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Nutritional systems in livestock production
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> The use of models in animal nutrition
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Nutritional modeling of growth 4 E FFIER

Awing, Prod, 1974, 19 220-231

MODEL RESPONSES OF THE GROWING PIG TO THE DIETARY
INTAKE OF ENERGY AND PROTEIN

C. T. WintreMorE aND R, H. FawcerT

School of Agriculture, Universitv of Edinburgh,
West Mains Road, Edinburgh FH9 3JG

SUMMARY (i?(jC) Fﬂit?-ﬂlﬁ'éﬁ]é’z
A simple model is deseribed which enables the prediction of the | 7 ;‘ljl\[]i-[ﬁ%j(tj'xﬁlﬁﬁﬁlﬁ

magnitude and direction of the responses of growing pigs to different —
EARBAENRNIEE

energy and protein intakes. The model calculates daily live-weight
aain from the conversion of the diefary supply of crude profem an &jj- I'E—,J E@ﬁﬁ*ﬁﬂ i

energy into protein, lipid and ash in the body of the growing pig.
Values were also determined for the energy and protein balances, the
composition of the body and the efficiency of feed conversion. The
model was formulated with factors drawn from published findings

and validated by comparison with independent feeding trials,
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> Objectives of the InraPorc project

* Integrate current knowledge of nutrient utilization by sows and growing pigs:
* Energy (DE, ME, NE)
* Digestible amino acids (AID, SID)
* Digestible phosphorus

* Predict the response of the animal to the nutrient supply:
* Weight gain, feed efficiency, body composition
* |dentify the limiting factors in the diet

* Improve the definition of nutritional requirements:
* Performance objectives
e Account for dynamic changes in requirements

* Make the model and tool accessible for the teaching of animal nutrition and
for professional swine nutritionists
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Growing pigs: protein deposition and feed intake vary differently

K% BEERARSXRETHERAE

3500 - =
3000 - i
= 2500 - I
Fs)) i

g‘ 2000 -
bod g 1500 Amino acid requirement ~ _Protein deposition I
Y '.5 feed intake L

g §
= 2 1000 - Rk : AP TAEX L i 2% | I
500 - The bottom line: i
We have to construct these curves!
0 : x

0 50 100 150

Body weight, kg
INRAZ * E

InraPorc: a model and decision support tool for the nutrition of growing pigs and sows
Sichuan-Chongging Feed Science and Technology Forum / September 2024 / Jaap van Milgen

160
140
120
100
80
60
40
20

Protein deposition, g/d

SH S S I

p.6



> Growing pigs: partitioning of energy =+ k3. 245
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> Growing pigs: factorial calculation of amino acid requirements

diet . lleal indigestible
specific endogenous losses
| ”

basal endogenous losses

standardized ileal digestible —> . 28e
maintenance -

%
G

=

l minimum catabolism -

ilabl (=100% - maximum efficiency) yy
avaliabie > excess {4

l unbalanced supply
deposition

INRAZ

InraPorc: a model and decision support tool for the nutrition of growing pigs and sows
Sichuan-Chongging Feed Science and Technology Forum / September 2024 / Jaap van Milgen

p. 8



> Growing pigs: InraPorc 4% InraPorc
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> Growing pigs: feed intake
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> Growing pigs: daily gain

e e
2 =8 H#HESERE HEE ER THE THEESH
R =8y Y2

BEAE v {hE )
& (g/d) v

]
#E (ko) i

taE (FhSHE)

825

800 -

775

9% 9a)

INRAZ

70 a0 0
{1+ (kg)

Test: A “Standard growth (early)” - I 2] “Monophase” - {BIFIACL574 H “Ad libitum”

InraPorc: a model and decision support tool for the nutrition of growing pigs and sows
Sichuan-Chongging Feed Science and Technology Forum / September 2024 / Jaap van Milgen

p. 11



> Growing pigs: protein deposition
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> Growing pigs: lipid deposition
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> Growing pigs: feed-to-gain ratio
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> Growing pigs: energy utilization #£+#%: 27/
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> Growing pigs: lysine utilization
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> Growing pigs: nitrogen utilization
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> Growing pigs: lysine utilization with one diet
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> Growing pigs: lysine utilization withtwo diets #+%%: wHEHHBERF
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> Growing pigs: comparing nutritional strategies
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> Sows: feeding strategies &3%: (EIE%E
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> Sows: energy and nutrient utilization
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> Sows: InraPorc #t#: InraPorc
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body weight

> Sows
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> Sows: energy utilization
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> Sows: lysine utilization
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> The use of models in precision livestock feeding: ﬁ%gﬁaﬁﬁ;ﬁ;

which animal in your population do you want to feed? pym— 2 a2
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> The use of models in precision livestock feeding:
which animal in your population do you want to feed?

ﬂndividual) Precision livestock feeding allows to:
reduces lysine intake by 27%

reduces nitrogen excretion by 22-30%
reduced the feed cost by 8-10%

\_
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> The use of models in precision livestock feeding: iz 7 & i tamg b i 52 A -
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The use of models in precision livestock feeding:
revisiting the housing system
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> Conclusion * InraPorc has been used to teach animal nutrition

* InraPorc is used by professional nutritionists to think
about how the animal responds to the nutrient

—>InraPorc
1 supply

P’ * Three modes of operation, with the same
functionalities:
-  Evaluation (free, but no information can be saved)
e

* Education (free, some information can be saved)

* Complete (500€ + VAT, all information can be saved)

* INRAE can provide training to use the tool
(universities or companies)

* The concepts of InraPorc are used in precision

https://inraporc.inrae.fr/inraporc/index_en.html

INRAZ livestock nutrition
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