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Introduction
“In each generation of animals in his herd or flock, the breeder must select those to be saved for breeding from those to be used for other purposes. Perhaps he will also select animals from other herds for use as breeders in his.  These are the most important things he does.”  Breeding Better Livestock. Rice, Andrews, and Warwick 1953.

To be successful in any business measures of productivity and efficiency must be taken.  In goat production this includes twinning rate, kidding frequency, birth and weaning weights, and health data.  These measures allow the producer to keep track of production and select animals with higher potential returns within their environment and measure production efficiency. 

Many different types of information are available to goat producers including individual performance, pedigree information, show records, and visual inspection.  All of these have some value when selecting replacements or purchasing new breeding stock however, the usefulness of each differs greatly.
Selection for improvement in livestock is not a new process.  In ancient Grease the more progressive producers realized that animals tended to produce offspring more similar to themselves so better parents produced better offspring.  To better select for improvements in desired traits individual producers started selecting for specific traits of interest and started using pedigrees to assist in this practice.

Today, production records play a critical role in selection for greater productivity.  It is often mentioned that “you cannot manage what you don’t measure” and this is especially true in livestock production.  The way we measure productivity is through the keeping and utilization of performance and health records.  These records are then utilized to select replacement breeding stock from the highest performing animals.  As the goat industry grows, the importance of records for the marketing of breeding stock will increase.  This need is driving the development of expected progeny differences (EPD) by breed associations and the popularity of buck test programs in many states.

Principles of selection.
Goats, like other types of livestock, can benefit from controlled breeding and selection to improve specific traits.  To achieve this improvement and realize increased performance it is critical that producers have an understanding of some of the basic principles behind genetics and how to utilize performance records to make progress.  

The first step is to remember that there are two components to all traits that we see: genetics and environment.  Producers have some control over both of these and each is important in improving performance.  It is critical that animals have access to proper nutrition and health care to reach their genetic potential.  It is also important to remember that animals raised in different environments may look similar but their offspring may not perform the same at your farm.  This is why we cannot directly compare individual performance data between locations.  We need to compare individuals only within a contemporary group (animals of similar age, sex, management, and location) to make accurate comparisons based on individual records alone. 

In the book Animal Breeding Plans by J.L. Lush there are three aids to selection covered that are still relevant today: pedigree, lifetime averages, and progeny testing.  Today we have better methods to estimate the genetic value of an animal than those available in 1945, the date of the last edition of his book. However, because expected progeny differences are not readily available for goats, the methods discussed by Lush are still our best options.

In his book the use of lifetime averages or individual data was considered the way to make the most progress if selecting within an environment.  He stated that the use of individual performance, especially if multiple measurements were used to reduce environmental influences, was the most effective single source of information for genetic improvement.  Goat producers can practice this type of selection through the collection and use of production records.
In the area of pedigree selection, Lush states that this can be an effective method of selection if the producer knows enough about the animals in the pedigree.  He also states that most producers do not have the time to learn enough and the pedigrees themselves do not provide enough other information.  The information available in pedigrees in 1945 was limited to parentage and in some cases show results.  Only dairy cattle breeds tried to include some basic production information.
As the goat industry moves to performance pedigrees, similar to the cattle industry, this may change.  However, until we have expected progeny differences available on most goats, we need to be cautious of using pedigrees alone.  Lush puts it this way “in most commercial pedigrees, other than those for dairy cattle and poultry, little information of any kind is included except the names and identifying numbers of the animal.  Such a pedigree is useful only to the extent that one knows or can find from some other source how meritorious or mediocre those ancestors were.”  This is very true for goats today.  Dairy goat breeds generally have some indication of milk potential available while meat goats only list parentage and possibly livestock show information.
Progeny testing is another very important method of evaluating animals for genetic merit as parents.  However, the number of animals that need to be maintained and the cost of this procedure make it very difficult and expensive for people to utilize.  Fortunately today we have the ability to utilize information from relatives and an individual’s own performance to calculate genetic merit.  Several goat breed associations have started to collect the necessary data to utilize this information and help producers select better replacements through sound information.  The use of expected progeny differences has been wide spread in beef cattle and resulted in tremendous gains in performance through targeted selection by producers at all levels.  The same gains can be achieved in the goat industry if these tools are made available.

