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8 FH 8 SR 00 PR S T LA R 4
BT Rk T P2 R THERSE? BRE? EoomE? B M
A2 AHE?
CLHR AR RS REER AR B, 221 7300705 2.7 B ARV ABFEBARRT 72T, AR
TR AR R sEe %, Jb st 100081)

B ARG B TE R B S S A 2R TR R AR A A . SR 66 K 18 H I AE
(49.6+1.3) kg MMALIA/NEIEE FIREHNY, RAZEMIXHAR 0 114, G
1 ANFERHTERZAN 10 MRIRIAARA, A 6 X ¥ @l Wi Aihss Oyl 8 & AR
WHRLE O 3 &) HEEBFZEE 10 o R R H A RERIR I RE, BEDRE R RMR IS e
FOREBS IR 4 BTV AL TR 7 IR . 45 SRR, 1D 10 FRS T RLE AR . MRVEVRIR A4S &
HiHRE R EZHRK (P<0.05), AHWEESHMREARIREZEHS (P<0.01); kK
S 325> 5 RE 2 A TE M e (P>0.05). 2) 10 Rk tabkHTT WAL IR SRR
e B % M X P < 001 >, FrO# S om oW oy RN
ME=-1.907+1.344DE+1.321DDM-5.347DOM-2.093DADF ( R*=0.845 , n=60, P<0.01 ) ;
ME=-2.105+1.349DE-6.577DOM (R*=0.842, n=60, P<0.01). [ME NfQBEEMI/kg), DE N
HALRE (MI/kg), DDM NATTEALTHIR (%), DOM NH[EHEN) (%), DADF NFAJH
WRRPEBR AT 4E (%o 125 BRI, ARS8 5% AF T oV B TR RS 77 2 T AR e,
E A PRI A R A 35 43 AT AR T HAR U B o
DCBRIA] . PSE RETARL: VHAGRE: ARUHEE: AIVEALIRZY: TROUELAY
TS S826

TR B E FRNME, — T T SRR & &, 5 — 7 TR T X S 7Y
JRAE & B R AL ARV AE R AR, R X 2 AT A RRIRN . 58 W HIT

SEHEIRMEN. B AT & EE e 2 R IARIEE (metabolizable energy,ME)

KR ER: 2015-11-03

EEWHE: ERRAEVFEARMKER (CARS-39); B FK = T ST VR P £ 4d FE 77 FE A xR 2 5 o va”
(2011BAZ01734)

feB N BRI (1990-), 5, WiHaFFA, WABE N, shE s 5HREF% . E-mail:

zhaojiangbo0722@163.com

SEEMEE: UK, #d%, t4 3IF, E-mail:  weisl@gsau.edu.cn; A H T, HF5C 6, 1 4-4E SIH, E-mail:

diaoqi caas.cn
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o HE (net energyNE) K%, ARy tiIF Al 75 220164 5B AQ T RE o (B 50RO A
BE— Mo LLELFEIN & , [ A A R BRI SR b v ok el Rk B0 A8 8 220 il SR A 2 . SR T 22 A R
ZAH SIS UERIT 7T, PR 2 B F I A Hh AT 2 LR T PRDRR B K AN REHG A2 ) ) 7 2 ek
ARG % o BRI, vREm b T b ek SR B, 6 TR 2 C ) PR 2 A 278
BAEEE o e BRI, wa s JEORE RIS F5= 20V 9 TR 5, B HE
Mg STACH RE O TS ZUCS) . FEPNE b, RyESF UGS 1 FRENE 5% 70 T e & TRDRH i A
AR FRINASE Y , T ARDRH A 5 R A e ] 54 FR) S 3 70 A el T DA e AR E S 14 1A )
FIIEBL, SR JEURHE S A4 Y B SR I 100 50 0 AR 00 o A TR JEURL A 3 FR BB R v o
FE AR EZEER, ARG BRI E 10 Fh 5 RO R, il AR g A AR
BRI IR EE S ERIATHE 10 MRS ACHRE, SRS TR e A FLRERE 75 70 BT 4k
TRy Z IR SR, AT S IR 2 PRSI BE R vEERA TN, bl el & SR (B 1 E B A
JE A E AR TR AR AR S B K
1 MRS
1.1 iR [A) 5 3 R

