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Precision feeding

of gestating sows

Indukern Swine Symposium 2018 – Lleida & Madrid

A multiobjective nutrition

- criteria used and target values 

- methodology

- nutrient assessment

- examples

individual average ration

individual curves

- next criteria in the future

- type of nutrients

Context / 

Nutrition of the gestating hyperprolific sow

x16…
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for 1 group

Tailored feed curves

 Methodology used

Target 

values

Feeding

plan

Daily 
allowance

for 1 sow

1. Assessment of nutrient

requirements over 115 days

of gestation

2. Consider the stage 

of gestation

characteristics Equipment

Feeding system

Factorial approach / modelling

For one breed in one herd

Tailored feed curves

Target backfat thickness (P2) at farrowing

Quiniou (2008)

Target

At 1st farrowing, mm

Imago (photo ECM)
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Tailored feed curves

Target BW at farrowing and BW gain

BW loss during lactation has to be recovered

 influence the BW at a given stage of gestation

 influence the BW gain during gestation

At weaning or early gestation

Regular growth per cycle

Recovery

Assessment of requirement
through a factorial approach*

Initial Final 1

Litter Birth weight

Sow P2initial P2final

BWinitial BWfinal
(parity or age)

 fetal development

 maternal growth and recovery

maintenance

Energy requirement
during gestation

≈5% on average over 115 d

≈20% on average over 115 d

≈75% on average over 115 d

thermoregulation

physical activity

Extended maintenance requirement

*INRA sow model (Dourmad et al., 2005)
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Assessment of requirement
through a factorial approach

BW is required by components that contribute

to 95% of the energy requirement

- measured manually in experimental farms

- partly taken into account in  commercial   

farms through parity

P2 is required by components that contribute

to 20-25% of the energy requirement
- measured in a lot of commercial farms

- measured individually, periodically, manually

 first determinant of feed curves (with parity)

Imago (photo ECM)

BW  a "simple" but promising criteria

to consider in the design 

of feeding strategies for gestating sows

Precision feeding at the batch level
(28 sows)

Initial characteristics Expected BW and P2 gain

IFIP experimental station - batch 48.4 – insemination: 20th March 2017

Parity

sow A

sow B
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Average feed allowance recommandation

Target P2 at farrowing = 20 mm

Thermoneutrality /  Physical activity: 6 h

16 TB, 23.2 kg/litter

2.1 2.3 2.5 2.7 2.9 3.1 3.3 3.5 3.7 3.9 4.1 4.3  kg/d (MJ/kg: 12.2 ME, 9.0 NE)

Based on:

- initial BW and P2

- expected BW gain (age)

- expected P2 gain (target)

2.1 2.3 2.5 2.7 2.9 3.1 3.3 3.5 3.7 3.9 4.1 4.3  kg/d 

Parity: 3

At insemination Age: 685 days

BW: 225 kg

P2: 15 mm

 BW gain = 56 kg 

 P2 gain = 5 mm

Example of individual feed allowance

Assumptions: P2 at farrowing = 20 mm
Thermoneutrality /  Physical activity: 6 h / 16 TB / 23.2 kg at birth /

*BW=300*(1-exp(-1.962/1000*Age)1.085)

At farrowing

Expected* BW = 281 kg 

Expected P2: 20 mm

Initial BW = 225 kg

(MJ/kg: 12.2 ME 9.0 NE)

2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2  kg/d (MJ/kg: 12.7 ME 9.4 NE)

P2 gain

B
W

 g
a

in
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Precision feeding at the batch level
(28 sows)

Initial characteristics Expected BW and P2 gain

IFIP experimental station - batch 48.4 – insemination: 20th March 2017

Parity

sow A

sow B

Precision feeding at the batch level
(28 sows)

Average daily feed allowance over 115 d of gestation

*12.8 MJ ME/kg – 9.5 MJ NE/kg

IFIP experimental station - batch 48.4 – insemination on March 20th 2017 – 7 h standing/d

Parity

sow A

sow B
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too fat

too lean

Impacts of P2 at farrowing

Classes according to P2 at farrowing

Quiniou (2016, Journées de la Recherche Porcine)

Stillborn piglets, % total born

Birth order (within the litter)

Impacts of P2 at farrowing

P2 ≤ 14 mm 15-17 mm 18-20 mm 21-23 mm

Total born
15.0 15.1

17.1 17.8

Birth weight, kg
1.50 1.56

1.32 1.42100 g

60 g

Quiniou (2016, Journées de la Recherche Porcine)
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Impacts of P2 at farrowing

Feed

intake

during

lactation, 

kg

Piglets' 

BW

at 28 d, kg

BW loss, 

kg

P2 loss, 

mm

≤14   15-17  18-20  21-23  ≥24 mm  ≤14   15-17  18-20  21-23  ≥24 mm  

Classes based on P2 at farrowing

The best compromise in this herd

Quiniou (2016, Journées de la Recherche Porcine)

