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W E. KRR AEFRRR RO RKT SR 2738 4 0 A KR SR AL AL
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M3 B30 Kk, EURFHRETEFARREEZ(P>0.05), RIS 3 MR EH-H (200 ~
300 kg.300~400 kg.400~500 kg) # 47, AAFMNMRERE, 1 20 1 284 [ 28 5 A 4 R AK F Ao
BEQRKFAMR, ER— R EN RS AR ETKFME, AFHLH 4 00:10, KB H
193d, ¥R 27 1) RBEEAERENEALMTFH BN E(ADG) , TH R KL E(DMI) T
HATF M Fr k& % (DDMI) . DDMI/ADG #= DMI/ADG 3 2 % & % % (P>0.05), 2) 200 ~
300 kg/k EM-E, 1 28 M2k 4 % (NDF) 89 2 W51 & 2 % & F 1 48 ( P<0.05) ;300 ~400 kg
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HEREZES T 1 48(P<0.01);300~400 kg 4K ZH-B, & 4008 CP AL 5 £ F M 2 F (P<
0.01), | ZANDF 4422 % 3T 0 M8 (P<0.05) ;400 ~500 kg 4k TH- B A& 4, & 18 CP
BT EZFMEE(P<0.01), 4)BRETNK, oiF 2 KM E(GH) ST HARE G RAF 6
B R T ¥ m A2 KRR £+ R R (P>0.05) ;200~300 kg AR ZH-BL, M40 i PR E(T,) &
TRESHT I 4H(P<0.05);300~400 kg hEM- & M FHHH(GLU) L 2R EF ST 14
(P<0.05), 11 M2 doik o34t A B (AST) E M [ A5 R E5 T 8.63% 4 10.98% ( P<0.05)
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ARG DR A R v R PR R AL A R
Wiz AR S, R, P AR w1
OSSR K Bk R AN 3R A PR T A ARG AR
Z—,

Muir 25 Y WF5E KB, 5RO B, T R e i
FR(70% K5 BL, 30% i B 75 007 ) MR 22 4% 147 1) 4 g
WA B H & (ADG, 1. 79 kg vs.
1.26 kg) . Sarturi (5] i, FH RS B R (85%
KAk, 15% £ K757 1A W 4258 1 4, ADG fig ik 3]
1.69 kg, [AH}, De Souza 45" il , 51 M & %
KV 98 H AR B i 2R BT (RUP) 9 /&5 A R i) AR
(80% K K ) A L, % 5 7K % RUP A w5 K Rk 1) AR
(80% 5kl ) BERS 2 14 I A H R B2 4 19 ADG, B
TR R, Sami S5 BFSE L B, VE 5 AR R
) ADG 1 DMI A~ 52 ] #2111 B 7K (12.4% |
14.0% ) ) 5. 35 52 ), {5 23 14 kL 28 1491 5T ( CP) Y4
A, MAL, ARSI R, A K A BT 8 A
() ADG b J T L 5 Ak 550 % Bt 4 B 2R 1 5 7K O
(10.21% 12.35% 14.24% ) W TF s . 4R,
BT moR R R B AS [ 8 1 K CSE X 6~ 12 T 1
TS N A T 2 B I A I 58 R DL ARG, R,
AR JE T R R I 98 AN [ 28 1 I 7K S %o 45

ANAAAAERE 7 0 FOWLH AL R KL T AR AR R A
FIRZI , W28 A L2 HEAS [) B B 3k . 14 ) A
& A BUK S UK

1 #MRlEFR*E
1.1 XA E 5=

AR F 2017 412 HE 2018 47 HER
VLAR 5% 550 R T BN JR otk A RS Wl kAT
1.2 Rz

WEHE 90 3k 6 AW A AT ARETE 197 kg A4 1@
S FLAAR 42230 1) A 30T 2043 28 R i sh
1.3 KBt ERHSA

TR FH B R 2R o8 e B AL IX 4L i 1, fF 90 sk
TN A BENL O R 3 41, BEH 30 3k, BE4LIK
Pk EMARLS T E 2% (P>0.05), X5 D
100 kgfA&E >y 8] Bg 1 43 2 3 A 4K 5 B Bt (200 ~
300 kg .300~400 kg 400 ~ 500 kg, {4 = B Bt 19 %1
SRR RBEFE, LA ETRA RS . fER
AR BE, T2 10240 041 43 ) 4] M AEG |+
1o 2R KT B RS B R A [)— R B B B 4%
20 R KR e A KT AR ) RS L 3490 210, 150 1
193 d, A[EVAF B 3 23850 4 10 2 ks i ke 2
BB SRR LR 1,

R1 SHRHIRERRERKE(THREM)
Table 1 Composition and nutrient levels of high concentrate diets (DM basis) %
200~ 300 kg 300~400 kg 400~ 500 kg
it H
Ltems 141 n4 W4 14 04 m4 14 04 m4l