ARG T 2015 4 7 H £ 2015 4 9 AAE P EAOVAREB R il E i AT .
1.2 R E 53

AARIGAE T I At AT, EHL 66 K 18 HISAE R (49.6£1.3) kg fHifx/NEIE
FFAEHBRE, RAZEEIXAR T8 11 H, B4 1SR 10 4t
M. fd 6 HE. WIMIdt 16 d, Hhr 8 d NHHAM, J5 8 d AL IHALS IE 3.
ERBIN RS 3 d RIRZEAT ARG, Hor Al 24 h AESNYE REIRAR AR, B (RSP IE
FOARAS, 5 48 h Sl Bh Y B fe e &Ll
1.3 IR

ARIFER AR 5 FOK. SRMPUREEA R, P AR R H A — R AT T
) AR CR SO — S0 o AR B0 AR [0 LA AR DR AN [ B B 5 e iR A5 S, S — R Tkl
WL BITE 30%I0F, A5 ¥R A8 55 SE BRI E (L AR, BT ATE A T 58 TP PR 43 31 el 2
RFE N TR R SHL SRR RDFPRL. JEARN. TR ALY (DDGS)
B Bl R h (LR 30% 5 BB, BB RE. FOKRFIER . TR %A E 77



51 KFPEWE 1.

52 R 1 PRARBSE TR O 2L
53 Tablel Composition and nutrient levels of diets (air-dry basis) %

TR Diets

i AR MRFER AEERR TR AR

W E Items o e KFE INFE o P/ S .
Basal oat Baley Wheat Sorghum  Com Soybean Rapeseed Cottonseed Peanut nEY)
meal meal meal meal DDGS
Jik} Ingredients
FE1akL Concentrate 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
E°>K Corn 19.06 13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.25
ZH1 Soybean meal 1219 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46
£ Chinese wildrye  66.46 46.00 46.00 46.00 46.00 46.00 46.00 46.00 46.00 46.00 46.00
BERREFS CaHPO4 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
£1¥r CaCOs 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
%k NaCl 0.5 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
FiiEAEL Premix? 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
Pyt Total 100.00 100.00 100.00 100.00 100.00  100.00  100.00 100.00 100.00 100.00 100.00
E5EKF Nutrient levels?
T DM 93.02 93.19 92.86 92.47 93.27 92.44 92.86 92.67 93.04 91.92 92.45
HHLA) OM 86.75 86.89 86.68 84.98 86.44 86.17 85.41 84.71 86.25 85.44 92.45
*EE GE/(MJ/kg) 16.64 16.75 16.46 16.27 16.62 16.54 16.88 16.89 17.12 16.89 17.42
FHEE M CP 11.19 10.47 9.84 11.93 10.41 9.84 18.59 16.27 19.17 20.50 1545
AN EE 2.76 2.96 1.86 1.85 2.29 2.06 1.49 1.89 1.11 2.73 4.29
R PEBER A4 NDF 58.83 54.13 62.68 52.57 55.18 58.55 47.87 58.55 48.97 50.50 51.89
TRPEVES 4T 4E ADF 29.08 21.08 22.82 19.69 21.46 22.16 22.85 30.66 21.36 22.94 21.55
54 DFR AL AT e AR FE £ Premix provided the following per kilogram of diets:Cu 16.0 mg, Fe 60 mg,

55  Mn40mg, Zn70mg, 10.8mg, Se0.3mg, Co0.3mg, VAI2000IU, VDs5000IU, VE 501U,
56 DSl{E Measured values.

57 14 IR

58 TR A FH AP A B 200 A S AT R R, SR A AR @ AR S . T e TR AR 1 Ji
59  BMEERIRZES, BFHBREEFSAR, KR ITE R T i, ¥k a E R RAm
60  TAMREE Jy % A I ] ) pA A O

61 T BRI P S, PR TEAGARSEHRSE . 20501 08:00 T 18:00 HEATAAINE, &FIK &
62 1AM 600 g, H YK, RHBWESEKIEWEESE. IR, fRFRBOHCTRS L FHEEE, % 10%
63 HUFE, ¥R 5 d IR GV IRIRTE, FAEA 100 mL 10% HaSO4 (3 EHA A R
64  LABFIE A B G IRRYUSE, FREE SL, WRBRIRMES, MY HIIEE &R
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30mL, #8H¥E5dRRFFREE-20 CHRIERAE LA IIE AR
1.5 e fabs X I5vE

