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TR A HRF AT T 3E A 2 B Mk R 3 A Ak T Am N 97 40 2 M A6 3R AR R i
EREM EHER" FHRAT F W sHE FgE
CLITARANE R 2B RH B, fR%E 0710015 2.3 LA K2 Eh P EE 2B, f#5E 071001)
B ARG B IO T AR A RRRT L] (R BT A B IR RE L M AR AL R bR AN IR 4 R
ME R B2 . HEHL 44 SLAREE] (286+52) kglMHilr. il BETCHM I HiE A LR, BENHL
N4l A1k, T I, HIMIVAZBIERE R 0. 5% 10%A1 15% 20k B,
H LA RE AU B I KPR E . TR 7 d, RXE Y 90 do S5 REW]: 1) VALY
HigE fm, AR T 9.80% (P<0.05) ; VAR TYREEES, BEILEMK, H
FHMZEFHAEE (P>0.05) o 2) TIFIIVH R MIHEHE S RZEAKRE 7 1 S 50 TH
i 4.79%AH1 6.76% (P<0.05) ; LI 2 AR UG A B B Mg s 1k A 0 120 T I 1 A A i
R BN LR S A BT BT, (BARIREA REZESR (P>0.05) o 3) MBS
EEBI 3G, e et 4. BRYEDRIRAT4E . 5 R ARG P i mr, (B % 4008 G 2. 3%
Z5 (P>0.05) . 4) 5 14U, 1. DAV 24T 7o SRR A2 B> T 0.134 017
#1026 7C. Zib, FEARWRBAMT, RN ELBIN 15% 0 AT 4 Bobsag far it A 4§

KHRIE: FIEMERE: MIEEMIER: BHF AEA 4
k5. S823

WEEAREAEF=KE, 2016 AR S~ & 5343 Jit, P& RSN =822 3473 )i to
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R RER, SUREARMELT 4 ARG & Bk 19.3%, A ARSI R 5 70% M & R (CP) &
TR 23.5%1, AN R A Eh Y — R B B RL SR, 7E A AR AR R A BN A A
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MR IRVEVE VR LT 4E(ADP)AR R T (EE) WM AR L& RSN, b IR 2%
BTN 13% AR TR o 17 2S5BSR 0, IR AR R SRR 22% 00 i~ 25
WG (ADG) .3 i TCHEFF 2. Habmr O, Y AR T A MR E PR 2 DA o A o B A 11
HAEAR—5, T — BT . A B VAR AR B R 2 1 KT B A [F] 26 4F
ININAS TR L9 ) Aok F ST He er B4 7R F R RE L LI AR AL TR bR IR 20 R A AL A1
SO, N A MR LE AT 3 A 2 B A 7= rh R SR i 2%
1 MEEINE
11 BRI ) 5

ARG T 2016 F 12 H 2 2017 4F 3 JAEDRE T2 A Y A4 HEAT 5
1.2 Rz

MIATAE A8 TR 58 TR 22k W b i #R 44k e . IS IE % . R (286+52) kg]
B A E A, A7 d, BRSSO T 1CRIERE, &SRR,
BB LA PR E 22 F AR (P>0.05), FELAUAE N IERIG MR LG E, 1Ei 90 d.
1.3 et Lo

IR A R R e AP AL, H 443k WrH A ZRBEAL S 44, 11k,
KABEEFE. I I O IVES AR S A0 5% 10%M 5% S FF iR, &HieE
FURH AR AT PR AR IS TR 2 RSB 37K AR L

S A A I T s 4 T R FIA X AT, R RPN R ME AR
23.39%, FARNI16.4%, FHEVLIRLT4E (NDF) 54.89%, FRVEDEIALTF4E39.84%, 450.26%A1
150.63%. il B AR 75 & N0.04%~0.05%.

#1 IR SCE TR (R FREAD

Table 1 Composition and nutrient levels of experimental diets (DM basis) %

WiH Items

205 Groups

I 11 11 \Y

Jik} Ingredients

Fk Corn 17.15 17.25 14.55 15.60
IRE A EK Steam-flaked corn 19.30 16.70 16.50 13.75
WFFH Cottonseed meal 10.70 8.60 6.70 5.60
4 RiFF Whole cottonseed 5.00 10.00 15.00
KEH Soybean meal 1.47 1.47 1.47 1.57
FRFRE & AV Corn DDGS 2.00 2.00 2.00

/NFFT NaHCO; 0.83 0.83 0.83 0.83
TiREL Premix!’ 3.15 3.15 3.15 3.15




A Fk R KT Whole corn silage 35.00 35.00 35.00 35.00

A E Millet straw 10.40 10.00 9.80 9.50

4t Total 100.00 100.00 100.00 100.00

B 75K F Nutrient levels?

