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1. 42168 What is NE?

HHe = BBE - &6 - JRBE - Bt - PAIuFE
NE = GE-FE - UE - CH4 - HI
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2.1 Nt Hifae—E#E
Why using NE—Accurate

FRR A TFO TR YR R Ae R

The most accurate estimate of the energy actually available to the animal

Energy (MJ/kg DM)

JZ &l Ingredients DE ME NE

2% EE ‘ %K Corn 96 99 124

Common 2 tH SBM 100 100 100

IZEceicnLs %k % Wheat Bran 66 66 73

DDGS 92 87 96

R =Y EKBRZFHH Corn germ - - -
Corn-products meal

i;ﬁﬁi fjﬂ . 62 56 69

3%fH Rapeseed meal 74 71 78

fﬁﬂed . #ifH Cottonseed meal 63 61 69

A¢."E4f Peanut meal 95 85 99

- ) 2744 Sunflower meal 60 57 59

RSB 20 R EURE AREE WP \ .
Mafic £#E, SrHAE

teWSBio K TWIDIL) http://www.mafic.ac.cn
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2.2 At Re—4 & EhridEr-
ing NE——Pig industry

Al REERF A= AN RIGRE, [ OLT 7R [ 2Rt

Determination energy for maintenance, production and Hl at the same time

Yo
‘

WEBHKI TWmMI http://www.mafic.ac.cn



2.3 944 Fi# BE—— 45 & L PR
Why using NE——Pig_industry

/::

— & &

I DL 3 ) 7 A= K P4 B Predict the growth performance
A EREE A R XA A K RERIRTE

Effect of increasing levels of dietary fat on energy system

JH A0 evels of tallow, % , ¥

HE R 7K Levels of tallow, % 0 IR ANEES 525 SEM  PfE

AR EADG (g/d) 598 622 634 642 800  0.001

o fafn T3F =

ﬁﬁ;ﬁ%ﬁ 9 20.65 203197 2157 218 025  0.002

ﬁm;ﬁ@id) 1097, 7 30%62 2088 21.14 024  0.002

iz Lol T =2

ﬁ?iﬁiﬂfd) 14.81 15.36 1564 1586 018  0.001

e . — A

E?E%ftﬁfiﬁﬁf&g) 34.55 34.28 3404 3402 014  0.009
o

;Ejl mﬁziiﬁ%&g 33.41 33.16 3295 3294 014  0.012

FRARERE 24.79 24.71 2470 2468 0.10 0.573

| NE intake/gain (MJ/kg)

B EIFEFAENDE. MEA—%(, NE{H 2 —%{ Energy intake per BW gain is significant different
for DE and ME system, but the NE intake per BW gain is not affected by levels of dietary fat

TeWSBIBRd TUWIDIL http://www.mafic.ac.cn

Wu, 2007
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2.4 NTARFRE—RI=Y
Why using NE——By products

£ AK&F=¥)Corn-product:
E>KDDGS : 68 /71 (%, 2014)

Corn DDGS: 6 million T (Li, 2014)
EXRBRAR: 4B AW (£, 2014)

Corn gluten feed: 4 million T (Wang, 2014)

ERKEEM: 28 7 ME(X),2014)

Corn germ meal: 2 million T (Liu, 201 4)

71 Oilseed meal: F#iRapeseed meal; #¥ficottonseed meal;

/‘» \{\\/
184 ¥peanut meal; %ﬁ\ﬁsunﬂower meal

(AP m s, n T DR A A, AR |

e EBiIRd TWIL) http:/www.mafic.ac.cn 6



2.5 Nt EER—EIF=Y
Why using NE——By products

S INDDGSJG K FAMEK R FNEAR F 3] fR 438 = Fn Rk H 39 = () =20

Carcass characteristics of pigs fed diets containing DDGS and formulated using the ME
or the NE system

In B Item ERK-25H AREEE-DDGS - 1#E:-DDGS p-value

Corn-SBM ME-DDGS NE-DDGS

AR{A&I% & Carcass gain 100a 97.45b 99.40a2 0.01

AE{A H1E & Carcass ADG 1002 OF 47" 99.44a 0.02

E: 3F1H1,2333K5, - INEE, BMLBIER, 81MER19-243K%
Note: 1,233 pigs, 3 treatments, 19 replicates per treatment, 19-24 pigs per replicate