Precision feeding (or not) and within-
batch variability of P2 at farrowing

Within each batch: 20 to 24 mixed parities LWxLD sows

Quiniou (2016, Journées de la Recherche Porcine)

Uncontrolled access to 

feed (competition)

 Individual feed allowance based

on modelling of requirements
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Opportunities to implement precision feeding?

sow

115 d 

cumulated kg

2231 347

2237 366

2269 332

2341 375

2359 394

2441 353

2442 337

2458 329

2482 357

2522 392

2525 395

2554 385

2556 385

2559 351

2560 405

2582 394

2592 389

2596 426

2598 351

2630 357

2631 371

2632 358

2633 374

2664 306

2665 323

2666 311

2667 328

2668 299

From the average feed allowance
to the dynamic of the feeding plan

opportunity to 
recover body 

condition

placenta 
preparation

exponential
growth of fetuses

1 first month
(in stalls)

middle of 
gestation 
(in group)

last month
(in group)

feeding system? feeding system?

number of diet(s)?

Average feed allowance: 2.6 kg/d

Dynamic of the energy requirement

�!

deficiency due to high prolificacy
and late development of fetuses
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Method applied on an individual basis on 
a batch of 28 sows (step 3)

Sows with good P2 at 

weaning (> 16 mm)

Gilts Lean sows at weaning

(P2 < 16 mm)

Example of individual U plans:

- 3 last weeks: 2 fixed rations based on parity

- 28th-94th: ration adjusted on individual requirements

- 1st month: 3 fixed rations based on parity and P2initial

BWinitial

+BWgain

+P2gain 

Dynamic of amino acid requirements

R
e
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E

Stage of gestation, d

M
J/

j

Stage of gestation, d

QUANTITY – feeding plan

= energy supply

g
/j

Stage of gestation, d

REQUIREMENT

 digestible lysine (LYSd)

QUALITY

 ratio amino acids / energy
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Déficiency for some sows

Dynamic of amino acid requirements

GESTATION unique

LACTATION diet in the farrowing unit

LATE GESTATION diet

SID: standardised ileal digestible

Birth order

Farrowing process and type of diet used
when sows arrive in the farrowing unit

T
im

e
, 
m

in

Quiniou et al. (2018, Journées Recherche Porcine)

Standard diets* High fiber diets**

Both
diets:

Birth order
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Piglets’ characteristics and survival

Total born piglets

(TB)

%
 T

B

2 trials Trial 1 Trial 2

ns

ns

ns

ns

ns

*

*

*

Birth weight G L stat.

Average, kg 1,41 1,45 ns

Coeff. of variation, % 24,5 23,5 ns

Cumulated <1 kg, % TB 20 16 t

For 100 TB
ns

ns

ns

Still born

Losses < 24 h

Losses > 24 h

Weaned

*12.8 ME/kg (IFIP, unpublished results)

And next? dynamic of BW change during gestation 

and associated maintenance equirement

Stage

BW, kg

-5 weeks

205

Middle

255

+5 weeks

275

Maintenance, MJ ME/d 23.9 28.1 29.7

+3 h activity,  MJ ME/d 2.9 3.4 3.6

Extended,      MJ ME/d

maintenance kg*/d     

26.8

2.10

31.5

2.45

33.3

2.60

less ME 

for litter growth

extra ME 

for maternal growth

Sow n°2586
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Physical activity: standing-locomotion 
and associated requirement

Noblet et al. (1993)

Heat production, kJ/min

Standing

Resting
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Surface de la case (m²)

Bat-Flanc Réfectoire-Courette DAC statique DAC dynamique

Tertre and Ramonet (2014)

W
a
lk

in
g

d
is

ta
n
c
e
, 
m

Size of the pen, m²

362 m

156 m

101 m
50 m

Walking

Physical activity: standing-locomotion 
and associated requirement

% Sensitivity Specificity

Standing 67 94

Walking 68 94

Resting 94 83

Rousselière et al. (2017)

Energy cost per type of activity?

 evaluation in respiratory

chambers at INRA 
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Conclusion  coming soon in (many) farms

Precision feeding of gestating sows
The right amount (and quality) of feed

to the right animal on the right day

x¨i(t) = −Gmj X j6=i 

(xi(t) − xj (t)) 

|xi(t) − xj (t)| 3 

|x − F| + |x − F 0 | 

= 2a Ec(X,Y) 

! 2.7 kg/d / 15 TB ;

+45 kg BW +4 mmBT

 Automatic weighing station

 Parity

 Automatic P2 measurement

 Physical activity

 Feed delivery to the animal

(or the group of sows)

 Litter weight at birth

Items required:

 Stage of gestation

 Ambient temperature