LR 15HE NEme (MJ/kg) 6.32 6.32 6.32 6.32
FE AR CP 12.54 12.53 12.57 12.56
HEPIR 4T 48 NDF 33.16 34.61 36.05 37.33
Fa Mk ek 4T 4k ADF 17.95 19.30 20.70 22.07
5 Ca 0.74 0.74 0.74 0.75
B P 0.41 0.42 0.42 0.42

48 VIR R AT o fa kiR It The premix provided the following per kg of diets: VA 3 400 IU, VD31 270

49  IU, VE40IU, D-*E¥)%& D-biotin 3 mg, MHELI% nicotinamide 600 mg, B-H¥ 3 B-carotene 30 mg, %%

50  Mg1100mg, Cul0mgMn 40mg,Zn 30 mg,Co 0.2 mg,1I 0.5 mg,Se 0.3 mg.

51 VeV R IR I (AR FERRAE) (NY/T 815—2004) iHE75 Y, HA A S . NEme was calculated

52 according to Chinese Feeding Standard of Beef Cattle (NY/T 815—2004), while the other nutrient levels were

53 measured values.

54 1.4 TEFREH

55 K AR A HAR (TMRO RIS, 4% 45 2H BOR= 1 77, ke 4 H 1R 27X (07:00F118:00),

56  HHEYOK. WREIHREA & EEAERE, REFE SN AN TR A

57 1.5 MEacRESERIE

58 151 FHEMEBERIE

59 BB e A S oy, W3R 4% 4k2 d RERT S IEFRE, BUOLPE. HEAR

60  ADG. fEIREGIIEAEEWIESS d e KA RERE, HitETYIREE (DMD . Rk

61  TYIFCKEERM ADG, HHEEELL,

62 1.5.2 IMiEHERESNE

63 MR HBENLIE IS KA, RRTFEIGHIKCR M, k4 RE25 mL, /7R T 5

64 L, F37°C/KIE0.5h 5L (3000 r/min B015 min) , HIE LG, 90 AR RS .

65 P MISAEINE /T, WEAFT-20 )COKAEP & . BN RN (ALT) . REHRZEE (AST)

66  IEMELEERE (GLU)  JREAE (UN) « BFEA (TP  Hi=F (TG) . JHEE (CHO)

67  HEMNERHENEM (Microlab-300) , %A b AEY) A 7] e 47 &

68  UHIPBHEATEAE. AKEER (GH) « BEBRAEAEKE T UGF-1) MiFEEITE (FFA)

69  FrECKHEEE IR (ELISA) fEREARIX (Power Wave XS2) 5.

70 153 FERERRE

71 IR S5 TSR SR, RIS kA, HEAE3 d WBR SRR, f kA R IR 600



72 g P, HA R AL 100 g BTSN N20 mL ¥ 4.5 mol/L 1) HaSO4idt

73 ATREE, 120 °CORAE, DU THE TS EMNGE: 55— ah AT A ] T Al 21 B

74 BNHEBFESEHE T AT A ERIE

75 154 FERIELERKIE

76 FERERRIR DT« A5 A IR 7 5K FH S0 = R A s, AR T 2 LK N 9 3 G

77 W CERERAT B ARRR EATIEOR) (2R, B AT AN R M AR A 4 S = IR E

78 F4HBENA 4L CANKOM A20001) 5¢ i, AH 2 51 % 7K H 21 B 3hdL IR E & AX (FOSS 8400)

79 WE.

80 THACAREHRALE R IR R FIEEIE, DR AE K r (AIATE TR RT, KIEGB

81 /T 23742—2009 (Tapkhrh EhERANE K 7> I E ) IE & & .

