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Effect of levels of crude protein and rumen—undegradable protein on growth and nitrogen

balance in Holstein heifers fed high—energy diets

F—U— RN RE@F 7 E BRI, EREHEE. WEDRERY V78| RPERET &
E #

gt O X (CP) BLUOE—FHIENftEYS v 78 (CPu) EEN 60 ORIV AL A U FEE KL
MEA DR E I LOER M RIET B OV TR Lz, BRI A 90 A2 HAHE 350 ke TL L,
kA& (DG) % 1.0 kelZgtE L TIK CP (LP) X & & CP (HP) K& #%IF7-, & 200 ke £ Tidiz#p+ o CP
(CPu) & &% LP X 13.9% (4.8%). HP [Xi 16.1% (6.5%) & L. {AH 200 ke AFEIE LP X 11.7% (3.7%) .
HP X 14.0% (4.8%) & L7z, 1K 350 kelZiE L7z HEIZMXHIC AT <, FE B L ORREOHINA &I
LAEFRD HNRP-T, TXOEREHREIET R -1-08, HP KX CRPERYM &SN L7, Rk
W77 b A BN OHEE LIEWRE S X 7 HAA R EITATE 200 kefif © HP X23m < (P<0.05), R ¥
PR RES HP K THE 272 (P < 0.01), lEXY | TDN G&D 70%H1% OfEHG 512 &5 DGL.0
ke L UL D @R 2R T B RUMEAIZIE, LP X CP B LU CPu G il LD & v X7 B IIR BB L OEH
FAEICITR AT, W6 L7z CPu i35hA ERPICHRIE S THMICFIE SV 2 EAVRIE S T,

B

1 % FEHEMOMSINEETH D, HEE TOFMM
FERREICH T 2= 2 Mu & sh={boHEE TERARIIC K D & #AFRIZIS T 2 P A i
(X, BRUMER AR 2 AR s KOV B T Lok PR 9 AR B PR 20 4 E TIEAI 25.0~26.0 % H
BERIINZ ., B RHE 2 AT 5 ik D Rh A LIFEREVNTHRE L TRV (REWBRFEM
REIARMETH D, TOEHITIE, BERBIMO 2009) (KA & L CH MMM OMERML A E AL T
HigezhEom b, SHICHEEELRTIED W, ZOBMICIE, ek, WIFER A REHET D



B8 CHE MY & = p L ¥ —CfET 5 & Zh
RKOJET B S, HERENTHIED DR E S
BRWZEREFHbND, FEE BRIz ET R
F— O LA, Ritds L OEEFEREE o 8N
BEMEN TS (Reid © 1964), /-, Bk
MO @ = 2L X —RFFE T L0 3 iR IR AR & 7R o
723 BESORHRZEZ L3 < (Grummer
5 1995) ., FAR~DIRIERNC & 2 FAHHRR D%
EHEFLALEEOBETLAEBEL I D (ARC
1980 ; Beede & Collier 1986),

— T, a— P AL —VBIORT AT LT
7 W ERD @RV — - @ xR (CP)
FBL O GAZ L0 | 20~24 % H B OWIEES A 7]
BECHDHZ L (B S 1995) <0, BAHTE (TMR)
FaHIZE D 1.0 keDEiA R & (DG) ZffEdr L 722
bbhmWaERE R L, WIER IO REkIC o7k
DD ENPRINTND (BERINE 1995), 7=,
FHERBRNCR T 2 B ~DO =R X —f5 5
LAV EESHERELARDRSG CP LNV EEZD &
e CP KTIIAMEEORIEGN AR LD
D5, 5 CP K TR EE ORI E I NN &
WOBENH D (Whitlock B 2002), ZhHDH
R, BRI TOM = R LX =0 CP L
OENFEIL, BAFRIEE Z VR HHIER oD 5
Bc SN D Z LRI LTS, IHiZ, &
F O, BRI T D EE R —
B CP KHENZ DR OAEFEMEIC KIET BT
SWTHE LTS E, DN &&% 68%aT%. CP &
B% 1% ISR E L TD6 & 1. 0 kelZHI#I+ 5 8
BHEGAZ L0 WIE 5 A i oo Rl & E 2R
AFENTFRETHDL I L EHRLTWD AHL,
RIER) o

