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Mg B NIt S o R BRI PRt R
(L) AN R 2F B )8 FE i 5T i, HEZE 6250145 2. P4 CHRMD B AR 248 HiEE 850000)

O E. ARG AT EAMITHEE Z TS L6 %R (NE), JF 5 A A% A7 69 £ LA A
(AME) fo 5 #La% o 3 5 L TRM 5 42, AR AT B kAR 47 0 B R AL 69 NE 3] 5 4 3% 4
(NEm) #= 4 /* 4 %6 (NEp) , #] Al &1 )2 3% | & NEm, b2 & 5 %l & NEp, & & J /72455 %6
NE, #H 400 2 7 B9 3% 2 T BT 4K 5, & BRI 20 2 AW 72 3K 36 T 46 i 44 20 0
5t , M AR A2 AE A M 2 NEm F= NEp 49 2k B #7446 #6 2 AT B8 B2 B 50 2 W% A T NEm #97
& ,NEm /A 24 =& (FHP) #&3t , £ & 5 AN B (HFASAEL , BEAFL2 R), 20 AU LR
LA A TRA) 15% 25% 35% A5% 240, 3 7 PR A el A AR 1 8 469 330 R A TS A T NEp #9al 2 | ki%
33ANA(HBASAEL, HENTHA 2 R), 5 MNEARABAR 2 Fo AR B AR B 15% K 249
AR 2 BRI AR, T 14 B B aH AT 69X R T AT M R AT A R R KRR B L 5,
A% 474 NE 5 AME Ao JL 5 MR 5 24T A X 5 47 A % L3R F K04 w1 )3 547 2 S AR 47 45 NE 49 7
MFA2, 4R BT .% A THG FHP 4 580.7 kI/ (kg BW'™? - d) A R AR L R
49 NEm #= NEp %% % (2.97+£0.15) MI/kg #2(5.22+0.12) MI/kg, #45 # B AR L R
4 NE # (8.19+0.00) MI/kg, it F 13 2] 694545 44 69 NE #= AME % 3| 4 (6.12+0.62) MI/kg
F2(10.05+1.02) MJ/kg, AME #:4L 4 NE #920% 4 (60.97£2.04) % , 1 /i AME #o 2L %, o &
SARHF A NE 89 % AE TR 75 #2 4 NE=3.276+0.241 AME+0.044CP—-0.081ADF[ & & & % (R*) =
0.954 , % 4474 2 (RSD)=0.13 MJ/kg,P<0.01], X, P CP A #L% & i , ADF 4 BR bk 2k % 4F 4
WA LEER T, AL TBARFHEG NE 4 (6.12£0.62) MI/kg, 5 H & B 4 5.04 ~
7.30 MI/kg, 4 K ;35 1 AME 2 &% AR 4 7T VA 3 Fm) 3 £ b R AR A7 #4 49 NE,
KR ARAT M A AR T AR S TR

FE %S .5816.43 X HERARIRED: A M EHS:1006-267X(2017)01-0097-09

HArx & fg =S5 R AL B ( metaboliza-
ble energy ,ME) & & , {HH A T 3F- 4 f5 Bl ME B,
AR T8 A A 4 A RRED . 1§ fE (net
energy , NE) # & L4 ME Uil 2 #AEAE T T 19 I8 55
paniza I MO R RS N R SR 5 i o PO
BT RCREAEL Y 52 0, A G AH HE ME 1R R 1 7, NE
TR R PE 8 DR A S RE (B S 450k T LS RE R, 1)k}
NE M 3F5E 2 B A 1R BE 22 6 58 00 /i A 2
— BRI E AR T AR R AE P A A

