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Vst f i H B4 SR R EH R (P<0.05), BAXE KXEEFT, M EFRIEAH TR

A K 5~8 BN ASARE T A EART A 9.50~10.00 MI/kg, i THE G R KT A4 13.00% ~
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JEI Ak e AL SR AIG K B8 R R 2 S Y e
ANBEAE N A TR T Y R R AR Z R A
DRI - Lk T 77 A A R SR O K S T P
FRAA L, XS5 X 15 it 0 B SR B , AR A
K HREE RS 5 2540 43 8 I, Wl D 2 s 19 AL 76, 7E
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RS HE.

1 #MRlERZE
1.1 RIGiEt

g LU 5 7 ORRE 35 K 7, R
2x3 it o AN, SR RS FR A
M TE - FF | b T35 8 2 GRS A & P LT SR

M EBERE A, &4 2.2 mx3.0 m W5 313, %
WA 0.5 mx0.4 m YA, K 37K 1) fE &
FUHLER 11 UK SE43 900 9.50 MI/kg FT 13.00% (A
2H),10.00 MJ/kg F114.00% (B #1) ,10.50 MJ/kg
1 15.00% (C 4H) . R AR A B0 RL , 20 Bl S
BRI RLEL,

®1 XWAEARARREFKT (KTFEM)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
Wi H Items A 4] Group A B 41 Group B C 4 Group C
JEB} Ingredients
oK Corn 49.26 52.60 56.57
%k Wheat bran 16.90 13.70 9.40
M1 Soybean meal 10.97 12.47 15.34
4B Rice bran 14.96 13.46 11.06
A0 Silkworm chrysalis 1.00 2.00 2.00
IR A4S Ca(HCO,), 1.36 1.34 1.35
1 ¥ Limestone 0.87 0.86 0.83
iR Lys (98.5%) 0.27 0.18 0.08
DL-TEZ % DL-Met 0.09 0.07 0.05
A3 NaCl 0.20 0.20 0.20
FALIHTE Choline chloride 0.12 0.12 0.12
R K Premix" 2.00 2.00 2.00
b Sand 2.00 1.00 1.00
4t Total 100.00 100.00 100.00
35K Nutrient levels”
1L BE ME/ (MI/kg) 9.50 10.00 10.50
HEH BT CP 13.02 14.00 15.09
R4t CF 8.01 8.00 8.01
£5 Ca 0.81 0.80 0.80
AR AP 0.36 0.37 0.36
HE R Lys 0.85 0.85 0.86
FEZ B Met 0.29 0.28 0.28

D IR AR T T iR 4Rt The premix provided the following per kg of diets: VA 1 800 TU, VB, 100 mg, VB, 1 200 mg,
VB, 200 mg,VB,, 2.5 mg, VD, 1 500 IU, VE 3 200 mg, VK, 150 mg, =¥ % biotin 25 mg, "R folic acid 300 mg, D—iZ R D-
pantothenic acid 1 600 mg, 4R nicotinic acid 600 mg,Cu (as copper sulfate) 200 mg,Fe (as ferrous sulfate) 800 mg,Mn (as

manganese sulfate) 15 g,Zn (as zinc sulfate) 8 g,I (as potassium iodide) 15 mg,Se (as sodium selenite) 20 mg,

DACHRE A EAE , Hi4 A SCil{ . ME was a calculated value, while the others were measured values.

1.2 REHYRIAFEE

IR EERE 28 H I EEHE | w0 46 1A =1 AH 3 A 1]
H#&S 360 K, BEHL M 6 4, B4 6 MNEE BN E
5210 HRG 0T 4R H, FH o i R B X G 4 R AT
PIREAN S, UGB HE SRS 1K, REF
W DA, K HIE R 08.00,16.00 HE1THE
BE, B HSREFIRK, SR H N T8 BT A 2858 fE AR

AW TR IR R Ry AT s, 5
28 d,
1.3 HmX&E

RIS 56 H B 5L R 25 7R L, 4> 5 2 Bl
Ml H &8 o B 3 T EEE SR 5 mL,
3 500 r/min &.0> 15 min, 43 & L3, —20 CH7F
#=H,
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1.4 FEFRNUE
1.4.1 AR E

