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Adapting the feed, the animal and the
feeding techniques to improve the efficiency and
sustainability of monogastric livestock production systems

Feed-a-Gene research program aims to better adapt different
components of monogastric livestock production systems (pigs,
poultry and rabbits) to improve the overall efficiency of these
systems, to reduce their environmental impact, and to enhance
food security whilst maintaining food quality.
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Modelling working package

D Develop biological models of livestock functioning to better
understand and predict nutrient and energy utilization of animals
along their productive trajectory and, based on these, develop
Decision Support Systems.

Observe variation in feeds, Predict using data-driven models

animals, and the and quantify interactions and
environment variation

Control through livestock
management (e.g., feeding,
breeding)

Understand the underlying
mechanisms of variation
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Aim of the presentation

. I | I u Stra te th e a p p I i Cati O n Of @ Feed-a-gene WP 3.5 FeedUtiliGene demo v0.04 - data file: sample_data_set 2

File Feed Help

our model that predicts the
nutrient partitioning in
growing and fattening pigs.

D Demonstrate that
FeedUtiliGene software
can be a useful tool to
study the animal response
to dietary and some FeedUtiliGene
environmental factors.
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Model use

Diagnostic tool

Cumulative Feed Intake and Body Weight (kg)
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Case study 1: Minimaize N excretion

N partitioning (g/d)

46 — non digestible N (g/d)
44 — N for maintenance (g/d)
42 — N retention (g/d)

40

38 — Surplus N (g/d)
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FIBW FIBWT £ Bw datafile |sample_data_set_2 |
Feedg Feeds Feed sequence ‘SingIeHigh cp "|
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A Ly Lysine 11223 890 |( 920 Hgy.o | 944 |s90 |
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Case study 2: Performance in heat stress

1
FI-BY,
FI-B FI-BW datafile |sample_data_set 2 |
FI-BWY Feed conversion ratio
Feed - - 26
Feed Feed sequence |S|ngle High CP ~ | 36 — daily Fl (kg/d)
A Feed s ’ — cum FCR (kg/kg) 255
1 59 A Age °C ~ ” :
3 : i
> sal 59 Agg1 59 20 H - Temperature (°C)
i 25
3 12 601 5912 g0 20 i
4 623 612 60 |3 61 20 245
5 634 623 614 g2 20 ’
6 645 634 B2 |5 63 20 4
0 M6 6ls o316 o4 e R T
8 66 i 696 64 |7 65 20 -
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9 678 647 6518 66 20 [«] Temperature effect active E
10 689 618 66 |9 &7 20 @
11 6¢ 10 689 67 | 10 68 24 23 2
12 70 11 6910 68 | 11 69 24 Set all range @
13 7112 7011 69 |12 70 24 256
14 72 13 7112 70 |13 71 24 Temperature
157914 7913 71 |14 72 24 22
16 7415 7914 72 |15 73 24 Set values
17 75 16 7415 73 |16 74 26 215
18 76 17 7916 74 |17 75 26
19 7718 7817 75 |18 76 26 Set temperature range i i 24
20 76 19 7i18 76 |19 77 26
21 7¢ 20 7819 77 |20 78 26 Age range 12 /\/’ 205
22 8021 7820 78 |21 79 20 Tem 26 | 26 | i ’= '
preature range -26 -26 : :
23 8122 8021 79 |22 80 20 ! / i ‘ 20
24 82 23 8122 80 | 23 81 20 SeRvEEs 60 80 100 120 120 160
25 83 24 8423 g1 | 24 82 20 Age (day)
26 8425 8394 g2 | 25 83 20
27 85 26 8455 g3 | 95 84 20 =
28 86 27 8 eset i
26 84 |27 85 20 Precocity W 0.006500
29 87 28 8U57 g5 | og g6 20 PD
30 88 29 Bisg g5 |99 87 20 mean [ | 193.9076
31 8¢ 30 B8og g7 |30 88 20 F50 n 14.9094
32 90 31 8¢
30 88 |31 89 20 F1100
33 91 gg gg 31 89 |32 90 20 " 25.8613
34 92 32 90 |33 91 20 BW_init n
o1 o] 23.6316
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Conclusion

D FeedUtiliGene is a useful demonstration tool to study the
response of a pig to different feeding schedule and ambient
temperature.

D With some adaptation the model might be appropriate to be
included in precision feeding systems.

Implication

Precision livestock farming and nutrition has a great potential to
contribute to more sustainable animal production systems.
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Thank you for your attention!
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