%5 B #8:2016-06-01

ESTIE . 1014 RHE R (2013NZ0054) 5 791 4l 2 X3 1141

HEP ARG L NE 9% [R5 % B NE 5 1) %)
i) 2 L X i BB ( apparent metabolizable energy,
AME) 1% B 43 #H ¢, 9] i Noblet % F| H
AME FlE #5257 19 NE Tl 5 #2472
AR R e RE LA B i G A R NE Y PR
BT ARRFARFE RS (AR B R R AR S TR XY
AR R 22 5) 1A NE e i R WWAF T i, )
I NE 58 BRI 0 G R i AN, PRt A3
SRR R AL BT (IR BE A NY) S sh e AL
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T AN [R] R PR AR FF I Y AME NE, I #8337 NE 5
AME B RLSCT B AR SE | [B1A 5 38 AT Sy Rt | ofs
B TN NE $ AR, I35 21w 2800 AR R R Y
Hi,

1 #MR5FZE
1.1 BFFHARRE

AT Fir FH AR AFRAAE & AR i AR R 7 DX R ]
BHHARAFRbR HE AT WCEE T 32 R AR Rk A
TR AR RS AL VTR VP T AN [
By, /3R GB/T 6435—2014 GB/T 6432—
1994 GB/T 6438—2007 .GB/T 6433—2006 . GB/
T 6434—2006 NY/T 1459—2007 .GB/T 20806—
2006 FER I E 2 AR T4 5 (DM) MR
% (CP) ML K 4> (Ash) KIS 5 (EE) H 41 4
(CF) | B2 VE Uk % 2F 4% ( ADF) | h P Uk % &F 4
(NDF) [ & it
1.2 RIiEt

TR T FH 9 2R AU G ) ST 9 )1 ARl K 2 )
Vi BRI o o [a] — LRIk B 9 R b o
W N7 B ARG, AR SR A B, 7 H R AT,

B 400 R 2518 AT S (130.0+£8.5) g /)
G T A, A 7 4, X iR
IR 20 H A TS S E i A7T—20 Tk, Il
E FLAARRE B AE I 5 4E 4515 BE ( net energy for ma-
intance ,NEm ) il /2 ;=14 iE ( net energy for produc-
tion, NEp) 1 3 [5] %] 4 B8 & %) B 5 1 26 B 50 H
T NEm B5E , B¢ A fR A MR 15% 25% |
35% 45% 41, B4 5 AN EE  BAEE 2 B K1
MEIERL R 1542 330 HUHF NEp Myl |, 4k
33 AN, 4300 o) ML Al AR 2 R DA [R) A R R
R 15% BEhilim A 2 A g A, B2 5 N E A B
AEE 2 B, fE12.5 HiE T KM 25 & 36 h
J5 (14 H W), DU Sk B FR i 4 9 40 351 3
FEITAEAE T —20 CUKAA
1.3 EfEmR

Z M NY/T 2122—2012¢ A PS5 5545 i ) B i
FERRAAR 1, 0 T 00 E A Y NEm,, by £ A FF R
B I AR AR KT PR ) A v ) 2
K, TIE NEp RS M 2 I ER A LK
P AR FERVERA S SOE FRKE I E 1,
TR T ] AR 4 1) R

®1 ERAMRAMREFKT (RTFEM)

Table 1 Composition and nutrient levels of basal diets ( air-dry basis) %
Wi H Items FLRBAAR 1 Basal diet 1 LR AR 2 Basal diet 2
JE Bl Ingredients
E>K Corn 61.4 73.0
EOMI(WEFIZEH) Soybean meal ( solvent extracted) 30.8 22.5
HAFEH (77 ZEHBL) Cottonseed meal ( solvent extracted ) 3.0
K E.iH Soybean oil 0.6
LM IR ER R, L-Lys - HCl 0.2 0.2
DL-#E & DL-Met 0.2 0.4
%) Limestone 1.1 1.1
KA A4S CaHPO, - 2H,0 1.7 1.8
3k NaCl 0.3 0.3
S AL Choline chloride (50% ) 0.2 0.2
ikl Premix" 0.5 0.5
41T Total 100.0 100.0
#FEKF Nutrient levels®
e ME/(MI/kg) 12.15 12.19
HLEE H BT CP 20.01 16.05
5 Ca 0.91 0.90
S TP 0.68 0.64
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i H Items