Group I Group I Group I Group I Group I Group M Group I Group II Group I

J58E Ingredients

KI5 £ K Steam-flaked corn 55.00 55.00 55.00
FE >k Corn 3.20 1.70

#k % Bran 0.80 0.80 0.80
T Soybean meal 8.20 12.00 16.20
T A S LT %54 DDGS 10.30 8.81 6.70
WEZE ¥ Germ meal 8.81 8.00 7.61
B Syrup 0.35 0.35 0.35
BrR A ES CaHPO, 0.45 0.50 0.55
4 %5 Limestone 0.95 0.90 0.85
i NaCl 0.40 0.40 0.40
/NJR$T NaHCO, 1.00 1.00 1.00
WIR K} Premix" 0.50 0.50 0.50
i % 7] Mould inhibitor 0.04 0.04 0.04
“E¥E Guinea grass 10.00 10.00 10.00
4t Total 100.00  100.00  100.00

60.00 60.00 60.00 65.00  65.00 65.00
3.50 2.00 3.50 2.00
1.00 1.00 1.00 1.00 1.00 1.00
8.00 12.00 15.60 7.00 11.11 14.70
7.00 5.16 3.70 4.00 2.60 3.00
6.66 6.00 5.86 5.81 4.60 2.61
0.40 0.40 0.40 0.35 0.35 0.35
0.45 0.50 0.55 0.45 0.50 0.54
1.05 1.00 0.95 0.95 0.90 0.86
0.40 0.40 0.40 0.40 0.40 0.40
1.00 1.00 1.00 1.00 1.00 1.00
0.50 0.50 0.50 0.50 0.50 0.50
0.04 0.04 0.04 0.04 0.04 0.04
10.00 10.00 10.00 10.00 10.00 10.00
100.00 100.00 100.00  100.00 100.00  100.00
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g1
200~ 300 kg 300~ 400 kg 400~ 500 kg
i H
Ltems 140 04 WA 14 04 m4 14 14 W4

Group I Group I Group Il Group I Group I Group I Group I Group II Group I

EF37KF Nutrient levels?

L5 EE NE, ./ (MI/kg) 7.05 7.05 7.05
MEHA R CP 14.05 15.00 16.04
£5 Ca 0.61 0.61 0.61
P 0.44 0.45 0.45
FpPEVE A £F 4 NDF 22.33 21.70 21.02
12 MBI £F 4k ADF 9.41 9.32 9.23

7.10 7.10 7.10 7.16 7.16 7.16
13.03 14.01 15.00 12.01 13.01 14.00
0.65 0.65 0.65 0.61 0.61 0.61
0.41 0.41 0.41 0.38 0.38 0.38
20.71 20.02 19.61 19.52 18.80 18.39
8.77 8.67 3.66 8.28 38.17 8.12

DR R A T 50 b R T 4 R 4R it The premix provided the following per kg dry matter of diets: VA 4 000 IU, VD,
500 IU, VE 40 IU,Fe 30 mg,Cu 10 mg,Mn 40 mg,Zn 40 mg,Co 0.1 mg,I 0.4 mg,Se 0.3 mg,
R 25 B BE R 45 JRURL I 25 5 e e 1) 43 1 3R LA 45 1 A TR PP BT 0 B R DR R, HEAY I R K O S A

NE,, was a calculated value, which was the sum of NE, '’

other nutrient levels were measured values.

1.4 AFEER

3 WA AR SRS A —EL, RIS
HEPE g% BERE 10 3k ARl 3 VB, A i sh, BERAE
07:00 1 14.:00 £ M 1 UK, 4% 41 3 B 1 4 1l
BRZEVEE oK Ah , HARG B DR RDRL 5, 2%
RHER EKREEGFHME, [ HRE MoK, K5
SRR R AW 2 i i (190 K B i 7/ D3R B LS LR
B, PR AR AT IR L R A, BERATH
Bl A RS TS A, B 15 d X4
HHEAT 1 I EE
1.5 #Hmxi&E
1.5.1  fAKCR4E

FEIR S 19 A B B 38 SR 4 )RR A &, I T
O AT R ARAE , FH T 00 5 A i v B R R SR
TH,
1.5.2 FeFER4E

T A~ A B B 45 AR, MBS 1 50 2 v Bl AL
PERCS Sk, 2E 3 d 7F 08.00,10:00,14:00 &
16:00 L R 3 &k 4 5 R IEE 600 ¢ 254 T
SR 2y, Horh — 1y ZE B 100 g A
20 mL¥& % K 4.5 mol/L Y H,SO, 4h#, +-20 T
A, FlE CP &, 7 — M AR H 3
FE S A R T A B SR o i, RAEIZE
FERATAMEA B 65 CTHE 48 h, EE A1) 24 h,
IR ZERE 43T 40 H A INERIEFE R 1/2 3t 40
Hifi, 55 172 & 10 B, 20 B3 4877
1.5.3  IMAERREE

T A1 B B 90 45 AT, B0 12 g6 21 Bl AL

of ingredients multiplied by their percentages in the diets, while the

PRI 5 kA4 FURZS IE STF KCR I 25 mL,37 TK
7 30 min, #RJ5 1 240xg B.0> 15 min K [ JZ I3
ST 0.5 mL W ELOE T R T-20 TUK
A, F T A A AR A
1.6 IEHRNE
1.6.1 &R

