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Seen in retrospect, pig breeding and genetics of a decade ago now seems 

fa ir ly  simple and stra ight forward. The important economic tra it s  had been 

identified and the ir genetic parameters estimated, and these had been put 

together into selection indexes to provide the most e ffic ien t method of improve

ment. Deficiencies in the old progeny testing schemes had been exposed and 

improved methods of testing and selection were proposed and put into practice. 

Generally there was quick uptake by industry, with real selection effo rt for 

performance tra it s  in breeding herds, and use of structures to reduce the d is 

semination lags to commercial producers. At the same time, the advantages of 

crossbreeding were becoming appreciated, and crossbreds or hybrids became more 

widely used in commercial production in most countries. With the sale of 

improved hybrid females to support moderately sized breeding programs, private 

breeding companies saw an opportunity to develop and compete with the traditional 

pedigree breeders and their national improvement schemes.

These changes in methods, goals and structures gave r ise  to substantial 

genetic improvements in the efficiency of pig meat production. Of course 

changes in husbandry, nutrition, health and marketing have a lso  added to the 

efficiency of production. However, i t  has been possible, through control herds 

or repeated s ire s  or matings, to separate and measure the genetic changes 

achieved (Glodek, 1982). The economic benefits of these improvements have 

been shown to be quite substantial on a national scale (e.g., M itchell, Smith, 

Makower and Bird, 1982). Thus there should be considerable pride in these
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achievements, and that our science of pig breeding and genetics has proved so 

worthwhile for the common good.

Developments

In i t ia l ly ,  concern was with getting simple yet effective pig improvement 

schemes operating in practice, and th is has now been achieved. By and large, 

the same methods of improvement are s t i l l  being used today, and they seem to 

be continuing to return further improvements. However, now the research and 

development problems in pig breeding are more complex, as we try to improve 

our methods further and assess their long term consequences. The fie ld  is  not 

fixed, but is  a dynamic arena, changing with changes in conditions, objectives 

and structures. Moreover as a fie ld  gets more technical and specialized, the 

research and development needs and-problems also become more technical and 

sophisticated. The in it ia l operational solutions can then be replaced by 

solutions based on a better understanding of the underlying biology involved 

This requires co-operation with other d isc ip lin e s, especia lly nutrition  and 

physiology, but also biochemistry and economics. Thus, though the theme and 

the objectives on pig breeding are s t i l l  the same, the problems, the experiments, 

the information and the techniques of pig breeding research are lik e ly  to change, 

and eventually these may affect the methods and structures fo r genetic improvement.

This symposium reviews five areas of current concern in pig breeding and 

improvement. The papers show the continuing dynamic state of pig breeding 

research and development, with further hypotheses, information and developments 

to be tested and applied.

Reproduction

Reproductive performance has had l i t t le  attention in current improvement 

schemes (except for automatic and natural se lection). This lack of attention 

has not been due to a low estimated possible rate of d irect response (1-1.5% of 

the mean per year) but to the low relative importance in selection indexes domi-
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nated by feed conversion ratio  and carcass composition. Deterioration of repro

ductive tra it s  following selection for growth carcass t ra it s  is  often suggested, 

despite low genetic correlations (Morris, 1975), but there is  l i t t le  genetic 

evidence of unfavorable trends in national populations. Concern about rebreeding 

and low l i t t e r  sizes from very lean sows (lean sow syndrome) can be largely over

come by changing management practices, such as early weaning or strategic feeding 

of fat in the diet of sows.

New in it ia t iv e s  for genetically improving reproductive rate came from 

Legault (1977) with selection for hyperprolific females from large recorded sow 

populations, and from Revelle and Robison (1973) suggesting that estimates of 

the lie r ita b ility  of l i t t e r  size have been biassed low, due to maternal l i t t e r  

effects on the ir daughters' performance. This may a lso  be the reason why 

selection for l i t t e r  size (e.g., O lliv ie r  and Bolet, 1981) has not been effective, 

and several selection experiments standardizing l i t t e r  size  are not underway.

Other improvements might come in the redefinition o f reproductive t ra it s  by 

including a time factor in performance, by selection for component t ra it s  such 

as ovulation rate and embryo survival (e.g., Bradford, 1979), and including 

a lso  age at puberty, f e r t i l it y  and p ig let v ia b ility  (Dickerson, 1982) as well 

as numbers born or weaned in the aggregate breeding value. F ina lly  there may 

be opportunities in the use of highly p ro lif ic  exotic stocks (Legault and Bolet, 

1982) in crosses with current stocks, to provide more p ro lif ic  crossbred females 

with intermediate mature size.