— M, Rk CP X E e & L XY B (MCP)
BRI D D8 — Bt Z 7 (CPd) &F
L CRIN S N D It & o7 (CPu)
(2431F B (Krishnamoorthy & 1983), % LT,
ENENOEEGRLBLHET 52 & T, Bl

DE R FIANERHEBEEOUERH SN D Z
ERRIEENTWS (FER 1980), £D72, ARC
il AR HE (1980), NRC fl#84ZHE (1989), B LW
HAER AR AE - L4 (RMOKPES RAMOKESIN 2
AR 1999) TR, KBFER&RICHRET & CP
% CPd & CPu &IZ4r I CHERFLTCND, BEEOH
& T, CPu DA~ TH R F O B2 =
NEHFTBENIHER (Tomlinson & 1997) &
CPu & B OBINNEE FE2FE 0 DG & FEHh R~ D
N FILR N & 9 S (Steen & 1992) 284 1) |
CPu DEIENREEEIZLFETHRIZONVTIEHS
MTRV, ZHHORBRTIE, #5725 P oHE
—EIZ LT CPu G RAUEXETEZTNDTE
B, WIRHIIT CPd G ENEDD Z &b, €2
TARRBRCIE, BRMMICE T 2%E A EHE
DGL.0 ke THRMTRAF—FMHDO T, 5T 5
CPd 35 LU CPu DFIA A28 2 72 2 KHUED CP L~ b
IRV AL A FEE MO E . EHR L MCP
AR, BIONHZ 78 (WP) #HFRICKk
T EEBICOWTHRE LT,
O #kHR X OHEE

1. fER4 o fi & B

ANl THE, Ky, &b, )l REF, B &
OVE SN D AN 6 PERRBRFF U RS BE C AL PE S e AL
AL A CFEMEFA 60 B A R L 7o, a4
42 AW ZITV, BERLRIZATIL (CP17%,
TDN70%LL b)) % 2.5 ke/H%& LBRE LTHRAE L,
WL AWHGEE L 7=, F72, SRBRBALAIE 90 A lin &
LT, £ 1 AR HREBREE A~ ORI B &2 17
7

BRI E Y 350 ke &8 2 THIMEA LEHE
EEMTDETE L, TOROEED 125 cnll |
LD e AL Uk, BBRIRIAIE, 4
A HLAR L T A R B AR B E R S e
A M= VNTEHLZ,

ARFRERI, [PEEEY O K ORE 2B+ 5 &
) (WEFn 62 42 10 A 9 HFBFE RS 22 ) 12



YL L T FEME L7z,

2. HEBATES X O Bk

AREBREARONEEZR 1R LTz, RESHEER X
OINBAR RIS RBRGE TR — DO b D2 A L
Tro DAL BB DWW TIEA R TR L T
Wb DEMW, HEEHIR -2y DA FH
PEF |V —WLE & 5~6 cnlZYIMF L CTHE S L 7=,

#2.1 ABREIE O LU

AT %
LPIX HP[X LPX HPX.

EEHER (%)

Fio & ik 35.0 320 310 28.0

FEREIBAIL 150 12.0 15.0 12.0

Kk 10 30

SNEAK T4 30 100 30

T — 46.0 46.0 54.0 54.0
A (DM%)?

TDN 733 736 714 7.7

cp 139 16.1 11.7 14.0

CPd 9.1 96 80 9.2

CPu 48 65 37 4.8

NDF 486 50.9 522 52.1

AT 2 90 H i SR E200ke £ TOHIH
) RE200ke ) HIRTE350ke ETOHIR

Y E R4 B L O EIA 1 38% FOZIME (ST E ST T 4— R, K
07) | 34% BHE(EIBHIU, KFE, w1, INEH) | 16% AEHMEAS
F (et il T, KA | 13% 2O (FA7 7177 Mo,
[ AT N3 N & Y 27N

