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Abstract This study aimed to investigate the effects of diets with non-fiber carbohydrate (NFC) /neutral detergent fiber
(NDF) levels on the growth performance, slaughter performance and meat quality of male calves. Sixty 2 =3 month-old
healthy weaned male calves were randomly divided into four groups with fifteen calves in each group.and were fed with
four different NFC/NDF ratio diets: 1.35 (A group),1.23 (B group),0.94 (C group).0.80 (D group) ,respectively. The
experiments lasted for 105 d,with 15 d of adaptation period and 90 d of formal period. Feed intake of each calf was
recorded every day,body weight and body measurements were measured. A total of 6 calves were randomly selected

from each group and were slaughtered to determine slaughter performance, meat quality and organ fresh weight. The
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results showed that: 1) Average daily gain and body length growth rate of calves in A group were greater than those in

other groups (P<C0.05);2) The calves feeding A group diet body weight is 111.40 kg is significantly higher than group

C and group D (P<C0.05) ,but no difference was observed in the slaughter rate and pure meat percentage (P=>0.05) ;

3) Weight of liver and spleen were 3.25 and 0.70 kg in A group diet,which were significantly higher than those in rest

three groups (P<C0.05) . Meanwhile, the spleen index displayed decreasing tendency with the decreasing of the dietary

NFC/NDF level and there were no significant effects on the weight and index of other organs (P>>0.05) . In conclusion,

the growth performance of calves was improved when the ratio of NFC to NDF is 1. 35, which could meet the nutrient

requirement of male calves aged from 3 to 6 months old.

Keywords meat calves; non-fiber carbohydrate/neutral detergent fiber; growth properties; slaughter performance;

meat quality
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A1 B SR BRI S %

1 #RlE7RE
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Table 1 Composition and nutrient levels of basal diets (dry matter basis)

RN 2H 5] Group

Index A B C D
w(FA) /% 43. 62 48. 00 39.06 30.03
w(Ek [ /% 15.00 0. 00 0. 00 0. 00
w(EHD /% 2. 90 4.30 3.38 2.57
wCT R K T YD /% 15. 00 15. 00 15.00 15.00
w4 A #) /% 0. 20 0. 61 0.42 0.21
wB R &%) / % 1.78 0.59 0. 64 0. 69
w(HTRAD /%P 1. 00 1. 00 1. 00 1. 00
w(EH /% 0.50 0.50 0.50 0.50
w(EH) /% 20. 00 25.00 30. 00 35.00
wCCER) /% 0.00 5.00 10. 00 15. 00
it 100. 00 100. 00 100. 00 100. 00
BT

w(FY R /% DM
wCHIEH ) /% CP
wCHLAEi )/ % EE
wCHL K 4r)/ % Ash
w4 /% NDF
w( R TP LF4E) /% ADF
w(#5) /% Ca

wC E ) /% TP

fRiftse ME/(MJ/kg)

IR 27 HE PR oK AL & W)/ v PR R U 27 48 NFC/NDF

91. 80 90. 50 91. 24 91.58
16. 34 16. 42 16. 44 16. 38
3.71 3.54 4.09 3.82
7.57 7.93 7.11 7.44
34. 43 37.14 42.78 45. 33
15. 34 18.33 22.54 25. 44
1. 05 1. 08 1. 10 1. 14
0.45 0.45 0.41 0.47
11. 20 10. 87 10. 37 9.79
1. 35 1.23 0.94 0. 80

QR E 8T sk B2 4L VA 15 000 TU, VD 5 000 TU, VE 50 mg,Fe 90 mg,Cu 12. 5 mg,Mn 60 mg,
Zn 100 mg,Se 0.3 mg,1 1.0 mg.Co 0.5 mg., @& E I Mo EHE Ay 5 fE , Horb I be iR A SFs 7R B3

U E AR EEAE = AR — e — IR AE — F b RE.

