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The turkey industry is driven to produce the best quality meat for the lowest cost.  The structure of the 

turkey industry has changed dramatically in the last few decades.  Most companies are vertically 

integrated, maintaining both the parent stock and commercial generations.  The goals of the company 

are driven by the cost of producing meat, especially breast meat.  As a result, the focus of the primary 

breeder has shifted to the commercial traits – growth rate, efficiency, and yield.  Egg production was a 

very important trait in the 1950’s and 1960’s as the industry was growing, and breeder performance 

needed to improve to keep up with demand.  However, primary breeders today must balance both 

reproductive and commercial traits to help customers produce turkey meat. 

How is a commercial turkey produced? 

Several pedigree lines are maintained by the primary breeder; each line has a characteristic 

performance for a set of traits, that when combined produce a superior commercial product.  Various 

lines are kept for different products to accommodate different production systems around the world.   

See figure 1. 

Figure 1. Producing a Commercial Turkey 

 

The end commercial product is a three way cross.  The male line is the common denominator across 

most commercial products.  This is a pure line, and contributes fifty percent to the end product.  The 

selection emphasis in the male line is for commercial traits – growth rate, feed efficiency, breast meat 
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yield, and fitness related to livability.  No selection emphasis is placed on reproductive traits in the male 

line. 

The female lines are used to produce the parent stock hen, and each line contributes twenty five 

percent to the final product.  The C line is the sire of the parent stock hen. This line will have selection 

emphasis on the commercial traits like a male line, but will also have to share emphasis with 

reproductive traits.  The D line is the dam of the parent stock hen, selection characteristics for this line 

focus on commercial traits, and reproductive traits. More emphasis is put on reproductive traits in the D 

line than the C line. 

Balanced Breeding Goals 

Each line requires a different balance of traits to accomplish the contribution to the commercial 

product.  A challenge to the primary breeder is the antagonistic genetic correlations between types of 

traits.  Typically, egg production has a negative genetic correlation with growth and yield traits. The 

negative genetic correlation is part of the reason why breeder weight is managed so closely: overweight 

females will not lay as many eggs, and overweight males will not produce as much semen, and in both 

sexes, livability can be compromised.  The antagonistic genetic correlations are managed by estimating 

genetic parameters between multiple traits, and estimating the correlations between the traits.  These 

genetic parameters are used to estimate breeding values, and the genetic trends in the traits are the 

result of the correlation with all the traits being selected. 

Selecting for Reproductive Traits 

Egg Production 

Daily egg production is recorded for all female line hens up to 24 weeks of production.  The value is 

cumulative, and a breeding value is produced for the total value of 24 weeks of production. Egg 

production is a longitudinal trait, meaning daily and weekly records contribute to the final total value.  

As well, the egg production curve is just that, a curve.  It is not a linear function, where each week 

produces the same value.  See Figure 2 for an example of an egg production curve. 

 

 

 

 

 

 

 

 



Figure 2. Egg Production Curve for N700. 

 

A more accurate method of estimating breeding values for longitudinal traits is a random regression 

model rather than a linear animal model.  A linear animal model uses one value, the total egg 

production to estimate a breeding value.  A random regression model produces, in our case, weekly 

breeding values to estimate the shape of the egg production curve. Every week is considered as a 

separate trait and the genetic correlation between ages is estimated. This approach allows deriving 

breeding values for the average, cumulative and persistency of egg production.  

Hatch of Set (HOS) 

All pedigree eggs are set and hatched on a biweekly basis.  All viable poults are counted, and used to 

calculate hatch of set.  The total count of viable poults versus the count of eggs set are used to calculate 

hatch of set performance for a hen. The egg age at set is 10 to 24 days.  The eggs are purposely stored, 

with no pre-incubation or warming, to stress the embryo to select for better hatch of set even with egg 

age.   Fertility and hatch of fertile are also calculated.  Hatch of set and hatch of fertile have a very 

strong positive genetic correlation allowing both traits to be improved through selecting for one trait.  

As with egg production, a random regression model can also be used for hatch of set and hatch of 

fertile. 

Early and Late Hatch of Set  

Female lines appeared to have the same phenotypic performance for hatch of set.  The performance is 

strong at the beginning but consistently dropped off after 16 weeks in lay.   Based on this phenotypic 

performance, hatch of set was divided into two traits – hatch of set for eggs produced up to 16 weeks in 

lay and hatch of set for eggs produced after 16 weeks in lay. The genetic correlation between early and 

late HOS is positive and moderate (between 0.5 and 0.7) indicating these are indeed different traits.  By 

dividing HOS into early and late, it is possible to improve late performance directly. 

Genomics – A New Science with New Opportunities 



Genomics is a new science in animal breeding that allows the use of information from the genome, or 

the DNA of an animal, to estimate breeding values and make selection decisions. There are several 

benefits to using genomics. Genetic improvement attempts to improve the genetic potential of animals. 

Traditional methods focus on collecting performance records for large numbers of animals, and using 

statistical models, remove the environmental effect to estimate breeding values.   An animal’s genome, 

or DNA is available from the onset of their life. Rather than having to wait for an animal’s performance 

record, if the effects of individual markers for a trait are known, an estimated breeding value can be 

calculated as soon as the genotype is available.    

Aviagen Chickens has been using genomic breeding values, blended with phenotypic breeding values 

since June of 2012.  This has been very successful in increasing the accuracy of the breeding values for 

reproductive traits.  Reproductive traits are the most difficult to make selection decisions on as they 

occur toward the end of life, and offspring are selected while parents are still contributing to their own 

phenotypic records. Also genomics can have a significant impact in the accuracy of selection for sex 

limited traits, for example to predict breeding values of male candidates for egg production and 

hatchability. The same principle is valid for turkeys and is expected that in the future genomics will make 

a contribution to the accuracy of selection across traits in the breeding goal.  

The Future of Breeding Stock 

Commercial turkeys will continue to be marketed at heavier weights.  The industry will be driven by the 

commercial bird performance.  While breeding stock will continue to get heavier, reproductive 

performance, and livability are important parts of the balanced breeding goal the primary breeder uses 

in all pedigree lines.  New techniques and new science will aid in improving reproductive performance. 


