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In the process of abandoning outdated production

systems and searching for new methods and techniques
which will hopefully ensure greater efficiency in the use
of natural resources, labour and capital, it is obviously
impotriant to consider also improvement and proper

utilization of available genetic resources.
One of the important consequences of modem

deveiopments in livestock production asociated with
specialization and more intensive production systems, is
the narrowing down of genetic resources. This happens
through the los of breeds and strains and within popu-
lations there is a gradual reduction in the number of
unrelated animals contributing to succeeding genera-

tions. the implications and gravity of the situation is
recognised by the poultry industry of the world as well
as the pig industries of some of the leading western
countries.

Since animal breeders dcl not have access to the
same range of tools available to plant breetlers and as
errors in judgement have f'ar more serious effects in the
case of animal breeding, any attempt to rnanipulate
genetic material requires careful study of the possible
rnedium and long-term impact on the populations
coricerned.

In order to narrow down the discussion one must
concede that the two most important biological factors
operating to optimize the use of genetic resources in
this country are associated with nutrition and the health
status of livestock.
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Furthermore that it seems logical, in a discussion
this nature, that the emphasis should fall on -

the size and nature of the genetic resources i.e.
their quantitative and quditative aspects, and

(b) the most effective means of utilizing these re-
sour(ps i.e. the most zuitable organization and
trreeding progirmmes to employ.

The lrst concerns vital and comparative statistics,
effective population s2es as well as criteria and measure-
ments in respect of the conomically important character-
istics and general evaluation techniques. In the second
case the modeling and design of suitable infra+tructures
for effective breeding plans and prograrnmes, in which
genetic irnprovement can be optimized, are the main
consideration.

Stnu:fitre of the Livestock Industry

'l'he 
absence of essential statistics of the structural

components of the industry such as the actual numbers

of the various breeds, the size and age composition of
the effective breeding populations, replacement rates
and general population dynamics, makes an exact des-
cription of the structure of this industry well-nigh im-
posible. It acts as a serious obstacle to constructive
efforts to plan and progamrne the development and
genetic improvement of the industry on a national basis.

Quantitatively the industry consists of 9,7 m
cattle, 3l m sheep, (20,5 m Merinos; 2,1 m Karakul;
3A m other woolled breeds; 5,0 m non-woolled),2,5 m
goats (0,9 m Angoras), 1,1 m pigs and 35,1 m poultry
(Abstracts of Agricultural Statistics, 1978). These latest
statistics confirm the trend suggested by the Department
of ATS (1977) that livestock numbers are at present in-
creasing at a relatively fast rate. Recent studies by the
ADSRI (1977) of livestock numben also confirmed
earlier indications that there has been an important shift
of emphasis in the local livestock industry. Stock nrun-
ben, botJr cattle and sheep, have decreased in the drier,
western parts and have increased considerably in the
eastern areas, which have a higher production potential.
It is an important development emphasising the present
trend towards greater intensification in animal produc-
tion.

This development and othen, such as the introduc-
tion of feedlot systems over the past decade are signifi-
cant in view of the interest it has occasioned on matters
such as the most suitable genotypes for intensive produc-
tion systems. Types and breeds or genotypes as well as
breeding objectives are clearly involved.

From a genetic point of view the stud breeding
section of the national herds and flocks varying in size
from breed, is important. [n some populations it consti-
tutes about | $/' whne in recently imported breeds most
animals are pedigree stock. The few studies conducted in
this country on breed structure (Allan, 1958; Celliers,
1969 & 1978; Hofrneyr, 1966; Hofmeyr & Boyazoglu,
1966: Kotzd, 1976; Erasmus, 1977) confirm the general
situation that breeds have a characteristic pyramidal or
hierarchical structure which mlght vary according to
special circumstances and the species concerned. The
higher stratum is composed of the socalled top or
master stud breeders with one or more layen of daugh-
ter or multiplier studs before reaching the lower ranks
which consist of the commerical producers. In practice
the important decisions on breeding policy are taken in
the top herds. The position is in fact that a few pro-
minent breeders dictate the poliry. The consequences of
their decisions gradually filter or penetrate tfuough the
various layen of the population, diminishing in effect as
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the gene flow qpreads through each generation. The
conclusions derived at from the investigations referred
to above, suggest that the stud industry does not func-
tion effectively. This is due not only to the breeding
policy and ineffective selection methods applied but also
to the ineflicient use of genetic resour@s resulting from
breed structures where only a timited number of relative-
ly snall herds are available to effect breed improvement.