2 G #95em
D B EHE

RIVAL A CTEERMEED 1 B0 e (D) 2
He o> CP SR EIT, (KT 200 kemiife 28L& LT
RESETFTTHZEBMBNTND (EIHKES
SEMORPERAN 2 F R 1999), D72, AR
BRI 31T D EER CP & BT DWW TiE, BRI %
R 200 ke % TORIH & (KT 200 ke LAKE 350 kel
ET L ETOBRMICTHT. MBI THARMAEE
% - FR (BRMOKES BRMOKERN2HFE R
1999) 3R 5 CP ERE% THIS LP X & EF
% HP RARE Lz, BT, i L O
DK CP HR/EZNEN 14%B LT 12%& T2
LP X & | B 16%3 J O] 14% & 3% HP XA K
o WIKIZA 30 BHAELE L7, fE CP &I
H 5 CPd 8L CPu DFEIZON T, KD X
HITRRIE LT-, CP DI IESMEZRIT 0. 65~0.7 DFi
BThDZLnd (AARMBELE - 24 (BHK
PEAR EMOKPER NS F B D 1999)) AiEH & b

LP X CPd % EFR&IFAPNIC L, HP XD CPd % F1
THZ LR NP REICEE b T, AT
CPd B LV CPu B EZZHLEI LP X 9. 1%FB LT
4. 8%, HP X 9. 6%3 L TN 6. 5%, #HIE LP X% 8. 0%
B LS T% HP X & 9. 2%F L V4. 8%IZERE LTz,

FAEHG G- B, WERE & 30E DG 226 PHIL 72
SR A T BRAE DG A DL L7- TDN Bk &
RARIKPER MK PEE IR 3B/ 1999) @
100% & fa5- Uiz, iz, mHHOEEHE 57
ZEULL T, BTHOfMEREEDZENS 1 HYED
DOEREEZFEM Lz ERE 2 AT L, REH,
BLOF T —HEO CP 1 CPd F&EIT, A AR E
BEYE - L (BRMOKEES BMOKEERIN 2 F 5 R
1999) [ & I E A w5y OFIE (CP H%) | A
SEH LT, 2R 40%, 70%, 3 XL 70%& 5
i L7z, Bl ko CP o CPd & &id, HERL L TV
2 HBREROFE— BN EN SR LT 59%&
B U7z, INECKEHI O CP v CPd & &3, Sl #
—J1— (West Central Cooperative, Ralston, Iowa,
USA) DRAERMETH D 40%% M L7z,

3. MEHEA

REIZRABRBALAR > © 2 ARG . R
4 JH IR CHEE L7z,

MmiEiL, 2 TOMFFITONT, HERBLER )
5 2 5 A HRE CHIOEEHS 5B B RIRD H B
L. =048 (3,000 rpm, 20 43) . M4 —
30°CCHAEIRAT LTz, MHE O —f Ao i3 A
oyHrEEE (CL-7000 ; SHEUERT, 50 Z v
THtr Lz,

F—HiKiL, 2TOMREITHONT, 9 » Al
I O EHG G- 4 RERIZICE 77— T L& Fn
THE L., @m0 (3,000 rpm, 10 4y) . L%
—30° CTHFERTT Lz, 7 E=TREZEHE (NH,-N)
BEEIA R T2/ —A=tanF Ly FiE (B
ARONTb AL B SGH 1981) 1280 | HEFEMEAE
e (VFA) WREE@EEEKs v~ 777 4 —
(D2500 ; BNIANAT 7 /Juay—X BIR) L&



DRE L7 (% 1994), v by THIIE—E
W1 mL AL~y s AFNT Y — PR 4 ml
Mz Cra N T EEERGE, Ty I AR
—B 7 — VKRR (=< iR, B &
FAWVTFIIL (Ttabashi 5 1984),
4. B E L OEFE HNRER

DY 6 1 A ERLARE TIRE DY 200 kel L7z
Rl &L 9 » Al DARE TIREDS 300 kelZiZ L7z
Mo, T4 -V U Z =2 (ADL) Z~—
= LT A vT v 7 AR L MR Z1T -
7o HEEREERIL. 200 keM§23 53 §H. 300 kefF2S 59
HTHD, £/, ik, #, BIORTOERS
HERE L CERO WA M L7z, MCP & AR
X REZ LT Fov e Ty 7 AL LTEHS
PSRBT 7 v b A PRl R A HEE L, KX
(Chen & Gomes 1992) (2L VW HH LT,
MCP=MN X 6. 25

MN="(70PDa) /" (0.83%0. 116X 1000)

PDa= (PDe—0. 385 X MBW) 0. 85
PDe=100,/90 X JRH 7 7 > b4 HEilt & (mmol)
MN: A e e SR