J. Acosta et al, 2016

teWSBio K TWIDIL) http://www.mafic.ac.cn



2.6 Nt ER——RE R
Why usmg NE——Decrease feed cost

Decrease feed cost and N output R RRAER AR BT A & o
Bl 4% £F Ingredients DE NE Comparison of price of formula using DE and NE
T ¥ Com 67.44 68.78 system
TISBM 24.91 15.16 B 5 kg, Jrimi
£ Wheat bran 5.00 5.00 Pjice, ¥/ton
3 RSM 0.00 5.00 20 o4 S o)) DE
200 A0 =
DDGS 0.00 2.69 Shai
2350 F———— —
iR | $5 DCP 0.73 0.64 4 /
2300 PP ) :
G ¥iLimestone 0.71 1.17 b/ \% AN / )
fdhsalt 0.30 0.30 Y2 o N NE
el premix 0.50 0.50 /
PR ERL-lys-HCI 0.32 0.53 2150 I S
E S B Met 0.03 0.05 L M
T Thr 0.02 0.10 2050
B E T 0.00 0.02 2000
| mmEgval 0.00 e o2 1o
% . 2800 000 3200 3400 3600 3800
DE 1413 3343 _ _
NE 2500 2481 ﬂfﬂffr*ﬁ. JL/Wi
CcP 17.73 16.50 Price of SBM
“RIITS o8 .08
STIENEeL $ )8 0.28 Lo A ER, FFeEBE 5 #4 5f The higher
ST I gﬁ price of SBM, the more feed cost be decreased
064

vl %M&P—L ¥ : Corn1840; WB 1040; SBM 3000; R5M 2400; DDGS 1800 8




2.7 N2 FifEE
Why using
# e A EEA A AR EE BREE r B s

More benefits when combined by-products and Iow-proterin diets

rWSBHHETWDL http://www.mafic.ac.cn



3.1 W ilj® How to measure

£ E ¥ Two methods to measure the NE

& bUE B 527k Comparative slaughter

& 8] B A% Indirect calorimetry

WEBE R TWMmMIL http://www.mafic.ac.cn



3.2 W]l e 1% Be—— B SRR

How to measure——Feed pi

gs_automatically”

Electronic

eWEBIoE TMIL] http://www.mafic.ac.cn



3.3 il % 1§ BE —— 10 K IE BN

How to measure——Physical activit

Cﬁﬁer 0-6 6~8 8-~10 10~12 12~14 14~16 16~18 18~24  Total HPauwiy THP HPauwin/THP, %
Al 0 3 109 8 6 26 63 0 215 1.04 11.04 0.45
A2 0 0 95 43 12 34 94 20 208 1.36 12.20 11.11
Bl 2 0 94 7 47 53 26 16 245 1.15 11.59 0.94
B2 0 0 78 2 21 53 16 23 223 1.06 13.74 T
€1 6 5 43 39 26 42 94 20 275 1.16 11.74 0.85
C2 3 0 74 1 18 &3 36 19 234 1.03 11.97 8.63

E: —ARBEEE, B(E,min; HP. Mid
Note: data for 1d; Unit: mii, HP, MJ/d

12
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3.3 WP RE F# ge——1e R iE 3
How to measure——Physical activity

igﬁkﬁﬂ? 8] #1=#% & B Relationship between time of stand and

SESTRHA] 100 |\ ~ NN Q0

Time of \ : O

stand, min #°

60

- - : — - - - - > H[E: h
3.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 0.00 6.00 0:00

2, 20
HP (kcal/5 min)e

16

14

12 i : > )7 nh

10 = ‘ 0 RN U AL T B A ?‘.- ™| ‘!Z'

5 LU S FIRIAT 71N !lemTI.‘ uJi‘li'!i B A Jﬂ .'l"-l_lgir.__ ',,_.!

Y v \ ! | e \

i )Y L hdlaad b
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2 -

0 = _— ; - = i

830 Hwﬂmvmmgh1°‘5m§’0:.'ﬁﬁﬂ33ﬂ3EZEEEERRRQNEQE% 13
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3.4 AP EFRE— BRI B EE

How to measur‘e——ComlicaTed

HEERREE: .
LI N A g 12 LIE[ K[ ELD
iy g : Bl Eal curtedh in | !Il.rﬂ!n.!ﬂl!'._ﬂ'_iiu
'-||ll|||| :1".!- 1‘. i . % ¥ 3 11 L
7 IAYIE LR
'! rap= |:J N EPL o)
: Pl 4 & KIW)
i*‘rs:ws £ 1
|!';33?‘!:|..l!. 1

EX{En e o 1

R T

. ##EFA: H5o#smnkEA. H& O LD IDIIIIE
. LA, RER. MEF K FRBAN [iniirima s anonunn.

