BB ESR 2016,47(11) :2257-2265

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2016. 11. 013

48 Sfe VB X A 26 5 400 B AL 2R B
BAR i B T A R B v

RO A RT RS ALY B THE L FAR L SIR. Y B L IR
(Lo AR R A R F G BT » A Ml 85 28 R T 52505 I 50 100081
2. H A M K SRR R 2 B 22 730070)

WO A S 7R K R 43 BRI AR S A AR R A AR RE B AT . R HR 66 18 H AT
H(49.6E1.3) kg WHIAX/NREIEF FI R LB WE RAS2ENRE BRI, 36 11 A48, @3 1456
TR AL AT 10 A8 IRV AL o 43 S0 10 Fofr ik 360 AT AR 11 AOE s 55 0 AR AT T Ak % 40 s AR 36 0 10 i i 36 A7) AR 11 37
1k BE (DE) FAR M ik (MED 5 2k % [u] )3 J5 & 2 57 X 3 BE 5 M0E s 35 40 0 R] 0 A 3% 40 1 T D0 S 780, &85 SR 3% B, AT R 1Y
OMD #il GED 5 CP.NDF,ADF.GE #f %4k i 3 (P<<0. 01) ; CPD 5 CP,NDF,ADF # 26 #% % 3 (P<<0.01), 5 OM
A% 3 (P<C0. 05) ;NDFD #l ADFD 5 GE il CP A0 56 i) . % (P<C0. 01) . NDFD 5 OM FI NDF #f 3¢ i 3 (P<<
0.05) . F7 Bk 4w 75 43 1% 19T B8 T 0 A &, ME(M]J « kg™') = 38. 881 — 19. 516 ADF (%) — 28. 6720M (%)
(R*=0. 640, n =60, P<C0. 01> Al {4k 7% 43 AC i BE Bl A &Y. ME (M] » kg ') = 1. 613DE(M] « kg ') —
14. 705DOM( %) +2. 743DNDF( %) —3. 179(R* =0. 879 ,n=60, P<0. 01), %% I~ 3 B , {a) o} AU W% 3 45 1 1 305 1k 32
53 55 1R RE 22 TR0 AH G M I 5, T LA S S ARE e 3% 43 0 RT3 1k 3% 0 ke Ak e AR 1 R SR AT A R0 T

KR R AL RE AR AR s T AR 2 s T A AY

B4 %S :S826;S816. 4 AR E RS A XEHS: 0366-6964(2016)11-2257-09

Effect of Concentrate Source on Nutrient Digestibility and Establishment of

Prediction Model of Metabolizable Energy in Mutton Sheep

ZHAO Jiang-bo'?, WEI Shi-lai*, ZHAO Ming-ming', MA Tao', XIAO Yi', DING Jing-mei',
LI Lan-jie', FENG Wen-xiao', JIA Peng', DIAO Qi-yu'”
(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)

Abstract: The experiment was conducted to evaluate the feasibility for establishing the prediction
model of the dietary metabolizable energy (ME) of compound feeds of sheep by using proximate
anlaysis measurements or digestible nutrients. Sixty-six castrated Dorper X Thin-tailed Han
crossbred rams ((49. 6+ 1. 3) kg of body weight) were randomly assigned into 11 groups(one
basal diet group and 10 experimental diet groups). Digestibility trials were conducted to measure
and calculate individual digestible energy (DE) and ME, establishing the metabolic energy and
proximate nutrients and digestible nutrient prediction model with the linear regression method.
The results indicated that: the OM and GE digestibility of diets were significantly related to CP,
NDF, ADF and GE (P<C0.01); CP digestibility was significantly related to CP, NDF and ADF
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(P<C0.01), and significantly related to OM (P<C0. 05); NDF and ADF digestibility were significantly
related to GE and CP (P<C0. 01). NDF digestibility was significantly related to OM and NDF (P <C
0.05).
(MJ » kg ')=38.881 — 19.516ADF (%) — 28.6720M (%) (R*= 0. 640, n=60, P<(0.01); The
prediction equation of dietary ME using digestible nutrients was ME (M]J « kg™') = 1. 613DE
(MJ] « kg ') —14.705DOM (%) + 2. 743DNDF (%) — 3. 179 (R*=0. 879, n=60, P<C0.01). In

conclusion, there were significant correlations between proximate nutrients, digestible nutrients and ME.

