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 Trained in Animal Breeding and Genetics 
◦ Degrees from Oklahoma State University, Iowa State 

University 

 University background 
◦ On faculty at University of Wisconsin – River Falls, 

University of Georgia, Iowa State University 

◦ Experience in teaching, research, extension, 
international industry 

 Consulting Experience 
◦ Management consulting with commercial sow farms 

◦ Genetic consulting with major genetic companies 

◦ Genetic consulting with large, integrated swine 
systems in North America, Europe and Asia 



 Terminal cross mating system 

 Optimal genetic system structures 

 BLUP based selection programs 

 Marker Assisted Selection 

 Mate-Select software 

 Genomic information to augment BLUP 



 Increased litter size 
◦ From 10  15 

 Decreased backfat 
◦ From 25mm  10 mm 

 Increased lean meat percentage 
◦ From 45%  55% 

 Increased growth 
◦ From  100 kgs @ 7 months  130 kgs @ 6 months 

 Improved feed conversion 
◦ From 3.50  2.50 

 



 

 Profit =  Return > Cost of Production 

 

 Maximize profit by: 
◦ Increasing return (reproduction, piglet survival, growth),  

& 

◦ Decreasing cost of production (FCE, empty days, sow 
mortality, annual replacement rate) 







 “..individuals with intermediate trait values 
have higher fitness…” 
◦ Pearson (1903) 

 

 “..extreme phenotypes cause reduced fitness..” 
◦ Robertson (1967) 
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 As litter size increased, it has exceeded the 
uterine capacity of the sow, and as a result…. 

 More pigs born  & weaned, but… 

Birth Wt        Pre & Post-Wean            Wean Wt 
                             Mortality                      
 



 BLUP based selection has increased litter size 

 

 But as litter size increases above 12 pigs per 
litter, the number of piglets with birth weight 
less than 1 kg has increased 

 

 What is the net financial effect of this? 



Dufrasne et al, JAS (2013) 



Dr. J. Fix, NCSU, 2010 



Dr. J. Fix, NCSU, 2010 

Predicted sales income based on birth wt 



Every 0.1kg decrease in birth wt from 1.4-1kg: 

 

Pre-wean              Post-wean              Sale wt 

Mort. 3%                Mort. 2%                -1.6kg 

 

 Probability of a pig being a ‘Full Market Value’ pig 
decreases by 2% 

 (FMV pig weighs > 90kg, has no injuries, no ruptures, no 
defects, receives full market value at slaughterhouse) 

 Pig that is not FMV receives discounted price of 75% 



1.4kg  

Pre-wean mortality 8% 

Post-weaning mortality 5% 

% ‘Full Market Value’ pigs 95% 

% ‘Pre-market’ pigs 5% 

Avg market weight (FMV pigs) 250.0 

Profit (loss) for FMV pigs 15.00 

Profit (loss) for non-FMV pigs (-32.23) 

Net Profit (loss) / pig marketed 12.64 



1.4kg  1.3kg  

Pre-wean mortality 8% 11% 

Post-weaning mortality 5% 7% 

% ‘Full Market Value’ pigs 95% 93% 

% ‘Pre-market’ pigs 5% 7% 

Avg market weight (FMV pigs) 250.0 246.4 

Profit (loss) for FMV pigs 15.00 12.26 

Profit (loss) for non-FMV pigs (-32.23) (-33.82) 

Net Profit (loss) / pig marketed 12.64 9.03 



1.4kg  1.3kg  1.2kg  

Pre-wean mortality 8% 11% 14% 

Post-weaning mortality 5% 7% 9% 

% ‘Full Market Value’ pigs 95% 93% 91% 

% ‘Pre-market’ pigs 5% 7% 9% 

Avg market weight (FMV pigs) 250.0 246.4 242.8 

Profit (loss) for FMV pigs 15.00 12.26 9.48 

Profit (loss) for non-FMV pigs (-32.23) (-33.82) (-35.44) 

Net Profit (loss) / pig marketed 12.64 9.03 5.44 



1.4kg  1.3kg  1.2kg  1.1kg  

Pre-wean mortality 8% 11% 14% 17% 

Post-weaning mortality 5% 7% 9% 11% 

% ‘Full Market Value’ pigs 95% 93% 91% 89% 

% ‘Pre-market’ pigs 5% 7% 9% 11% 

Avg market weight (FMV pigs) 250.0 246.4 242.8 239.2 

Profit (loss) for FMV pigs 15.00 12.26 9.48 6.66 

Profit (loss) for non-FMV pigs (-32.23) (-33.82) (-35.44) (-37.11) 

Net Profit (loss) / pig marketed 12.64 9.03 5.44 1.85 



1.4kg  1.3kg  1.2kg  1.1kg  1.0kg 

Pre-wean mortality 8% 11% 14% 17% 20% 

Post-weaning mortality 5% 7% 9% 11% 13% 

% ‘Full Market Value’ pigs 95% 93% 91% 89% 87% 

% ‘Pre-market’ pigs 5% 7% 9% 11% 13% 

Avg market weight (FMV pigs) 250.0 246.4 242.8 239.2 235.6 

Profit (loss) for FMV pigs 15.00 12.26 9.48 6.66 3.79 

Profit (loss) for non-FMV pigs (-32.23) (-33.82) (-35.44) (-37.11) (-38.83) 