%E, # i;ji 429504 R E (X8 W;: e |

,./ﬁn:ﬁ. L eiels] el L e P e R :
Plenty of data: O, CO», CH, 4T T AT T ST
pressure, humidity for outside and .
inside, about 9504 data

2. Afik: BERD HKAEAKE. X
RBI5R, ENhX%pt Aat@3MAnt -
Long period:  Pre-trials(2 weeks), 15d R s

..... lﬂﬂ,h mﬂ,mn,ﬁ,ﬂ,:ﬁ, a1 uf

per period, 3 months per experiment : ' S—

L.
WEBH K TWmMIL http:/www.mafic.ac.cn c
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1F 1R R B 5L B XE
Difficulty when measured NE

1. FE# %] 43 Partition heat product
2. NHRBER, EINSEZR From diets to ingredients

3. RS HE Tl AL AL AL

NE predicted equations for ingredients

WEBHKI TWmMI http://www.mafic.ac.cn



4.1 R EEIR R FUHESR
Summary of NE research at MAFIC

H K & IB¥E Growing-finishing pigs ]

[ 9’&?&4&% ]

Nine respiratnr}’ chambers

\Ir

| - TE ~
smram e || AEhoh | ore BT e
v

v v
| |

- N/ “\ r
BHFE | opimian [ﬁﬁ'ﬂ—@ﬁ ][Eﬁg‘é&%ﬂ] | Feed et ] [ Mixed iets }

Fasting and

Fasting . Different
duration I regression basal diets \l'
B substrate |
wei htm 280 B0 [ e ] &l “t 4
> J\_ D Cereal Protein Fiber
I | + +
'b h J
)[ i HE T 5

NE predictinn equatinns for %gs

[ Tou ] [ CA s ]
e AEBToI R TUMIDIC) http://www.mafic.ac.cn Predictors Validation
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4.2 B TAE——H RS TEME

Finished work

3. 494, DDGS! &Jﬁ JEF: 3. RREHEFRRRER

4y BPEREST

L AAERRETEEEH (0 =168); 2. a*w@%
Nnte1 data from NE trials in MAFIC{n = 168); 2. --..

WEBTHRI TN hetp://www.mats



4.3.1 O T E—%/FH/ENR

Finished work——Energy for maintenance

PG 4E R ae I 2o i —E 26 Bl .
Extrapolating HP measured at different ME intake levels above maintenance to zero
ME intake

M. FHT4EE (Km) &K (Kg) FIEEN—F

Limitation: The efficiencies of energy utilization for maintenance (Km) and growth (Kg) are
different

.---""lll
-
g

FHPm ¥~

Bl
L
[}
1
% ]
YN
N
|
L] L]

p < Labussiere, E, Journal of Nutrition,
2011.141:1855-1861

FHP,_, > FHP,
FHP,

Level of nutrients

RWEBFEI T http://www.mafic.ac.cn NE =NEm +b X RE, +¢ X RE;



431 CWMITIE—HEFTFEIR

Finished work——Energy for maintenance

¥ 63%34 Six barrows (43.0 + 1.4 kg)
» — 1 EARK T H#One corn-sovbean meal diet
> HERR6lEE ME - 893 kl/kg BW?6-d-! (Zhang et
al., 2014)
> 3% HA Trial time %n d): €5
5 1500 5
& y=0.268 (£ 0.01)x + 694 (£ 27.81)

3 R =085 .. S
2 1250 |

g

= 1000

501 0010

iu et al.,2014)
19



4.3.2 CMITF—4EFRENR

Finished wor'k——Ener'gy for maintenance
PRAL 4ERTF i3t aE HE :