T A | I 3 B A4 R B B T i R 45 R
WA R I AT FRE A 5 4 5
HEBT B ADG, ERH N R 15 d, %223 d
e 25 213080 4 19 T 9 Bk & & ( DMI) |, 5 )
Fi ADG .DMI F1 0] 5 4k T # i >k & & ( DDMI) 43
w1314t DMI/ADG F1 DDMI/ADG
1.6.2  F743 2 W AL A0 Ak 1 00

T AN ZERE h T B (DM) & 5 2 IR [E K b
#E GB/T 6435—2014 """ SR HIHE T8 L0 2 7K 43
TEEITEA N 85 (Ca) T RS M E R R EGB/T
6436—2002""" % F R 4 R B0 05 T 52 5 B (P) &
2 M E ZFRUME GB/T 6437—20021"% 5% FI4H % 40
S RE B GE  ORLAS W (EE) & & 2 R E & Ar
GB/T 6433—2006'" 5% FH 2% [ 4 B il 72 ; CP &
% B EZFRME GB/T 6432—1994M % FIELIG &
Rk, IHE AR A g El K A (Kjeltee 8400, £
Z FOSS 22w ) il 5E 5 oM ok 14 £F 4 (NDF) F1ER 1
VeV £F 4t (ADF) & & 2 M E X 4 # GB/T
20806—2006'"" Jz A& i 47 ol B #E NY/T 1459—
2007 SR I Gk, IR0 4 A 3h 47 4k X ( ANK-
OM A2000i, 3% [F] ANKOM FHE /A ) il .

LR R ANV IR 4y ( ATA) FE Jy 48 78 71, K 4
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GB/T 23742—2009 1] K} v £ B2 A %5 K 43 1 0]
SENVME AIA Fr it SR WIEAE = ) 7 kb 5 3%
Sy FITHIL

HIRFWMHEIR (%)= (a/c=b/d)/

(a/c) %100,

Koo AP LI ERE(%) ;b 3
HIZFR A I & (%) ;¢ HE AR AIA B & &=
(%) ;d HFETF ATA IEE(%) ,

FAMHALE R R S H5 2T 1) ik,
HARAXTF .

IR (kg) = ZF KRB & (kg) X

ZFRRUHELFE(%) .
1.6.3  IL¥E A AL 48 r il

M IRZFE A (UN) SHERE(TC) ERK
Z(GH) HURIER(T,) AN M (ALT) F4
G S (AST) % & i i 5 G0 % W% B it 56
(ELISA) ikl & (P A=A YR AR AR,
TEBEEFRIY ( Power Wave XS2, kLA R A))
W, M A AR (GLU) &SR K A B

fEAY ( Microlab—300, fif % Jak &l A & ) |, Ff- 48 B v A=
Ab A= 2w Ir P A AR & B I
1.7 HEGitaE

RIS HHE R H] SPSS 19.0 3 44347 B K £ )7
243871, K F Duncan [GEJEAT4 0] £ & LA
RIS ZE (A A E AR fE 5% (SEM) IR, P<
0.05 NEFHBE P<0.01 WESWEE,

2 GREHW
2.1 AREERKFESHBEMIRIFTHTE DA 4
BB BERI I

B 2 Al i 00 A I EE B B S 2 ) ADG
DMI . DDMI, DMI/ADG #l DDMI/ADG 2 5% A~ I
#(P>0.05), M DDMI/ADG 7% ,200 ~ 300 kg &
FIT B LA I 20 S5 A, 78 At 4 50 B B A g 4 0
PIUL Al e A%, 56 4% 4 B % (R 3 i ADG ¥y
W A%, T DMI, DDMI, DMI/ADG #I DDMI/
ADG W3Z 2 .

R2 AREBRKFEHEEHIRM BN L4 BT M

Table 2 Effects of high concentrate diets with different protein levels on fattening performance of Holstein bulls

A B B B gE| 2[5 Groups SEM P

Weight stages Items I i m P-value
¥) & Initial weight/kg 197.30 197.12 196.78 3.185 0.986
RIE Final weight/kg 304.48 307.60 307.64 4.961 0.766

SEYJH B E ADG/kg 2.06 2.12 2.13  0.064 0.476

200~ 300 kg TH ik 7 DML/ kg 5.71 5.80 5.81  0.351 0.949
A AL TR & i DDMI/kg 4.96 5.04 5.09  0.306 0.906

] yE AL 9 R & i /-3 H 3 5 DDML/ADG 2.41 2.38 2.39  0.145 0.979

TY R it/ 3 A E DML/ADG 2.77 2.74 2,73 0.166 0.964

#IE Initial weight/kg 304.48 307.60 307.64 4.961 0.766

KT Final weight/kg 399.48 403.20 406.44 5.881 0.499

T H 4 ADG/kg 1.48 1.49 1.54  0.053 0.492

300~400 kg TH ik & & DMI/kg 7.17 7.26 7.39  0.150 0.377
Al 4L T4 R & i DDMI/kg 5.90 5.95 6.14  0.124 0.199

nJyEAL 9 R & /Y H 3 5 DDML/ADG 4.00 3.99 3.97 0.081 0.952

TY R &/ F) H i E DMI/ADG 4.84 4.88 4.80  0.099 0.764

W) H Initial weight/kg 399.48 403.20 406.44 5.881 0.499

KT Final weight/kg 500.36  503.36 512.72  8.435 0.317

S H i E ADG/kg 1.31 1.30 1.38  0.071 0.474

400~ 500 kg TH ik & & DMI/kg 7.61 7.91 7.95  0.391 0.659
] JH AL T 9 5 R & & DDML/kg 6.77 7.04 7.15  0.349 0.572