FLAAE A 1 Basal diet 1 FLAMAE R 2 Basal diet 2

AR Lys
HE TR Met
HAMR+FE AR Met+Cys
722 Thr
R R Trp

1.18 0.93
0.49 0.64
0.76 0.89
0.74 0.60
0.23 0.17

DR R 55 T SE AR AR AR AL The premix provided the following per kg of diets: VA 4 000 IU, VB, 2 mg, VB, 10 mg, VB,
4 mg,VB,, 0.02 mg, VK 2 mg, 2 folic acid 1 mg,iZ FR%5 calcium pantothenate 20 mg, 4R nicotinic acid 50 mg, Cu ( as
g 12 g g g p g g

copper sulfate) 4 mg,Fe (as ferrous sulfate) 60 mg,Mn ( as manganese sulfate) 30 mg,Zn (as zinc sulfate) 35 mg,I ( as potas-

sium iodide) 0.4 mg,Se (as sodium selenite) 0.25 mg,

D FEK R EAE . Nutrient levels were calculated values.

1.4 AFEE

TR IR AE DU 1 Al K 2 4 3 3 ) 8 3R K & AR
WP T, SRR R S 3R Y O AR 9 AR
AHIAE 0800 Al 2000 fAl ML 1 ¥R, 26 1 J& AR
YT HRARPE 4 IR 9 (30+2) €, 1E 2056 i )
PE 45 VL B A4 7E (2822) °C L 1T 4 R SR B FL
LA HRK, 24 h 6 R T S A X R R AR R AE
60% ~65% , M5E NEm {45 20 2 75 34 1] M 356 il 4]
W1, HBREHARERED E—RIRE & IR
HEVE & B DR R A 10% B9 )R, BR A 15% |
25% \35% \A5% 411K B i 4 & B R B4
85% .75% .65% .55% .
1.5 MEIEHR

A 12 1Y 2 LA 15 23R A% 0 2 SR FH 8 o i 2 7k
PABRANYS I3 R 48 7 7 R R HE it g v R AN
JRAR& B E 3 B GB/T 23742—2009, 4§ K
WAE 2 YR HE M, R SO v kT e ) HE
Y. it HEM Y FR S #2100 g A 10 mL 10%
MER IR DL S 3~ 5 i H R IR A JE T —20 C KA
PRAE . A 5 1Y fig 1 2 R PARR-6400 74 % 5
DRAASGHAT I AE
1.6 HmAbE

itk 4 110 Ak P e AR K 4 I 0 A ) HE
MYR A, T 65 CTFH T, RGAZSIET B
24 h, By iEfE it 40 B, H TS WA K4 & it
FIRE = A E

PIRE R AL B . VKA & AR, 26K TR RS )
BN R TK-22 #8928 ALK o i, A RE TR
E X5 EHEE 200 g T 55 CHEARHHET (96 h) |

BET 5 I IREAE SRR 1019 24 h J5 FRE, FH R i
HLAS B LA 22 R 2
1.7 H&EF*E

NEm f9 3 22 3% F Lofgreen 45! i #£ A9 Il 52
NEm (%75 #¢ 1gHP = a+bMEI # 47 [ 19 3R fi# , H
a.b RRHRE £, HP 2R = # MEL 2R £ ACH
fit., NEm F 2% & = #4 ( fasting heat production,
FHP) fli i1, B¢ AS [F] BR 4] 4 /9 MET F1 HP 3 17 %) %%
mERA a b {H, R4 24 MEI & 0 i, it HP B
& FHP, NEp (il %€ FH 50 oK B 1 9d 22 1035 91 fig
HH,

AE & 1 R AR (% ) = 100-100%
( AIA,XGE,) / ( AIA,XGE,) ;

AME =GE, x fig & 1) AR i %
MEI=AMEXADFI/BW"?
HP=MEI-RE;