Exponential regression analyses to estimate the energy requirement

R WIKEHE, BEXRAKTFHELRERIEEL

Advantage: a wide range of ME intakes both above and below maintenance
A

Enlarge the nutrient levels

Level of nutrients
Zhang, G.F., et al. J Anim Sci, 2014.92: 2987-2995
e \WEBio Kl TWII) http:/www.mafic.ac.cn



4.3.2 EMTE—4%RFRKEZUR

Finished wor‘k—_—Energy for maintenance

FRHER R EA: ¢ MABAT 5 BPH B RGEERE KF 2400 kI/kg BWOS-a 1)
(101'“—an:[ ﬂiﬂt | H'] 'ﬂ'. 2“} 4[', ﬁ{}, E’I}. ﬁ l'ﬂﬂq-'h -
Treatments: Sixfeedmg levels were talcalated as 0, 20, 40, 60, 80, or 100%
of their estimated ad libitam 'ME intake (2400 kJ/kg BW?56-4-1)

18 24 B354

Exponential regression analyses

ORI AR CEFTII N [R—

. : Z£ 6 open circuit
36 FETRINS ‘“_“i 36 respiration chambers
finishing pigs

F22 A [ RER EACE F F DA sEEE 2 Table 2. Regression of logarithm of
heat production (kJ/ke BW'6-d1) on ME intake (kJ/lkge BW"5-d-1) and the calculated
: : ¢

1300
1200
1100

1000 4

HE, klikg BwW""d"

200

Body weight, ke Intercept Slope x 10,000 2 SEM ME, NE, K_..%

~30-60 2.88 1.08 0.91 0.024 973 758

77.9

T T T T L T T
Q 500 1000 1500 20049 Z800 3000

ME intake, & Jiz EWE. o', 60-00 2.86 1.10 092 0.025

70.5

2
hang et al., 2014)



4 3.3 B ITIE—4FHFEMIT

Finished WOI"k——Energy for maintenance

HP = 0.2529 ME intake + 759,.R?= (.70

1600
) |
1400 - W
1200 _ .
= “m |
S 1000 1 m  5dfor THP
=
% 800 : B
2 1o (REEIE
?_, 600 HP 111 maintenanced 2 Summary data(kJ/kg BW°¥)
o - I MEm = 1,016
<+ 400 4 I
| i k_NEm =759 P
200 - :
: MEm = 1,016kJ/kg BW©°&
D L I L] I

0 500 1000 I ‘|5IE|EI I EI]IUD I 25IUEI
ME intake (kJ/kg BWO.6/d)
E: 34, 1258, 204 =5 408 FEHAEEE, 204 EETEHREER

Note: 34 diets. 12 ingredients, 204 replications, 408 heat production data and 204 fasting heat
production data

e WSBio K T Wi http://www.mafic.ac.cn 22



A8 TAE - 4877 75 22 0T 5T

Finished WOI"k——Energy for maintenance

/NG5 . Conclusion:

1. H#RFPIEFERNTAEK (Km>Kg)

Energy for maintenance (Km) > for growth (Kg)

2. BB HERERRERF SEKKX

Exponential regression maybe better refléctthe different between maintenance and
growth

3. RECHA ITIERRINAE KEERFERE 759, FFARBHEENL016 (AL kI/kg BWYS)
Summary the data in MAIFC, NEm = 759, MEm =1,016 (unit: kJ/kg BW?9)

4. P B RAERREERN S MUARFES, MmRA =P 2aeRERFNOIRCRY
Next work: research the energy utilization in maintenance according to the RQ, and
metabolic substrate

23
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4 4 12 THE—HIEF
Finished work——methodology

HEEA B RERNE T KEER
Energy content (MJ/kg, DM) of corn in growing pigs determined directly or by difference
[a] Bk
E.:&ﬁ:'. Determined by SEM P- value
Determined directly .
difference
G
Energy content
HALAEDE 16.65 16.42 0.08 0.24
R BE ME 16.31 16.15 0.08 0.39
HEENE it3.20 13.69 0.20 0.52
e = F H 3%
Energy utilization
38} 85 /9% ¥ 85 ME/DE 97.96 98.36 0.08 0.13
¥ B4 /AR5 B2 NE/ME 80.99 84.77 1.14 0.35