] yE AL R & /- H 3 5 DDML/ADG 5.18 5.42 5.17  0.121 0.149

TY k& &/ ¥ HIEE DML/ADG 5.81 6.08 5.76  0.293 0.536
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zpk 2

A B B T H 215 Groups e P i

Weight stages Items I i | P-value
W) H Initial weight/kg 197.30 197.12 196.78 3.185 0.986

K Final weight/kg 500.36 503.36 512.72 8.435 0.317

o F¥ HHEE ADG/kg 1.57 1.59 1.64 0.037 0.179
W}’mle period TR &5 DMI/kg 6.83 6.99 7.05  0.210 0.578
AlE LT R & i DDMI/kg 5.87 6.01 6.13 0.181 0.437

AE TP BUR B R /AFY H B8 DDMI/ADG 3.74 3.78 3.73  0.114 0.919

TY) 5k & 1/ 3 H 3 & DMI/ADG 4.36 4.40 4.31  0.053 0.280

TR R AR AR NG FHRFRR 2R B (P<0.05) , AFRKE PR R 22 7R 3 (P<0.01) MR 80 7 B R 22

FARE(P>0.05), K,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-

ital letter superscripts mean extremely significant difference ( P<0.01) , while with the same or no letter superscripts mean no sig-

nificant difference ( P>0.05). The same as below.

22 AEEBHRKFESHERARSEIENA S
FHRWBE LR M

i 2 3 W%, 200 ~ 300 kg IR E WY BE, 1 4
NDF & MHA R L M4 T 8.07% ( P<0.05) ;
R4 44 DM, CP EE  ADF  Ca Fl P {2 W il 1k
RERABFE(P>0.05), 300~400 kg K EHEL,
H51TAMIE, MK CP R RIL S T 4.27%
(P<0.05); I 41" NDF £ M EF L I 45
MHRE T 16.06% F1 10.42% ( P<0.05) ; (A M E A

7J<¥5<¢ DM .EE . ADF Ca Hl P i 2 WL bR 0
FHRH (P>0.05) , 400~500 kg A BB, {5
%zﬁ DM .CP .EE NDF ADF Ca Fl1 P i WL 1k
B FEER(P>0.05), Xy, 1 4189 NDF
IR AR L I M4 40 3 T 6.14%
6.00% ( P<0.05) ; A #2157k - X} DM, CP . EE ,
ADF Ca Fl P 9 & WL fb % JC b 2 52 (P>
0.05) .

®3 TREEBRKTESHELHARN TR ENAFFHSRWELENZIT

Table 3 Effects of high concentrate diets with different protein levels on nutrient apparent

digestibility of Holstein bulls %

R By i [ 215! Groups SEM P
Weight stages Items I i m P-value
T DM 86.86 86.84 87.67 0.946 0.618

MHEHA T CP 84.83 85.91 86.22 1.206 0.506

HE T EE 91.86 91.24 91.59 1.428 0.912

200~ 300 kg HR PR 4P 4k NDF 69.93° 67.67° 64.71° 1.632 0.019
PR T R A 4T 4k ADF 69.21 66.47 64.19 2.151 0.144

#5 Ca 69.06 69.59 69.89 2.407 0.941

w P 80.30 77.33 81.44 2.462 0.277

T4k DM 82.26 81.90 83.03 0.652 0.287

T CP 79.22° 79.83™ 82.60° 1.382 0.037

s EE 90.44 88.38 91.03 1.309 0.111

300~400 kg rhPEVE AT 4 NDF 56.67° 48.83" 51.32° 2.119 0.026
TR IEVE S S 4 ADF 54.19 47.52 48.94 3.240 0.177

#5 Ca 59.68 60.61 61.36 2.663 0.826

W P 76.94

73.11 75.23 2.254 0.284
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R B Wi g #H ) Groups SEM Pt
Weight stages Items I i | P-value

T# 5 DM 88.95 89.03 89.86 0.883 0.484

MFEHA T CP 87.16 86.74 87.65 0.933 0.631

HLAENT EE 93.75 92.79 92.56 1.030 0.496

400~ 500 kg H VR 27 4k NDF 70.51 69.20 69.92 2.694 0.891
PR T R 4 4T 4k ADF 69.00 67.80 68.84 2.658 0.890

#5 Ca 65.02 66.15 66.81 1.984 0.677

WP 74.61 68.10 72.72 3.745 0.255

T DM 86.02 85.93 86.85 0.538 0.221

MFEHA T CP 83.73 84.16 85.49 1.050 0.292

UGG EE 92.18 90.80 91.73 0.710 0.184

v%vf)j le period W‘ﬁ%ﬁ'ﬁ?%ﬁé’% NDF 65.70° 61.90° 61.98° 1.400 0.038
TR VR I 27 4 ADF 64.13 61.08 61.90 1.633 0.233