NE=NEm+NEg;

F¥FK1 NE= (NE,-NE,x0.85) /0.15,

Krf o ALIA, Bl ATA, F3 51 A 1) H R ZE 5 v ) 1R
R KAy & F s GE, Fl GE, 43 31| g f) ) H1 28 {8 v
() B RE s BW ™ AR R & ; RE M UTFLBE; NE, B
SLRRIRR 2 1) NE; NE; IRk AR 15% 1 R 5
) NE,
1.8 HIERIT O

K G Hr ik SPSS 19.0 X% NEm Y
FA WA K FE bR AT O 22 0 8, 2 5 WE R
Duncan %17 2 5 HCE 8 S0 AR FF A NE 5
EL I AR R ERET 4 5 B 43 2R A7 4 DG N 22 0T 3% A5 4R 1k
U200, S B3 LA Y bR o 22 s
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2.1 IBIFHENERRSS

PRI FH A AR R %) 8 R A3 L 3R 2, L I AR
SrAF G 3 E B R b E R AR AR M) (GB/T
21264—2007) .

2.2 HEZRJLER NEm MEMBEXLER

WM 3 Frzn, M NEm B9 420 19 MEI, 3T 1
fig (RE ) B BR 4] L 5] i3 38 I ek 20, 4% 20 1) 25 5 b
#(P<0.05) , BRI 25% 1 35% 4010 HP 2% %A
3 (P>0.05) 4, HAb 41 i HP K FR 1R Eb 4] 9 38
i i 2 e (P<0.05)

R2 WIFANEARS (RTER)

Table 2 Conventional composition of cottonseed meal (air-dry basis) %
; ; ; e FRVEY \ )
i Tk omEak mks  mmew ok PR
Items DM cP Ash EE WA ik CF
NDF ADF
7Ll Range 88.72~91.40 37.16~50.16 5.41~7.88 0.30~1.75 15.22~32.95 11.80~25.19 10.37~19.31
N ﬁ + #\‘ T
PR bR 89.80+0.68 43.57+£3.47 6.18+0.46 0.83+0.31 25.36x4.32 18.19+3.10 14.68+2.40
Mean+SD
AR RE CV 0.76 7.96 7.44 37.35 17.03 17.03 16.35
%3 AREAEAEKET MEL RE HP( KT E5)
Table 3 The MEI, RE and HP in different feeding levels ( air-dry basis) MIJ/ (kg BW*™ - d)
2H 5 Groups
SgE|
Items A HRE FEAR 15% FRAR] 25% R AR 35% PR AR 45%
Ad libitum 15% restriction feed 25% restriction feed 35% restriction feed 45% restriction feed
T A RE MEL 2.39¢ 2.15¢ 1.96° 1.80° 1.66"
LI AE RE 0.96° 0.90¢ 0.79¢ 0.67° 0.57"
;eI HP 1.43¢ 1.24°¢ 1.16° 1.13% 1.09*

RIATEE B AR A R/ NE F 8 FoR 22 5 B 3 (P<0.05) 1R/ FEFR 2Z B AT E(P>0.05)

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

small letter superscripts mean no significant difference (P>0.05).

P MEI iy A 78 &, {8 1gHP 1 0 AR & #E 7
AT Z [ — o 2 % 10l 19 5 #2, 15 3 1gHP =
0.158xXMEI-0.236[ Yt ZEU(R?) = 0.944 , 5% 4>
b 22 (RSD) = 0.000, P<0.01], 4 MEI=0,
IgHP = -0.236 Hf, i & 74 % FHP =
580.7 kJ/ (kg BW"™ - d)