RIS 1 KA 1 K 08.00 25 IEFRE , &
ARV RP Sy 3 T A SR B R R Ay
wHE, A HREE CFYH B E K
HIL,

I H T (g/d) = S H/
(BAHEER HHOGR KAL) ;
FHHRER(g/d)= BRER/
(BAHEER HFOARE KAL) ;
BEK(F/G)=FHHRER/

X H

1.4.2 I3 A AL FE AR A I 2

R H H 57 7080 H 8l A Ak o M AL AT 4 TN
MG (ALT) | & 50 56 2 [ (AST) | Bl P % 12 1
(ALP) i P K #4505 (GLU ) (SEEF (TP) (H R
FH (ALB) \BK#H H (GLO) JRR (UA) | & IH [

(TC) . HM=JE(TG) ./ % E 5§ # 1 (HDL) ik
9 R 8 11 (LDL) &5 B A 5E
1.5 HEFESKITHH

RIS H s SPSS 17.0 3R 4F 3847 XUH £ )5 22
SR R AR B E 22 %, B Duncan G i
1TZHEILE, P<0.05 FnEZ R HE, P<0.01 Fin
22 5 3 IR A5 R P A bR i 22 R0

2 & R
21 WAFARAMBMEFRAFEIS5~8 AiIRARE
AR EBER I

H % 2 Al g, B 1 F 33 5 T P 57 RS R
PIHREE KELZFALE(P>0.05), W L
IR G B3 H 3G T T SR = 5.82% (P<
0.05) ., REFRAKF a7 X5 IRE TR E
YEXT 5~8 JEIE REG - H R P H I E R
A A B3 (P>0.05)

®2 AFAXFREFRKE 5~8 FiAISEKERENZIT

Table 2 Effects of feeding modes and low nutrient levels on growth performance of

meat geese aged from 5 to 8 weeks (n=6)

By B FRKF FRH R A A E B L
Feeding mode Low nutrient level ADG/(g/d) ADFI/(g/d) F/G
A 4 Group A 219.03+17.95 55.31+4.13% 3.96+0.27
I L5 P
) B 4 Group B 221.86+5.34 59.48+1.70" 3.73+0.11
Net bed rearing 5
C 4 Group C 218.55+8.39 55.47+3.88" 3.94+0.31
A 2 Group A 224.36+11.29 55.95+2.31% 4.01+0.08
MO T 55 P .
, B 4 Group B 213.59+8.21 53.00£3.96 4.03£0.24
Ground level rearing b
C 4 Group C 213.56+18.10 51.96+2.51 4.11+£0.53
(GERYIE= ) _[-3F-5% Net bed rearing 219.81x11.06 56.76%3.74" 3.88+0.25
Feeding mode M1 3% Ground level rearing  217.17+17.54 53.64%3.29" 4.05£0.31
. A 2 Group A 221.69+14.41 55.63+3.17 3.99+0.19
{62 KT b
) B 4 Group B 217.73+7.64 56.23+4.46 3.88+0.23
Low nutrient level
C 4 Group C 216.06+13.24 53.72+3.59 4.02+0.42
W E T 2087 P P-value of two-factor ANOVA
157 75 Feeding mode 0.728 0.014 0.129
& 327K Low nutrient level 0.679 0.210 0.561
T3E 5 xR 37K F Feeding modexlow nutrient level 0.636 0.065 0.637

[F) 5 B TR AR AN [R/ING TR R R 25 57 35 (P<0.05) , AN AR E 703808 22 5 3% (P<0.01) , AR [l 80 7B 7R 22
FAREE(P>0.05), FEI,

In the same column, values with different small letter superscripts mean significant difference ( P<0.05), and with different
capital letter superscripts mean significant difference (P<0.01), while with the same or no letter superscripts mean no significant

difference ( P>0.05). The same as below.
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22 AFAAMBMEFRAKEI 5~8 Bk A #E
BELERNEm

2.2.1 T3 5 RIS FR KX 5~ 8 J5 S A
L 575 85 6 A 5 0 RV 2 1) 2 i)

H 2% 3 ] A, 4 35 O 2ORUICE 37 7K S X i
RAHE S R R ER W (P>0.05) , MH X5
IS 377K 1) B AR S 35 5 T L v RS R B = (P<
0.05) , fFR 7 MEE FEAKF LR FE X 5I0E
TR AR I35 A 9 A A A% R U
P Tl R I 95 P B A R I S i/ A TR B Tl T 5 )
IR (P>0.05) , H M L5 5 I 7 45 7 4 &
it 45 A e W TR O 1 EL b IR SR Y
e, B ALY I VE 4% TN e 2 g | A% G S Tk o
PRI VEZEAN & T A 240 .C 4.