Biological models

Selection index methodology is  based on sta t is t ica l techniques from data 

at an empirical or observational level. They are thus operational models, 

combining genetic, biological and economic parameters in the most e ffic ien t 

way, rather than models for research or for providing an understanding of the 

underlying mechanisms or b iological changes involved. Greater in s igh ts, and
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predictions, may be obtained with biological models (e.g., Fowler, Bichard 

and Pease, 1976). There is  now much information on how the pig grows and 

matures, in terms of energy and protein costs of maintenance (heat lo ss) and 

for protein and fat deposition. In fact determ inistic models, with a series 

of equations describing the functional re lationsh ips, have been found adequate 

to describe and predict pig growth and composition (Whittemore and Fawcett,

1976; Tess, Bennett and Dickerson, 1982). Manipulation of protein and energy 

inputs, and of the parameters of the equations, then allow simulation of large 

numbers of possible experimental and production systems or of different genetic 

stocks. However, results from these models should be treated cautiously, for 

the information on which the equations are based is  often sparse, and the 

sufficiency and choice of the equations used are uncertain. But forming and 

using these models changes the emphasis of research, from observational data 

on performance t ra it s  to the underlying energetic and protein costs of pig 

metabolism and growth, and to the characterization of genetic differences at 

th is level. Another use, outlined by Dickerson (1982), i s  to model the fu ll 

lifetime cycle of production, and to derive economic weights of the whole 

system for s ix  primary tra its  in pig production. Substantial differences 

in economic weights are shown depending on the breed ro le , the production and 

marketing system and on the relative values of lean and fat in pig carcasses.

The implications in terms of the number of stocks to be selected for different 

roles and objectives s t i l l  needs to be considered.

Selection Response

Glodek (1982) shows that selection for growth and carcass t ra it s  has been 

quite effective, both in experiments and in national improvement schemes. This 

is  reassuring. Some problems (such as selection plateaus) have not materialized, 

but there are some unfavorable correlated responses, especially for meat quality.

However, there is considerable uncertainty about the best system for testing
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and selection, where 'system ' includes both the selection objectives and the 

feeding-testing regime used. Quite different selection responses and types 

of pigs may be selected with different selection systems (Smith and Fowler,

1978). A disappointment in selection has been the low responses in feed 

conversion ratio  in selection experiments for that t ra it  (e.g., Jungst, Christian 

and Kuhlers, 1981), though responses in national testing schemes have been good 

(e.g., Mitchell et a l ., 1982). Selection for growth rate and low fat thickness 

have shown good correlated responses in feed conversion ratio, and th is simple 

form of selection is  now often recommended in practice.

Halothane se n s it iv ity

The halothane locus, with it s  linkage to four other loc i and it s  large 

effects on performance t ra it s ,  has-brought Mendelian genetics back to pig 

breeding. With simple inheritance and high penetrance, the genetic and breeding 

techniques to f ix  or eliminate the gene seem straightforward, allowing for it s  

exploitation in commercial production (e.g., Webb, 1982).

One concern is  the confounding effect the gene may have on the resu lts of 

pig experiments, especially those involving fat, lean, meat quality  and repro

ductive performance. Because of the large effects of the gene, the resu lts 

may depend on the current gene frequencies in the population studied and may 

not have generality across populations, or in stocks in which the gene is  fixed 

or absent. Many genetic, meat quality and physiological experiments in Europe 

over the la st  decade may be confounded in th is way. The deleterious effects 

of the gene on meat quality and reproductive performance pose the question of 

whether these are associated with the gene, or with leanness and muscular con

formation ger se. Will continued selection for leanness and high lean to bone 

ratio , in the absence of the halothane gene, also lead to problems in stre ss, 

meat quality and reproductive performance?
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Organization

The la st  decade has seen dramatic changes in the structure of the pig 

breeding industry in some countries, with an increasing ro le  of private breeding 

companies (Brascamp, 1982). The big question is ,  who w ill breed the pigs of the 

future? W ill the breeding industry follow the route of poultry breeding, with 

a few international breeding firms involved? Or w ill co-operating pedigree- 

breeders in national improvement schemes, with A I, continue to play an important 

ro le ? Genetically and operationally there seems to be l i t t l e  to choose between 

the two systems (Guy, 1982). Pig health may be the most important factor, with 

the advantage for A I. Breeding companies have advantages in f le x ib i l it y  in 

developing specialized sire  and dam line s, crossbred males for sale and synthetic 

stocks, compared with purebred pedigreed populations. Moreover with free trade 

in pedigreed stocks, companies can always be competitive. Though larger invest

ments are ju st if ie d  in national schemes, the returns to companies from sales of 

improved breeding stock are lik e ly  to be adequate to sustain competitive breeding 

programs. The same argument may be used to ju s t ify  pig breeding programs in 

every country and possibly also in every state.

Overall

This paper and symposium has been directed to the use of animal breeding 

and genetics in the improvement of the economic performance of pigs. I t  is  

important to provide this increasingly technical industry with the continuing 

research, information and services i t  requires. Most of th is  w ill have to 

be carried by public funds, or funds levied on the industry, for individual 

breeders or breeding companies are too small to ju s t ify  the required e ffo rt 

in these areas. For example, comparative testing of competing stocks is  

important for e ffic ient commercial production and for motivating breeders.

Applied and basic research in animal breeding, and it s  related d isc ip lin e s, 

have been very productive in the past, with large economic returns to the
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consumer. I t  is  important that the research effort continues to further our 

understanding of the basic biology involved in the pig production. In addition 

to th is 't ra d it io n a l ' research, over the next decade the f ie ld  of molecular 

biology w ill become more important and perhaps may provide better tools and 

techniques to improve our methods of genetic improvement. Further in the 

future there may be prospects of genetic engineering to d irectly  modify the 

genome of the pig. But that may be for the Congress in 2001 AD.
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