PRSP ) B BE (GED ALY (OMD. F#)5 (DMD. L EE H 5T (CP). #AENT (EED.
VEVRER AT 4E (NDF) FIERPEVRIR£F4E (ADF) & Bl 2% (TRl AR 2 A
MHEAY EHEATIE . AERRA Parr-6400 EUHLAAGE I E O &, 5 F IRAERIMIE, B S
P BUEARI I E BEAE, vH I IRARA PRI BEAE - ¥ 10 mL JRIESr 2 R AEIESR B, 65 C
BT 558 Re A, 79 BIBACR RIS el . RS = A8 55 [Fl SABLE A A 4E 7= (1) LGR
AN AGE I IR AR AR E IR Eh S RIS 24 h )5, JFIRESE
48 h (ARIIE, 75 48 h WA 0.5 h JlsE 1 IRIFIACHIAE A TR Be = &, & R sl 3es
F) 96 AN HLE =B M RIREHE , SRICPIMEAIE R KR R I P 0 e = =

TR O T RL 3R 3 R A I Y A 3 T 5 ] Adeloa® 1 AR
TR B IR 2 R AL (%) =100x (AR & B AAPRR FHiZ 7R 00 10 & B-HE S B

BRI EE) [ (SR B IR %R 7 1 & 8D
TR AR AR IR > R A B AL R (%) =100x[FHE IR0 KM EFEWHLE- (1-X) xIE
Pl ERDRR P75 o R A Tl T AL R /X
L P @/ E (b R AR i RS b SR
ERENE R R E T A U R
BEM=[RIGTIRAEME- (1-X) <FERAAR AE(E /X000,
A XONRFIIRE R ISR AR AL RE I RHI E 20 3 RRAE BLHRTH AL R AR RE .
DE=GE—FE;
CH,E=CH,Px39.54/1 0001"1;
ME=GE— (FE+UE+CH,E) ;
UE=T I PR R AR A — JEARRE(E «

. DE NTEILEE (MI/kg); GE NifE (MI/kg); FE N3%RE (Ml/kg); CH.E NF
KihE (MI/kg): CH.P WP & (Likg); ME JRETRE (MI/kg); UE J9IRRE (MI/kg).
1.6 Hdmab Pt

RIS HIRE K Excel AT AT S, SR SAS 9.2 Gt it #At {#) Correlate it F 57 4k}



92 HIMENEFRI; AIVHALIR . REAESEBEATAHOC T, FH Regression IR HEAT [ 73 #r, EESL T
93 M.
9 2 HREHW
95 2.1 FETEHH LR BE
96 T I A AR IR A RIS 45 & B RIER /N Z G RE B =, T 14.11 M/kg,
97  SEXFFIMIEALRERAK, 9 8.98 MI/kgs 48 A= KA U e 55t e T SEAF A B AIK, 43 )& 12.18 MU/kg
98  F16.65Ml/kg (£ 2).
99 R2FEEEHE AL RE AR BE
100 Table 2 DE and ME of concentrates
. SR PR HRFFHA RN TR
T H Mk K% N R EEP/S "
Soybean  Rapeseed Cottonseed  Peanut LAY
Itern§ Oat Barley Wheat Sorghum Corn
meal meal meal meal DDGS
FER Intake/ (g/d) 111828 111432 1109.64 111924 110928 111432 111204 111648 1103.04 1109.4
el & Fecal output/ (g/d)  407.16  429.75 345.17 39466 40174 457.80 502.74 416.31 433.55 462.07
HALRE DE/(MJ/kg) 13.06 10.36 14.11 1253 12.52 11.13 8.98 12.56 12.18 11.82
RgiHE ME/(MI/kg) 9.59 10.36 11.18 8.65 10.08 7.68 6.65 10.34 12.18 10.50
WHLRE/LiTRE DE/ME 0.73 0.75 0.79 0.69 0.81 0.69 0.74 0.82 0.86 0.89