2.2.2 T3 FIKE KX 5~ 8 J5 s R G
I 355 2 B AR Y 5

2R 4 AT iR 35 07 28 IS R KO B 3R T

XGRS TR BEAEXT M B EA HEA ER

B R AR R AR AN B3 (P>0.05) ,{H
M PSR INTE S H A EH BRER S REELL
b T 5 e — 2 B IR KOE BB I
FEAMAEA S &4 EHINERIK0 B3 A2
FARE(P>0.05) , W57 X ALE IR AKX i
T PRI 2 B 1520 1. 2 (P <0.05) , I 75 PR R & &
B 5 5 KT I 1 0 26 B IS 2 35 85 (P<0.05)
T 37 05 S KB 77 K- 1) AR X LT IR R o i
A BEZW(P>0.05)
2.2.3 7 5 IR E IR K X 5~ 8 JE i R #E
Y6 J A 35 B 5 e

H % 5 AT, P 1S 35 09 003 H I =R
W 35 T HL T E- 932 ( P<0.01) , 7 [R5 352 7 = 19
I35 SRR s AR AR B = R R Y
ZF YRR (P>0.05) , fIRE TR A 57 7 X
S B 3R 7K 5 B A X 1 7 I8 L H v =l AR
FEREA SBEREA S ®Z AR E
(P>0.05) ,

®3 AFAXFMEREFRKEX 5~8 B ARMFEA TR S EMEEE LR

Table 3 Effects of feeding modes and low nutrient levels on glucose content and enzyme activity in serum of

meat geese aged from 5 to 8 weeks (n=6)

(G B FRKF

RIS

Feeding Low nutrient GLU;ﬁEbfﬁl /L) ﬁ?{iﬁij{%ﬁ% g?—/ﬁf{;@;ﬁ@) A N i 2 il ﬁsﬁfﬁ%ﬁ
mode level AST/ALT
-~ A 4 Group A 7.62+0.97*™  8.67+2.16 16.67+2.96 1.92+0.40  555.75%28.45
Net bed rearing B 4 Group B 8.36+0.79%%"  10.67+2.67 17.00+1.68 1.59+0.09  529.75+59.48
C 4 Group C 7.94+0.78"%  9.83+1.71 20.17£1.22 2.05+0.21 515.50+43.37
b - 72 A 4 Group A 8.85+0.45%  10.00+2.09 15.50+1.93 1.55+0.13  491.50+47.13
Ground level rea- B 41 Group B 7.42+0.48" 9.50+2.32 19.33+2.57 2.03+0.14 577.25+45.44
ring C 4 Group C 8.91+0.67* 9.30£2.00 14.83+1.97 1.59+0.07  459.75+62.84
P ¥ |- 3F-3% Net bed rearing 7.97+0.85 9.72+2.18 17.94+1.95 1.86+0.23 533.67+43.87
Feeding mode Grour%ﬁvgiliaring 8.39+0.53 9.60+2.14 16.55+2.16 1.73+0.11 509.50+51.80
" iy A 4 Group A 8.23+0.73 9.33+2.13 16.09%2.45 1.74+0.27 523.63+37.79
Ej iﬁijm level B 41 Group B 7.89+0.62 10.08+2.50 18.17+2.13 1.81+0.12 553.50£52.46
C 41 Group C 8.42+0.73 9.56%1.86 17.50%1.60 1.82+0.14  487.63%53.11
WK ZE I 225081 P A P-value of two-factor ANOVA
1@ 3% 75 2, Feeding mode 0.167 0.432 0.152 0.076 0.439
{f & 72K F Low nutrient level 0.338 0.107 0.087 0.119 0.238
fR TSR F T 0.014 0.233 0.065 0.157 0.276

Feeding modexlow nutrient level
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Table 4 Effects of feeding modes and low nutrient levels on serum protein metabolism of meat

geese aged from 5 to 8 weeks (n=6)