82 FFRDBIHEZR(%)=[1 - (bxc)(axd)]*x100.

83 b a AR IR &8 bAFFEP TR S8, cNHERTAIAS & dhFE

84 FEPAIAGE.

85 1.6 ZiilkbE

86 RIGHHE R A SPSS 19.0 G it #i Ao ANOVA F& 547 )5 Z 40, 2 57 B % i ] Duncan

87  REEMT A2 EIE. WGP EEbRE R

88 2 HiREH

89 2.1 HAEMERE

90 2 /A, IVALH ADG &, A 1.68kg, EFEm T4 (P<0.05) ; FEEAH

o1  FFLL@IfsEn, TYRREEAEE, EEEARE (P>0.05 ; IVHREEIHRIK,

92 WIARK T 5.67% (P>0.05) .

93 R 2 BRAKE IR T A B B A B

94 Table 2 Effects of dietary WCS ratio on fattening performance of Holstein bulls
TiH Items ZH5)) Groups SEM P 1A P-value

I 11 I I\

Y] E Initial weight/kg 286.64+52.96 286.18+49.87 286.45+51.51 286.36+49.73 21.76 1.00
K #H Final weight/kg 424.55+66.35 427.78+51.46 432.05+52.42 437.75+£50.77 23.72 0.76
T HEE ADG/kg 1.53+0.20° 1.57+0.85% 1.62+0.16® 1.68+0.12° 0.06 0.02
TR &= DMI/kg 9.57+0.86 9.66+0.76 9.86+0.87 10.03+1.00 0.50 0.92
BLELE F/G 6.35+0.90 6.15+0.30 6.14+0.60 5.99+0.43 0.26 0.20




95 FTEER B RNS FRFR R EREE (P<0.05) , MFASETRERERANLEP>0.05). &
96 [
97 In the same row, values with different small letter superscripts mean significant difference (P<<0.05 ), while
98 with the same or no letter superscripts mean no significant difference ( P>0.05). The same as below.
99 2.2 IMiEAEMTERR
100 H1%% 3 W] RA, L IVALIL IS A B B 3 AR AR - 1 S8R = T 14 (P<<0.05),
101 Zr I EEIZHAR & T 4.79%F1 6.76%: #4118 FAth il A AL R bR 3 2 7 (P>0.05)
102 Horh sy Dy Gl | 25 e e G Bl v M S 0 R T TR R A R 1) R B A R EL B 3 A7
103 Jifde.
104 3 PR AR LA RS A 397 12 24 0L 37 A AR A 1 5
105 Table 3  Effects of dietary WCS ratio on serum biochemical parameters of Holstein bulls
WO Items A% Groups SEM P
I 11 111 I\ P-value
WA ALT/ (U/L) 35.05+4.00 37.16+2.35 37.73+4.03 39.41+5.34 2.57 0.28
WHELE I AST/ (U/L) 76.24+5.54 77.70£7.74 84.3127.02 85.29+6.26 4.23 0.78
Hi&i P GLU/ (mmol/L) 4.72£0.23 4.61+£0.26 4.43+0.34 4.66+0.32 0.18 0.54
JRZE R UN/ (mmol/L) 6.00+0.85 5.77+0.36 5.48+0.57 5.24+0.18 0.35 0.31
BAEE TP/ (g/L) 69.14+10.74 71.41+3.64 72.05+4.41 71.38+5.56 4.23 0.24
Hm =8 TG/ (mmol/L) 0.14+0.04 0.13+0.03 0.13+0.07 0.12+0.06 0.03 0.21
[ER®: CHO/ (mmol/L) 3.16+0.38 3.00+0.69 3.00+0.30 2.96+0.40 0.30 0.25
TP NENiER FFA/ Cumol/L) 238.56+58.60 265.55.33+39.98 274.01+75.26 282.10+26.92 33.80 0.25
KB GH/I(ng/L) 15.23+1.71 15.86+2.27 16.13+2.08 16.50+2.72 0.91 0.23
JE R FEAEE K 1 IGF-1/(n g/L) 119.16+6.85° 121.51£2.62% 124.87+3.76% 127.22+5.07° 1.98 <0.01
106 23 FEORMELE
107 HI%% 4 "IN, AR AR EE B0 %57 2 RE LR TR Z M (P>0.05) , {HEE
108 EHRMFFELEIIE N, TR EGesargE . IRVEBER A4 K IR H A 2 H B BT
109 R4 TR AR LGB0 g7 1T 20 AU 2R 7% 03 I A6 2R A
110 Table 4 Effects of dietary WCS ratio on nutrient apparent digestibility of Holstein bulls %
TWiH Items A% Groups SEM P

P-value




I II I I\

FLEART CP 80.86+1.81 81.24+1.34 82.16+3.16 80.90+3.75 1.91 0.14
FNENT EE 90.43£1.74 90.38+2.54 91.81£0.71 90.02+2.02 1.31 0.05