5 Ca 64.59 65.45 66.02 1.249 0.548

WP 77.28 72.85 76.46 1.952 0.105

2.3 ARAEBRKESHERHARI TETIER A S
FHHULENF T

H 2 4 7] 50,200~ 300 kg /A5 Fr B, 1856 T 40
CPifbEM B EE T [ 4 (P<0.01) ;X 4 4
DM .EE NDF ADF Ca fl P {{fb &t 22 % A & &
(P>0.05) , 300~400 kg & [ Bt, CP ¥ 1k = fifi
TR B KO B FH v T i, 53 2 ) S A
X5 (P<0.01); 1 41 NDF {44k 1b I 1046 4%
FHEN T 18.46% F13.05% ( P<0.05) ;DM . EE |

ADF Ca 1 P i Ak i A 52 1Rl #R 2 F J3/K OF 1) B 3
0 (P>0.05) , 400~500 kg (R E KB, 3 4[] CP
AL 22 S B3 (P<0.01) , 1 H A& F2 40 1k
HEFARFE(P>0.05), kK4, M4 CP ¥
b K, ke T DA mT 17.60% i
10.13% (P<0.01) ; [Alf}, 1T 40 NDF 74k & & 21K
F 1 4H(P<0.05), i1 DM .EE ADF Ca il P i1k
wABZERARE(P>0.05),

*4 AREBRKESHELHARMTIIENAGFSHLEHNR M

Table 4 Effects of high concentrate diets with different protein levels on nutrient digestion of Holstein bulls g/d

N aErs i H 215! Groups SEM P
Weight stages Items I I Il P-value
T# 5 DM 4 955.60 5 036.70 5 091.40 305.57 0.906
M F T CP 679.99%° 747.4145F 803.16™  29.138 0.006
HE 7 EE 188.15 184.16 173.40 11.084 0.439
200~ 300 kg HEPE R A 4 NDF 890.90 851.69 789.94 51.481 0.222
TR YE T 4T 4 ADF 371.56 359.30 344.10 21.810 0.493
#5 Ca 24.03 24.62 24.76 1.487 0.877
WP 20.16 20.18 21.28 1.246 0.613
T¥ 5t DM 5 896.60 5 949.80 6 139.90 123.76 0.199
MM CP 739.93° 812.50" 899.43* 24.712 0.002
WG EE 256.08 243.98 243.01 5.025 0.072
300~ 400 kg FRk R R £ 4 NDF 841.29° 710.18° 744.20° 37.013 0.029
TR VR4 27 4E ADF 340.67 299.31 313.40 18.348 0.152
#5 Ca 27.81 28.62 29.49 2.688 0.827
WP 22.61 21.78 22.81 0.461 0.136
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%3 4
RE BB miH 205 Groups SEM P
Weight stages Items 1 I Il P-value

T DM 6 773.00 7 041.70 7148.20  349.090 0.572

MAEHA CP 813.91°¢ 924.58" 044,98  22.863 0.003

KN EE 246.99 240.72 240.77 12.004 0.839

400~ 500 kg HE kR 47 48 NDF 1 048.01 1 028.97 1 022.86 51.111 0.879
TR PEVE S 4 4 ADF 435.03 438.12 444.66 21.842 0.905

5 Ca 30.20 31.92 32.42 1.578 0.396

P 21.59 20.47 21.98 1.057 0.390

F¥ i DM 5 874.60 6 007.70 6 125.00 181.33 0.437

HEH BT CP 755.72¢ 806.99" 888.74* 12.946 0.001

A& EE 231.04 221.55 216.72 6.755 0.179

\%foﬂle period EP@(?E(%?JF?E NDF 935.51* 872.88" 859.79" 26.918 0.030
PR T R 14 4T 4k ADF 386.28 369.40 370.90 11.350 0.328

5 Ca 27.50 28.52 29.02 0.857 0.268

P 21.64 21.05 22.29 0.653 0.245

24 AREEARKFSHBHARITHTIED A4
mFEXIEIRA R Mm

H 3 5 1,200~ 300 kg 8 [ B, I 2H 1L 37
T, SEBEET 14 (P<0.05) ;&40 1M1 GLU,
UN.TC .GH AST fl ALT & &L & %5 (P>
0.05) , 300~400 kg &K B, 41 1ML% GLU %
B THEET 16.82% (P<0.05) ; T, 1T 4 1
AST Far#e [ 54 T 8.63% F1 10.98% ( P<

0.05) ; Bl AR & 1 UK B9 s, I UN 5 &
HITREAL, IMYE GH 5 T, &2 m R im, 2 3 H 4l
(B JC 8 & 22 5% (P>0.05) ; fa fR 8 F o 7K 7 X i
8 TC FIl ALT & KR EF W (P>0.05) , 400 ~
500 kg A 5 By B, ) R AR 1 B K S XTI GLU
UN.TC .GH.T, AST Fl ALT & & ¥ JC i 3 5% Wi
(P>0.05)
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Table 5 Effects of high concentrate diets with different protein levels on serum biochemical indices of Holstein bulls