23 BREMR.BFHEB NE F 48 5 48 AME
L ANE X

B ACIR R AR R0 NE D26 4, DR 2
) NE 24 8.55 MJ/kg, #i - #159) AME il NE J& H
AR () AH 1B DA AR FF R 5 15% | BTl 1) A 2
b7 85% il EHE A LG ER B, AR AME
Ak NE 0% R (60.97£2.04) %

while with the same

2.4 1B AME #n
X R E T iE

AME F1% B4 5 NE 474 56 20 A 1 245 1
L3 5, NE 5 AME [#H5CHE K, Hik & ADF,
[AH} 5 CP,CF NDF ¥4 2 3 41 5& ( P<0.01) , 1fij
5 EE Il Ash % A7 & 40 XM (P>0.05) , @it
AME FlH 843 8 7 i NE A3 2 5 2 2 6.,
¥ AME 1 #L 4 5 NE #6472 508 46 2 1k [l 15
534, AME | ADF | CP # §iii % /E > NE it il (5 -+,
Z: 510 A Y A L AR ORI R AR A3, R
FHl ADF JIr gt a7 i el I AL RS R® f: K, [R] B RSD fi
/N, AME 1B b B — 500 R 7~ 37 NE F03000 452 764 (1)
R* 241 0.892, 4 AME %5 & o3 6 R VR A R ke
K1 NE 0 A & s, B ) R? B IR 3 K, RSD
W,

B S5 5 NE B X
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F4 BRARBITEEN NE DURIBIFIA AME ¥4 NE #9203 (KT &4t
Table 4 NE of substitued diet and cottonseed meal and NE/AME of cottonseed meal (air-dry basis)

AR Substitued diet FRKFH1 Cottonseed meal
TR BE
. v, 4| v, paY v, Py [y ) Py v, pay y ? Ab E/‘
i T T i I e FAC e
Items NEm/ NEp/ NE/ AME/ NE/ The ;ﬁciescy of
MI/k MJ/k MJ/k MJ/k MI/k
( g) ( g) ( 2) ( g) ( g) AME translate
to NE/ %
74 Bl Range 2.81~3.15 4.94~5.39 8.02~8.36 8.00~12.22 5.04~7.30 58.11 ~64.62
PR bR 2.97+0.10 5.22+0.12 8.19+0.09 10.05£1.02 6.12+0.62 60.97+2.04
Mean+SD
ARRERE CV/% 3.37 2.30 1.10 10.15 10.13 3.35

x5 BIFHAE NE 5 AME fiE SIS HHEERE

Table 5 The correlation coefficients between NE with AME and conventional composition of cottonseed meal

i i M wwnm omgs RUED mepg reot TS
ltem NE R s cp Ash EE CF Ve LT Y VLT Y

AME ADF NDF
HAE NE 1.000 0.945 " 0.842™ 0.151 0.197 -0.862™  -0.916" -0.884"
LA HAE AME 1.000 0.808 0.122 0.109 -0.793"  -0.859" -0.822"
M T CP 1.000 0.222 0.209 -0.596"  -0.684" -0.648""
MUK 5> Ash 1.000 0.271 -0.054 -0.056 -0.143
HMAEN; EE 1.000 -0.299 -0.239 -0.299
HLLT4E CF 1.000 0.957 0.954*
TR BRI 47 4 ADF 1.000 0.979*
rf: R £ 4 NDF 1.000

sk F TN E A OE

#% mean extremely significant correlation.

* 6 HEIFHM NE 5 AME 0% 815 5 B Ul 75 72

Table 6 The prediction models of NE for cottonseed meal based on AME and conventional composition

75 oA 7Y e REL BRI UEZE PfA
No. Prediction models R RSD P-value
1 NE=0.402+0.569AME 0.892 0.20 <0.01
2 NE=9.428-0.182ADF 0.839 0.24 <0.01
3 NE=-0.563+0.154CP 0.709 0.33 <0.01
4 NE=5.209-0.127ADF+0.074CP 0.927 0.16 <0.01
5 NE=-0.29+0.458AME+0.042CP 0.910 0.18 <0.01
6 NE=3.92+0.362AME-0.079ADF 0.934 0.15 <0.01
7 NE=3.276+0.241 AME+0.044CP-0.081 ADF 0.954 0.13 <0.01

