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1R TZRPR RORPR A T 0 A AR 2 TR
oy AT DU AE B2 sh Pk i HL AT LAy
A B R 7 Y 2 AR W B Y Y
(ELI 2% R R0 2R R PP 5 A B e R R G R
T AR W BRI R S T, G R R R R
TR AR R MR R 0 £ HUE SR T, [H
2R R B W RE, & —E R LE Y
3 ) R R R NS 227 A A AR B
RATTHUY BT TR AR Gl AR AT
RS ARDEF ) 5 7 B0 52 R 3l ) A 0 1 R A AF
FEZ HJE, R T HAH AR AT 5T 202 5 TR 5
s A N O U5 B A L EAT )T LA R N AR
R A AR AR A AR B D R, A R
FEUS TR ALK T 2R AR R RF R X U8 4% i
A AR RE T A A AN I AR AL TR bR B R
AR H R R B 2R 7 L A IR BER A AR

1 #MR5FZE
1.1 RIEEE SHh s

AR T 2016 4 10 H £ 2017 451 HfE R
Pk K2FVE B SR 5 By e 2% S B oE
HEAT
1.2 iR s

A5 R R =g i, % 48 kE
FRE(HIEKaxmHE 4 Q) (46+3) HIR Wi A
e R R (79.5+0.79) kg, LA 4 40,
412 3%, A B.C.D il ia M GOk B+
FRARAT R ORI AR AN | ORI SRRI A 4 Fh 4
TRA AR, Hd A 400%H 841, B .C D 4l id Jd 4%+
TR LT sy Bk M R A RS A 4
WEAERLSEAN, W8 104 d, Hh Bk d, 1
IR 90 d, FEARKLE IR K2 IR 2R RAESE A8
W, RS RA B SRR,

1 RRARBRRERAT(FORER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
WiH ZH 5 Groups
Items A B C D
JEB| Ingredients
B Alfafa 20.00 20.00 20.00 20.00
E K Corn 48.76 49.15 48.85 47.35
T AY K Horl %54 DDGS 2.25 10.00 15.00 16.00
#k ¢ Wheat bran 15.00 3.70
M Soybean meal 11.04 9.20 8.20 6.70
% Molasses 2.00
ZEHFHI Tea seed meal 5.00
MZE M Oil tea seed meal 5.00
FEAEM ¥ Palm kernel meal 5.00
£1¥; Limestone 0.85 0.85 0.85 0.85
R £ 45 CaHPO, 0.60 0.60 0.60 0.60
B #h NaCl 0.50 0.50 0.50 0.50
TRkl Premix" 1.00 1.00 1.00 1.00
A711 Total 100.00 100.00 100.00 100.00
3% /KF Nutrient levels®
¥ DM 94.78 94.80 95.23 95.83
HEHE CP 16.61 16.87 16.12 16.84
HAENS EE 3.45 3.79 3.90 4.05
MK Ash 6.03 6.24 6.50 6.15
TP YRR T 4 NDF 56.58 58.21 54.76 54.17
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2R 1
WiH 215 Groups
Items A B C D
TRVE LRI 47 4E ADF 14.27 16.31 14.19 14.96
£E Ca 1.05 1.21 1.15 1.02
B TP 0.49 0.43 0.44 0.42
i ME/(MJ/kg) 2.59 2.55 2.56 2.51

D1 R Ry B T Tr AR R 4Rt The premix provided the following per kg of diets: VA 3 000 TU, VD 1 000 IU, VE 10 mg, Fe
18 mg,Cu 2.5 mg,Mn 12 mg,Zn 20 mg,Se 0.06 mg,I 0.2 mg,Co 0.1 mg,

D ARIBAE A TS ARIHAE = SBE - SR AE- IR BB - H behiE, o e RE = 8% MAETT AR E FRK T N SLIAE . ME was a
calculated value, and ME=GE-FE-UE-CH,E ( CH,E in the equation was 8% of GE)'™; while the other nutrient levels were

measured values.

