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SUMMARY

While t}e existing theory of quantitative genetics has much to

offer the plant or animal breeder it is recoginísed that many of the

statistics usecl are difficult to rmderstand ar¡d interpret. fn this

ttresis several biometrical techniques are investigated which can be

used by the breeder. fhe suita-lciliLy of these technj.ques is illus-

trated using ttre data from the Roseworthy selection trial. This

trial was designed to compare the efficiency of selection for ciean

fleece weight by direct measurement to the conventional method of

visual appraisal.

vlhen analysi.ng such breeding data two aspects are of interest'

firstly, what changes have occurred between Lhe populations as a

result of the different selection criteria' and secondly, what

changes can be expected if a particular method of selection is sub-

sequently employed? In Chapters I, II, Illand IV the former aspect

is considered while the latter is ínvestigated in Chapters II, V and

VI.

The conventional rnethods of analysing breeding experiments are

detailed in Chapters I and II. Thus the two flocks are initially

compared using both parametric arrd. non-parametric univariate tests'

Genetic parameters (i.e. he¡::j-tabiliEy, genetic, phenotypic and envir-

onmental correlal-ions) aïe subsequently calculated for the various

subsets of the data.

In víew of the problems encountered in applying these correlations,

it is proposed in Chapter III tha-t Hotelling's T2 (a multivariate tech-

nique) provid.es a simpler, but comprehensive, comparisnn of the two

popul.ations. On applying it to the Roseworthy data it can be seen

that the two populations have diverged. In patricular, it can be seen



:Lr.

from the simurlta¡reous cor¡fidence intervafs 'blrat staple length, clean

scoured yielcl and. seconrlary fotlicle nunrber are posi.t-ively assoc-

iated with lhe irrcrcase in clean fleece rveight while crim¡rs per: inch

and body we:Lght are rregativell' associated-

In Chapter IV the analysis of cliscrete variates such as rep:;od-

uctive perforntarrce is considerecl . An "improved" FORTR-AN al-gorithm

for the Exact Test of R x c ccntingency tables is developed" As

this test does not require âFJ*'ro;x:Lniat:j-on to a known distril¡ution it

can be applied to contirrgency data irrespective of the mj-nimum size

of the expected cell frequenci.es.

Several, methocls for recoqnisj-ng the important factors among a

mul.tivariate d.ata set are considered in Chapter V. Pr:incípal

Compone¡t Analysis is observed to provicle tl.ie most effective rnethod,

especially frc,m the point of consistency. using its orthogonal

compo¡ents the breecler can predict the changes v¡hich wou.ld occul:

following a particrrlar method of selection. Un]ike the genet:Lc

parameters of Chapter fI which a::e ofteu used for this purpose'

the above ntethod remains marrageable as the number of variates in-

creases.

In Ch'apter vI the effects of a major gene on the frequency

distribut-i-o¡r of a metlic character are i¡lvesLiç1ated. As the seg-

regatíon of a major gene can be expected to result in non-normality

of the f requency d-istribution, J-t is proposed that a norrnality test

can be used. to screen data, Vlhen non-nonnality is icientified, the

method of moments (Hawl<ins, 1975) can be used to es.t-imaLe the mea¡s

and variances foJî t-he general popul-atíon and for those carrying the

major gene respect-ì-velY.
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