50.16% ., & K #n e A wk A A FF ¥1) ( GB/T

3 i @ 21264—2007 ) KHiEERIM o 5 A48 4%, CP 47 1S
3.1 TR P Hb A ST B L B [l R 38% ~50% , LA CP 2y 32 27 b5 iz, A< 55

AR I B AR KFRIE0 CP & 8 37.16% ~  FRFPMELEE T I%AR M2 S5 S AR kE R, oA 5 IR



102 o ¥ B F

% i 29 &

BT BB AL G i b . AT 56 T A5 1) R AT
B A S5 JE A Li ST A e g R AR — 3, K
R T DM B = DL Ak, o A F R A 1 8 S &R
BOHK EE M2 S e K (HH S AR D kg
KL YEY) B CP,,
3.2 HFRILFEESH) FHP

AGRIG TR L 5T FHP 1991 %E 2 IR Lofgreen
SRR R X R AR AR A R A, R T
AT H 8 FHP B9 R %5 0e] 15
R FH T 5 RS Y FHP 2 AT 478, A6 015
ZAtmtM FHP 4580 kI/ (kg BW'™ - d), EA BT
M KON R FHP 4y B K 598, 21
577.3 kI/ (kg BW*™ - d)'"*! | Zhang %" 45 4= K
N ACRER) FHP 4351 758 732 kI/ (kg BW™® - d)
Zancanela &1 W 5 4 ¥ 4 FHP N
310 kJ/ (kg BW"® - d), iR fiff 55 2 BH 4% Fh h 9 (1)
FHP R K25, RN RS AS R A K B B )
FHP /716 % 5, De Lange 45" F [a] 9 9% 4k 4
KR AR 0 B FHP % T 9Lk vk 0l 22 45
B, TRVRE Lin 28506 He A= KRB YUK A0 ] 05 325 01
& FHP, {545 1 55 De Lange %' 45 5 — 5,
AR ] K JE 5 R FHP (400 52 , (0] 05 15 0 22 4%
T YU L I 2 25 2 1T fig 2 2% o 1] K J, i 4
KBS EONAS FHP fR A, T e AR S 7R AT
X ERYSE RIS De Lange 6 Liu %51 pr 1544
AR, O mH 045 FHP & o0k, IR IA N
PUIRZS T sh P ik F R B A DU SE Rl AR 1 &
HARBEAR LA D e I FE . DL LIRS 45 R WIR
AR T 7 % Br i 45 FHP 25 A7 78 2 5%, L 4h,
NEm i 32 I3 & (95 0, Sakomura 2517 16 4] 3
AR GE B, Y R B R AR BT E 15,22,
30 °C WF, H AH B ) NEm Ny 497. 5, 457. 3,
387.0 kI/ (kg BW*™ - d) , Ui 7 — W H N, |
JETHE SR TR ae & TR, skl
HI FHP SZfh A BB e J7 i PR I A
EZHEWZm, X e RIS XA
i TR FHP, 255 % & DL B IR 3R Hfm] 22 7 n] LA
BRAE N SRS S35
3.3 1R¥F# A0 AME NE X AME %14 NE i

T A B S0 1 S 1R 38 1 R DR 3R
1B, T RS A RRF R (B I A SR B AR D, T
B R A PR E RS 19 S HATRI 9 ME [

J98.06 ~ 11. 75 MI/kg, “F ¥J {5 4 (9.83 =
0.65) Ml/kg, ARX5015 29 R0 HTHE 32 A AFF
K189 AME U 4 8.00 ~ 12.22 MI/kg, FH(H K
(10.05+1.02) MI/kg, # Lb [ & 0F 5% 45 5 i =5 .
FL) 22 S ] B R A 7 I AN TR 3 R T A R
() SR ) 7 T BB XS Bl 1 B T N, AR A A
KR AME 78 53 2808 10.15% , 3X AT AE S i
RSN A N N = i