1.3 AFEE

AR B4 )5 W R 25 1B AR T, IS H- b Ak 47
UK AR BE P TR 1 (4.5 mx 1.5 m) P AR 4]
IR, BB AR R K B, B H
08:00.16:00 F 1AM 1 ¥, B KK, 4 8 7 HE
HAEAREAEEE 1 IR, HEIRER 3.5% T it
ST,
14 HmBESNE
141 AR vERgE

RER R TR Bk AR R R R T
FR & i ( DMI) 5 i 58 I 4R )5 43 9 7€ 60,90, 120
F1150 H i = 1R i SR FR i gk A (R 5 3R 1T R
V- H I E (ADG)

D o] AR RN FBERE i v 4 5 (DM) LR
i (CP) KRG (EE) MK 4> (Ash) 45(Ca) W
(P) i, B MRSk 9 (1 Jr kb 17,
1.4.2 2% JRFEGBRE S 534

TEBEAE 90 1150 H I 5% 4 U 36 R T
AR 4T 2 O AR5, A U 56 1A
6 d, ik 2 d, IEikW] 4 d, FAHEE 6 k405
RkBE R RRE R SHEZEEMBHER &, B
BRI 4= 2 FE SR 215 B 100 g, i 10% fY
B2 50 mL [ %0 ; 8 B R WO 09 2R RAE IR AT s
B 100 mL, i 10% M8 AR 10 mL E %, T A R
—-20 CERURAFFI

FEME . CP & & FH UL I & A A 5 , NDF #
ADF %4 ) ANKOM 200 Fiber Analyzer Il 2 , &
fit (GE) % Fl PARR-6400 4> [ 3l 4 3t 1 L ]
&, TR 2 AR 5 B DM, Ash & i A A HLY
(OM) il

PRFE . PR B IR A A %, JR fig ok H
PARR-6400 4= H 8l S 5L it G0 5

LN AR AR A

BAETH LR (%)= 100xTHILRE/ B
BAEARIER (%) = 1004 hE/ ERE ;

THAL BRI R (%) = 100x{R I RE/TH AL RE
1.4.3  MUEFES I RES 2 br

TR TF G I, M B 30 d 4R 4 20 DA &
P23 217 35 1A T Ok JE ) R B 6 Sk 2R SR JCR 1L
FTlomL WESTELE(ATHER) b,
4 000 r/min & > 30 min, Y& FZEME T 2 4
1.5 mLAYES O T K I 3 ¥4 98 7E — 20 C vk AR
BRI

I35 A A AR R T AR IR 7 & (b 5t 4 i A
B A= VIR R A R |) ) M o SR Bk (B
42 ZY KHB-1280 4= [ gl A A A%) X il H i 4 45
Wi (GLU) \F1#E 1 (ALB) Bk 1 (GLB) M4
(TP) JRZEZ (UN) FIH Il =K ( TG) ¥ & 47
5E 3 B9 (ST-360 4= H shbrA30) M 52 A K %
Z(GH) ExH (LEP) B REMHELE KK 7 -1
(IGF-1) f1 B—F2 T R (B-HB) ¥ & ,
1.5 BESEITHH

RIS HE R H SAS 9.2 4t itAb Bl 4K {4 MIXED
F GLM 2 7 4b B 55, 25 2R 22 5 W 2 W A LSD
7% F1 Duncan [QiE#E 1T 2 8 AL, P<0.05 2
B E,0.05<P<0.10 NA B EZEFREH,

=1
B3
=
=4

2 HERESW
2.1 KR
2 Al s e (61 ~150 Hify)B 4
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ADG fI DMI & & T C.D 41 (P<0.05),5 A 4
25 A3 (P>0.05) ;D 4R E L W3 T HA
32 (P<0.05), B 4 ADG(61~90 H i 91~120
Hi## 121 ~150 H#) fil DMI(61~90 H#% 91~
120 HI¥) 2F & T C.D 4 (P<0.05), 5 A 42
SN E (P>0.05) ;B 41 DMI(121~150 H#%) &
Ewm T HAM34H (P<0.05) ;DA K FE L (61~90

Hi 91~120 it 121~150 Hi¥) B F =T A B
4 (P<0.05),5 CHERFALE(P>0.05),

R4 W4 ADG . DMI FUEHE [ 57 H #
S 5P 3 (P<0.05) ; ADG A2 20 W 5 H #8528 5 AE
FHEI R0 ( P>0.05) , DMI FUEHE 324190 5 H $
ZHAE R 8 2 (P<0.05)

xR2

SRR AR (H ZRF R ISR AR G AR X BT OB A A K

sEA

Table 2 Effects of diets containing palm kernel meal, oil tea seed meal and tea seed meal on

growth performance of weaned calves

215 Groups

[E FERN P {H P-value of fixed effects

i

o mwe G
A B C D Groups Days of age days of age

44 H T ADG/ (kg/d)

61~150 H#% 61~150 days of age 1.05*  1.21*  0.71° 0.70° 0.097 <0.0001 0.018 4 0.584 0