Note: (D The premix provides the following per kg of the concentrate: VA 15 000 IU,VD 5 000 IU, VE 50 mg.

Fe 90 mg.Cu 12.5 mg,Mn 60 mg.Zn 100 mg.Se 0.3 mg.I 1.0 mg,Co 0.5 mg., @ Dietary nutritional

levels are measured. Methane energy (ME) is measured using SFs tracer method!”) , ME=GE— FE—

UE—CH,E.

1.4.3 BEXE

FEIRE 25 AT, AR B ML B 6 Sk 488 4R 14T B
S BER— KBS A5K 16 h DL L., BN FK
ARG IR A B M VB Rk
WKW 500 ¢ T HE&D T E A pH
1B KA & T (28 BTV T LR OK I IZE BRSO,

DWLA A W5 WUET 4 3 B89 75 15 1) U
AT 2.0 cm 1 B 8 1R RE ST A 2160 9 ) Al %
FeE LI L Z2EE T —1.5~7.0 CHIE
PP 25~30 min, K2 (H A KONICA
MINOLTA /2 &4 77, CR-400) fi4 55 3k T &5 T A

1T b o B R0 T O RE IR DG IO 3k T L g 105
U 25 4 20 21, W 5E 5 43 0030 s AR B S B (B
(L") O EE G ) FEEMEGB ),

2591 YIR 2,54 em JRZ) 150 g A A
FE R IR A Serp b i 72~75 C R Y
pH it B4 A RS, 3R AR 2 — & iR
FEJG I WLEF4E T m L 6 A~ DA B E AR 1,27 em A
FELHE YOI A IR 59 DI AL 56 |/ G-R 2+,
salter235) ¥y WLET 4 Jy 1o D W A AT . 10 sk 89 U0 J74H .

3D FIKN(WHC) W10 g £ WK S IE
W HSE PEUE AU N FE R 2 47 A 50 mL A9 B0
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B 7E 4.0 CHEEE 9 000 r/min F B0 (B E O
#L: 72 E Biofuge 2y &) 4 7=, D-37520) 10 min, B H
FE SRR UEAC, HRFREIE N W,
FZK =W, —W,)/W,)X100%

HpH [EHEFL pH i (Testo-206-pH2) M 5E .

S)ZEEPIL  YIHL 2.54 cm JEZ) 150 g ZEA 0
PFERREC R My, K I & R et 8 B 72~
75 C CRr ik A 1D A AR A BRI 2 — T

JGEWEILN M, ,
BRI =M, —M,)/M,) X100%
1.5 HESITHM

B BE ] SAS 8. 1 B fF i iy ANOVA i £
HEAT IR 107 28 03 A R 5 PR A 56 22 S B ]

% 2 NFC/NDF /K R A4 £ KA

Duncan [REHITLZ HILKEKK ., P<T0.05 hEHF
B3,0.05<<P<C0.10 WA B FEERMEHE.

2 HRE5SMH
2.1 BEHERKMERE

1S4
2

T NFC/NDF 7K - % B2 4 A K 1 fig 1 52 il
UL 2,004k H R OR F 41 ) 22 550K i 2 (P>>0. 05) ;
A4 ADG B Fm T HA 3 41 (P<<0.05){H B.C #l
D4 %RARFEP>0.05) ;% NFC/NDF /K
HIFEAR . F/G BTt m 25 2R B3 (P>>0. 05) ;&
RHEWKE A AN BAK DA ESE 21.73%
M21.76%(P<<0.05), 5 CHEREANEE (P>
0. 05) , HAh A& RUF8 bR 34 T 18 3 2% 55 (P=>0. 05).,

IR (n=15)

Table 2 Influence of diets with NFC/NDF levels on the growth performance of male calves (n=15)
o b 20 5] Group
Index A B C D