BB THUFHI NE #9858 & Fraps'™ 16
X5 HRGE X2 IR CP &l 41% ~48% 1Y)
FAFFKIR NE JE BN 6.24 ~7.54 MI/kg, tAh, I
T U A P P 25 MR KFRIRY NE Y5 Bl
5.00~7.48 MI/kg ; 25 F 1L 452 453 48 B XY 15
FiARAF K B9 NE 8 Bl & 4.73 ~ 7.08 MI/kg; T4
A2 0) ] e ) A 0 ] 3 3000 5 X0 R R )
NE 4 6.35 MI/kg., AIREE5H Bow , kR 7 92
ZIALH B9 NE Ju R 5.04~7.30 MI/kg, Fi #f
I NE 725 52 250 10.13% , 5 AME #1245, BF5%
2 W 1R X6 A ) B AR AP e B 22 L (1
Xof R ATRA N K A R 28 5 A8 i 250 Sk T R R
AAXIEZE R SR AAE RN LIRS 22 A K
JRER . eAh AR AR AR T AP SR T
Zeng ZEHHFSE Bow , AR MR AU B AR S B AKT
103 mg/kg B, PEBARATRT 5 AR Y 24..7 9% X%
RIG A K AERE T A 7= AR B E s, AT 5 P AT
FEEAR LB R 15% , TA A B B 3 A 52 ) 1) ) i
A KT S SR FE KT NE 3F 5 i iR 28951 AL
P AT I AR F 9245 380 1 95 R b T RS AR AT KT Y NE
BT A E, B, Zinn &2 5% T 4 AR
FEAA NE, 25 5 5 /R AR A DL 3 A 4 45 Fn T FR
FIRE 2> 1M 7.86 .5.19 MI/kg., 23Tk L% 5
AT RA 19 785 35 A A3 R AR W 7 0 4.4% , T 8
o T AR 0 T A R R AR S 7 &, 9 HLW5 A4 R
0% BB iR P AR R P 2R 4 DR I 2F R R
) NE iz = T3 R A6

BT LSRRI RN RS AR AT KT AME %164 NE
BB N 58.11% ~64.62% , A R R FFHIE AME
A 3H A7 A 22 5, Macleod ™' 2 38 A FF K
AME ¥4t NE 3050 63% , 5 AR50 25 5 M
M, 2R RGE KT AR SO AME kol
NE HIRCHH (65.93+1.85) % . A ¥ K F 5K [
Je& B8 B sORE, B AT AE A sk R v e R A AR
FHZAT . FORAE Sy LR ) BE & 18R}, RS £ OK
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AME %1t 8 NE MR N (70.12+2.00) % > | #
PIRAY Tk AME #1464 NE BBCR N 78.1% %,
MU _EBEFE R AT, BE 1 6 AME %468 NE 193K
R TR AR, Swick 252 7E XY FAFFE L
UEBI T AME $%4k k) NE fIR0CR b % 1R K BE %
S AN G A, Bt A AR R AT e SR CP
P3G TR, DA g R A B AR R CP S i
2R AME WA ZUR 2 A 50 v 45 A FF
HIB) CP & 22 5K, 1 8 1 0L 3 1 A FE A Hh
I FE &, D A A ROCR AR, (B AR B T A B
3.4 KA AME FE ¥ 5 AR F7H NE

