6.7
____________________________ w8t 88 Tl 0. .
ki % -1W 70.2 70. 5 60. 6 60. 1
____________________________ W 69 2e 633 567 953 .
7 nt’ AvER % -—1W 15.8 15. 8 23.4 23.9
____________________________ w208 222 267 288
Bkt % -1W 10. 9++ 10. 1 14. 7 14. 7
7w 10.9 10.9 14. 8 14. 5
(R&pEA= +: P<0. 10, ++ : P<0. 05)
V £&® PR ER M EOI MNP EREHEOWMEY %<

AR T, BEPER T RERTOBATHICCPE B D&
WERE(15.3%) e 55 &0 WILIIT I W TERLIED
b2 epmmrans, Lo LiBERBROMR T,

FEBIHEGEITE DL LS otz ULz &g, A4
FEBISIC B W THESRE S A BATH o fi B CPE BilE, &%
PELEIZ DO W TIIAIFZE DARCPRAZ TV 2%FREE & 45 D
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WEELWEEZEZBN, o, WA TIEBITHIZCP BEROmVER (14.1%) #5325, EFERENR

6 il oddR KOG

HH TRPEL WL
KCPX ®CPX KCPX mCPKX
NEREAT I8 A R % 17.1 6.1 4.7 4.7
FAAE kg 46. 1 45.0 39.7 41. 7H*
R H 8.6 627 55.8 ¢ 56.6
WEH=AE A 3K H 78.3 82.3 65.5 74. 1
ZHEETOBREK H 110. 6 119.6 73.1 94. 6%
BAE R [a] 1.6 2.1t 1.5 1.5
= haE % 56. 3 31. 3%+ 55.9 52.9
BRI R % 12.5 18.8 26.5 14.7
fe/NE O VEE A R Lz, (RRPEA= +: P<0. 10, ++: P<0. 05, #I4EA= * : P<O. 10, s+ : P<0. 05)
<y EAMOM BB X OV OREORD 13 5E vV BIAXER
RMITIR D T &R S L, HERBRIZ B W TIRPER DAL « /R ZE 7« BB IE S - & HaEH) - A IESC
Pt BN 2 23, Bl BICE BB E AN < MR - ARMEAE - IR - B REOE - FEERAL— BB
AN, BHEBICBOTZIBEETO BB ELD B - FBHI =] - JEAKEM « B+ - SFHSCE, KRS
DOBATHOEEIHFCPERED LRV L DZRFE~DE FER X —WFFEEAE. 32 1 1-51, 2002.
BIR SN oT, ZOXIRTENDL, FIEFEOR 2) FIRARL » /ARZE A - PIERIEZ - & HaE R - FIERIESC
ITHIOCPE &%, BIEFLV BB TEWVIARRE LT 5 - FRFEE - S - KVHE= - BPPRGE - SRR
ONLELNEEZ SN, —HB - FEHE - AHEE - BFRRT - EEOLHEL - SRS

M, RWEEGPEY X —WFsEH . 33 0 1-56, 2004.

Effects of the protein level in diets on milk productivity and reproduction
in transition Holstain cow

Yasuhiro TokiTA, Keiichirou INo, Tsukasa INaDA, Kazuo KiyosHiMA and Toshimichi NoNAKA
Summary

This study compared the effects of two levels of crude protein(CP) fed during transition period on milk production and
reproductive performance of Holstein cows.

Seventy pregnant cows and seventy heifer for three weeks before calving were assigned to two groups.

They wewe fed diets containing low (cows:11.6% CP,heifer:12.7% CP) or high (cows:14.1% CP, heifer:15.3% CP).

There were no differences in dry matter intake between each group.

The milk yeild of cows fed a high protein diet was higher than that of cows fed a low protein diet, but recovery body weight in
early lactation was deleyed.

Conception rate of cows fed a low protein diet was higher than fed a high protein diet, but the heifer was not influenced by
prepartum treatment.

Nitrogen excretion in urine and nitrogen retention of cows fed a high protein diet were significantly higher than fed a low prote
in diet in transition priod. In pregnant cows, the nitorogen excretion in urine increases more than the nitrogen retention, whereas
in cows, the nitrogen retention in-creases more than the nitrogen excretion.

These results suggest that, 12% CP diet seems to be adquate for prepartum CP content of cows, but pregnant heifer require abo
ut 14% CP.
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