(SELVIE B IR K SER HiEH REH FIERLE PRz
Feeding mode Low nutrient level TP/(g/L) ALB/(g/L) GLO/(g/L) A/G UA/(umol/L)
I A 4 Group A 40.55+3.57 19.58+0.38 20.97+1.79 0.93+0.04 142.67+43.56™
. B 4 Group B 41.93+2.80 19.35+0.45 22.58+2.21 0.86+0.03 120.83+27.08"
Net bed rearing
C 2 Group C 43.00+1.80 19.45+0.54 23.55+1.44 0.83+0.04 128.00+37.34"
Hi TS 35 A 4 Group A 40.33+1.82 18.18+0.56 22.15+0.75 0.82+0.01 132.83+32.92°Y
Ground level rea- B 41 Group B 41.28+2.18 19.18+0.46 22.10+1.02 0.87+0.02 138.50+18.98"
ring C 2 Group C 39.90+1.70 18.60+0.82 21.30+0.69 0.87+0.00 157.17+£39.88™
M I3 Net bed rearing 41.83+2.72  19.4620.46  22.37+1.81 0.87£0.04  130.50+35.99"
i .
i % 7 K W TTT 3
Feeding mode . 40.50+1.90 18.65+0.61 21.85+0.82 0.85%0.01 142.83+30.59"
Ground level rearing
Tk A 2 Group A 40.44+2.70 18.88+0.47 21.56+1.27 0.87+0.03 137.75+£38.24™
e 7, B 4 Group B 41.60+2.49 19.26+0.46 22.34+1.62 0.86+0.03 129.67+23.03”
Low nutrient level
C 2 Group C 41.45+1.75 19.03+0.68 22.43%1.07 0.85+0.02 142.58+38.61"
WK ZE J7 22087 P P-value of two-factor ANOVA
1737773 Peeding mode 0.225 0.097 0.120 0.286 0.039
k& 3% 7K F Low nutrient level 0.481 0.790 0.269 0.581 0.046
F= . X E,» 7 N0
b 7 AR E I AE 0.437 0.560 0.220 0.308 0.371

Feeding modexlow nutrient level
a.b IR [F)—E FRKFTA[alE F7 052U 0 22 5 25 LU s x y o [l — 1) 38 05 20N 7R ) 8 K1 ) 1Y) 22 5 2
L,

a and b mean the comparison of difference significant among different feeding modes within the same nutrient levels; x and y

mean the comparison of difference significant among different nutrient levels within the same feeding modes.

K5 RAEFAXFREFKES 5~8 E & A HE 1 75 BE B 4L 15 89 &2 1

Table 5 Effects of feeding modes and low nutrient levels on serum lipid metabolism of meat geese

aged from 5 to 8 weeks (n=6) mmol/L
(TEIE: LB K- S [ Hyh = HE RN % B e A
Feeding mode Low nutrient level TC TG HDL LDL
A 41 Group A 3.58+0.12 0.97+0.114% 2.53+0.63 1.16£0.05
ENRS , a ,
. B 4 Group B 4.01+0.34 1.14+0.18 2.54+0.21 1.08+0.13
Net bed rearing
C 24 Group C 3.96+0.74 1.04£0.10%% 2.43+0.12 1.19+0.13
P A % Group A 3.73+0.27 0.78+0.20"" 2.60+0.34 1.18+0.13
. B 4 Group B 3.91+0.66 0.78+0.05"" 2.93+0.72 1.44+0.64
Ground level rearing
C 4 Group C 4.16+0.37 1.01+0.204% 2.30+0.27 0.95+0.22
GBIy ) [ -3 Net bed rearing  3.85+0.40 1.05+0.13* 2.50+0.32 1.14+0.10
Feeding mode 1 F-3% Ground level rearing  3.94+0.43 0.86+0.15° 2.61+0.44 1.19+0.33
(AT A 4| Group A 3.65+0.20 0.88+0.16 2.56+0.49 1.17+0.09
RE IR KK
B 41 Group B 3.96+0.50 0.99+0.12 2.74+0.46 1.26+0.39

Low nutrient level
C Group C 4.06x£0.56 1.02+0.15 2.36x0.20 1.07+0.18
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=)
(SELV RE FR AP I [ = mEEIRER R EREA
Feeding mode Low nutrient level TC TG HDL LDL