¥ 5 /kg Initial body weight 95.044-21. 86 93.82417.73 94. 29420. 02 93. 23420. 09
# # /kg Final body weight 190.88+£27.41  177.77424.32  173.79 £29.95 171.27430.48
SEHH 4 E /kg ADG 1.144+0.18 a 1.000.13 b 0.9540.16 b 0.9340.17 b
T4 i R fr it /kg DMI 4.1040. 62 3.8140. 74 3.8040. 85 3.8540. 84
r kAL S F/G 3.66+0.71 3.824+0.55 4.0220. 60 4.1540.52
k& Wither height

#1/cm Initial 89.854-7. 37 88.154-3.58 88,4244, 74 88.3146.01

7 /cm Final 104.194+6. 91 103.5+4. 65 103. 0444, 4 101. 3545, 27

WK &/ % Growth rate 16.11+2. 34 17.4142. 42 16. 6644, 03 14.9043. 06
A& &K Body length

%] /cm Initial 91.00438. 27 92,4644, 96 93.4246.22 92.4646.16

#/cm Final 114.3147.06 116.3845.75 112.9646. 4 111.1246.72

WK &/ % Growth rate 26.0547.42a  26.0446.22a  21.09£5.23 ab  20.3946.99 b
6l Heart girth

#/cm Initial 106. 6949. 30 105.46+8.18 104. 0847, 20 104. 0847, 40

# /cm Final 131.694+6.85 128.9247.59 127.33+7.74 126.6949.12

R &/ % Growth rate 23.84+6.02 22.45+4,27 22.48+4.62 21.78+4. 28
J# B Thigh

#J/cm Initial 64.54+7.50 63.1542.85 62.9245. 50 63.0843.01

# /cm Final 82.3146.52 81. 6945, 82 80. 6246, 56 80. 6246. 56

K&/ % Growth rate 28.44+11. 80 29.29+5.68 27.96+8.05 27.74+7.47

TE < R A7 0 5 B BB JH AR AH R 57 B R 28 5 AR 35 (P>>0. 05) L AR /NG B RR 28 53 B 35 (P<C0. 05) . TRl

Note:In the same row,values with no letter or the same letters mean no significant differences (P>>0. 05) , while with

different small letters mean significant differences (P<Z0. 05). The same below.
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2.2 EHEEMHEE

T NFC/NDF 7K - % B2 4= J& 52 1 fig 1Y 52 i
WHRIAHAEKERZES T B.CHM D AP
0.05), A= A 4 3¥E & T C A DHP<0.05),

HREP<0.05 . 5BHAMDHEF AR E (P>
0.05), 3k + Hz iy ot e 21 1] 22 AN 2% (P=>0.05) ;A
AR B.C A D 41405 @t 6. 3% .6. 8% 1
TAY% JBSERMEH 1.2% 4. 0% F1 5. 2% A4

5B 2R RNEE(P>0.05);BE A4E C4x% [ FAEE(P>0.05),

& 3 NFC/NDF 7k EE R N B E R (n=6)

Table 3 Influence of diets with NFC/NDF levels on the slaughter performance of male calves (n=6)

AT 215 Group

Index A B C D
23k & /kg Empty body weight 190.08+17.34 a 168.27+10.04 b  168.27+14.68 b  157.13413.43 b
il {4 5 /kg Carcass weight 111.414+12.11 a 99.1647.00 ab 96.184+11.81 b 90.34%12.41 b
%/ /kg Hoof weight 7.89+0.71 a 7.26+0.55 ab 6.80+0.44 b 7.08+0.96 ab
3+ f 7 /kg Head+Fur weight 25.19 +1.68 22.8242.48 23.8642. 20 22,0242, 14
#A# /% Pure meat percentage 37.60 +5.24 35.2342.79 35.06+3. 64 34, 81+4.19
J& 5%/ % Dressing percentage 54.28 +4.68 53.6241. 46 52.1142. 21 51.4543.83