101 2.2 AEVARIREES IR 5 5 R E AR I 2 p
102 FERE TR R 7% 7 15 18 8 SR AT HH RV A B AR REBEAT AH DG 20 AT, 49 RS TRDREA AR
103 WRESHERS IR oA OGME (P>0.05); FETRIRIIVIE AL BE SRR IE VR A4 & Bk B B AH G (P
104 <0.05), SHHYEEEBIREEFEML (P<0.01) (X 3D,
105 3 FETRIEES IR 5 5 AL Re B AR IR AR DS 4 A
106 Table 3 Correlation between proximate nutrients and DE or ME of concentrates
o ‘ b meMeEE
B RE| Tt HHA pr¥ita FHLR 15T s s LG
Items DM OM GE CP EE
NDF ADF
H1tHe DE -0.254 0.399** 0.269 -0.254 -0.049 -0.306* 0.069
e ME -0.159 0.213 0.018 -0.053 0.018 -0.197 0.176
107 R FZFAL (P<0.01), *FRBFEMK (P<0.05). K4 [,
108 ** mean extremely significant coloration (P<<0.01) , * mean significant coloration (P<<
109  0.05) . The same as Table 4.
110 2.3 AEARERTE TR S A BE R AH I 2 A



111 e ATR > 5 AL RE AV QU BE 70 AIREAT AR SCE A, 15 AR BE S AL e A T AL T

112 Y5 (DDM) FR[EALENLY) (DOM) ZHEEMHEEHL (P<0.01) (K 4).

113 4 ORREE A TR 0 5 A e ACH R AUAR 5G4
114 Table 4 Correlation between digestible nutrients and ME of concentrate
i H THALEE CIRNCEEA ATEAL AL AL AL ATEALER I
Items DE T AHY FHLAR 5t Vel F 4t Vel F 4t
DDM DOM DCP NDF ADF
WHAiLHE DE 1.000 0.860** 0.851%* 0.042 -0.141 -0.191
R HE ME 0.877** 0.622** 0.605%* 0.115 -0.054 -0.232

115 2.4 FETaRM QI RE T 5 A% (K 2 5
116 2 A REAE D A RE AP — TN A I, T RE IR k€ R BON 0.770;5 24 A I { A

117  DOM FIVEALREX AR BEIEAT T, 7 FEHT R 1A H) 0.842 (3R 5).

118 5 SNHTIHAE SRV BTSRRI B8 B TR 75 R

119 Table 5 Prediction of ME of concentrate from digestible nutrients
G5 e . P{H
No. T 772 Prediction equation R? Pvaluc
1 DE=3.780+11.570DDM 0.740 <<0.001
2 DE=2.876+12.262DDM+1.985DCP 0.776 <<0.001
3 DE=2.918+11.787DOM+2.780DCP 0.791 <<0.001
4 ME=-1.473+0.901DF 0.770 <<0.001
5 ME=-2.105+1.349DE-6.577TDOM 0.842 <<0.001
6 ME=-2.077+1.365DE-1.154DDM-5.590DOM 0.842 <<0.001
7 ME=-1.907+1.344DE-1.321DDM-5.347DOM-2.093DADF 0.843 0.008

120 ME HUitRE, DE NiHAGEE, DDM AVTHATH, DCP AW UM EE B DOM AT HAA L

121 %), DADF NV HALERVEBE R T 4L

122 ME was metabolizable energy, DE was digestible energy, DDM was digestible DM, DCP was digestible CP,
123 DOM was digestible OM, and DADF was digestible ADF.

124 3 ¥ ®

125 H T~ 52 2% (0 s BRI S AL SR PR R B T 3, I R B TR i B R 2 A8, IRl
126 FEr A& R RLKE FRE AN E TR DS S & BRI PR OG, A H ARDRL 05 TR LA
127 IEEHBPRO AR E FROME, XA BRI GARL B B TR A R B AR R B B
128 ARBFRE AT LR S S 2 s Wl bRk TR 00, DA B N RIS 1 fe 2 s ek e 77
129 SEREHE s TRHAI IR o (BRI RE I E 7 Z4 € A U E R A S, 1A
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RE PRI E M LAIEAT , i AR 22 8 FR I 3 v AR REAE 22 D dfEIME , SR itk — P IR IE
TR (gt O AQ RE TSN PSR A3t 138 K 7 170, i AR 78 22 38 5 — b A R AN [R] 7 Hhdt
ATMRAE M, ALY, A e 5 DAAE I AN 7] (A2 TR RO JE FEAR K, 6 H
10 Fiok Rk JEUREEAT BN 75 R 57, i ST AR Y 3 Y B U2