HPEGE R AF4E NDF 51.30£6.00 52.28+3.69 53.91+4.74 54.81+6.64 3.81 0.76

MR IMEVE 4T 4t ADF 35.49+5.01 36.62+5.74 38.56+5.31 40.19+6.41 3.99 0.96
5 Ca 70.65+6.18 71.08+7.77 71.63+5.84 75.9147.83 4.92 0.93
i P 80.66+5.41 77.53+3.83 78.23+7.88 77.25+3.68 3.87 0.44

111 2.4 ERSA B

112 FR A 16 ST ) ) S AL R R B A A%, TSR SR AR R R IR R A, SR AR 5.

113 FAMRA RGN T AR A, BT oo 3 B PRDRL BSOS B A AR A A F LA R S T PR AIS, 5

114 T2, I, MCATVELRET e 38 5 GRS 70 730> 1 013 0.17 #10.26 Jt.

115 x5 GEREA T

116 Table 5 Feed cost analysis
WH Ttems 5] Groups

I 1 i} \Y

AR A Feed cost/[7G/Ck-d) ] 18.61 18.89 19.42 19.99
£ F 5 E AR A Feed cost per kilogram of weight gain/Jt 12.16 12.03 11.99 11.90

117 3 #F ®

118 3.1 FAlkRA Ak LA X fi i 1H 23 21 B T BE 1 2 i

119 DMI #Y)EFHE T — AN EESH . TS AL S MRE AR IERE R K%, 1T

120 Z 3G EDRE AR, 18 AN A B IR 2 o X IE 8 S W7E 308 o H A AT B 4 TMR R E50 6

121 b, ZIRAR ] IR 4 B0 B ZH ey ST 2E 09 A= A48 2 1K) DM 70l 315 1 6.35%414.19%, X5

122 AR R —8. HIER A Re e BT ARl 208 B PR BoR g, H i T a e

123 GHMIEREUNEEE, DT HARERR S, X BELET B i BN A g, itk T B

124 AP, &% 7 DML, #Ee e 1 rE A AR H IR R BB,

125 KT VR ER IR X ADG BIFEMRE A —, BUsafRE3l, FFERHRIE, 78

126 FAAR AN AR AT 5 R B VR rh T R B S P R N W S AR IR AT B U T, 1 A I

127 YO JEi 2 2 e B0 I 7740, 2 Al & 1A ROR F TR 2 B A Ak L g 4 im - B\ R 07 &

128 M0, REMS B PR B M 2 ff W A A KR A RIS LR k4%, XERRK SR —

129 B M2 B TR, ARATR AU th Mk 4L ADG IR T R AL, T @A kF 4 ADG

130 mTARRA, SRR RA TS —H. REERRESERAE R . EFRKT . FHLER
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77 REAFA K HRINET S, & 5A ARSI 5% 4 Mk PR 58 47 5 5 AERCR 1
ik — DI
3.2 VAP A A A5 0E ar ir HE 24 2 I 3 A A FR R R S

L5 AR A FR B A S RS e IR AU AN A B A R 1) B 248 A, S5 s AR IR i TR KT
AL RAEREAT H V)RR,

BN R B T B A R IR R A e B I B AR =5 A L e b e B 22
PR o HE PR S AR AR B T WL P B 1 50 10 S P 5 751, DTG [ B2 b AR B3 40 1 A A
HARFAERYERE . AR T, 11, I IVASE T HmiEaE N RS S SR e h
ZFARZ, (AREE S LG g Ina THR R S, X R Y A ipT e fe it AR R A AN 2
FUB R R BRI ek, T2 3k A 2R A T

1 0 R R AE AR A TR 3 AT 2, AR 9 5 2 2 T 3 Bl P G TR e R R 20 ok B
R T ALY 6 0 200 DR — 3 IR KT A REAE SR R N 254 B AL 75 2o AR 25 2R
KA, A2 B L35 0 4 5 2 e AN S, U AN I e MR 5 AN 2 R i S48 22 24 ML 8
BP0,

PRER B R E B AR 2 7=, Fe i sl W IR IR & B R LR B HR A
01, Uz IE T RAF, AR, Msh KR A S =R, R R
AEESER ARG, AREp, 10, 1L VHMEPIRER S EEET 14,
YW FE AP AP I A MR N 1 B 15 PR 65 PR 22 B 1 R P S e 17 LA B 5 A A
M, AT ERFNERER.