2.3 BEAREHERSFEEY

T NFC/NDF 7K - X 42 48 &5 F fif 8 M &8 B
6 B0 5 i UL 4 B JFF U RN NG S A A 41 B E
T B.C D AHANP<C0. 05) , He 28 1 it = 40 ] 2%

SRR E H A EY ST HAL 3 4 (P>0.05) ;4%
HESESHREMNILELSANES AR F (P>
0.05), L M EHE AT A s T34 3 4y
P(P=0.076), 4> 3% 15. 79% .21. 05 % F1 28. 95% ,

%& 4 NFC/NDF K FRBRM A EFRERENZII (n=06)

Table 4 Influence of diets with NFC/NDF levels on organ’s weight of male calves (n=16)

8 br #15 Group

Index A B C D
D AEHE /kg Heart weight 0.9940. 07 0.7740. 36 0.8140.08 0.8140.10
JIFE 2 /kg Liver weight 3.254+0.19 a 2.771+0.21 b 2.79+t0.40 b 2.54+0.41Db
i 5 /kg Spleen weight 0.71£0.18 a 0.5440.13 b 0.4640.09b 0.6340.43 b
% /kg Kidney weight 0.6240. 10 0.56+0.07 0.54=40. 06 0.54+0.06
IR # /kg Pancreas weight 0.1840.05 0.15%+0.05 0.1640.03 0.12+0.03
D /25 {A T /% Heart weight/Empty body weight  0.52-+0.03 0.45+0.21 0.48=+0. 04 0.51+0.04
JFIE T /23 K H Liver weight/Empty body weight 1.7240.13 1.6540.11 1.6640.19 1.6220. 28
L /23 A B Spleen weight/Empty body weight 0.3740.09 0.3240.07 0.2740.04 0.41+0. 31
B EE /25 & HE Kidney weight/Body weight 0.33£0.05 0.33£0.04 0.3240.01 0.3540.03
R & /23 {A # Pancreas weight/Body weight 0.1040.02 0.09+0.03 0.0940.02 0.08+0.02

2.4 BE4ARR
TR NFC/NDF 7K F X 45 28 A il J5¢ B9 52 i L

25 A TR ) 48 T FE bR AE 45 18] 2 SRR i 3 (P>
0.05), HEAREIR M NFC/NDF 7K - 1) B 1 BT
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& 5 NFC/NDF 7k F RIS A RRAZE(n=6)

Table 5 Influence of diets with NFC/NDF levels on the meat quality of male calves (n=26)

EERn 21 5] Group
Index A B C D
pH { pH Value 6.35740. 34 6.5040.47 6.4370. 39 6.300. 22
2 L° Luminance 43.85+3.22 43.65+3. 40 42.1744.05 43.14+2.10
ST o Redness 22,646, 62 20.1143. 56 20.1844.78 20,2243, 47
# B b Yellowness 5.9643. 71 5.9244. 29 5.163.99 5.364.09
%K 11/ % Water holding capacity 25.84+5.16 23.25+8. 24 24.92+7.12 24.40+7.89
374]] 71 /kg Shear force 7.49+1.80 7.71+2.26 7.70+1.77 6.84+1.23
AW/ Y% Cooking loss 33.3243.95 33.5546. 84 33.26+3. 31 35.284+3. 32
3 W B ARG MAEYX AR ELEL. RETATH