61~90 Hi% 61~90 days of age 1.05°  1.18*  0.45" 0.61"  0.064 <0.000 1

91~120 H#% 91~120 days of age 1.24®  1.49*  0.86™ 0.79° 0.081 0.002 4

121~150 H#% 121~150 days of age ~ 0.92*°  0.97*  0.83°  0.69° 0.023  <0.000 1

T B R & i DML/ (kg/d)

61~150 H## 61~150 days of age 4.46"  4.78°  3.56" 3.40° 0.213 <0.000 1 <0.000 1 <0.000 1

61~90 Hi% 61~90 days of age 3.78"  4.00°  3.20°  2.49° 0.150  0.000 3

91~120 H#% 91~120 days of age 4.21  4.36°  3.32°  3.02° 0.134 <0.0001

121~150 H#% 121 ~150 days of age  5.38"  5.98" 4.87° 3.96" 0.153  <0.000 1

BLE I F/G

61~150 H#% 61~150 days of age 3.40°  2.89°  5.41° 593" 0.239 <0.0001 <0.000 1 0.013 4

61~90 d Hi#% 61~90 days of age 3.46°  3.15°  6.18°  7.27°  0.384  <0.000 1

91~120 d H# 91~120 days of age 3.16°  2.30°  4.12°  4.55*  0.183  <0.000 1

121~150 d H#% 121~150 days of age 3.59°  3.21° 5.92* 597° 0.270 <0.000 1

R RS R AR AN FING TR R OR 22 57 3% (P<0.05) , 3R,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05). The same as below.

22 EFVIRHERRELER

A% 3 T, B4 90 H AT, 45 41458 32 W il
(RN TH AL R 4 T 1 35 22 5 (P>0.05) , 150 H &%
if,A B .CAREREERT D4 (P<0.05);A,
B AR EERT D4 (P<0.05), 5 CHL
WEEF(P>0.05) ; A 4T 9 B 0 1k %
FHT C.DH(P<0.05),5 BAHLEEXER(P>
0.05) ; A 2R PEVR IR AT L L R B T
B.C.D 4 (P<0.05) ; A HIRVEVE KT 4 W T
B.D4(P<0.05), 5 CHILREHXESF(P>0.05),
CHBFET D4 (P<0.05), 90 Fl 150 H i, &
AR T R & /A A 3 A LA 3 T
R TC W % 2% 57 (P>0.05) .

REEF AR

FH 3R 4 ATH,90 H WS I 25 2H 4% T BE 52 45 Fr )
TR EEF(P>0.05), 150 HiH, A B.CHK
& A GE 739t D 4H 36.14% .35.54% .25.30% ,
ZH W E(P<0.05) ;A Fl C HARYZERES B D
2H 27.08% F129.17% , 25573 .3 (P<0.05) ,'5 B 41
JoBFE 25 (P>0.05) ;A B C 41 H e e 3l =
' D 4H 38.46% .20.08% .38.46% , 2% 5 . F ( P<
0.05) ;A B, C 41/ B REAR I R 20 Bl & i D 4l
9.25% .12.89% .7.20% , 22 5+ . % (P<0.05) ; A |
B.C M b re A 340 & i D 41 5.44% |
8.18% .6.57% , 2% 5 3 (P<0.05) ; % 41 6] 1 bR Bk
FUERETH LR L 25 (P>0.05) ,