KA AME F18 B35 NE B4R OG5 A4
REM KL KGHY S NE 2 ) W3 7 E,
AME Fil CP 5 NE 24} i 3 1E A1 3¢, 1M EE F1 Ash
5 NE ¥%# MM, BE R#IEFEES CP K, 3
N5 NE S IEAHS  H2E i T& AR EE & &
KD, HX} NE WIEm g AN R E %, T
T RS FE R, I CP % 4E R NE 1Y 17 4% A
o (BEE PR AR F E A RE Y T, A
I CP 5 AME MAHE R E0C0 0.808, Rl ik 2%
IEARDG I R4 CP By #AE FE T K, CP Xf T NE
RUMKIR R IH ERN K w58 R W £ 429 it
R s DR AR A, B LLEF R T AR
EER G A R UIES R SO o 1 S W s s U RULE iR B e
1) 7 Ak RE 11 )85 AU 1) iF 5% 3R W, ADF 2 i AT R0 7
PR RE A S AR T R 720 e A XS AR KA NE T
R A I 57 rP [R)RE 2 B ADF 2 d5 4 5 401 43 3 0
- A3 15 2 Ay 45 5 — 2k i ADF i /E
e A SIS AR FEHD NE 19 5 A3 5 B0 R 43 ) B
T AR Z ez A 010945 2 e A W 5 B iY R
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Study on Evaluating Net Energy of Cottonseed Meal for
Cherry Valley Peking Ducks

MENG Hongmei' JIA Gang'® WEN Min'®> ZHAO Hua' CHEN Xiaoling'
LIU Guangmang' WANG Kangning'
(1. Animal Nutrition Institute, Sichuan Agricultural University, Ya’ an 625014, China;
2. Tibet Vocational Technical College, Lhasa 850000, China)

Abstract: The objective of this study was to evaluate the net energy (NE) of cottonseed meal in Cherry Valley
Peking ducks, and to establish the prediction models for NE of cottonseed meal using apparent metabolizable
energy (AME) and conventional composition. The factorial method was employed to evaluate the NE of cot-
tonseed meal, and the NE of cottonseed meal was divided into NE maintenance ( NEm) and NE production
(NEp) which measured through regression method and comparative slaughting method, respectively. The NE
of cottonseed meal was calculated by its substitution in the diet. In animal experiment, a total of 400 Cherry
Valley Peking ducks were selected. Firstly, twenty ducks were selected and killed by cervical dislocation to de-
termine both NEm and NEp according to the initial body energy of ducks at the beginning of the experiment.
Secondly, fifty ducks were selected and used to measure NEm which were divided into five groups including ad
libitum and 15%, 25%, 35% and 45% feed restriction groups (each group had 5 replicates and each replicate
had 2 ducks) , and all ducks were fed basal diet 1. The NEm was estimated by fast heat production ( FHP).
Thirdly, the other 330 ducks for NEp measure were divided into 33 groups (each group had 5 replicates and
each replicate had 2 ducks) , and fed basal diet 2 and experimental diets which used different cottonseed meals
to replace 15% basal diet 2, respectively. All ducks were killed at 14 days of old by cervical dislocation to de-
termine body energy. Finally, the AME and conventional composition of cottonseed meal were used to conduct
related analysis and multiple linear stepwise regression analysis with the measured NE of cottonseed meal, and
to establish the prediction models of NE for cottonseed meal. The results of this study showed as follows: the
FHP of Cherry Valley Peking ducks was 580.7 kJ/ (kg BW’™ - d). The NEm and NEp of diet substituted with
cottonseed meal were (2.97+0.15) MJ/kg and (5.22+0.12) MJ/kg, respectively. The NE of diet substituted
with cottonseed meal was (8.19+0.09) MJ/kg. The cottonseed meal was calculated to be (6.12+0.6) MJ/kg
of NE and (10.05+1.02) MJ/kg of AME. The efficiency of AME translate to NE for cottonseed meal was
(60.97+£2.04) %. The best prediction model established by AME and conventional composition was NE =
3.276+0.241 AME+0.044CP-0.081ADF ( R*=0.954 ,RSD=0.13 MI/kg,P<0.01) , in the formula, CP was
crude protein and ADF was acid detergent fiber. It is concluded that the NE of cottonseed meal for Cherry Val-
ley Peking ducks is (6.12+£0.62) MJ/kg ranged from 5.04 to 7.30 MJ/kg, and the variation is higher. The
NE of cottonseed meal for Cherry Valley Peking ducks can be accurately predicted by AME combine with con-
ventional composition. [ Chinese Journal of Animal Nutrition, 2017, 29(1) :97-105]
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