3.1 NFC/NDF k3t 44 £ K ERER R M
ADG ZPFMALAA K& F 1 E 24855 A~k
I a] ADG 2 5 # NFC/NDF 7K - 14 5% i i 3%
T NFC/NDF 2y 1. 35 T Y B2 4 . 19 51 2 45
P,k B 1. 14 kg/d, 1Mi 4@ B NFC/NDF 3k 1. 23,
0. 94 F10. 80 ZH KR Hy 4 4, W 1 A I, 7 1. 00~
0.93 kg/d Z [H], 5 5 B R S % A 4 19 0F 58 45
— 3, NFC Sl b FUE 0 5 2 & ) T 4 0, &
NFC # i B R 5 T AL . T 9 B iR bt 2 0 5
RV B FIVE B 7208 B h R A TR Z M
2. WERX W 43 Y B /A LU § B AR
W AEH AR 3EIE B L E L IR B T9 BR 9k S 24 sl W 9 7 B
W L S 1E A I 5 8 Ao Yl =R /g U TR A A o
W /N 105 R A PR 42 8 1 JUL PR AR 07 0% A= 8 A2 1 1 L
AR EF" ., R, NFC 2 52w i ke,
& FPE AR X BT B R B DR AR SR B R
BE A L B NFC/NDF KF M 1. 23 B &
0. 80 B4R B R LB W T, AT BB R T Bl I AR
FRIKF- B BEAR  BE 4R 5 R B 0 2 MOk W 2 B B
FwE, BREEE RN, AR NFC/NDF /K ¥-%f
3~6 H % Wr g 2 A 1 A= K PR RE TG i 3 52 e, H BE
NEC/NDF 7K - () [ 1% 2 4= 28 & 3 B2 7 A 012
NFC/NDF 2y 1. 46 9 2H & Wi 45 b5 #R L T 0. 67 1Y
A, XA BE T NFC & 5 (1% 1) R T e I A2 1 B B
B AR KW B, — S F oY R O R o s
NFC K2 2 BUE H pH FEAR M & i b 3  HA
IS A AL 3~6 H %, 5 RUAE 44 L S g iE &

NFC 7K ) e AR (L4824 X6 BT 65 A0 T AR O oK 58 4
R WA HE AN I HEAT T I AR WO, T DAR IR
HREERE IR o 3Kt B0 TIE T Sl S 44 o0 W 7 T ARORS AL
bl 3 N 3 L b 55 8 AF 3h W 1 22 5

PR X HLR A K R B IR G R e, A3 50 v
NFC/NDF 4 1. 35 f 4 #5545 F) 4 4 5 8% 19 4=
KEH ., BEZW TR KR, MW NFC K
ST 6 £ 5 R L VR R 0 R AR 8 5 AN 22 i T i
I 6 92 200 L T 400 B ST 1 10 e 0 i ) B L
A B8 ELHE A T 3 I 40 A R A, AT 6T 3 0l T 20
FRUTE B 0 PR = 2 S i B 2 R R R 22
5o ARWEIE K BLEE A R FE R B KR Ry 27, 7406 ~
29.29% + e T A1 By B AR e A ASH 0 e T ) 34 4G 8
Ul BIZ A B B R AR AR KR B R AU DU
3.2 NFC/NDF 7k a3t 4 B =1 =i

Y AR RE A AT L R R SR
KAV 3 R Y 52 e, B 2% G B ) 77 4 SR AL A AR
K& & H = W R REE A 52 mt L AR BIF 5T b e R
NFC/NDF 7K - %f 42 £ 52 1 3 5 I 14 A 35 50
M), {FLXT ¥ PR 2R 8 52 R TG 5% ), B0 1 1. 35 4 i
. Haddad 26117 % 36 7 A0 0000 BF 55 45 51 . Ak
iH4& NFC/NDF 2y 1. 35 25 () 4 468 5 40 18 = - 2
HE TR AR IE LIS 0T L P R A A LA
PRI AR A B 07 {306 48 w8, A R A5 2 v T R 7
(] BF s A b 2% 2 e A 4% 1 T i 4 Rl AP AR 22 5
J& SR AZ B TS TG O IE A T T R A B R
M, ERKREXE 4 ] W W G 2 T R R
FHLEESA 80 & 20 41 A 572 Hir 1% & AR F AR Lk 60 = 40
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HBERE 17.0%.20. 1%, BREREEHT 2.7%.,
LA g 4 SR — 3, U0 I E 0 RS R AT L 4
LR 7= R P BE
3.3 NFC/NDF K @R AL FEHRARLEXRS
sEA