Wi H T B ZH %) Groups SEM P
Items Weight stages I I m P-value
200~ 300 kg 5.15 5.20 5.83 0.478 0.329
Gikaki 300~ 400 kg 4.22° 4.32% 4.93* 0.286 0.027
GLU/( mmol/L) 400~ 500 kg 3.13 3.08 3.11 0.398 0.994
S Average 4.17 4.20 4.63 0.951 0.868
200~ 300 kg 11.40 11.34 11.85 0.532 0.594
REA 300~400 kg 10.65 10.18 9.77 0.536 0.307
UN/( mmol/L) 400~ 500 kg 10.73 11.00 10.48 0.777 0.803
-3 Average 10.93 10.84 10.70 0.604 0.932
200~ 300 kg 10.16 9.84 9.86 0.391 0.655
2o 300 ~400 kg 10.39 10.87 10.68 0.520 0.667
TC/(nmol/L) 400~ 500 kg 12.79 13.04 12.42 0.640 0.630
SF-H) Average 11.12 11.25 10.98 1.202 0.976
200~ 300 kg 8.52 8.82 7.79 0.614 0.264
BN R 300~400 kg 8.93 9.59 7.96 0.720 0.116
ALT/(ng/mL) 400~ 500 kg 10.11 10.65 9.78 1.207 0.771
SE-H Average 9.19 9.69 8.51 0.781 0.379
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243K 5
WA R 2151 Groups SEM P
Items Weight stages I i | P-value
200~ 300 kg 8.43 8.49 8.33 0.184 0.698
UG 300~400 kg 7.65° 8.31° 8.49° 0.257 0.037
AST/(ng/mL) 400~ 500 kg 7.65 7.60 7.81 0.393 0.861
44 Average 7.91 8.13 8.21 0.349 0.688
200~ 300 kg 22.23 24.08 24.89 1.178 0.122
He K2 300~ 400 kg 14.45 14.60 14.84 0.863 0.899
GH/(pg/L) 400 ~ 500 kg 14.78 14.79 14.94 0.784 0.972
44 Average 17.15 17.82 18.23 0.949 0.553
200~ 300 kg 76.99" 81.81* 82.69* 2.065 0.033
HARpRE 300~ 400 kg 82.70 83.97 84.45 2.145 0.711
T,/(pg/L) 400~ 500 kg 100.30 99.71 102.56 1.901 0.332
14 Average 86.66 88.50 89.90 1.941 0.318
T30 Y B R R AR KO — o R AR R
3 W i ety K e G 2 AR E B B s B I e

3.1 AEEBARKFEFSHERARSEIENA S
B B BE A BT

TR A T B A R, B R SRR
O FEANR A K IR B B, AR R KOE Y
T AR R e R B i AR R e R T R Ak

AR H, 200~ 300 kg (RE BB, TM4H ADG |
DMI 5 I 4 JLFJc 2% &, i 11 44 DDMI/ADG #x
1%, UEEH L By B T4 4 A 2R 1 0 /KO ) 48 R 8 i
FEAE R 20 4R R B T KO AN R
KA HE 5 28 A 1 A K, R AT BE 2 BRI 4 R i
PR R Bt K 3R Gleghorn 251 B 58 o3I 52,
Y528 BN W A ) BROK TR B KO (11.5%
13.0% ,14.5% ) B YRR, 24 1R M2 2R (1 /K7
Wit 13% ), ADG T P .

X FE )3 I A T A AR RE L P R K x4
FAEATT=ERER R & B, N 4 (5 A KN
17.00%) ADG 1 &, H 1 41 (& A K F H
14.99%) M 24 ( F H B KR 15.99% ) Fl N 4
(HEAEKFH 17.00%) ) ADG Z 7 A EE, L
WiE S ARG S5 R — %, ARG 2 MEER
B e a0, W58 4 ADG , DMI W 1 4R 28 1 5t 7K -
(T A IR B 25 R B R, 45
211 DMI/ADG #il DDMI/ADG 2 5 1% K~ i 2,
R LTI 20 Fe A, B A K 6 o B P, T4 1 ) e
FEALOR B, U B R T I A AR B T SR R

Lo R AR B 3 A far T 3H 5 2 4 IR, SR, Van
Dung &5 FE 3 3 42 5 R RE R B 1 5K T SRS R
KFEGEF A BRI h kB, B & R
K 10% 385 5] 19% ,i86 4+ ADG &
FHEROM, X SA KB RAKR -8, AR
SR 22 T RE SR 4 1 AP IR B B IR BE
FVE AR R (K A [ A 6, LB o 75 iff — 25
Wit
3.2 AEEBAFRKFSHERHARIMEFIIED LS
FOENT AR