PDa (mmol/H) RWNIZWIR S 7=7 Y v FFiE

(IS
PDe (mmol/H) :JR& LT CHRItES N2~
U REEE

MBW : £ 354 T

MP E#G BZ DUV TR (NRC 2001) (2 &0 H#E
E L7z,

MP=MCP X 0. 8 X 0. 8+ CPu X 0. 8+DMI X 1. 9X 0. 5 X
0.8%6.25

MP BER B DU T Ud NRC S % (2001) 12 X
D, HERFB L OMR OER Z L ICEREE RO E
L7

JREDOHEE ITBAL O T (RS 2002 AJE
F o EH D 2003 RIER) OFERD D HAMES D

KEIke4orsL7FordatEE2—FL LT,

W& A TITo T,

1 AR ®E=25.2 (mg/ke BW) X BW &4k
HFILTF=vEE

FLROTEUT, £ 43 BT 1 H 2@, &
& OERHEG-RNCAT o 72, BITESD 1\
& 200 g FRERL T 6 Iy ZiRA L2 D& 60CT
48 WrIHLIEME . Bof L CobTaE & Lz, JRIT
FORBE RN~ v — 1k (IS 2008) TH
ML7, 2EROHT—Y TREZIEB%. R 98l
2 20%hife % 2 ml Nz CT4AxE 100 mL & L CHE
EIZRE L, £ LC6MmODRERAGH%, 50mL
ZERIL L CHHT & C—30°C THURE R TE LT,
fAlEl KOO DM B LU CP & /% AOAC 1%
(1990) (T XV, RO PIET ¥ —v = Mk
(aNDFom) & &, #EOMMT ¥ — ¥ = » i
(ADFom) & Huds K UMkl & 3D ADL & a7 4 —
Y= ME (Van Soest B 1991) 2LV, =X
X — (GE) &I E B AR o~ EREE (CA-4P] 5
SHERUERT, 50 ISRV BEE Lz, JREGMET
5 A % Young & Conway (1942) DHIET,
JUTFELE Jattelt (FLTF=y - 7R
U a— 5 FOEHISE T, KBR) (2 & 2 H RO T
¥y e HWT, EREGEEZ VT —LE (B
2001) TE=®E LT,
6. #HialiLH

Boile T — 2 3@kt P EREERE L,
W7 my 7 /1L 5EIIED ST 217 -
T=o FEHTICIZ SAS (1990) @ GIM 711 o ¥ % % H
Wiz, 7eds. RLRTRIICAH Bk HEX P<0.05 & L
77

m #x

1. BEBLOEEHERE

RBRBHAAIE & A TRFORE, (ARME, BLUE
Noo1 ARV #ENELR 2 IR L, BEN
350 kelZ2E L7 AL HP XA LP KUCk~ 9.7 A
Bolnd, AEARETRO NP2, FA
fECoME b mXEIZZITFRO b o7z, K
R



) ST, ENVE, ALURRATRICAIANE, (ESSE. hLukikas"

R HRRRE 085) PRE20keE HBRRTH (k200  1ALYEME (ke A)
P HP 1P Hp P HP 1P HP
ik 30 30 30 30 3 30 30 30
RE 914405 90605 1840426 1813%25 329940 3202+40
BEke) 1062415 108515 1994=18 2006215 396310 3569+10 1050£002 1090+002
i 1030£002 1050002
#H 10802002 1120002
k& 03406 42+06 110406 1105506 126705 1265+05 01400002 01420002
FEBE 063£06  977£06  1142£06 1137405  1302£05 1299+05 01420003 0.142:£0003
B 042502 M3:02 319403 320403 41002 412202 007220002 00750002
BiE(m)  24+02  277£02  347£02 346202 424202 42302 00640001 00650001
RE@M  04£02  306£02  3714%03 319203 461203 46303 0067£0001 00690001
A (n)  168+02 168402 205%03 210404 215203 21203 00450001 004620001
BE@m 123200 124201 144£01 144E00 170200 11400 0020£0001 00200001
BB (m) 1062206 106006 132810 130408  1623£08 162408 02370003 02440003
'RICETY £ BERE
) SRERCOSHERESCUSNE'
&H Hidf (S200kefkE) %5 O N0kelkE) 24
1P HP HP 1P HP
% 3 30 30 30 30
HRRY 04121 905227 1438233 1374227 Bo2E4T 280£45
$EE0E
DM (ke) 4734105 40764105 068190 9302100 13TA2E243 134702243
CPke) 59017 631 1mea0t 13624307 176538 2015438
CPd(ke) W41 BIE1I 700+20"  882+20° 1182425 1211425
CPulke) 008" 02088 waxdt paer® 58314 TdL14
TON(kg) WO3ET6  2GIET6  6GIOEI33 G507£133 G133 WE8EIN3
WEMea) 10823 10671 BR6 28I 34762 34202
CPME(g/Mea) 545 621 489 515 508 59
EHME (e/ke)
DMILYEkE 0228+0006 0229+0006 016120003 01630004 018340003  0.183+0003
TONERBLVEHE  0317£0000 031620000 023120005 023340006 026240004 02620004
CPEMBLVRIE ranx000’ 1417200407  13202003¢° 114820036° 14304008 125840008°
"BICERY + ERE
2ot
IE=TON X441 X082