WK ZEJT 25081 P {i P-value of two-factor ANOVA

1757 3 Feeding mode 0.658
%8 3% 7K 3 Low nutrient level 0.424
Vi - X W 7

T 37 07 2B 72K F 0.420

Feeding modeXxlow nutrient level

0.006 0.550 0.715
0.187 0.265 0.439
0.140 0.488 0.137

3 it i
31 AFARXMEEFAKEX 5~8 Fid AI#5
K BE R BN

2 WoR, WP IR S TSR T8 H R
T MELEFERALE BN L FRARE
R NI 1 A N o A AT O T = W e 2
FRAF-H H G 2w T P AR X SRR
RIS A A — B, B SR R, AT
Al T 1S 7 R 09 T 3 i D IR B DB £
FRE, X T 5~ 8 JRS 0 AR R, ) 1 oF- 3%
T R T A 72280 25 4

AT B0 AR S5 K% R RS 1 S35 HOR &
S H B R H Y R OR B BB KON
9.50~10.50 MJ/kg, ¥l & H T 7K *F 4 13.00% ~
15.00% B, N2 %68 P3RS 1 A8 K M BE = 2 B 38 1 5
M, A AR AR P K7 5t A o A
IR TF R E S TEE M, AR
AT A I TS X RT RE R T SR R R
R AR BT S, 2 fg i T s e, b1 A RS AR
iR R, SR RE IR SO R, A RE 2 H AR K &5
TS T R AR S T R BRI A X Y
I AT B A I U1 R A 4 G i 42 5
32 RAFAXMEEFAKEI 5~8 Bl A #5
bR S 7= 0p A
3.2.1 g 07 RIS FR KX 5~ 8 J5 e S
75 4] 70 5 R RS P 1 R i)

L7 56 25 B 5 A S W ML B 2 AR il ) e 2
Fa bR , A 45 5 0w, N RIS 37 /K8 1 1L 7
T RERARE SRALFE M amlE
RGBT S5 AR, Yabt " DA A 1l Vi 75 1 5 S g
A RGBT 1 5 s W i) B 1S 2 53 T AR
5, Wbk R R A R AE ISR 5 A S X R

(BI04 TR SRR I — W a5, A 50 R A5 T 28
AL T, B I DO R TR S A R R A TR
S 0 3 1 Bl ORL B B K T (14% . 17% . 20% |
23% .26% ) BTt e LA R R X T MR
H KR 26% B i 305 4 o i, 1T A8 S H X
PR —E R BT EL, L, Atsushi ARV 4R
T o D RRORL R 1 5K T AT e/ AR 22 I 9 O 1Y
K,

B 2 T il A — o T A A Y G B B, R
TE W K A B A B A B B AR A, AR 25 AR
7, ARV 3% O 3K It T A R il M 22 S A
W ZE RO AR S YR AR T A A X RS 14 5 i
it 75 380 28 B A 245 51, 0 B S [ 19 ) 2 7 =K i
T B 8 T Al 0% 2R T S S, I 3R KO Bt
3297 G E 57 K - 1 A X 1 375 el e TR it 0%
PERS A B3 (5 A 20 B 200 100 37 B0 Tl 12 il 7%
PR T C 4, SR T3 H 3 5P 0% 41 1 7 6
PRI A, X 5 E S R g R
— 5, 10 B LI O T T O ) o A R T
REEENEREE,
3.2.2 IR IR E FR KX 5~ 8 JE s R G
L3 35 11 BT AR 1 52 e

ZEREHC A B TR R R AR E TR AR RS
(RGPS S R e =E 0 N (B s e N | B =
HoE D F R TEMA, Al as R o, mfk
75 2 I 5 K S R R 2 (E
FRRIGMIE PR BE N HEN BREN S & i
AT F- 5% B R o, LY P R ER L R R e e R
WAL WA F 4, 2 1 B A R A R P A
BT A, DRIR 28 28 8 11 ot 43 f ARl i) E
7R, L E R I B BLAAR P AR 1 A AR K
ST S BRI A R R Y M
I I3 PR R & it i 2 T LR BB
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ST IR A 1 TOR R A AT AL R DL
N, AR SRR, M B REMUREATT 4 & if