Today the most practical way for goat producers to evaluate animals is the use of the individual’s own performance.  This performance needs to be adjusted for known differences due to age, age of dam, and type of birth to allow for the most accurate selection.  These adjustment factors are known and available from different sources.  One caution with individual records is that they are most useful in comparison between animals that are raised in the same environment, i.e. bucks on the same buck test, does from the same kidding season and herd, etc. 

Traits to consider when selecting.

Producers have a number of traits they can utilize to select their breeding stock.  These include breed type information (horns, color, body type, etc), birth type, birth weight, weaning weight, yearling weight, milk production, mothering ability and many others.  
The key to success is to concentrate on one or a few traits that have the greatest economic impact to your herd.  In most cases these are traits related to growth and include birth, weaning, and yearling weight.  Another important trait to consider is twinning rate or type of birth.  It has been proven that kids born twin are more likely to produce twins than those born single.  This is also important in sires because their daughters may be utilized in the herd.  Also, does that wean multiple kids wean more total weight than those with singles even if the individual kids born and raised single are heaver than those born and raised twin.
Each producer will need to determine which trait or traits to focus on for their herd.  This should be done in association with the goals for your herd and the demands of your customers.  However, some basic knowledge of economic value of different traits is also important.  

Research has shown that reproduction is the most economically important trait in herds where animals are sold live.  Weight gain or performance is the second most important trait regardless of when animals are sold.  In general, goat producers don’t see enough premiums in price to be concerned directly with carcass traits.  Health traits are also very important in goat production.  It is very difficult to know where these fall in relation to economic importance, but producers should strive to select animals that require minimal treatment for parasites and foot scald/rot.  
Selection Methods.
Selection for a single trait is the quickest way to make progress in that individual trait.  However, because animals and economics of livestock production are complex, this simple method is generally not practical.  Correlated responses between traits can cause problems in this type of selection.  For example if we simply selected for individual weaning weight alone we would most often select kids born and raised as singles, reducing fertility and twinning rate in the herd.

Multiple trait selection is more practical and common today however many producers don’t realize they are doing this.  When considering multiple trait selection it is important to keep the number of traits as low as possible, because the more traits being concentrate on the less progress is made in any one trait.  There are two primary methods used for multiple trait selection: selection index and independent culling levels.

Selection indexes have been considered and utilized for many years in different forms.  The use of an index requires the calculation of economic values or “weights” for each trait and then putting the individual’s performance into an equation.  The result of that equation is an index value for the animal and that index is then ranked to identify the best animals for the combination of traits included in the index.  The problem with this system is that economic values change constantly and values for all traits must be collected before selection can occur.  Because not all desired traits can be measured at one time this requires keeping animals longer to collect all the necessary data.
Independent culling levels are a more common and practical method of selecting breeding stock.  This method requires the producer to determine the number of animals they wish to keep at each selection interval (i.e. birth for birth type, weaning for growth to weaning, yearling or breeding time for total growth).  The only problem with this is that you may eliminate an individual that is excellent in one trait due to poor performance in another.  This is generally not a large problem if the number of traits is kept low, generally two to three traits.  It is more practical than selection indexes because it does not require the use of complex equations and decisions can be made early because complete data on an individual is not needed.
An example of independent culling levels would be to at birth identify and not select replacements does from single births.  Then at weaning select the heaviest doe kids, out of multiple births, to keep as replacements, keeping a few extra (5 or 6 head) incase they do not breed as desired.  Then at breeding expose all does and only keep as final replacements those that bred (by marking or pregnancy check) and required the fewest parasite treatments after the breeding season for final replacements.  At that point you have selected twice on fertility and selected for growth rate to weaning and improved parasite resistance.  The end result should be an increased twinning rate and heaver kids at weaning that require fewer treatments for parasites over time.  To make the same selection using an index you would need to keep all doe kids through breeding and then calculate the index.
Conclusions:

Goat producers can improve production and health of their animals through selection.  To do this, producers need to start keeping and utilizing performance records.  Fertility is the most important economical trait generally followed by growth.  For goats we need to also consider health traits especially resistance to parasites.  The use of multi trait selection is important but producers should not consider to many traits at once.  Independent culling levels is the most practical way to select for multiple traits at one time without expected progeny differences being available.  Comparisons between animals should be done under similar production practices to reduce differences between environments.  
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