3.1 KT 7R ST REZ IR 26 &

Ch AR > S8 FRIMERRD) g5 B T P B FioRs Tk (e 77 20 LA AL BE
6 BT S RL 7 Ar  LAORS ERDI EORE R RE IS 77 73 A A0 BE 2 1] ) 9% 2RI, AP} b (AR 2 3
BRI ek 1 FIORE T 17 25 2 55 AR B 1 AR S T4 B 2 35 7K T, (B ML A 1 AT T4 s A
REAN 2GS, TR b T A B HEDN R M0 AN SR, PRV Ak e 5 T LR
Fror Z B (5% 2 7 Bt — 2D IR I0IE « 5 B & 3h W) LA RELL T AL e SE Em, (EARIRERY
ISR T AE 7 o 2 KA ANV S BRI, AL SERl 52 S A RE, PR RIS 77 7
FE AR RE RO PINAR Y, BEAT ACU BRI 245 & A7 SERRTE DL, b, B Rhiakl sl
RERF TS NE TR A, RS €2, R EREmAR AT
5. SEH PREE. VNG SChr & TN KT i, it DAE B B SR B3z 02 150, Rl
) AT DS TR E 1R R O R . RS GTRL AT R, xR )
M B RVAE ST 1 AR W R RE R TN 5 AR, 3B AT — LA U L SRR S SR )
FEIL T DDGS. SFF2R . Mk 55 JFRH RBEAR I PRI AL O7190, - e &4 st LA e ol
SERRAE RONE R NIRATNESE, AR A RS & B 5L, SehrillE
110 FiAs RS AP R A AR T AL REAIAC T BE o i 2 B0k a7 ) el R S 7 20 SR
DUHS DELE AL REAAC I BE A TIUIN 77 78, SR A 13006 25 2R rhoRs DR AR e 57 70 5 AR e B A
KA, TEIEAT AL % 23 BRS DR QA B R T R . T IR T REA LA R LTI, 5%
72 R O ARER AR BEORE AT SCSER T 08 5R o AN R 0 HAS R Sl EURE AT BE S AN R TS
FRREY s DRICRE A JEURH AR S5 R TN R 5t 2 AN [ 2021, ASCASC SR o P e PR AR 57 2 AR S s
AR REEAT T 5 P FC ) (00 PR i el ELA S R 73 mT e S5 k8 H Al DA LA RO
SN T 7R 0 5 T AL RE AN E 2 TB) AR SR, 5 AU RN B 4 s 1 B 2R PR s A
SN, I S0 PRI U 5 R DAAS U RO MRS 5% 23 25 B, M IR 0 Rl R il W B ik
R U TR BEAT REM IR, SR S 4 s ) SR 2% T AR (107 A A RS K, TV AL A 9
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FEAR SRR EAR (7700 5 i, R G R M R AT S T A 3R A R B, PRI
B B A B RS JRURH KRR 7R 43 55 ORI AT R R AL LR IR R

T2 R 480 EA WU HE LI A SR TSR, b A0 AR LU HL Rl 1 S R 2 P
JITDRHE R R — , SR ARDRL 3R IR 2 G5 R 2R YRR E , T LS A K I AR AR
BARIG T 5 A5 R, 53 AR BE TSR BN, T DL o 8 R S5 AR AL R
BEATILE, FIRES: HHIEEAE () 4
3.2 FIRITEAGTR SN g AR Rl T AR A