2.3
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Table 3 Effects of diets containing palm kernel meal, oil tea seed meal and tea seed meal on
nutrient intake and apparent digestibility of weaned calves
i H 2H %] Groups P
SEM
Items A B C D P-value
A W™ /kg
90 H % 90 days of age 36.24 36.87 34.35 34.38 0.492 0.230 8
150 Hi#% 150 days of age 49.64 51.91 48.16 48.70 0.746 0.394 3
K& Intake/ (kg/d)
90 H#% 90 days of age 2.81 3.43 2.62 2.62 0.147 0.212 7
150 Hi% 150 days of age 4.37* 4.39° 4.11° 3.36" 0.112 0.000 3
K/ CHHA T Intake/W"™
90 H#% 90 days of age 0.08 0.10 0.08 0.08 0.003 0.759 3
150 H % 150 days of age 0.10 0.10 0.09 0.10 0.364 0.894 3
Z&HEH & Fecal output/ (kg/d)
90 H % 90 days of age 1.05 1.08 0.99 1.02 0.047 0.944 4
150 H#& 150 days of age 1.59° 1.53° 1.44% 1.18° 0.055 0.031 4
T =W IH AL DM apparent digestibility/ %
90 H % 90 days of age 58.26 60.90 56.53 55.79 1.526 0.395 5
150 H## 150 days of age 67.90° 65.32"°  59.26° 58.60" 1.403 0.034 2
HHLYFMIELZE OM apparent digestibility/ %
90 H#% 90 days of age 63.33 64.79 60.42 59.92 1.435 0.402 8
150 H#% 150 days of age 71.64 67.65 63.49 62.69 1.347 0.057 6
FRPE PR A AT 4 R LTE AL R NDF apparent digestibility/ %
90 H#% 90 days of age 73.50 65.38 65.87 66.75 1.421 0.121 7
150 Hi% 150 days of age 74.11° 69.42" 67.18° 65.35" 0.987 0.004 0
TR LB 21 4 £ T L # ADF apparent digestibility/ %
90 H % 90 days of age 45.96 30.90 45.13 37.48 2.633 0.118 4
150 H % 150 days of age 49.50° 40.24" 46.43" 35.99° 1.684 0.010 1
x4 SEMACHBEFARFAFAARI DTS EENRAENR M
Table 4 Effects of diets containing palm kernel meal, oil tea seed meal and tea seed meal on
energy utilization rate of weaned calves
Y= 2 5| Groups P
SEM

Items A B C D P-value
A MEE GE/[ M/ (kg W'™ - d) ]
90 H % 90 days of age 1.15 1.30 1.16 1.18 0.065 0.892 9
150 H## 150 days of age 2.26° 2.25° 2.08° 1.66" 0.068 0.000 9
Z:fE FE/[MI/ (kg W™ - d) ]
90 H #% 90 days of age 0.32 0.29 0.30 0.32 0.015 0.850 6
150 Hi#% 150 days of age 0.61° 0.54% 0.62" 0.48° 0.019 0.038 0
JREE UE/[ MJ/ (kg W*™ - d) ]
90 H #% 90 days of age 0.10 0.10 0.09 0.09 0.005 0.925 0
150 H % 150 days of age 0.15 0.12 0.13 0.14 0.005 0.265 1
FkifiE CH,E/[MJ/ (kg W™ « d) ]
90 H % 90 days of age 0.09 0.10 0.09 0.09 0.006 0.942 7
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WiH 215 Groups P
SEM

Items A B C D P-value
150 H#% 150 days of age 0.18* 0.16" 0.18* 0.13° 0.005 0.000 8
MBEW LR GE digestibility/ %
90 H#% 90 days of age 72.43 77.64 74.31 71.19 0.017 0.693 2
150 Hi#% 150 days of age 72.32 73.28 72.27 70.25 0.006 0.420 6
MAEfCE % GE metabolic rate/ %
90 H#% 90 days of age 55.18 61.29 58.43 55.76 0.019 0.713 6
150 H b 150 days of age 58.13°  60.07° 57.04° 53.21° 0.007 0.008 7
HALREICI % DE metabolic rate/ %
90 H ¥ 90 days of age 77.37 79.28 78.41 76.03 0.009 0.719 3
150 Hi#% 150 days of age 79.20"  81.35°  80.14°  75.20° 0.005 0.000 1
2.4 @R #(P>0.05) ;B AMAVIHREE S T D 4 (P<

H 2% 5 AlH,90 Hsm & 44 & RHHE  0.05), 5 A CHZER AR E(P>0.05) ;A B4
FREHE 2SS (P>0.05), 150 HiRE, A B4  HIAEE ST CHI D4 (P<0.05),CHEES
EARBERT CHDA(P<0.05),CHARER T D4(P<0.05) ;B 4K ARMWI KR ERT
FTDY(P<0.05);A . CHMBEREES T DA  C.DY(P<0.05),5AHTLEEER(P>0.05);
(P<0.05),5 BB EZES(P>0.05);B AR HA IR R ZE R AT (P>0.05)
NHBEST C.DH(P<0.05), 5 AHERANE