The prediction equation of dietary ME using proximate analysis measurements was ME

The prediction model of proximate nutrients and digestible nutrients can be used in routine analysis.
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Table 1 Composition and nutrient levels of diets (dry matter basis) %
H K%, Ingredient
B Mk K& PE O mE XKk EM AT RRRRRT FEAEM A
BiH Ttem O i T S (S S SO (1 S 4 ] A i) A ) A W
Basal Oat Barley Wheat Sorghum Corn Soybean Rapeseed Cottonseed Peanut DDGS diet
diet  diet diet diet diet diet meal diet meal diet meal diet meal diet
24 1, Ingredient
NGRS ] 0.00 30.00 30.00 30.00 30.00 30.00 30.00 30. 00 30. 00 30. 00 30. 00
E 2k Corn 19.06 13.25 13.25 13.25 13.25 13.25 13.25 13. 25 13. 25 13. 25 13. 25
TH1 Soybean meal 12.19 8.46 8.46 8.46 8. 46 8. 46 8. 46 8. 46 8. 46 8. 46 8. 46
2 ¥ Chinese Wildrye hay 66.46 46.00 46.00 46.00 46.00 46.00 46.00 46. 00 46. 00 46. 00 46. 00
Wl 255 CaHPO, 1.40 1.40 1.40 1.40 1. 40 1. 40 1. 40 1. 40 1. 40 1. 40 1. 40
£k CaCoO, 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Ak NaCl 0.5 0.50 0.50 0.50 0.50 0. 50 0. 50 0. 50 0.50 0.50 0. 50
IR Bl Premix"” 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
41t Total 100. 00 100. 00 100. 00 100. 00 100.00 100.00 100. 00 100. 00 100. 00 100. 00 100. 00
B F2 7K F Nutrient level®
4k DM 93.02 93.19 92.86 92.47 93.27 92.44 92.86 92.67 93. 04 91.92 92.45
AHHLY) OM 86.75 86.89 86.68 84.98 86.44 86.17 85.41 84.71 86. 25 85. 44 85. 87
g/ (M] » kg™') GE 17.89 17.97 17.73 17.59 17.82 17.89 18.18 18.23 18. 40 18. 37 18. 84
HEB R CP 12.03 11.24 10.60 12.90 11.16 10.64 20.02 17.56 20. 60 22. 30 16. 71
Mg EE 2.97 3.18 2.00 2.00 2.46 2.23 1. 60 2.04 1.19 2.97 4. 64
Pk R 2T 48 NDF 63.24 58.09 67.50 56.85 59.16 63.34 51.55 63.18 52.63 54.94 56.13
B eV i 7 4 ADF 31.26 22.62 24.57 21.29 23.01 23.97 24.61 33.09 22.96 24.96 23.31
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TU. 44 % Dy 5 000 TULZi2E 3 E 50 TUL® . B3R K- S0
Y. One kilogram TMR contains: Cu 16. 0 mg,Fe 60 mg,Mn 40 mg,Zn 70 mg,1 0. 8 mg,Se 0. 3 mg,Co 0.3 mg, VA 12 000 IU,

£ 16.0 mg, 8k 60 mg. 4 40 mg.%F 70 mg, il 0. 8 mg, Ml 0.3 mg. 4 0.3 mg. 442 A 12 000