i H U R BOR PR E K& B W2 4R R
i E T i R m L T RE L B E R AR me JL 3R K
P00 FAK NFC/NDF o4 1. 35 41 48 4 I i o
i o IS AR 9 LI D 6E o F2 (0 48 B FEAR N
WA BRSO A 3h 10 5 55 22 HAR IR
Prhsg m e i R NFC/NDF 7K SF- #0537 43 fit
Oh R IR ) ARG Bh T RE Sy b £ T o
. BRNE RS KM E ST HAERKEE SHEN
AR R B A RN IR NE R B e T LR 1 o g% T
fE . MR T A K 4R B4 B 22 B4 i NFC/NDF K
SRS, SR B 1. 35 2 ERDRR I A8 2 I IO A I
TR B H E R, 5K W E 48 Flo#s 4l a) G 1 35 2=
S AR B SR KO BT RRAR Y R 3, T e 2 TR
15 7 KO R A — S AR L B T R 1 S T
RE B0 T MU A HTE AE  DTTEE MLAAR A K
BB I, 3 5 45 4 A K M BB R bR 0 BN AH X R
25 b AR SR B 3R KO T T DL AR e LR e g
1 AR T LR
3.4 NFC/NDF 7k AR 3 424 A & R & 0

&2 T WLPOBE B 2 2 LA pH R AR 25 4k
F1R) T L TR 25 R I AR A LR o A BG n, DATT ek
AL pH™ ) A Hr 4R I NFC/NDF 7K - %
WEREAR (M 1. 35 B2 0. 80) i 4 Fhial AR, JB 572 5 4
AL pH (ETE 6. 30~6. 50 Z ], ¥ 7F 1F & i [l
N HLEH 8] 25 5 AN 2 3 45 4 Al PR B B T RLIA
Ry A LA & B R 32 B4 B NFC 7K S 1 52 1, Al
TR TS5 S 2% pH #4700 52 I R AL LA
HEAT 3T 22 100 T ik 7 R 3k R, BT DAL pH 4 |) 25 5
R, IR R O 4 A 7 A B e T AR
5 rp Rt 4R A NFC/NDF 7K 3 A B I UL A B9 22 B
41 NFC/NDF 24 0. 94 1A%, 8 1. 23 A,
1. 35 AT F8 bR 24 fe e {0 5 Hofth 3 4 [R) G 25 575 i
W4 # NFC/NDF 7K F i & % LA B9 68 35 7 A=
AT

BORE 2 Pl WILER 4 28 A B SR AL 2L e LK
T A DL Ak a5 A T e g L RO T
A LEE 4 B AR S UL PR BB . ROK R BT )
J1FNZE B AR S N TR ORE 1 DN 48 b AR 3 58 v 4]

M NFC/NDF 7K -3 H 2 T 25 1 82 i {5 42 B
Bt K o NFC/NDF K F B B (il 1. 35 =
0. 80 17 T e f9  # » 55 B AR SC A5 X & S 4% 1)
FAER B BRSPS R B m R kAL
1 P Ah 5 T ORI S AR ST A5 RN — L
A RE A P DA a8 3l i A B A [ A AR K B B A AN ()
ARIE N T AR 2SS . PG A5 R R B 225
S3 A7 AT LA R A A NFC/NDF 7K A i 52 3 6

4518 .
18R

TEAWF 5T %10 T, k& NFC/NDF 2 1. 35 /i
W LE 318 T B i ADG A He iy iR B 18 K
L HC IR S5 R I S SO P B e T R B R
kW N EE @ (NS R e N KR
NFC/NDF /K- 5% i, 5 0t . NFC/NDF 24 1. 35
TR ASE AT AR i 3~6 e A ik K MERE A
I F HLAA R B , [ B X6 4% 2 PR & 0 A TG 52 ), B
IR BB A .
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