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Feed-a-Gene models in a free software
- digestion module 
- parameter estimation module
- nutrient partitioning module
- fatty acid module for fattening pigs
- robustness module 
- stochastic module
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Digestion module

 Represent the transit and digestion
 Better understand the digestive mechanisms

Feed
- Intake
- Composition
- Pattern

Nutrients
excreted

Nutrients absorbed

 In the total GIT
 dynamic quantity of absorbed nutrients
 digestibility (AID, ATTD, TID, TTTD)

 Main outputs
 In each digestive compartment 

 dynamic quantity of nutrients
 and hydrolyzed nutrients
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Digestion model
 A tool to orientate research and development, for example

 genetic selection

 development of a feed additive

 It is an interesting tool for teaching digestive physiology

 consequences of changes in physiological parameters (mean 
retention time, hydrolysis efficiency...) on the overall digestive 
efficiency in pigs and poultry
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Parameter estimation module

 The parameter estimation module adjusts the model parameters 
and fit the model outputs to existed body weight and feed intake 
data
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Nutrient partitioning module

 Better understanding of feed use mechanisms
 Simulation: 

 growth performance & body composition
 energy & amino acid partitioning
 nitrogen and phosphorus excretion
Upon different ambient temperature

 Estimation:
 digestible amino acid and P requirement

 Recommendation:
 optimal feeding strategy to minimize N and P footprint
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Fatty acid module

 Estimates the fatty acid composition of the pig as affected by the 
level and source of dietary fat.
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Robustness module
 Daily FI can be detected automatically and frequently
 Adaptation of the animals are different

Is it possible to detect 

perturbations that impair feed 

intake and growth? 



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

11/02/2020 Final conference 10

Robustness module
 The module demonstrates a mathematical  procedure to quantify the 

robustness of the animal’s adaptive response, in terms of resistance 
and resilience, when facing known or unknown perturbations.

 detects the perturbation
 characterizes the animal
response to a perturbation 
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Stochastic module
 Addresses variation among individuals, which may originate from 

differences in nutrient partitioning.
 The module generates a population of animals with consideration of

plausible individual variance.

The individual variation of a 
population can be estimated 
if data of limited number of 
animals are available.
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It provides insight on feed use mechanisms and animal variation.

 Free software 

 Easy access to Feed-a-Gene models

 Interactive tool & User-friendly interface

 Improve our understanding

 Help to solve problems
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