(Liu et al.,2014)
24

te\WsBiold T Wik http://www.mafic.ac.cn



4.42 CHMTIE—HE¥
Finished work——Methodology

Fo KRR B TR S H RO 3 7€ 2R Ae e RO 2
Effects of different basal diets on energy content (MJ/kg, DM) of soybean meal

EREG H R FREMEM BB
Corn-Basal Diet Corn-SBM-Basal Diet SEM  |P-value
fiE{EEnergy content
W4k 8L DE 17.94 17.36 0.12 0.42
A REME 17.31 16.52 0.09 0.60
HHENE 10.04 10.62 0.49 0.97
BeEF HRE
Energy utilization
A B&/1H 1k BE ME/DE 96.49 95.16 0.42 0.36
e/ 8 NE/ME 58.00 64.29 4.01 0.87

(Liu et al.,2014)

ﬁmgﬂﬁﬂluﬂmlu http://www.mafic.ac.cn 25



4 4.3 BT E—H1E%
Finished work——methodology

/NEE Conclusion:

1. WEEKeeE T HEEE

Determination the NE of corn using directmethod

2. W7E G A M RRAE AT DA K S0k s it H R

Determination the NE of proteiningredients using corn-SBM diet

26
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4.5 1M TE—RRH#EE

Finished work——NE for ingredients
S5INRAJ#2x1

Comparison of NE values of 26 ingredients or 34 diets from measured in MAFIC
and predicted based on INRA prediction equation

14 5

T 26 ingredients - 34 diets

13 4

12

—h
P2
L

114

Predicted (MJ/kg DM)

o
[

14

7_>i" T ¥ v ¥ ¥
veasured (WJig OV b e

Prediction equation (NE = (0.70°< DE) + [(1.61 X EE) + (0.48 X Starch) - (0.91 X CP)-(0.87 <X ADF)}/1000
X 4.184)

27
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4.5.2 B TIE— R BT EE

Finished work——NE for ingredienTs

T GE Q1 ED

No. R’ RSD
; Equations (22 ingredients) A~ ) ) EKO)
1 NE=0.25+0.62DE+ 0.03 St 0.91 0.49
NE = 0.91 + 0.63 ME + 0.02 St 0.88 0.56
3 NE=13.63+0.15EE- 0.10 NDF- 0.28 Ash 0.84 0.66
TG E G4THRD ;
- Equations (34 diets) L R Fryaine
1 NE=-2.45+0.64DE+ 0.08 NDF + 0.05 starch 0.65 0.48 <0.01
2 NE=-5.66+0.85ME + 0.06 NDF + 0.15 ADF + 0.05 Starch 0.69 0.43 <0.01
3 NE=9.36+0.96 GE+0.07 Starch 0.60 0.46 <0.01
Ingredients B 712X T 5 #2 Equations R’ RSD P value
& A E B Protein (n=16) NE = 0.035+0.64 DE 0.87 0.52 <0.01
B FE kRl Cereal (n=3) NE =15.32-0.23 NDF 0.98 0.14 0.09
4 4 R R Fiber (n=3) NE =9.15-0.24 Ash 0.99 0.01 <0.01

RAGFL: MEXLEBEGRIILE-FSHMN, AE 4 KRB R ERLEY

7 72

Not the final equations, which is need to be continued according new work in MAIFC,,

Te W EBTal i 1L Wl

I} http://www.mafic.ac.cn



2.1.1 F—'*/FIYE——E@‘LE

J1#EEquation — =8 Kifrepeat — 3 /7 |8 ‘

FEnew equation

Cross-

validates < FLiterature

1. BEE R F Caloric
efficiency Aiel 44 2H il

| 2% 8 H# Low- Body

protein diets compositio

3. E KERIGrowth

model

’ 'r—rm. .

