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Modelling is a useful tool for decision making in complex agro-

industrial scenarios. Allowing the farmer or veterinarian to test the

viability of solutions without risking capital, they are an integral part

of the decision-making process.

Containing a selection of papers presented at the International

Symposium of Modelling in Pig and Poultry Production 2013, this

book brings together the best and most recent academic work

on modelling in the pig and poultry industries. With a particular

emphasis on nutrition, it reviews basic modelling concepts,

descriptions and applications of production models, and new

methods and approachesin modelling. Covering areas such as the

responseof laying hensandbroilers to amino acid intake, statistical

issues and the challenges associated with applying models to real-

world situations, this book is a valuable resourcefor researchers of

animal nutrition and veterinary scientists.
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lysine 31-33, 52-53, 58-60, 77-82, 122, 127

egg production 259-267

essential amino acids (EAAs) 283-284,

288-295

laying pullets 224-232, 269-280
maintenance requirements 211-220

pig production 157-158
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optimization 160-163, 165-167

precision feeding 167-170

maintenance

amino acid 209-211, 215-220

experimental study 211-215
maturity 211

nitrogen balance 215-218
energy 24, 26-27, 43-44

mechanically separated meat (MSM) 94
mechanistic models 6-15

meta-analyses 126

metabolizable energy (ME) 9, 10-11, 51-52, 103,

108, 112, 113, 183, 184, 251-252

methionine 4, 7

broiler 234-247

egg production 259-267

essential amino acids (EAAs) 283-284, 288-295

laying pullets 224-232, 269-280

maintenance requirements 211-220
models

application, challenges of 96-97

application 101-104

evaluation 100-101

frameworkdescription 97-98

implementation 104-105

model development 98-100
artificial neural networks (ANN)

88-89, 126

early stopping training method 91-92

multilayer perceptron neural networks
(MLP) 89-94

perceptron 89

training 91-92

Avinesp model 188-189, 203-205

body amino acid composition 194
current status estimation 191-192

desired feed intake 192-194, 199,

200-201

digestive tract capacity 194-196
feed intake 189, 192, 196

genotype 189-190

health 196-198, 202-203

lipid deposition potential 191
lipid:protein ratio 195

model description 190

model evaluation 199-203

protein deposition potential 190-191
temperature 198-199, 203

Cargill’s MAX 131

Danisco animal nutrition service 131
Darwin 131-132

EFG software 13-14, 128, 180-182, 189

amino acid content 182, 183, 262

feeding schedule 182, 184-185

nutrient density 182, 184

exponential nitrogen utilization model 73-75

dietary aminoacid efficiency 77-82

ideal aminoacid ratios (AARs) 82-85

model development 75-77

sustainability of food production 85
Feed2Gain 130

INAVI 11, 106-107, 122, 132

energy 108-110, 113-115, 116,

119-120, 121

feed intake regulation 110-112

heat production 111-112, 116-117

net deposited energy (NED) 108, 112, 119

nutritional factors 112-115, 119-120, 122

physical activity 109-110, 117, 119-120
simulation 117-120

temperature 115-117, 118-119, 121-122

use of 117

InraPore 22-23, 35

amino acid 28-33

backfat 27

feed 24-25, 27-28

maintenance energy 24, 26-27
protein deposition 23, 25-26, 27-28

sow nutrient utilization 50-60
use of 23-24

variation among animals 33-35
Nutri-Opt 131

poultry 1-2, 15-16

business models 132-135
statistical issues 62-63, 71

deviance analysis 69-71

linear model 63-64

model validation 69

sensititivity analysis 68-69
stochasticity, sources of 64-68

Watson 150, 152-153

Monte Carlo simulation method 42, 64, 66—67
M-Tech Systems 134

net deposited energy (NED) 108, 112, 119
net energy (NE) 25, 51-52, 160

net protein utilization (NPU) 73-75

nitrogen 75-77, 269

deposition (ND) 273-276, 279-280

exponential nitrogen utilization
model 73-75

dietary amino acid efficiency 77-82

ideal amino acid ratios (IAARs) 82-85

model development 75-77

sustainability of food production 85

maintenance requirement (NMR) 269,

270-272, 273, 274-280

retention (NR) 269, 270-272,

273-274, 279

see also feed

normal cumulative distribution 68
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nutrient 112-113, 122

