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Introduction

• Increasing litter size  lower 
average piglet birth weight
(Hansen, 2022; Rutherford et al., 2013; Riddersholm et al., 
2021; Smit et al., 2013; Langendijk et al. 2023)

• Piglet mortality increases when 
piglet birth weight decreases
(Rutherford et al., 2013)
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Introduction



Aim

… To summarize most recent research (especially Danish) in feeding of gestating 
and transition sows to recommend dietary interventions that can improve sow 
productivity in terms of piglet birth weight, farrowing performance and colostrum 
production …



Overview on gestation and pre-farrowing periods
Timeframes with natural overlays

• Weaning-to-estrus-interval (follicle quality and numbers)

• Entire gestation period i.e. day 0-114 (covers all growth aspects)

• Early gestation i.e. day 0-50 (maternal growth, implantation and placental growth)

• Mid gestation i.e. day 30-85 (maternal growth, placental and fetal growth)

• Late gestation i.e. day 65-110 (maternal growth, fetal and udder growth)

• Transition period i.e. day 110-post farrowing (fetal and udder growth and farrowing 

performance)

• Conclusion and perspectives



Weaning-to-estrus interval
Can feeding make more even sized follicles at mating?

Glycemic diets (e.g. dextrose, lactose, sucrose)

→ ↑ blood glucose and insulin

→ ↑ IGF-1 in blood

→ ↑ Progesterone → more even sized follicles

→ ↑ LH surges at weaning → ↑ ovulation rate
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Feeding sows during the weaning-to-estrus interval
Can glycemic diets make more uniform piglets at birth?
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Weaning-to-estrus interval
Research with hyper-prolific sows

• Sows supplemented with 400 g dextrose or fructose in WEI
• Exp. 1: Effects on follicle development at mating
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Possibilities to affect average piglet birth weight
Omega-3 fatty acids throughout gestation

• Omega-3 fatty acids may potentially increase birth weight 
(Tanghe et al., 2013; Jin et al., 2017; Papadopoulus et al., 2008)

• The possible mechanism is the inhibitory effect of omega-3 on of PGF2α secretion from 

the endometrium (Tanghe and De Smet, 2013)

• May serve as a protective mechanism for both the oocyte and embryo (Roszkos et al. 2020)
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Litter size, piglet birth weight and proportion of liveborn piglets weighing below 800 g and 100 g from sows (n=227) fed 

either a standard diet throughout previous lactation and gestation (Group 1) or identical diets supplemented with 250 

mg/kg algae extract (Group 2) containing 48 mg/kg of docosahexaenoic acid (DHA) (Bruun et al. 2022)

Item Group 1 Group 2 P-value

Liveborn piglets per litter 18.6 18.6 -

Stillborn piglets per litter 1.1 1.2 -

Average birth weight of liveborn, g 1.36 1.34 0.361

Proportion of liveborn <800 g, % 5.89 6.53 0.379

Proportion of liveborn <800 g, % 14.9 16.5 0.140



Possibilities to affect average piglet birth weight
Omega-3 fatty acids throughout gestation

• Numerical differences in plasma cytokines of sows 7 days pre-partum (n=45)

• Lower TNF-α (pro-inflammatory cytokine)

• Higher IL-10 (anti-inflammatory cytokine)

• Colostrum composition was unaffected by diet except for tendency for 
higher DHA content



Possibilities to affect average piglet birth weight
Omega-3 fatty acids throughout gestation

• Numerical differences in plasma cytokines of sows 7 days pre-partum (n=45)

• Lower TNF-α (pro-inflammatory cytokine)

• Higher IL-10 (anti-inflammatory cytokine)

• Colostrum composition was unaffected by diet except for tendency for 
higher DHA content

Results might be an indication of the dose of DHA being too low

Combining with other research results, omega-3 should be supplied in g/kg rather 

than mg/kg



Possibilities to affect average piglet birth weight
Effect of different types of organic trace minerals (Zn, Cu, Mn)
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No clear evidence for differences between sources of organic trace 

minerals on piglet birth weight and vitality



Possibilities to affect piglet birth weight throughout gestation
Dietary lysine and protein do not affect litter size (n = 431)

Reference: Bruun et al. (unpublished)
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Possibilities to affect piglet birth weight throughout gestation
Dietary lysine and protein have major impact on sow weight gain

Reference: Bruun et al. (unpublished)
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Feeding in early gestation
Variation in weight of foetuses is seen already at day 28
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Nutritional prevention of high within-litter variation should start very 

early in gestation or before mating
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Feeding different nutrients the first 45-50 days of gestation
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• More omega-3 fatty acid in plasma of sows in DHA group
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• Sows fed antioxidants had higher anti-oxidative capacity

• Sows fed antioxidants had lower level of free radical (BH2)

• Only numerical differences in piglet birth weight

• No effect on within-litter variation in birth weight



Feeding in early gestation
Arginine for gestating sows

+ Arg in early gestation -> improved placental angiogenesis1

+ Arg in early gestation -> improved water transport by placenta2

+ Arg in early gestation -> larger fetuses3

+ Arg in late gestation -> tendency for higher litter birth weight3

1Elmetwally et al. 2022;  2Zhu et al. 2021; 3Costa et al. 2019, 4Hong et al. 2020; 
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Feeding in mid gestation
Overlooked but might be the missing link

Feeding 

placentas?