F 5 SEMCHGRIFF RSO AT R AR B A | A R
Table 5 Effects of diets containing palm kernel meal, oil tea seed meal and tea seed meal on

nitrogen metabolism of weaned calves

WiH 2H 3] Groups P
SEM

Items A B C D P-value

£ AA N intake/[ g/ (kg W™ - d) ]

90 H## 90 days of age 0.91 1.13 0.89 0.89 0.063 0.506 9

150 Hi#% 150 days of age 1.44° 1.45° 1.28" 1.00¢ 0.044 <0.000 1

#$ % Fecal N/[ g/ (kg W*™ « d) ]

90 H## 90 days of age 0.21 0.19 0.19 0.21 0.010 0.844 7

150 Hi# 150 days of age 0.40* 0.35% 0.38" 0.30° 0.013 0.047 8

JRA. Urine N/[ g/ (kg W™ - d) ]

90 H## 90 days of age 0.26 0.24 0.23 0.20 0.017 0.707 8

150 H## 150 days of age 0.49 0.38 0.41 0.39 0.024 0.436 2

YU Retained N/[ g/ (kg W*™ « d) ]

90 H## 90 days of age 0.44 0.71 0.46 0.48 0.058 0.331 7

150 H % 150 days of age 0.55® 0.72* 0.49" 0.31° 0.043 0.003 0

APUFLHR N deposition rate/%

90 H## 90 days of age 48.96 62.15 52.73 51.27 0.032 0.481 4

150 Hi% 150 days of age 38.37% 50.29° 38.07" 33.05" 0.024 0.041 1

LA Digestible N/[ g/ (kg W*™ - d) |

90 H## 90 days of age 0.70 0.95 0.69 0.68 0.062 0.411 3

150 Hi% 150 days of age 1.04* 1.10° 0.90° 0.70° 0.038 <0.000 1

A FMIHILZ N apparent digestibility/ %

90 H#% 90 days of age 77.14 83.01 78.27 74.31 0.018 0.433 2

150 Hi% 150 days of age 72.24" 76.06" 70.39" 70.62° 0.009 0.048 5
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H & 6 7] A1, £ 41 1% ' ALB . GLB , B-HB ,
GH LEP F1 IGF- | ¥ L % 2 5% (P>0.05) , B
M GLU WEE B & T A fl C 4l (P<
0.05), 5 DHERAEE(P>0.05); A 4 1Mk
TG W B Z KT D 44 (P<0.05) , 5 Hih& 41
BEER(P>0.05);CHIME UNWE R EHT
A .B.D 4(P<0.05),

90 F1 150 H &I, B L1l 7% GLU ¥ J¥ B & &
FAMCH(P<0.05), 5DHEF AR E(P>
0.05), 90 H#AM B Fl C 40175 TP Wk ¥ 5
F A (P<0.05), 5DHALEEZER(P>0.05),
90 HIAH, A 417 UN W E B MK T B.C.D 4

(P<0.05),B.C iDL FHER(P>
0.05) , 120 Hi¥&wE, C 4l TG WRJE B &K T D
4 (P<0.05) , SHMAHE R A EFE(P>0.05),
150 H#E M, A 417 GLB W JE B E & T C 4
(P<0.05),5 B M DAHEFARE(P>0.05),

B4 L% GLU Ml UN e I 2552 3] H & 15
(P <0.05), {0 J& H & X1l & TG, TP, ALB,
GLB .B-HB ,GH ,LEP FI IGF- I ¥ & JC i 2 5 Wi
(P>0.05) .