B 1 BYE -0 ENEIC -S>V T, KEICER
B B Do T, MK O DG IR TITEIT R <,
BT HP KRR WA (P = 0.111) ZoR
Lz, 72, 2B H O D6 1T X & 1221
E LTz 1.0 ke 245+ EEl> THER Lz,

BRI IS

U175 DM, CP, TDN i, kX

OB R & £ 3 1TR Lz, WX 0> DM 8 B & 1%[7
L~ ThoTo,

L7=28-> T, CPEIEIXRTHIE

O & B HP XA LP KITHARTEL otz (P

< 0.01),
(P <0.01),

R U T2 BR L 0D 45 ik
DMABE &2 58 5 TDN R EDOHIS

CPd fEH &I X%

BT HP K235 <

CPu #EHURIIAI#% M 208 U T HP [X
THM L7z (P<0.01),
B, CPd EHUE TS KON CPu BB O AL, K~
FFE—E L,

P2 A

DM #EH I 5D B CP

I X & b AT

) 72%,
o TDN%

%I 69% T, F 1 ITR LIkl Et o DM
WZHART 29 AR < 72 o 7o, AT
M2 U C, FE ORI E RS 5 &
D 2~ANFRE, AU TH D, BRI %W
L7=fiBh= D 5 5 DM EB L ONTDNBERE Y 720 @
HRRIL, WKHEIZZITER O B AR o 123,
EEEN - 0 OBARIE LP X238 HP [KIZ L~ T
El7, (P<0.01),

2. BEHHERAY

WIEESE B s, wIE A TS B s, 20 B i,
BILOZ/RECTCICE L N TREREZR 4 TR
L7z, WIEIZE H#E LW X THEITRD Shigho
72o RHL 350 ke, R 125 cm % 4B % 7o 14 12 M L
T REl D N TH4E A fsld HP (X% LP Kzt~ 4 A
Hoolon, BIRBOLNRoT, ZMHETIC
BT N TR I 21322 < 26 H #
JZHP (X728 LP RUZEHA~ 5 AED o723, 2T
BRI T,

3. MiEMERE L O —F ik

MR DTNV a—2 BENTE TAT
v ALV ATr—v R UETA R,
RERGEE. Iy N, IEREY 0 T E I Ul
FPaEE N7 AT I B By -
ST URARTF AP OLKED TRMICEX
R bRl (F—2 R, Mg IRFERE
ZEF% (PUN) JREIT. BRI 208 © T HP X235 LP

RKickk~THEIEH<HELLZ (K 1),
20
:‘_3‘:16 * *
2 : .
b
@WZ
b
w
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[
&
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0
3 5 7 9 1"

Ak
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VFA ¥R, FEfE/ a4V (A/P) Eh, BED 0.01) 2%, #EFERMELLOEREFHEIZO