Net Profit (loss) / pig marketed 12.64 9.03 5.44 1.85 (-1.75) 



 As birth weight declines from 1.4kg to 1.0kg, 
the average profit per pig also declines 

 

 On average a birth weight of 1.0kg or less will 
NOT produce a profit for the pig farmer 

 

 How should the genetic supplier account for 
this increase in low birth weight pigs? 
◦ Only give credit to those pigs that have an adequate 

birth weight to be profitable 

 Select for litter size with birth weight > 1kg 

 Or, measure individual piglet birth weight! 
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 It costs money to procure replacement gilts 
◦ Whether the herd is ‘internally multiplying’ or 

purchasing replacement gilts 

 

 Traditionally decision to cull a sow has been 
to compare the performance of a ‘potential 
cull’ sow to that of a replacement gilt 



 Based on ‘parity comparison’ report 
◦ P1 females = 12 NBA and 88% Farr Rate 

◦ P7 sow = 12 NBA and 80% Farr Rate 

◦ Many herds will cull the older sow 

 

However! 

 

 Consider the performance and profitability of 
the pigs from P1 vs P2+ sows 



 Research shows pigs from P1sows (gilt litters) 
have lower profitability than pigs from P2+ 
sows 

 

 Because: 
◦ Lower weaning weight  

◦ higher mortality  

◦ lower growth rate  

◦ higher medical costs 



Item Parity 1 progeny P2+ progeny 

Weaning wt. 11.7 12.5 

Nursery mort. % 3.2 2.6 

Nursery ADG 0.90 0.96 

Nursery med. € 1.62 0.64 

Finishing mort. % 4.31 2.95 

Finishing ADG 1.62 1.69 

Finishing med. € 1.38 0.76 

Estimated profit diff. -€4 to -€8  



 Factors to consider: 
◦ Salvage value 

◦ Cost of replacement female 

◦ Reduced performance of P1 progeny  

 

Based on 2400 sow farm: 
 

 Every +1% in sow mort. = €5,483 less profit 

 Every +1% in sow culling rate = €1,492 less profit 



 Decision is now based now on: 
 

 Improved genetics in new P1 sow vs next 
litter from the old sow 

    & 
 Reduced profit from the P1 sow’s litter  

 
 Extra pigs and better repro = €45- €82/Litter 
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 Leaner, faster growing, more fragile animals 
with more soundness problems 

 
 

 Market pigs:      mortality rate    

 

      sub-standard market hogs 

Backfat Growth Lean % 



 Traditionally focus is on: 
◦ Growth rate, meat quality, percent lean, feed 

conversion 

 

 New traits to consider: 
◦ Post weaning mortality rate 

◦ Percent ‘FMV Pigs’ 

 > 90kg weight, no abnormalities, get full market price 

◦ Aggressiveness 

◦ Robustness 



 Factors to consider 
◦ Post-weaning mortality rate 

◦ Percent of sub-standard market hogs 

◦ Reduced performance of low weaning weight pigs 

 

 Based on 2400 sow unit  

 Every +1% Post wean mort.=€28,131 profit loss 

 Every +1% sub-standard pigs sold=€26,100 



Average Case 1 Case 2 Case 3 

Pigs/Sow/Yr 28 

Sow culling % 45 

Sow mortality% 6.2 

PW mortality % 5 

% Non-FMV pigs 4 

Profit €348,129  

*Assume €5.50/pig profit starting point 



Average Case 1 Case 2 Case 3 

Pigs/Sow/Yr 28 31 

Sow culling % 45 45 

Sow mortality% 6.2 6.2 

PW mortality % 5 5 

% Non-FMV pigs 4 4 

Profit €348,129  €429,096 

*Assume €5.50/pig profit starting point 



Average Case 1 Case 2 Case 3 

Pigs/Sow/Yr 28 31 31 

Sow culling % 45 45 48 

Sow mortality% 6.2 6.2 8 

PW mortality % 5 5 6 

% Non-FMV pigs 4 4 5 

Profit €348,129  €429,096 €347,672  

*Assume €5.50/pig profit starting point 



Average Case 1 Case 2 Case 3 

Pigs/Sow/Yr 28 31 31 31 

Sow culling % 45 45 48 50 

Sow mortality% 6.2 6.2 8 10 

PW mortality % 5 5 6 7 

% Non-FMV pigs 4 4 5 6 

Profit €348,129  €429,096 €347,672  €268,514  

*Assume €5.50/pig profit starting point 





 

 Select for structure (leg strength) in terminal 
lines (both GGP females and AI boars) 
◦ Generally as an Independent Culling Level 

 

 Select for post-weaning mortality and % Full 
Market Value market pigs 
◦ Not easy to do 

◦ Probably require progeny with pedigree information 
raised under commercial environments 



 Focus your genetic program towards one that 
will maximize long term profits 
 

 Get data on your birth wt range - What are 
the profit implications? 
 

 What % of your pigs don’t make Full Market 
Value 
 

 If gilt litters have lowest profitability why cull 
healthy sows after 5th litter? €4-€8/pig sold? 

 

 

   



Discussion - Questions 


