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Wean to finish mortality overview

• Economic cost of mortality (Ag Decision Maker) – Lee Schulz – Iowa State

• Causes of wean to finish mortality – Jordan Gebhardt – Kansas State

• Predictors of wean-to-finish mortality – Daniel Linhares – Iowa State

• Attractants to ease transition to nursery – Anna Johnson – Iowa State

• Field studies to reduce wean-to-finish mortality – Mike Tokach – Kansas State

• Antibiotic interventions to reduce wean-to-finish mortality – Chris 
Rademacher – Iowa State





Mortality cost, 
$/pig

• 1% change =

$0.82 to $1.20



Translational Animal Science - doi: 10.1093/tas/txaa052 & 10.1093/tas/txaa068



Non-infectious 
causes of mortality

Gebhardt et al., 2019

High magnitude of impact

• Birth weight

• Weaning age and weight

• Pre-weaning management 

• colostrum, cross-fostering, etc.

• Season



Influence of weaning age on wean-to-finish mortality 

and percentage off-grade pigs

Boyd et al., 2020

Poor health: Mortality, % = Exponential [4.10 + (-0.109 × wean age); P = 0.003

Good health: Mortality, % = Exponential [3.05 + (-0.0601 × wean age); P = 0.04



Effect of weaning age on 
intestinal permeability

Smith et al., 2010



Early weaning leads to increased clinical disease 
in response to subsequent E. coli Challenge 

McLamb et al., 2013
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Influence of weaning age on need 
for injectable antibiotics
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SEM = 4.42
Linear age, P < 0.001
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Slope = -3%



Short fill time with as few of groups as possible

Faccin et al., 2020
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Maintaining nutrient intake immediately 
after weaning to reduce mortality

• 2 literature reviews and 10 experiments using a total of 17,289 pigs.

Wensley et al., 2022



Environment
Placement strategies
Nutrient availability

Genetics

Maternal nutrition
Management

Piglet nutrient intake

Strategies to increase feed intake after weaning

Pre-weaning

Wensley et al., 2021

Post-weaning
doi: 10.1093/tas/txa021

doi: 10.1093/tas/txa022



Standard (0.32 cm) pellet Large (1.27 cm) pellet Lactation meal feed

Wensley et al., 2022

Floor feeding creep feed
264 litters corresponding with 2,497 nursery pigs – no creep or 227 g/d



Influence of creep feed on 
mortality and removals
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Influence of creep feed on 
growth performance, d 0 to 36

per pig placed
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Sensory attractants
• 3 experiment using a total of of 84 litters and 1,066 nursery pigs

– 2  2  2 factorial, main effects of pre-weaning attractant, post-weaning 
attractant, and BW category

• Exp. 1: Enrichment cubes – play/foraging behavior

– 100 g of cubes once daily for 4 d preweaning and 3 d postweaning

• Exp. 2: Restart AFP (powder) – olfactory/taste

– 45 g of powder twice daily for 4 d preweaning and 22.5 g twice daily 
for 3 d postweaning

• Exp. 3: Pro2Lyte (spray) - olfactory/taste

– 44 mL twice daily for 2 d post-farrowing and 2 d preweaning and 18 
mL three times daily for 3 d postweaning

Wensley et al., 2022
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Mat feeding strategies

• 3 experiments using a total of 9,403 nursery pigs

• 30 to 35 pigs per pen

– Exp. 1: mat v no mat feeding

– Exp. 2: 2×2 factorial with main effects of diet form (pellet or crumble) 
and mat feeding (without or with) 

– Exp. 3: mat feeding small (0.32 cm) or large (1.27 cm) pellets, or no 
mat feeding

Wensley et al., 2022



Mat feeding strategies

• Feed was provided on 46 cm × 61 cm pieces of DuraTuff solid flooring three 
times daily for 10 d post-placement.

Exp. 1 and 2 Exp. 3

Wensley et al., 2022

– Exp. 1: 318 g of pelleted feed

– Exp. 2: 318 g of pelleted or 372 g of 
crumble feed

– Exp. 3: 726 g of pelleted feed 



Mortality and removals
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Mortality and removals
Exp. 1, 2, and 3 combined
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Implementation of feeding and management strategies (creep feeding, mat 
feeding, gruel feeding, use of sensory attractants)

• Can successfully…

– reduce the percentage of pigs that lose weight after weaning

– reduce morbidity and mortality rates in the nursery

– increase animal caretaker involvement

• Have limited effects on nursery pig growth performance

– because of innately LOW feed intake

– exception = genetic selection

Health status plays a critical role on the outcome.

Wensley et al., 2022

Field trials and demonstrations with attempts to increase 
early nursery feed intake to reduce mortality…



Sire line maturity

• Sows were bred to 1 of 2 Duroc sire lines

– Early maturing (high growth early)

– Late maturing (high growth late)

• Pig growth performance was tracked from birth to market

– Initial feed intake and body weight loss post-weaning

• Sire line stress response was determined at weaning

– Blood cortisol

Wensley et al., 2022
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Sire line maturity  collection time
P = 0.004
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Average daily gain

Wensley et al., 2022

0

200

400

600

800

1000

1200

1400

0 20 40 60 80 100 120 140 160 180

A
D

G
, g

Days of age

Early Late



Feed efficiency

Wensley et al., 2022
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Summary
As part of the NPB Survivability Project, we have:

• Developed tools to determine economic cost of mortality

• Determined that factors before weaning are the main drivers of downstream 
mortality

– Ex. Birth weight, weaning age and weight, colostrum intake, cross-fostering

• Found strategic management around weaning (mat feeding, creep feed, 
attractants, etc) can:

– Reduce the percentage of pigs that lose weight after weaning 

– Reduce morbidity and mortality rates in the nursery

• Found that genetic selection plays a major role in stress response to weaning and 
nursery intake and growth

Wensley et al., 2022



https://piglivability.org

Improving Pig Survivability
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