7u N THICK B OZEITFRD DL/ o 728, WTIEKMICEITRED b otz (£ 6),
NH;-NJREEIX LP K TR T L7z (P < 0.01), MCP &k f: i3, AT 200 keHiZ 34T HP X238 LP
£5 on AR OE—BRIERMEISBAVFARE, TUEZT KL bl (P<0.05), 300 keBFTH HP X
REREE. SLUOTONTH? . .
= M LP K% L8 B4 7 L= (P =0.088),
BB LP HP
Bl% 30 30
HAVFARFE (mmol/dL) 8.68£021 8.69+0.23 B CP OTE{EERIX, FE 300 kelfiZis T
P S N
V;ég?i)n frmel/e) 5.840.14 5.8140.15 HP K23 2v o 7228 (P < 0.01), DM, ADFom, X
JoEF > # (P) 1.63+0.06 1.67+0.06 A
ma 0062000 | 0.06£000 X GE WL R X 1T 2513385 B h AN - T,
nE&EL 1.02+0.05 1.01+0.05 N . .
LT B 0.06=-0.00 0.07+0.01 MP Oft#rE. BEREBIOERRLZETITRL
n/SLYTUBE 0.07£0.00 0.08=0.00
A/PLE 3.63%0.07 3.560.08 7=, MP fHfA £,
FUE=THEER R (mg/dL) 2.63+0.36" 4.23-+0.39°
FORJ7E (X 10%/mL) 6.11+0.87 4.18+0.87
VBN R iEsEE
YEBEMIcEEELY
4. ZEFHEMW
ERTREL L OURPEZRYEEIX, (KE 200
ked LTV 300 kefF & HICTHP K TEL o7 (P <
£6 200kgh LU300keBsIH T2 ERHMB LU EEER 2
EHH 200kg 300kg
LP HP LP HP
%k 26 27 29 30
EmE
84 (¢/day) 5345.1+79.6 545474759 7,706.8+91.0 7,767.8+62.8
BIFRILE— (MJI/day) 99.56+1.45 102.501.50 143.45+1.72 146.241.30
EHRHEMH (g/day) i I I i
EXRERE 1201+ 2.2* (100.0) 1404+ 2.3%(100.0) 151.2+ 1.8* (100.0) 178.0+ 1.8% (100.0)
EREME i B . v
#eh 383+ 20 (319 407+ 20 (29.0) 601+ 21 (397) 608%+21 (342)
Rep 325+ 12 (271) 462+ 128 (329) 430+ 18~ (284) 78+ 18° (380)
EREHE 493+ 26 (4100 53427 (380 479+ 28 (317 494+ 27 [218)
R
TR HEME (mg/dl) 3242+19.0 313.0%+19.2 362.8+20.8" 333.5+205°
HLFFZUHEE (mg/dl)  1258+6.9 1115+ 6.9 152.3+8.2 130.9+8.0
WAEEES 1898 (a/day) 60.2+2.8° 69.7+ 2.8° 90.4+2.9* 97.9+28°
JEIEER (%)
Y 709+ 1.3 708+ 1.3 66.1+ 1.2 66.2+ 1.1
BT A—C o M 534+ 1.7 521+ 1.7 504+ 18 504+ 1.7
cP 675+ 1.6 706+ 16 60.1+ 1.4° 65.8+ 1.3°
GE 69.0%+ 1.4 69.1%+ 1.4 645+ 1.3 65.0 1.2
gim REH + BaEEE
VEFEMICHEEEZHY (KXF P<0.01; NXF P<0.05)
(100): BHRIEMEE100LLI-BEDES
£71 MPO#IEE BERE BLUTEE
HHE 200kg 300ke
LP HP LP HP
5% 26 27 29 30
MP#t#5 £ (g/day) 4721+11.9" 5898+11.8° 616.4+129" 7155+125°
MPE K £ (g/day) 4194+ 2.1 4194+ 20 4856+ 2.4 4773 1.6
FERE 113% 141% 127% 150%

"RINZFFY + EERE
YEBFERICEEEHY (KXF P<0.01; /NXF P<0.05)



A 200 ke L T8 300 ke DR & 12 HP X785 LP
KITHA_TEL Ipofz (P <0.01), F£72 WP EREIT
PR & b i KU ZEIEER D B o 7,

NV Z8

AFRERCIE, PRI T4 D0 FEME A (R 350 ke TR
125 em & FRGE L7223, WX & IR 350 ke B EERF
WIEEmE S 126 mZ A TWe, LRS- T, WXO
BRI DR T 2 BIFI RS TR EBE CTh o T2
LEZBNTZ, KED 350 ke|lZHFE L HisL, HP X
DFINRL R BEHABTH o720, BEEITRD LR
Molz, 0%, NLEEZER LR, Bk
IZLP X 380 H, HP X 362 H 720, WX & HITHRAT
WONYIRIER 25 » A (CFRK 20 ) (RERFE
[ 2009) (ZHA_T 3~4 3 A RS TH o7,