T HR % 0 T Ak 2 0 3 0LV 16 3 AR A% I B 5%
/B A e B/ N % NI VS I I A 1 = I NS
Yuangklang %:'*") | Chantiratikul %> #f 5% & 3,
ADF Fl EE 1YWL fb 3 A8 52 1) M 2 11 B /K1 19
BERW, TR &S IR, B AR R K
TR, A SR RIE LR TE B AL, XLt
SR GAGK B A 58 45 SR AH—F, B EE | ADF , Ca
F1P 1 A 12 B 3R 003 A6 3R 22 1R R 2R 11 T K
(R R, SR, A P Ca P Y 2R ILTH 1k %
W v T b 3R SR AR GE A, P RE U K 0 R AR P 259
FE R EOK L, A2 F T 9 A A K, T
il yea v A TR G 1 B PR S, S B A X
e R R ] AR R R B 0 T Ak IR O i, X 5 BR
HEP IR A R —50, R, Ca P ZEHLIA N A
HAERZ MR AR FI, Ca 1R W IH
R RED 2 A A P s i 4 =, BRIL
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Hh 8T B 5 A 3 50 3 50 1) R A 8 RS W L )
MY EZE D AR TR S B i oA ¢

Ghorbani %5 fF 58 & #1., CP 2 WL IH 1k 3 i 1
WA E K (19.5% .21.4% 1 23.4% ) BT+ 5
[T = 1 e < 3 T AR B 3 1= W KT
HBUKER T8, CP R AL 3 8 m, -
WRBFSE 45 51 5 AR 6 45 5 — 2, 78 300 ~ 400 kg 1A
HEE, T4 CP M RMHARERERT 14, H
W4 CP btk w7 1 T4, i Il 4
AR AR B AR 2 T W58 4= X% CP T AL R .
M ATE 200~ 300 kg & 5 By B, i 50 4 21 [A] CP R
MR B E2ZS HI4 CP N LI T 4k
BEHH1811%,H51 MHAERARE, X
A SR A B B A R R 1 BTk OF © 28 R A T R
NGRS S S X e e D il N G s e B ) W o3
FBTA TR 2%, 78 1 36 A 0K o B S 4 0 T4
CP R AL R i K, (H 4 0] 22 5% R g 3, i T 4
CPiMfbEMW B & m T 1 . I 4H, 136 W 78 3 28 B
1o 2R 0K ST 1R AR BE A (2 1E CP R fe il (H
WA B 5T 45 R 5 AR 56 45 R — 3, T S
AN, CP YKL IH b 8 Bl 35 1) AR 2R 1 Bk P 1
I R X AT RE R BT A AR Y 2 R A
2 S e S 350, A v T )RR RS R
PR AR ok R 8 B bR, R B AR A
WL WO T 5 MR X B ) IR R A X
AIRERIE R T L4 CP MiH b i i e T 1 4
R A

AL B, 7E 200 ~ 300 kg R E BB, [ 4H
NDF 12 162 25 & T 4 78 300 ~ 400 kg
TR BB 4, T 40 NDF (1932 WL 1k 3R i 25
T M4, X5 Colmenero 252 #5845 15 A0,
Bt 5 ) R B P B K S A 13.5% 42 5 31 15.0% B,
NDF 1 3 WLTH A 28 5 35 v, {H 249 2 1 5T K F- 4k
LRI (15.0% .16.5% .17.9% ) ,NDF f 2 WL 1k
RIMBEAR X AT RE S H T Bl G 1) R 2R 1 K
(A3 N, 983 B AT I Ak 2 1 J5 1% K ST AR X 3, £ 4
3 fFE R R PR AT, 988 S A it B bk, 5230 NDF
(2 U0 T8 fb 28 R R Javaid 2500 () BIF 98 3IF 52, B
BRI AT R AR SR 3 I, NDF &
WIH AL A S L PR AR, BR UL Z 51, K5 KL DMI )3
It Tl i 5 20 NDF % W 1k % 1 % ik, Ba
PRS2 AR S T X — A5, A, AR
#1400~ 500 kg 1A By B 4R AR & 1 BT 7K - X NDF

1) 26 LT Ak R A 35 5 ), X T B R AR B B ARl
AR TR X8 B pH M 21 4 43 181 0% 7 0 B
ERCW T, TEAALEI A Rk — 2B T
3.3 AEEARKFEFSHERARSEIENA S
I 7 & ISR A B0

I3 A= A8 B 19 25 1k S B 2 3l P HIL AR fgke i
B IR LA EPIR A . T, 5 GH BE#E Y [F)
s B KR, IR BE U dF s 9 4 7= $ LU
KBTI A S o f . AR S P, 7E 200 ~
300 kg REH BB, MAME T, S FEST 1
41, M4l 2 ) 22 5K & 3%, 1i3E GH & &Rt 25 A
FAKE B T i A BTG s iR g AR i B e, 5
[ HAR M, MZH i3S T, A1 GH & &4 Frigin , (32
FARRE, XE5EHEFFEP RS RAL, X
AT B F 4 8 AR R KO 38 T LA P R
PR A B, T3S i TR GH A T, &
B A, FEMARHE T W A AR K S R E R,