VD; 5 000 IU, VE 50 TU. ?.
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Table 2 Nutrient digestibility of 10 diets %
MEZ KE NE O ER O OEkK HM AT MAFRT  ABAER BRI -
— FRORR R R R WR AR R R MR P ;;;
Oat Barley Wheat Sorghum Corn Soybean Rapeseed Cottonseed Peanut DDGS Mean oV
diet  diet  diet diet diet meal diet meal diet meal diet meal diet  diet
Tk DM 63.85 61.42 68.93 63.93 57.46 54.84 62. 27 59.05 60. 85 64.78 61.74 6.49
ALY OM 68.22 64.32 72.23 66.75 60.65 58.32 64. 36 62.27 64. 41 67.65 64.92 6.18
g GE 65.59 60.90 69.85 65.28 60.54 56.43 63. 14 61.02 63. 20 64.95 63.09 5.79
HEHE CP 68.56 69.36 78.07 68.33 73.15 63.56 75.47 80. 38 79.57 65.37 72.18 8.32
Mg EE 72.11 55.09 31.53 63.89 66.77 64.33 44.56 49.77 59. 37 60.89 56.83 21.19
PR AT 4 NDF 54,17 60.49 58.95 60.70 48.17 51.77 50. 32 44. 36 47.31 54.13 53.04 10.75
R BE R 4F 4 ADF 42,94 44.79 47.06 45.49 35.90 43.74 39. 14 33.90 35.31 41.53 40.98 11. 36
xR3I FOEUEEMBEASEMESF
Table 3 Correlation between nutrient digestibility and proximate nutrient
S Ttem A B ps¥:id HLEE 1 5 RS AT ME RRPEVE IR AT 4E
OM GE CP NDF ADF
H ALY AL OMD 0.223 0.624"" —0.496"" —0.514"" —0.652""
HHEH AR GED 0.142 0.502" " —0.404" " —0.557"" —0.681""
FE H FE L2 CPD —0.327" 0.113 0.569" " —0.574" " —0.426""
Hh Pk G U £ 4 9 1k 2R NDFD 0.271" —0.700" " 0.776"" 0.281" 0.168
i 1 Yk ¢ 47 4 1H fL % ADFD 0.083 —0.684"" 0.670"" 0.219 0.020

. P<<0.015".

B TR A L S T A R T A R (53D
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P<C0. 05. The same as Table 6 and Table 8
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Table 4 Prediction model for nutrient digestibility and proximate nutrients

%5 No. i J5 # Prediction equation R? P-value
1 OMD=1.987—0. 873ADF—0. 068GE 0. 687 P<<0.01
2 OMD=2.164—0. 528 ADF—0. 075GE—0. 273NDF 0.738 P<C0.01
3 OMD=1.952—0. 338ADF—0. 059GE—0. 377NDF—0. 256CP 0. 764 P<C0.01
4 GED=1.634—0. 9ADF—0. 48GE 0.610 P<<0.01
5 GED=1.801—0.573ADF—0. 054GE—0. 259NDF 0.662 P<C0.01
6 CPD=0.896—0. 079NDF+1. 084CP—1. 273ADF 0. 684 P<C0.01
7 CPD=0.876—1.121CP—1. 383ADF 0. 682 P<<0.01
8 CPD=1.917+1. 447CP—1. 363ADF—0. 065GE 0. 760 P<C0.01
9 NDFD=0. 699—1. 185CP 0. 602 P<C0.01
10 NDFD=1.765—0. 848CP—0. 067GE 0. 683 P<<0.01
11 NDFD=1.708—0. 783CP—0. 070GE+0. 215NDF 0.712 P<C0.01
12 ADFD=1.669—0.071GE—0. 535CP 0. 569 P<0.01
13 ADFD=1.603—0. 072GE—0. 607CP+0. 435 ADF 0.615 P<<0.01
2.3 AMBKRASSESEUEMNEXXR 11.45 MJ « kg ', S KF A0 Y T Ak BE A AE A= 1%

10 7 3 56 A AR A9 T fL BE S (8 18, 74 o 12.32 MJ « kg A1 9.36 MJ - kg 1. iH AL
MJ - kg 'L S RECN 489 VBB B E O BE/MUBHREF I HLAE S 0. 77, A8 5 R B 3. 61, Ko
10.62 MJ « kg "R R BN 6. 59 b /NE R TR 49T 1L BE/ ACF BE LU (LA KW 0. 82, fe /)y
PERE AN RE B s 20 90 O 14, 68 M« kg PRI {HONEDMIAIRBRAY 0. T4(GR 5).

FS5 10 Tk 317 AR B9 38 40 8L 0K 5 e
Table 5 Digestible energy and metabolizable energy of 10 diets
WA ORE P O WBR O OEKR O BN SN MM B4 EORW

il =1

25T

WH AR MR WA R R AR ] A ] A R S XE _—
Ttem Oat Barley Wheat Sorghum Corn Soybean Rapeseed Cottonseed Peanut DDGS Mean /\‘

diet  diet diet diet diet meal diet meal diet meal diet meal diet diet
HALRE/ (M] » kg™ D)
DE 14.17 12.91 14.68 14.02 13.88 13.37 12.32 14.00 13.77 13.77 13.74 4.89
fCIBHEE/(M] « kg™
ME 10.70 9.82 11.45 10.33 10.89 9.89 9. 36 11.08 11.08 11.25 10.62 6.59
1k RE /A aE