Feeding 

fetuses

Do we have the right approach?

Is the importance of placental growth 

underestimated?



Feeding in mid gestation
Overlooked but might be the missing link

Feeding 

placentas?

Feeding 

fetuses

Do we have the right approach?

Is the importance of placental growth 

underestimated?

New Danish research will (hopefully) provide 

answers

Different feeding levels from day 28 to 84 of gestation

+/- bump feeding from day 84-114 of gestation



Mid gestation 
Can we improve feed utilization?

• Most gestating sows are only fed one time per day

• Can feed utilization be improved if dividing the daily ration into more meals?

Meals 1 2 3

8.00 2150g 1075g 717g

15.00 1075g 717g

20.00 717g
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Possibilities to affect piglet birth weight in late gestation
Increasing feed or protein allowance has only marginal effects

Feed allowance, kg 2.4 3.3 4.2

SID Lysine per day, g 8.6 11.9 15.1

Total born per litter, no. 17.9 18.0 18.0

Birth weight, kg 1.31b 1.34a 1.35a

a,b P < 0.005 

Effect of increasing feed allowance 4 weeks before farrowing in hyper-prolific sows (n = 

1138) fed one meal per day using ESF (Sørensen, 2012)
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Transition feeding
The sow has a high energy requirement during farrowing

Maintenance

Milk

Heat loss
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Farrowing performance



Transition feeding to improve the farrowing process
Frequent feedings
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Transition feeding
Effect of constipation in sows at farrowing

↑ Constipation (low score) 



↑ farrowing duration



Tekstslide med punktopstilling

Brug knapperne ‘Forøge / Formindske 

indryk’ for at skifte mellem

de forskellige tekst niveauer Improving the farrowing process
Fiber sources in the transition and/or lactation feed is a ”must”



Tekstslide med punktopstilling

Brug knapperne ‘Forøge / Formindske 

indryk’ for at skifte mellem

de forskellige tekst niveauer Improving the farrowing process
Fiber sources in the transition period

~350 and ~700 g fiber 

additive per day for 7+7 

days



Transition feeding
Effect of fibre rich and protein reduced transition diet



Tekstslide med punktopstilling

Brug knapperne ‘Forøge / Formindske 

indryk’ for at skifte mellem

de forskellige tekst niveauer Improving the farrowing process
Combining the effects of fibers and feed allowance
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2.8 kg // 357 g SID CP/day // 499 g fibre/day 

3.8 kg 3.8 kg // 474 g SID CP/day // 665 g fiber/day

3.8 kg // 422 g SID CP/day // 667 g fiber/day 
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Colostrum



Colostrum production



Transition feeding
Effect of fiber and fat source on colostrum production



Transition feeding
Effect of fiber and fat source on colostrum production

No effect of fat and fiber on colostrum yield



Transition feeding
Effect of fiber source on colostrum production



Transition feeding
Effect of fiber source on colostrum production

Focussing on daily output vs. 

concentrations is important



Transition feeding
Effect of protein to ME ratio on colostrum production

High protein:ME ratio

→ Tendency ↑ colostral fat 

concentration at start farrowing

→ No effect on protein secretion
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ColostrumCombining most recent knowledge
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Transition feeding
Effect of feed allowance on colostrum production 
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Conclusions

• Piglet birth weight and within-litter variation

• Glycemic diets affect number of total born in hyper-prolific sows

• Feeding in gestation

• Omega-3 fatty acids show potential to improve piglet birth weight and sow health

• No negative effect of low Lys/protein diet on piglet birth weight

• Farrowing process

• Use of soluble fiber to avoid constipation

• No feed reduction prior to farrowing (3.5-4.0 kg/day)

• Colostrum production

• Feed reductions should be avoided (≥2.4 kg/day)



Perspectives
Future research in pre-farrowing nutrition of sows

Feeding during weaning-to-estrus interval and previous lactation

Glycemic diets may need more attention (fed at the last part of lactation and WEI?)

→ Effect on follicle maturation and piglet birth weight

Mid gestation lacks attention…

→ Importance of nutrition on placental development and birth weight

More studies on functional AA 

→ Possible effects of arginine need to be revisited in hyper-prolific sows

Health status and welfare of the sow 

→ Impact of nutrition on e.g. oxidative stress and inflammatory status

→ Long term effect on piglet birth weight and sow longevity

Carry-over effects from transition feeding to lactation performance

19-10-2023 67
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Questions 
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