GLU Z W ALAR A A Bk & s i &
ZRER . AR GLU BRIE FZ 58 2
KRBt E AR AR R A, A 85%;
H O i A W, 2 15% Y AR BFST 4
R HF 200~300 kg (R Fr B, L7 GLU 7 &
Wi ] i 2 11 S5 7K R - o T B b 5 T AE 300 ~
400 kg RERYEL, T M4 1% GLU & & W% &
FIAMET MHAZEERARE, Gi&, 7THE
JE IR A BE 25 1R B KO B T ALIACK: 2 4y
(1) 2R 1 040 il N S SR TR, e e A R TR B Ak i T
GLU, Sl i 1 GLU & it &, e &,
AIBESE T T AR &R 1 K AN RE W 2 1 4
AT K, Br DLy o GLU & & fE K+ 11 . 10
Y1, 3X 5ZERE S A5 (R A8 S AR 1A 0 AR AR 41
A B L% o GLU &R Tk s & H
JoR AR R 2 A 4 SR A — 3R

ALT F1 AST 5304 & A B AR e ) fig %
YIAHOC , 2 W ML 85 1 0 A i 7K P 34 o sl 35 7 e
TIfesz %0 2 T BOM W h =38 19 5 ey i
g 1m0l A 7E 300~400 kg RE B, T,
MMM AST S & T 1 41, DL 4L % i i
f HL D T H =2 ) 22 S AN d 5 i G s A B B B %
WM ITE AST S RAHZE 25 AR, HY
FEE 5 AR PR L . TR A A 3 06 v ) R 2R 1 R
AKX I R ALT & & 6 B R, X 5 X
P AN PR ASIE AL, 1X EI A i
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4 &

FEAR I 25 1T, 4 e M) M 2 1 5 /KO A2
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Effects of High Concentrate Diets with Different Protein Levels on
Fattening Performance, Nutrient Apparent Digestibility and Serum
Biochemical Indices of Holstein Bulls

ZHAO Yangyang' HAN Yongsheng® LI Wei® WANG Xiaoling’ LI Jianguo'
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Abstract; The purpose of this experiment was to study effects of high concentrate diets with different protein
levels on fattening performance, nutrient apparent digestibility and serum biochemical indices of Holstein bulls.

Ninety Holstein bulls with the body weight of (197.07+11.11) kg and similar body condition were randomly
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divided into three groups with 30 calves in each group, and there was no significant difference in average body
weight among three groups ( P>0.05). The trial was carried out in three body weight stages (200 to 300 kg,
300 to 400 kg and 400 to 500 kg) . Each test stage included groups I , II and Il , whose were fed low, medi-
um and high protein level diets, respectively. In the same stage of body weight, the energy level of diets in
three groups was the same, and the ratio of concentrate to roughage was 90:10. The whole trial period lasted
for 193 d. The results showed as follows: 1) the average daily gain ( ADG), dry matter intake ( DMI), di-
gestible dry matter intake (DDMI) , DMI/ADG and DDMI/ADG in each body weight stage and whole period
of the experiment were not significantly different ( P>0.05). 2) In the stage of 200 to 300 kg body weight, the
apparent digestibility of neutral detergent fiber (NDF) in group I was significantly higher than that in group
IT (P<0.05) ; in the stage of 300 to 400 kg body weight, the apparent digestibility of crude protein (CP) in
group Il was 4.27% higher than that in group I (P<0.05), and the apparent digestibility of NDF in group I
was 16.06% and 10.42% higher than that in groups II and Il ( P<0.05) , respectively. 3) In the stage of 200
to 300 kg body weight, the CP digestion of group Il was extremely significantly higher than that of group I
(P<0.01) ; in the stage of 300 to 400 kg body weight, there was an extremely significant difference in CP di-
gestion among groups ( P<0.01), and the NDF digestion in group [ was significantly higher than that in
groups II and I (P<0.05) ; the digestion of CP in the stage of 400 to 500 kg body weight and whole period
was extremely significantly different among groups ( P<0.01). 4) The content of serum growth hormone
(GH) in each body weight stage was increased with the increase of dietary protein level, but there was no sig-
nificant difference among groups ( P>0.05). In the stage of 200 to 300 kg body weight, serum thyroxine ( T,)
content in group Il was significantly higher than that in group I (P<0.05). In the stage of 300 to 400 kg
body weight, the content of serum glucose ( GLU) in group Il was significantly higher than that in group I
(P<0.05), and the serum aspartate aminotransferase ( AST) activity in groups II and Il was 8.63% and
10.98% higher than that in group I (P<0.05), respectively. Comprehensive analysis of various indicators,
under the conditions of this experiment, the recommended values of dietary protein levels ( dry matter basis)
for 6 to 12 months old Holstein bulls in different body weight stages as follows; in the stage of 200 to 300 kg
body weight, the appropriate protein level is 15.00% ; in the stage of 300 to 400 kg body weight, the appropri-
ate protein level is 15.00% ; in the stage of 400 to 500 kg body weight, the appropriate protein level is
14.00%.[ Chinese Journal of Animal Nutrition, 2019, 31(7) :3123-3134 ]

Key words: high concentrate diet; protein level; Holstein bulls; fattening performance; nutrient apparent di-

gestibility ; serum biochemical indices
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