0.75 0.76 0.78 0.74 0.78 0.74 0.76 0.79 0. 80 0. 82 0.77 3.61
DE/ME

AR H ) NDF A1 ADF 5 18 #2 7H 16 &8 A0 4% it F 6 HARELEEMKEESAREKRSES SENEXES T
BB B EMAH I (P<<0.01),OM.GE.CP 5t Table 6 Correlation between proximate analysis and digestible
Ak BEFI /ft BHRETC B 24 6 (P>>0. 05) (£ 6)., energy and metabolizable energy of diets

AR LR & RS ARG mn ey e o TETER B
WAL HTLE B (£ )3 AGWEA TR, KRRk lem oM GE . o R
R k2 v 00 AE Y e 3 A B AR I BE Y O £ W1k fE
A 25 ADF, @i ADF 55 iy A8 % 57 7 ik DE

FRER BB R A R RR IO I CGle E y0 og —o 065 —0.100 —0. 711
7).

0.162 0.219 —0.245 —0.724" " —0.807" "
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Table 7 Prediction equation of dietary digestible and metabolizable energy using proximate nutrients

%5 No. T J5 # Prediction equation R? P-value
1 DE=16.877—18. 431 ADF 0.651 P<<0.01
2 DE=17.910—13. 103ADF—4. 421NDF 0.751 P<C0.01
3 DE=18.653—8.751ADF—6. 667NDF—4. 255CP 0.791 P<C0.01
4 ME=13.551—16.435ADF 0.510 P<<0.01
5 ME=38.881—19. 516 ADF—28. 6720M 0. 640 P<C0.01
2.4 ERBTHALFESS KRB L DNAXEF Y A 25 0 L G 5 A 2%

WAL AE SRR P g DDM,DOM 5 4 53 1F A 5% (REINE o T vl N IR R f = 7 B il R R S s
(P<C0.01) .45 ADF &£ i 3 1 1 5¢ (P<C0. 05) ; Ui AE H S 5 FE (9 R 10), 3l DOM, DCP #l
5k i DDM,DOM Fil DE 5 # 5 3 1F A7 56 (P<< DADF #4 it v ¥ 11 15 00 7 1k B 5 1R 8f B8t v] DLl
0.01) .5 DADF 2} i3 2 7 A% (P<<0. 01 (£ 8)., i+ DE.DOM F1 DNDF k47 s #g i Wi

®8 HRRBESEHAEFMRIEX

Table 8 Correlation between digestible nutrients and metabolizable energy of diets

el ke AT AR ALY AT E B R AT AR DR R AR A R  AR E VE  2T 4E
Ttem DE DDM DOM DCP DNDF DADF
AL fE g .
DE 1 0.859 0. 865 0.099 —0.180 —0.338
1R e .. .. . 5"
ME 0.877" 0.604° " 0.611°° 0.061 —0.182 —0.375""

RO HREHEMRPESTELEFRYRTMNTE

Table 9 Prediction equation of digestible energy and metabolizable energy of diets from digestible nutrients

%5 No. i )5 #2 Prediction equation R? P-value
1 DE=3. 647+16. 199DOM 0.748 P<C0.01
2 DE=1.791+18. 424DOM+5. 990DCP 0. 821 P<<0.01
3 DE=2.972+17.577DOM+4. 487DCP—5. 854DADF 0. 836 P<C0.01
4 ME=3.256+11. 747DOM 0.373 P<C0.01
5 ME=0.907+14. 563DOM+7. 581DCP 0.584 P<<0.01

®10 BARKEESAHAEFRYRMBELERNSE

Table 10 Prediction equation of metabolizable energy of diets from digestible nutrients and digestible energy

i = No. i J5 #2 Prediction equation R? P-value
1 ME=0.901DE—1. 626 0.770 P<C0.01
2 ME=1.423DE—11. 309DOM—1. 935 0. 857 P<C0.01
3 ME=1.613DE—14. 705DOM-+2. 743DNDF—3. 179 0. 879 P<C0.01

B (L3 AR B M 6 RO, 4

3 % 8 TARGEIE T 2 F A 9 A2 1 R S o e R
3.1 ARERASSESHUENEXXER sty AL I % 0 B R A1 9 A 5 43 BT A5 T 9 5 4 4R b

ik E NS B ZAEMPT T LB AR SRS RS CP R IEMSK. 5 NDF 2 BN
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