.‘lillﬁlh

WEBHKI TWmMI http://www.mafic.ac.cn



5.1.2 F—3TE——51F

Next work——Validation
W —. EQEEHFREmMN A ENRIE

Exp.1 validation the NE prediction equations for protein ingredients
izt A: ZEE PhD: Zhongchao Li

B H: 2016559 H Period: Sep. 2016

HiR: FTERIVAREFTRRER

Place: Fengning Swine Research Unit of China Agricultural University (Hebei, China)

AN . EKSMEMBMR, FEHEMR., DDGSEIE, ZEFfHHR, Treatments: Corn-SBM diet,
rapeseed meal diet, DDGS diet and sunflower diet

HREIW: EN360%ke0kglE, BNMEEISTER, B 1ER6LHE

Animal: 360 pigs (BW = 60kg), 15 replicates per treatment, 6 pigs per pen

B wit: FRBANTAREFT 20 75/LEEH, DDGSHEHHNEE/M BR T EMAI15%, &
N&RAA, LUEESID AAFE, BEFLUEHRSID lys/NE—EL

Experiment design: keep the consistent of corn among the 4 treatments, replace the SBM in basal diet
using the rapeseed meal, DDGS and sunflower, respectively. Add the crystalline AA the consistent of SID
lys/NE among the 4 treatments

Bdlltads: £KIUERE, BEFREHL, RETED, AR, HLATTR

Measurements: Growth performance, NE intake per gain, carcass, REp and RE;

e WSBio K T Wi http://www.mafic.ac.cn



5.2 T ITE—FEFE
Next work——Methodology

B = RERB I 3 E TR FHe R W

Exp.2 The effect of amino acid on the NE of corn

it A: ZFIZE PhD: Yakui Li

B HA: 20164E7 A Period: July. 2016

R FERLAFFTFiREER

Place: Fengning Swine Research Unit of China Agricultural University (Hebei, China)
HEMHE: £X. EX+(AABIEEEEGEIV) - ExX+ (n0le)

Treatments: Comn, corn + (ideal protein), corn ++ (Ile)

Animal: 18 pigs (BW = 40kg), 6 replicates per treatments, 6 chambers

Item Com Com + Corn ++
E#Com 97.00  96.92  96.64
&2 S £ Dicalcium phosphate 1.20 .20 1.20
A #rLimestone 0.90 0.80 0.80
& £ Salt 0.40 0.35 0.35
TiyE £l Vitamin and mineral premix  0.50 0.50 0.50
085 2 ELL-Lys-HCl L 0.20 0.30
B H BBDL-Met : : 0.01
SR BEL-Thr - 0.01 0.08
BREL-Trp . 0.03 0.05
L-val J : 0.02

17 W BB TR KA MR tpe o mafieeen : . 005 3



5.3.1 T—3 T E—tHEKEA

Next work——Nutritional Requirement Modeling '

Y e W R E N H HY
The Objective Pig Nutritional Requirement Meodeling

1. ¥ (GEEN)

Pig industry (Farmers)

2. TR (B UW)
Feed industry

3. B FLEAL (R OLED
Research only (Papers)

WSO RI TWmMIL http://www.mafic.ac.cn



5.3.2 T~ T{F—— @A

Next work——Nutritional Requirement Modeling

—. HK I Growing pigs:

1. BI8HEH (Lys) FHIE 4K 68 (NE,,), REBFE L AEEMIEN K2 (K, Kf) NEm,
Kp, Ki.... Ideal protein (Lysine)

2. Hif=E, BRIYESEEBMEIED K755 Protein, fat—ADG, Lean gain

3. BEEMLystt 5% g EF AL E )< & Protein fat, gain-—-Energy supply,

Lysine....

4. FHHKF . HBEEEEX T 20
Effect of protein, temperature, humidity'on heat production...

5. BHBEXN =R A GerI 0
Variability of pigs A= 8e o o

Long worktodos o o .

BIE¥ (> 120 kg =)
Finishing pigs: (= 120 Kg)
BE5ESow:

WEBHKI TWmMI http://www.mafic.ac.cn



5.3.3 R ——FHKF. HEEREEX =5

Next work——Protein, temperature on HP

Heat stress in pigs is accompanied by adipose tissue-specific
responses that favor increased triglyceride storage
JAS, 2016. H. Qu, Purdude University

20°C vs35 C: B} vs 23 Gilts vs boars
1. APLEIE SRS T A LA PCKIFRIE (6.79v50,63)

Heat stress induced PEPCK expression in-adipose tissue
2. B AsRT & BUTAE
Elevated glyceroneogenesis can increase fat storage in pigs under heat stress
33N AN ER H R
Pigs have tissue-specific differences in response to heat stress
4. ASLEERE TR RS (FASHMIEE ABE (LPL) 1
FAS and LPL are higher in heat stress pigs