Hoffman & (2001) 1%, fl%l DM H' TDN /K #E % 65%2
LT CP K¥A 8~15%F T 4 B8 5 T - R BR &
fToTWD, FNICED L, FANVARE A FEE ML
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VI Summary
The effects of two diets containing different
levels of crude protein (CP), rumen—degradable
protein (CPd) and rumen—undegradable protein (CPu)
on growth performance and nitrogen balance were

11

examined in 60 Holstein heifers. The experimental
period was from 3 months of age until a body weight
(BW) of 350 kg was
treatments were designed to achieve average daily
weight gains of 1.0 kg/day. Two groups of heifers
were assigned based on different CP levels: a
low—CP (LP) group, n=30; and a high—CP (HP) group,
n=30. The dietary CPu contents were 4.8% and 6. 5%
in heifers weighing =200 kg in the LP and HP groups,
respectively; the dietary CPu contents were
3.7 %and 4. 8% in heifers weighing >200 kg in the LP
and HP groups, respectively. In the HP group, the
time taken to reach a BW of 350 kg was 9.7 days
in the LP group, although this
statistically significant.

reached. Dietary energy

shorter than
difference was not
During the experimental period, daily BW gain and
the gains in specific body parts did not differ
between the two groups. Plasma urea nitrogen
concentration was higher ( 2 <0.05) in the HP group
than in the LP group. The ruminal ammonia-N level
in the HP group was significantly higher than in the
LP group (P < 0.01) when the BW was 300kg. A
nitrogen balance test was conducted when the BW was
200 kg and when it was 300 kg. Nitrogen retention
did not differ significantly between the groups,
but nitrogen urinary excretion was greater (P <
0.05) in the HP group than in the LP group. MCP
synthesis in the HP group was significantly higher
than that in the LP group (£ < 0.05) when the BW was
200 kg. The metabolizable protein supply of the HP
group was significantly higher than that of the LP
group (P < 0.05) when the BW was 200 kg and when it
300 kg. Therefore,
high—energy diet to heifers, increased dietary CP
and CPu did not affect the growth performance or
nitrogen retention. The results showed that because
most of the increased CPu is excreted in urine, CPu
efficiently for growth

was when administering a

was not utilized

performance.
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V  Summary

Methods of controlling the imported weed
horsenettle by forage crops were examined.
On May 28,2007, horsenettle roots(10cm)
were partially buried underground. After
blooming, the plants were covered by one of
three types of shade netting (shade ratios
50%,75%,and 95%)
Next, Sudangrass (Sorghum sudanense
Stapt.) and Italian ryegrass (Lolium
multiflorum Lam.)were cultured in one plot
(2m X 2m) of horsenettle, and reed
canarygrass (Phalaris arundinacea L.) in
another. In the Sudangrass plot luminance
3.5cm above ground was lower than that
under 95% shading. Horsenettle roots were
lighter in the Sudangrass/Italian ryegrass
plot than in the reed canarygrass plot.
In the 3 years that have since passed no
growth of buried horsenettle roots was
observed in the former plot, while in the
latter, growth was observed but not
extensively.
It is suggested that culturing tall forage

crops around horsenettle inhibits its growth.
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To improve the pregnancy rates in dairy cows, we
investigate the relationship between change of the
plasma type IV collagen concentration and its
reproduction. Normal (conceived within 80 days post
partum) compare with subfertile (conceived after
80days post partum), has appropriate estradiol
level ,lower nonesterified fatty acid(NEFA)
concentration, lower ratio of detected— bacteria,
and lower concentration of bovine type IV
collagen. In conclusion, this study reveals that
Normal herds that have recovering ovarian
function, appropriate nutrition administration for
milk for

production, endmetorium resistance

bacteria infection, completed endmetorium
remodeling. Results in the present study infer that
plasma collagen IV profile is one of the suitable
markers for evaluation of post partum uterine

involution.
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We investigated the effect of 2 kinds of supplements
to improve the pregnancy rates in dairy cows.
Supplementation of rumen—bypassed protein and energy
complex showed no effect on pregnancy rates. Meanwhile,
the cows that were administrated supplement for liver
function improvement demonstrated a tendency to
recover from negative energy balance during the
postpartum period, and stimulate the release of IGF-1
from liver. Therefore, it is suggested that latter
supplement has improved ability of reproductive
function.
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