Qualitatively the industry mn best be described as
unique. It consists of a large variety of livestock species
and a wide spectrum of breeds, strains and all possible

crossbred types.
Morphological differences are often accentuated

in their phenotypic manifestation through exposure to
extreme environmental conditions and a wide range of
production systems.

Comparatively qpeaking the most important re-
semblance to countries with similar conditions lies in
the fact that beef cattle and wool production are still
farming operations confined to the less favourable semi-
arid and marginal regions while d.tty, pig or poultry pro-
duction is practised under intensive farming conditions.

The development of the industry and its particular
pattern are largely determined by -

(a) the limitations of the natural resources,
(b) economic facton and considerations,
(c) traditional farming methods as well as by
(d) the extent and influence of technological develop-

ments.

Of these the first three sets of factors have unti l
quite recently ererted the most int' luence on the distri-
bution and composition of the national herds and flocks.

In contrast to the Americas, Australia and New
Zealand the African continent was endowed with in-
digenous breeds which played an important role in the
development of the present l ivestock industry and con-
tributed also to the genetic diversity of the l ivestock
populations. In addition a l iberal import policy was
followed over the past 300 years which assured the
introduction of a wide range of geneotypes and provided
an extensive and useful gene pool for most species. It
must also be admitted that many well-known breeds
have disappeared from the local scene over the years e.g.
most of the British sheep breeds, at least nine pig breeds,
etc. Not all the remaining breeds are economically im-
portant and numerically strong. Many are in fact minor
breeds of no national significance nor with any prospect
of becoming important.

Significant changes in the qualitative or genetic
composition of the livestock industry have been ob-
served in recent years. These changes are partly related
to the quantitative changes referred to previously as
borne out by -

(a) a changing pattern, over recent years, or registra-
tions with the Stud Book Association* (Table l);

(b) increases in the importation of exotic animals and
semen (Table 2);

Table I

Relative increase of regisnafions
(Males and Females) in some cattle and sheep breeds

Species/Breeds t967 r977 /o lncrease

Aberdeen Angus
Africander
Aynhire
Brahman
Brown Swiss
Charolais
Friesland
Guernsey
Hereford
Jeney
Red Poll
Shorthorn
Simmentaler
South Devon
Susex
Conidale
Merino Landschafe
S.A. Mutton Merino
Suffolk

5 3 1
4 387

760
976
7 8 1
268

2  275
33',l

3 382
3 l2r

388
7 5 0
422
507
9 1 8

| 260
1 3 3

6 087
1 5 6

| 277
5 825
| 047
9 863

701
725

5 374
690

7 376
2 357

147
864

t2 r89
| 434
2 s70

1 8 7
597

7 444
624

140,5
32,8
37,8

910,6
-10,2
170,5
136,2
l04,7
I  l 8 , l
-24,5
-62,1

15,2
2 788,4

l g2,g
190,0
-85,2
349,9
22,3

300,0

(Source: Stud Book Association - i,978)

(c)  a marked l r rd qrowing interest  in crossbreeding as
can be seen fronr the numbers and var iety of  types
found a t  abat to i rs .  l ' eed lo ts .  e tc .

The Stud Book Association and its affi l iated l ive-
stclck breeders' societies have been committed over the
past 57 years to recording the origin and preserving, per-
petuat ing and distr ib ut ing these sources of  genet ic
rnater ia l .  At  present 25 catt le,  l3 sheep, two mi lch goats
and two pig breeds (as well as 10 horse breeds) are
registered by the Stud Book Association. (lt is very l ike-
ly that the Association's new constitution wil l provide
for the inclusion of at least six additional breeds.)

For genetic purposes i.e. animal breeding and
breed improvement, the effective population size within
breeds is of cardinal irnportance. In practice this refers
to that part of a breed where measurable improvement
occurs and from where a significant and consistent flow
of genes is assured. This involves the medium to large
studs where systematic progress is recorded through
genetic evaluation (performance testing, etc.) and where
effective breeding plans are implemented.