BB AR AR TR T & A R A E IR KT, AR T S & R
AL SRR RE , K N R 2R 5T B R s, I 3R A 35 S L4 15), Colin-Negrete
ZUOFRI R Y], MG S EA S ERE R RIERA T & ES, EREIFARE, X
ARG R B U AR & A R & oA (e

L PR = T AT A [ s A A AR 0 A2 S AL i DA A 15 I 2 B 2
fabs, WEFCRM, ARSI R A PR Iy H ol = e A AH [ i S AR R . Jump 2507
IR RE [ 1 5 R b JE R B SR B R R, T SRR TR R 2 IR, 54
VAR DTN B 2 I L s PRI S DISER FU 45 AR S, 1AM A A AR UK A4 oL 37 L T 1 £
B, SARREEUR B XA REZ AT T E S 2 BRI RIS K, 2 A AR TR
T 75 L e ] ) 3 BB I T R P B v S A, R U R DL I R B SRR A
MR RAE kS, BEE I — FH AL, MPHLE TN AT, R BHLE 1 AH & )
HEREA, 2T FEARAE [ 55 B R

L PR 5 MR T R 2 i 5 IR AR . BRI J N A DR 0%, ARk, TV
L P S M T IR & e de i, T RE S R TN I B KL A MR X ANV AT IR I R 1 AT R AR fR A A1
TAEIR 8 T A S A A N I R T A R R
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3.3 TAPRR A AR HE 0T A i HE 05 24 2= B 9% 2 UL A R )

AARI L RR YT, MR LA A 32 0t 57 20 R A 3 2 JE B 22 5mi . Herp R
JRAWLE A 2R B 2 ok F LA (0 3 0 2 e T v BRI i 50X 5 e P i Fe g R —
B UM S R S5 R AT RES AR B A AR ST B A S AT R
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SEHRIE, WSIRTRRFRA B T A AR PR R IR e AR T 4R R R AL 2, R R AT e AT o
(Y i 7 2 3 S E DI A A, AT S SRR W 5 2T 44 (R R T A R 32 B R

4 4

AW A H PR AT 4R i TE A 2R ADG RIS RS EREAE KN T 1 58, T
YR B S p DR R AT A . TR VE VR AT 4N I I A A P

QAR AT, TR MR ELIN 15% 0 T 4 25t o 3% 7 397 382 24 11 7 A0 Atk
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Effects of Dietary Whole Cottonseed Ratio on Fattening Performance, Serum Biochemical
Parameters and Nutrient Apparent Digestibility of Holstein Bulls
WANG Yongsheng! CAO Yufeng' LI Qiufeng'* LiYan?> GAO Yanxia' LI Jianguo'
(1. College of Animal Science and Technology, Agricultural University of Hebei, Baoding 071001,

China; 2. College of Veterinary Medicine, Hebei Agricultural University, Baoding 071001, China)

Abstract: The purpose of this experiment was to study the effects of dietary whole cottonseed ratio
on fattening performance, serum biochemical parameters and nutrient apparent digestibility of
Holstein bulls. Forty-four healthy Holstein bulls with similar body weight were randomly divided
into 4 groups with 11 bulls in each group. Dietary whole cotton seed ratio was 0, 5%, 10% and
15% for groups 1, 11, III and IV, respectively. The levels of energy and crude protein were basically
identical in different groups. The pre-trial lasted for 7 d, and the trial lasted for 90 d. The results
showed as follows: 1) average daily gain of group IV was the highest, which was 9.80% higher
than that of group 1 (P<0.05); dry matter intake of group IV was the highest, and of which the
feed/gain was the lowest, but no significant differences were found among groups (P> 0.05). 2)
serum content of insulin-like growth factor 1 in groups III and IV were 4.79% and 6.76% higher
than that of group I (P<0.05), respectively. With the increment of whole cottonseed ratio, the
activities of alanine aminotransferase and aspartate aminotransferase, and the contents of free fatty
acid and growth hormone in serum were increased, but no significant differences were found
among groups (P>>0.05). 3) Apparent digestibility of neutral detergent fiber, acidic detergent fiber
and calcium tended to increase with the increase of whole cottonseed ratio (P>0.05). 4) Compared
with group 1, feed cost per kilogram of weight gain of groups Il , III and IV was reduced by
0.13, 0.17 and 0.26 RMB, respectively. In conclusion, under the conditions of the present
experiment, when dietary whole cottonseed ratio was 15%, fattening performance of Holstein bull

can be improved.

Key words: fattening performance; serum biochemical parameter; whole cottonseed; Holstein

bulls
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