S SRR L R A S ITE R & TR b, A B U G T VR PRI 3R 43 T
AR A, 3K S TS R FE A SR ] A 7 B PR, (LR 5 % B A3 AR [ A P st 2 Rl 45
P R B2 S BRI AR B 2 5, Ll BELe i b e S R IO BB IR A T, I LA
F I S R B DR SR IR AT AR, B AT S GRS 3% 201 T R HEAT SR 2K
BE 1A TUI (R PR Hh AR 22 Gk b eV AL TR S RSN B SR A 97 4, AETO S FE b 5T
AP ALTR Sy, TR AR A B T I AT . AR, SRR e IR S
AR REA B KAR SR, AT LA RLRT VM AR 53V R F000 PR e T e g AR R 2224, R4
T AL TR TN T3 R 2 R T 2 RN LAy mT Y A 5 2 4L RIS B WF 5 07 V6 P A R 2T A
PR LT YT, TR ER P MBI i, S5 MBUN 2%, (HTRINER: AR RE TN AL RE
DR R A3 2 M RS AU IO REAE, A7 S Pl i A b B e DL R % 0.82 SR T
RGFHERS, — Lo 2B E [ 23 b 7 7 A AR TI0IUAC G Bl 1t TEN 75 A Ik g i
BN S o AR RIS e ROV AL 3% 43 0 AL BB R TR A AT T, R BB A T R £
12 7R IMER TR SR L (H 3 AN LS AR R MR SO AN R FESERRI
AN 2 187 P I TR A e 0 22 P8 T R S FH e, R G YV A B R LA Ay 00 R 1
W75 RN S
4 4w

@O XTI, R GRS RIR M ik 21 4 & B 5 9 Ak b 2 IR A A DR MR A 31 8.2

K, FHE RS MRS IR BN R K, RS TR RS 770 5 AR BE 3
RAFAE R
@ M W oW K K opo#g x KW R om om oW oy RN
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ME=-1.907+1.344DE+1.321DDM-5.347DOM-2.093DADF (R*=0.845, =60, P<0.01);
ME=-2.105+1.349DE-6.577DOM (R*=0.842, n=60, P<0.01). [ME A BE(MI/kg),
DE LR (MI/kg), DDM ATTHEWTYIR (%), DOM R HAAIY (%),
DADF AW {HAGTRYE VR A4 (%) ]
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Establishment of Prediction Model of Metabolizable Energy of Concentrate for Mutton Sheep by

Substitution Method?
ZHAO Jiangbo'> WEI Shilai'® MA Tao> XIAO Yi*> DING Jingmei®> LI Lanjie’> FENG
Wenxiao? JIA Peng? ZHAO Mingming? DIAO Qiyu?”

(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070,
China; 2. Feed Research Institute, Chinese Academy of Agricultural Sciences, Key
Laboratory of Feed Biotechnology of Ministry of Agriculture, Beijing 100081, China)

Abstract: This experiment was conducted to establish prediction model of metabolizable
energy of concentrate for mutton sheep by substitution method. Sixty-six castrated
Dorperxthin-tailed Han F; rams [(49.6£1.3) kg)] were randomly assigned into 11 groups (1 basal
diet group and 10 experimental diet groups) with 6 rams per group. Digestion and metabolism trial
(8 days) and respirometry trial (3 days) combined with substitution method were conducted to

measure digestible energy and metabolizable energy of 10 concentrates, and to establish the
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models between metabolizable energy and proximate nutrients or digestible nutrients. The results
showed as follows, 1) gross energy (P<0.05), acid detergent fiber content (P<0.05), and organic
matter content (P<0.01) had significant correlations with digestible energy; the proximate
nutrients had no correlation with ME (P>0.05). 2) Digestible nutrients had significant correlations
with  metabolizable energy (P < 0.01), and the equations as follows:
ME=-1.907+1.344DE+1.321DDM-5.347DOM-2.093DADF ~ (R>=0.845,  n=60,  P<0.01);
ME=-2.105+1.349DE-6.577DOM (R?=0.842, n=60, P<0.01). [ME was metabolizable energy
(MJ/kg), DE was digestible energy (MJ/kg), DDM was digestible dry matter (%), DOM was
digestible organic matter (%), and DADF was digestible acid detergent fiber (%).] In conclusion, it
is unsuitable to predict metabolizable energy using the proximate nutrients, while it is accurate to
predict metabolizable energy using digestible nutrients of concentrate.

Key words: mutton sheep; concentrate; digestible energy; metabolizable energy; digestible

nutrients; prediction model