Now renamed the South African Stud Book and
Livestock Improvement Association and referred
to in the Livestock Improvement Act, 1977 (Act
25 of 1977) as the Stud Book Association.

70



Breeds

DAIRY
Aynhire
Friesland
Guernsey
Jersey
BEEF
Aberdeen Angus
Africander
Bonsrnara
Brahman
Brown Swiss
Chaolais
Drakensberger
Hereford
Pinzgauer
Red Poll
Santa Gertrudis
Shorthom
Simmentaler
South Devon
Sussex

168
658
1 1 9
485

t26
442
275
732
8 1

r37
260
338
l l l
27

241
83

771
t27
t67

333
49,0
33.6
3 5 , 1

l 5 , g
20,6

100,0
6,8

l g , g
8 .8

) 1  1

24,6
1 7 , l
I  l , l
1 8 , 7
229
1 5 , 8
41,7
1 6 , 8

38,5
54,6
31,2
26,2

) < ?

34,2
100,0
27.0
5J,8
14.9
34,8
5l  ,3
7r3
23,5
32,6
36,1
s23
443
) 1 )

Source: Breed Societies and Department of Agriculrural
Technical Services, I 9 78

Improvement and utilization of genetic resources

Rezults emanating over many years from control-
led experiments and standardised central testing centres
indicate that there is considerable scope for increasing
the efficienry of the local livestock industry. This couid
be achieved in several ways of which the genetic one is
of concern here. Genetically speaking, the efficiency of
production can be best advanced through the use of
modern breeding and selection programmes based on
current genetic knowledge as well as by the judicious

application of the available genetic sources in suitable
production systems.

The design of modern brediing progiunmes based
upon advanced genetic theory is becoming more sophis'
ticated as theory and technolory progress. The effective'
nes of a breeding scheme is generally evaluated through
simulation models which are proganmretl for compr.iter
analyses. Model development requires that biological
processess be quantitatively described in terms of mathe-
matical functions (Cartwright, 19 7 6).

The methods, techniques and criteria for the con-
struction of models and the theory in respect of optimal

Table 4

Numbers ond percentages of herds and onimals in
performance recording

breeding schemes are welldocumented (Brascamp, 1973

& 1976; Cartwright, 1976; Cartwright & FitzhuSt;1974,
Cunningham, 1974 a; Hil l, 1971 & 1974; McClintock &

Cunningham , 19741.
The latest models feature costeffectivenes and

economic consequences as important ingredients of their
structtrre. This has become necessary in view of recent
results suggesting that genetically optimum schemes are
not necessarily the most economical (N{cClintock &

Cunrringham, 19-/4). Genetic theory also provides the
underlying principles on which practical, acceptable and
logical techniques for the evaluation and appraisal of
breeding values of livestock are founded.

The practical institution of national livestock im-
provement progrunmes demands a clear definition of
the main objectives of hreeding and more suitable tech-
niques for rneasuring them. Furthermore, the proper
means must be devised to ensure optimum utilization of
the best breeding stock.

Practical problems arise where there is no general
acceptance or agreement among breeders (and/or pro'
ducers) on what is desirable or important and where ob'
jectives and enlphasis are subject to periodic changes.

lmportant decisions have to be made on different
levels in any organized and systematic programme to
ensure its general efficiency and the optinium utilization
of resources.

Figure I presents a general design of a livestock
breeding and improvement progralrune (adapted from
Cunninghun, 1.974 a) in which the factors influencing
the design are iiltrstrated.

The fint and most important decisions concern
national livestock production policy and its objectives.
This involves economical, social and political considera-
tions and concerns the strategic importance of the live-
stock industry as well as that of its various individuai
sectors. Decisions on this level will indicate the nature
(market requirements, etc.) and extent of any plurned
expansion and f'uture objectives in production.

Once decisions have been takon at this level it is
imrrortant that the policy-making bodies ensure that the
activities of breeders are consistent with national in-
terest.

Since stud (pedigree) breeders will continue to be
an influencial group in respect of any effort to breed and
improve livestock (particularly because of their en-
trenched position in this country) it is of cardinal im-
portance to induce greater and increased acceptance by
breeders (producen) and their organization of modern
breeding programmes, with their built-in genetic prin-
ciples based on objective measurements and advances in
technology. If recomrnendations to the stud industry
concerning livestock improvement can be framed to
centre on acceptable aims and rnethods of selection
applicable to within breed improvement it would consti-
tute a tactical move within the wider strategy. However,
it is important to impress on breeden that improvement
is paramount. Proggess cannot be allowed to be hamper-
ed by protection against conipetitton.