TeWSBIBRd TUWIDIL http://www.mafic.ac.cn




5.3.4 HEER——FEOKFE. FIEE SN0

Next work——Protein, temperature on HP

Wi =. BRFMT, ERKTREREREX AAE e E R

Exp.3 Effect of Climate and protein level on NE values

fitt A: XIE PhD: HulLiu

W H: 201657 A f1201751 A Period: Summer (July. 2016) vs Winter (Jan. 2017)
e FERREERM R e E

Place: Zhuozhou Swine Research Unit of China Agricultural University (Hebei, China)
Nature climate: Temp. out side house, Inside house

Max. Min. Average, rectal temperature, skin and respiration rates.

AL Experiment design: 2* 20 HF (F{KiBvSs EFFEEL B 2 by 2 factors (High vs

low temperature and Normal diets vs low protein diet

Kdifabe: AKMERES FETEPR, ARRT. ULATIR, MExElbiElr

Measurements: Growth performance, carcass (fat, muscle, bone deposition), REP, REL, biochemical

1 icipation of fat and muscle influenced by temperatures
ﬁﬁﬁ%ﬁtw[ﬁﬂ hlgtp:ﬁwww.maﬁc.ac.cﬂ y P



5.3.5 B R ——J& 1) BE XS 7= RO A BE Y S0
Next work——Effect of Pig Numbers on NE

1. 13Kk%5 v.s 103k 3% Response from pigs differently one vs 10 pigs together =
2. MEER (KEARD , FBXRBEFRAEZN

Body weight different, response differ a lot, such as feed mtake

3.EHER: ARE, GF, #I7=. @R, WIELERE. A%

Precision nutrition: Different phases, G-F. replacement, gilt, gestation sows,
lactationsows, boars. . ..
A

10K FE = A A F]
Hr=tEae Heat production from one pig

Pig growth performance

is different from that ten pigs
/ housed in a group
L FHP
FHPm

T >
B LHE R = #
CeWEBTHIR TWIDIC) hetp://www.oHfefroar individual pigs




5.4.1 T —FTIE—4FHINE

Next work——Energy for maintenance

“#RarefE (FHP) IWZE: FHP:
1. FZ8 &24hf/=28, #EEE&ny 2 PFEFHP (INRA J574)
The FHP 1s estimated as the asymptotic nocturnal heat production after a period of food
deprivation of 24 h (INRA)
2. B 5 —RPBRE31hE(38hAY TR ] 75 52 AU8h = # P Ff5FHP (MAFIC J4¥k) The FHP is
estimated last 8 hours du.rilkg 31 h after the last meal (MAFIC)

HP

e FHP above maintenance
“ih".‘\ﬁh
FHPR| €y oo e
B — R ; =
P FRES
i By
fLast Sh

EHH%’BIEHIHEMLP http:ﬁwww.ma%{:.ac.cﬂ 24ﬁﬂ“r5 after fﬂﬁtiﬂg (h)




5.4.2 T~ TIE—4FFHINE

Next work——Energy for maintenance

Exp. 4 AR B KT FERFREABEERTI

The Mechanism of maintain metabolism at different feed levels
13 A: X(/E PhD: Hu Liu

REH: 20169 H Time: Sep. 2016

WA PERIREREHE

Place: Metabolism room in China agricultural university
REAAE: EHXE, 80%. 60%. 40%E HAE
Treatments: Ad libitum, 80%, 60% and 40% ad libitum
REFY: mB4ak3okgEKIE, B 4B EE, B1MERELLE
Animal: 24 growing pigs (30 kg), 6 replicates per treatments

PR B Experimental design:

7d & RLEA AN REACEERETD . WER R ESd BR1d BE
7d adaptation 4feedlevelsfor7d Chambers5d Fasted1d Slaughter

BalfaEr: O,, CO, CHy RQ, mA4k, Beig, ERFTE. RiETEIE

Measurements: O,. CO,, CH,, RQ, biochemical parameters, enzyme activity, gene
expression, metabonomics

e WSBio K T Wi http://www.mafic.ac.cn
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