B4 1L %% o GLU TP, GLB Hl UN ¥k fF I 3
ZAUN S H S8 BRI AYES 1 (P<0.05) |, i 1M
TG .ALB . B-HB . GH . LEP il IGH- | ¥4 5% 21 %
5 H 232 5 AEH K B0 (P>0.05)

R 6 BIRFNAA G ZTHF A SR AR AR X BT R4 A M TE A L AR AR S

Table 6 Effects of diets containing palm kernel meal, oil tea seed meal and tea seed meal on

serum biochemical indexes of weaned calves

[E SERL N P {H P-value of fixed effects

2 %] Groups

i H SEM i H i 213 x H i

Items = X Groupsx
A B C D Groups Days of age days of age

% FE GLU/ (mmol/L)

¥ Mean 3.44°  4.68"  3.71°  4.34™ 0.403  0.0234  <0.000 1 0.028 8

90 H % 90 days of age 2.39° 397 267" 3.73*  0.181  0.000 3

120 H## 120 days of age 3.92 4.63 3.03  4.51 0.297  0.213 7

150 H## 150 days of age 4.04* 545"  5.53*  4.80" 0.219 0.043 8

Hith =Mk TG/ (mmol/L)

SFH4{H Mean 0.10°  0.15® 0.14® 0.17* 0.230  0.046 9 0.503 5 0.512 4

90 H % 90 days of age 0.08 0.14 0.14  0.18 0.018 02710

120 H % 120 days of age 0.12*  0.15 0.09° 0.18"° 0.013  0.067 8

150 H## 150 days of age 0.12 0.15 0.18  0.17 0.011  0.263 2

BEH TP/(g/L)

SEH4{H Mean 58.06  60.36  58.80  57.41 1.688  0.358 7 0.486 7 0.027 7

90 H % 90 days of age 53.80° 61.62° 59.91* 56.34" 1.112  0.043 9

120 H## 120 days of age 58.03 61.60 59.97 58.17 1.024  0.592 9

150 H#% 150 days of age 57.88" 62.37* 56.81" 57.72°  0.792  0.045 8

H&EH ALB/(g/L)

SEH4{H Mean 28.51  29.69  29.43  30.02 1.016  0.502 3 0.517 2 0.518 5

90 H## 90 days of age 26.84  30.83 29.00 30.17 0.598  0.0815

120 H# 120 days of age 28.78  28.38 29.84 30.11 0.665  0.786 0

150 H## 150 days of age 2991 29.85 30.23 29.78 0.486  0.990 5

BREH GLB/(g/L)

SEH{H Mean 29.56  30.68 28.93 27.39 1.331  0.1290 0.443 1 0.043 4

90 H## 90 days of age 26.96  30.80 30.91 26.17 0.985 0.184 8

120 H## 120 days of age 2925 33.22 30.13 28.06 0.760  0.087 5

150 H#% 150 days of age 32.46* 28.03" 26.59" 27.95* 0.833  0.046 9
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[FE RN P {i P-value of fixed effects
2 %] Groups
T H SEM . . HFIxA
Items A H Groupsx
A B C D Groups Days of age days of age

JX 2 & UN/(mmol/L)
SEH{H Mean 4.73° 596" 6.82°  6.63° 0.649 0.0182  0.0001 0.048 0
90 H## 90 days of age 3.30"  5.47° 6.15*  6.98* 0.395  0.001 8
120 H# 120 days of age 4.54  5.70 5.30 6.19 0312 0.3012
150 H# 150 days of age 6.37  6.73 9.07 6.72 0.465 0.142 8
B—# T B-HB/(mmol/L)
SE-H{H Mean 1.46  1.56 1.47 1.46  0.371 09905 0.711 5 0.842 2
90 H#% 90 days of age 1.44  1.61 1.49 1.08  0.118  0.445 2
120 H# 120 days of age 1.35  1.54 1.46 1.48  0.139 09731
150 H# 150 days of age 1.58  1.66 1.47 1.68  0.194  0.984 3
A4 K% % GH/(ng/mL)
SEH4{H Mean 8.79 11.36  10.20 10.15 3.041  0.8684  0.954 8 0.384 7
90 H#% 90 days of age 9.77 12.78 9.57 7.72 1.046  0.392 3
120 H#% 120 days of age 9.36  9.70  10.63  10.20 1.193  0.985 8
150 H# 150 days of age 7.31  10.07 10.38 12.88 1.493  0.6776
¥ % LEP/(ng/mL)
SE-H{H Mean 567 7.12 6.26 5.71 1.471  0.7392  0.976 5 0.733 4
90 H#% 90 days of age 6.11  7.67 5.82 4.72 0.539  0.273 2
120 H# 120 days of age 592 6.74 6.03 5.81 0.590  0.951 9
150 H# 150 days of age 5.01 6.27 6.44 6.79  0.757 0.879 2
JE % EREA K 7 -1 IGF-1/ (ng/mL)
SEH4{H Mean 119.79 120.64 110.74 118.27  9.536  0.9690  0.616 2 0.693 7
90 H#% 90 days of age 120.36 119.49 105.80 100.25  3.218  0.050 7
120 H#% 120 days of age 105.78 125.49 117.58 110.76  6.736  0.775 3
150 H#% 150 days of age 132.54 116.37 108.83 144.35  9.703  0.852 9
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Effects of Diets Containing Palm Kernel Meal, Oil Tea Seed Meal and
Tea Seed Meal on Digestion, Metabolism and Serum