amino acid content 113-115, 122

crude protein 113

density 182, 184
metabolizable energy (ME) content 113

particle size 115
precision feeding 158-159, 170-171

estimating nutrient requirements

159-163

impact 167-170

real-time estimation for

individuals 163-167

utilization

coefficients 7-8

improving 57-60

Nutri-Opt 131

ovary development 224-232

oviduct development 224-232

ovulatory cycle 3

panorama service model 131

pen trials 3-4

phenylalanine 283-284, 288-295

pig production 141-142, 153-154, 158

amino acid requirements 157-158

lysine optimization 160-163,

165-167

precision feeding 167-170

animal biology 142-143

animal variation 144-145

genetic potential 145

health 146-147

initial size 145
social stress 145-146

backfat 27

Cargill’s MAX 131

commercial application 147

feed cost reduction 147-149
market changeability 150

stock changes 149-150

sustainability 150

Danisco animal nutrition service 131

feed efficiency 152-153

InraPorc 22-23, 35

amino acid 28-33
backfat 27

feed 24-25, 27-28

maintenance energy 24, 26-27

protein deposition 23, 25-26, 27-28

sow nutrient utilization 50-60
use of 23-24

variation among animals 33-35

maximum margin over feed cost

(MOFC) 143-144, 153

optimization 143-144
precision feeding 158-159, 170-171

estimating nutrient requirements 159-163

impact 167-170

real-time estimation for individuals

163-167

shipping strategies 147

sow nutrientutilization 50-51, 60
amino acid requirements 52-53

dealing with variation 56-57

energy requirements 51-52

excretion reduction 57-60

nutrient utilization 57-60

reproductive cycle 51

simulation of performance 53-56

Watson 150, 152-153

weight gain 23

photoperiods 39-41

photorefractoriness 39

physical activity 109-110

poultry 175-178, 185-186

amino acid intake 6—7
broiler 234-247, 250-257, 283-284,

288-295

laying pullets 223-232, 250-257,

269-280

maintenance requirements 209-220

Reading model 6

antimicrobials 4

Avinesp model 188-189, 203-205

body amino acid composition 194

current status estimation 191-192

desired feed intake 192-194, 199,

200-201

digestive tract capacity 194-196

feed intake 189, 192, 196

genotype 189-190

health 196-198, 202-203

lipid deposition potential 191

lipid:protein ratio 195

model description 190

model evaluation 199-203
protein deposition potential 190-191

temperature 198-199, 203

broiler see broiler

business models 132-133

AgroInfo TI 133

CAMERA135

CyberAgra 133
M-Tech Systems 134

UniSoma 134

business process analysis (BPA) 129
Danisco animalnutrition service 131

Darwin 131-132
econometric feeding and management

(EF&M) 130
EFG software 13-14, 128, 180-182, 189

amino acid content 182, 183, 262

feeding schedule 182, 184-185
nutrient density 182, 184

egg production 38-39

age at sexual maturity (ASM) 39-41
amino acid requirements 259-267

artificial neural networks (ANN) 93-94

egg weight and composition 42-43

potential egg output 41-42

exponential nitrogen utilization model 73-75

dietary amino acid efficiency 77-82

ideal amino acid ratios (IAARs) 82-85

model development 75-77

sustainability of food production 85
feed intake 3, 7-14, 44-46, 110-112, 127,

179-180, 196, 199

genotype 179-180

nutrient requirements 180
Feed2Gain 130

genotype 176

health 196-198

hen reproduction 38-39

age at sexual maturity (ASM) 39-41

amino acid requirements 223-232,

250-257, 269-280

egg weight and composition 42-43
food intake 44—46

optimization 46-47

potential egg output 41-42

predicting body weight 43-44
INAVI 11, 106-107, 122, 132

energy 108-110, 113-115, 116,

119-120, 121

feed intake regulation 110-112
heat production 111-112, 116-117

net deposited energy (NED) 108,

112,119

nutritional factors 112-115, 119-120, 122

physical activity 109-110, 117, 119-120
simulation 117-120

temperature 115-117, 118-119, 121-122

use of 117
laying pullets 38-39

age at sexual maturity (ASM) 39-41

amino acid requirements 223-232,

250-257, 269-280

artificial neural networks (ANN) 93-94

egg weight and composition 42-43

potential egg output 41-42

limitations 135-136

metabolizable energy (ME) 9, 10-11, 51-52,

103, 108, 112, 113, 183, 184

methionine 4, 7

model application, challenges of 96-97

application 101-104

evaluation 100-101
framework description 97-98

implementation 104-105

model development 98-100

model design 1-2, 15~16, 125-126, 137

advances 127-128

empirical models 5-6

extension of pen trials 3-4
growth curves 4-5

mechanistic models 6-15

non-nutritional factors 13-15

real-time control models 15
scientific theories 3

types 2

nutrient optimization 178-179, 180

Nutri-Opt 131

ovulatory cycle 3

panoramaservice model 131
pen trials 3-4

profitability 178-179
turkey

Darwin 131-132

feed costs 102-103

growth model 11-13
lipid turnover 98

metabolizable energy (ME) 103

model application, challenges of 96-105
protein turnover 98

precision feeding 158-159, 170-171

estimating nutrient requirements 159-163
impact 167-170

real-time estimation for individuals 163-167
protein

deposition (PD) 23, 25-26, 75, 165-167,

190-191, 253-257

intake 75-77, 113

net protein utilization (NPU) 73-75

turnover 98

see also aminoacids

Reading model 6, 265
real-time control models 15

reproduction see hen reproduction

Richards distribution 68

Ross 251-257

Salmonella spp. 196-197

serine 283-284, 288-295

sex 251-257

sow nutrient utilization 50-51, 60

amino acid requirements 52-53

dealing with variation 56-57

energy requirements 51-52

excretion reduction 57-60
nutrient utilization 57-60

reproductive cycle 51

simulation of performance 53-56

 

 
 



 

standardizedileal digestible (SID) 28-30, 52,

58-60, 168-169

statistical issues 62-63, 71

deviance analysis 69-70

concordance analysis 70

linear functional relationship 70-71
linear model 63-64

model validation 69

sensitivity analysis 68-69

stochasticity, sources of 64-68

sustainability of food production 85

temperature 115-117, 118-119, 121-122,

198-199, 203

threonine 77-82

broiler 234-247

egg production 259-267

essential amino acids (EAAs) 283~—284,

288-295

laying pullets 224-232, 269-280

maintenance requirements 211-220

tryptophan 283—284, 288-295

turkey
Darwin 131-132

feed costs 102-103

growth model 11-13
lipid turnover 98

metabolizable energy (ME) 103

model application, challenges of 96-97

application 101-104

evaluation 100-101

framework description 97-98
implementation 104-105

model development 98-100

protein turnover 98

tyrosine 283-284, 288-295

UniSoma 134

univariate sensitivity (UnS) analysis 68-69

valine 211-220, 283-284, 288-295

variation among animals 33-35, 144—145

genetic potential 145

health 146-147

initial size 145

social stress 145-146

Watson 150, 152-153

 
 