AR5 A T i i B, B A I R R R R
FE

A 50 & B, ) R i it RIUOREL B 1 BT K P X
BHEEA CAEA KRR LR ERmW, X5 X
FWRAE " BRI A AL I R R Y
2 R i A KL 2 11 5 K - 1 3G A S T R B
Fo A, X0 B 4 e B, G I 3 P R R B £
HRL R B TR S om0 34 o i T v AR A — e (E
MR R, Kzen %52 BF5E & B, ) A R 8 K S X 48
25 07 ) BB A AR S, X R B OR
[Fi) 8 it ol %) XL 975 2 48 A 52 T AR g o 7K ST 1Y 52 )
FREEARIR], I3 PR IR %+ Bl 37 7K 7 1 14 I e e
5 TH s, 3 50 By B8 ) A A o 4 SR — 2, nT B
il 5 T R R 2 7K 7 B 34O, B A )RR B )
FHZSE YR A KO8 3] — e F RS
XGRS0k B R e, BT DA AR R
ST SR, A AR AR 8 3R KO BE AT ARIE
A7 LS, SURT RS T A
3.2.3 IR AR E TR AKX 5~ 8 JE S P #Y
13 A 17 135 1) 5% i

3 = R R0 RE [ I 3 R T A 2R
L ) 7 I S B T S A R AR AR R 6, G
I = R R LR YA AR B 2 i T K
JE B 1R 1 % MR B 1 Y et i AL A o I
FEARI R O, ARG R, 1S 38 09 i v H
R A T R, DA R
) PR T3 B 2 W s RN AR IBE BE %, IR A T T 2 1)

[l =N

HEHE o

A E 25 2R B, IS 7K LA 52 U S
RE IR KT B AR X PR 8 0 1003 e AE
=R AR AR O R S AR A
W, 5K E WS g R —5, By
TRV R, R AR K OF (13.38.12.13
10.87 MI/kg) X 70 H {0 2~ K 1M 37 A% %5 B
FEAMEEEIRE A& RA B ER0, Kzen ™ #f
9% 2 B AR B H K T X6 458 55 199 ot v R L H
SRR A A T R R, X AT fE R O RE
FRBEE | H NG B AS [6) X 588 19 g AR or = A
154 I E N

@ W P F% AR -3 B 3 W T b
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Effects of Feeding Modes and Low Nutrient Levels on Growth
Performance and Serum Biochemical Indexes of Meat Geese
Aged from 5 to 8 Weeks

SUN Liya' WANG Yong® XIE Hefang'"
(1. Department of Animal Science, Rongchang Campus of Southwest University, Chongqing 402460, China;
2. Luodian Animal Health Inspection Institute, Luodian 550025 )

Abstract; This study was conducted to investigate the effects of feeding modes and low nutrient levels on
growth performance and serum biochemical indexes of meat geese aged from 5 to 8 weeks. Two-factor experi-
mental design was used with different feeding modes ( net bed rearing and ground level rearing) and different
energy and crude protein levels ( group A: 9.50 MJ/kg, 13.00% ; group B: 10.00 MJ/kg, 14.00% ; group
C. 10.50 MJ/kg, 15.00% ). A total of 360 geese with an initial body weight of (1 226.89+13.23) g were
randomly distributed into 6 groups with 3 replicates per group and 10 geese per replicate. The experiment lasted
for 28 days. The results showed that the average daily feed intake ( ADFI) and feed to gain ratio (F/G) of
geese were not significantly affected by feeding mode ( P>0.05) , while the average daily gain ( ADG) of net
bed rearing was significantly higher than that of ground level rearing ( P<0.05). It was also demonstrated that
the growth performance of geese was not significantly affected by the low nutrient level and the interaction of
the two factors, although ADG and F/G of group B displayed better value. The serum uric acid (UA) content
of net bed rearing was significantly lower than that of ground level rearing ( P<0.05) , and serum triglycerides
(TG) content of net bed rearing was significantly higher than that of ground level rearing ( P<0.01). The ser-
um UA content of group B was significantly higher than that of group C ( P<0.05). The interaction of the two
factors displayed significant effect on serum glucose ( GLU) content ( P<0.05). It is concluded that net bed
rearing can be more conducive to the growth of geese, and the optimal energy and crude protein levels for 5 to
8 weeks geese is 9.50 to 10.00 MJ/kg and 13.00% to 14.00% , respectively.[ Chinese Journal of Animal Nu-
trition , 2015, 27(3) :740-748 ]
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