Biochemical Indexes of Weaned Calves
FAN Qingshan'? BI Yanliang' DIAO Qiyu' CHENG Shuru® FU Tong’ TU Yan'®
(1. Key Laboratory of Feed Biotechnology of Ministry of Agriculture, Feed Research Institute, Chinese Academy of
Agricultural Sciences, Beijing 100081, China; 2. College of Animal Science and Technology, Gansu
Agricultural University, Lanzhou 730070, China; 3. College of Animal Husbandry and
Veterinary Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; The purpose of this study was to investigate the effects of diets containing palm kernel meal, oil tea
seed meal and tea seed meal on digestion, metabolism and serum biochemical indexes of weaned calves. Forty-
eight healthy weaned (46+3)-day-old male calves weighted (79.5+£0.79) kg were randomly divided into four
groups with twelve calves each. Calves were fed four different total mixed rations, which containing soybean
meal (group A), soybean meal+palm kernel meal ( group B), soybean meal+oil tea seed meal ( group C)
and soybean meal+tea seed meal ( group D), respectively. The rations were adjusted to equal energy and pro-
tein contents. The supplemental levels of palm kernel meal, oil tea seed meal and tea seed meal in diet were
5% . The experiment lasted for 104 d with 14 d of adaptation period and 90 d of formal period. Feed intake was
recorded everyday, and body weight of calves was measured every 30 d; digestion and metabolism experiment
was carried out to determine nutrient digestibility and metabolic rate at 90 and 150 days of age using total feces
collection method, respectively; blood of calves was collected from jugular vein every 30 d to determine serum
biochemical indexes. The results showed as follows: 1) average daily gain and dry matter intake of the whole
period in group B were significantly higher than those in groups C and D ( P<0.05) , and there was no signifi-
cant difference between groups A and B ( P<0.05). Feed/gain in group D was significantly higher than that in
the other 3 groups ( P<0.05). 2) At 150 days of age, the apparent digestibility of dry matter in groups A and
B was significantly higher than that in group D ( P<0.05) ; the apparent digestibility of neutral detergent fiber
in group A was significantly higher than that in the other 3 groups ( P<0.05) ; the apparent digestibility of acid
detergent fiber in group A was significantly higher than that in groups B and D ( P<0.05) ; digestive energy in
groups A, B and C was significantly higher than that in group D ( P<0.05) ; the apparent digestibility and dep-
osition rate of nitrogen in group B were significantly higher than those in group D ( P<0.05) , and had no sig-
nificant difference with those in group A ( P>0.05). 3) At 61 to 150 days of age, serum glucose concentration
in group B was significantly higher than that in groups A and C ( P<0.05) , serum triglyceride concentration in
group A was significantly lower than that in group D ( P<0.05) , and serum urinary nitrogen concentration in
group C was significantly higher than that in groups A, B, D (P<0.05) ; at 90 days of age, serum total pro-
tein concentration in groups B and C was significantly higher than that in group A (P<0.05) ; at 150 days of
age, serum globulin concentration in group A was significantly higher than that in group C ( P<0.05). To sum
up, when 5% palm kernel meal is added to diet, the growth of Charolais crossbred calves can be the same as
those fed full soybean meal diet, the diet is easy to digest and utilize, serum biochemical indexes are in normal
range, and of calves’ health are not affected; the additions of 5% tea seed meal and oil tea seed meal decrease
feed intake, digestive nitrogen, apparent digestibility of nitrogen, and affect growth and development of calves.
[ Chinese Journal of Animal Nutrition, 2018, 30(2) .743-754 ]
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