Percentage
Total of Herds

Number in
of Herds Recordins

Percentage
of

Registered
Animals in
Recording
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Define National Animal Production policy and objectives

Define Breeding Goal

Devise and Employ Suitable Criteria
and Measuring Techniques

Evaluate Resources in terms of General Suitability
and Availability to Meet Objectives

Asses Nature and Size of Genetic Differences
between Suitable and Available populations

I-arge ad ditive differences
between available populations

Small additive differences
between available populations

Choose the best available population

Heritability of breeding goals
within the chosen population

Moderate

tion with a population

Favourable correlated responses

Use mass selection and
simple index selection

Develop separate Sire
and Dam lines

Evaluate lines and optimize
selection within lines

Limited prospect of
improvement in this

population

Crossbreeding

Choose suitable crosses and crossing system

General design and strategt of livestock improvementFig. I
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Following the decisions and the declared objec-
tives, the breeding goals should be defined in simple and
explicit ecoiromic and biological terms. The breeding
programme rnust be directed towards penuading and
encouraging breeders to -

(a) accept and participate in performance testing and
recording with a view to applying the resulting
information to the selection of their animals:

(b) put greater emphasis on higher reproduction rates
as this is imperative not only in respect of increas-
ing potential selection differentials but also of
reducing the generation interval;

(c) reduce the number of traits selected for by exclud'
ing those of doubtful importance, and to

(d) maintain effective herd/flock sizes and composi-
tions (age structure, etc.).

Modern measuring and evaluation techniques em-
ployed by livestock improvement authorities or organi-
zations have been proved satisfactory and successful in
establishing criteria for the identification of zuperior
genotypes. Research and advances in technology will,
however, continue to contribute further refinements.
The impact of an extension of modern computing facili-
ties and their use in animal breeding has not yet been
fully experienced or appreciated. It is only when the
consequences of sophisticated integrated feed-back pro-
grammes against alternative procedures have been
worked out and demonstrated to breeders that full
appreciation will be forthcoming.

The evaluation of genetic resources constitutes a
very important facet in any national livestock improve-
ment programme. Changed production circumstances,
new market requirements etc., necessitate a continuous
assessment of available genetic resources. The possible
inclusion of exotic genotypes in evaluation progammes
mryht obviously also be justified. This is perhaps a task
best accomplished by an independent organisation such
as the State as is the present case in this country.

An important consideration is whether differences
in characteristics are heritable and to what extent. If
these differences between populations are large and
additive in nature then it would seem obvious to acquire
and settle for the best of the populations. This could in
practice amount to population substitution which, in-
cidentally, has been the main mechanism for genetic
improvement in most countries. (Cunninghanr, 1976).

It also follows that where population substitution
can be affected rapidly and easily as in the case of poul-
try then even a small genetic advantage could justify
replacement. With larger animals it is common to use a
systematic grading-up breeding sysreni. {n the case of
darry cattle a replacement policy is not recommended
as a real option unless the mean difference between the
existing and replacement (imported) breed excneds20/,
(Cunningham, 1974 b)"

Within the chosen population it is important to
assess as a following step, what portions of the observed

differences in performance are heritable i.e. the herit-
ability of economically important characteristics. If they
are moderately to highly heritable, selection within the
population is advocated. If not, the problem of dealing
with the situation becomes tnore difficult and one is left
with the option of examining the feasibility of utilizing
non-additive genetic variation or heterosis effects.

Heritability estimates in respect of most of the
economically important traits in the different livestock
species and populations are readily available and are in
fact being regularly updated. Cunningham (1976) sug-
gests that modern computer programmes (e.g. sire evalua-
tion programmes) could be designed to contain an
annual review of genetic parameters which could be used
for periodic revision or servicing of the selection pro-
grammes. Where heritability estimates are moderate to
high and the characteristics concerned show no negative
genetic correlations, selection should be effective. Breed-
ing and selection programmes for such situations are
easy to constnrct and are simply based on mass selection
in which a simple index selection system operates. The
usual factors which optimize any selection progrirmme
would obvioi.rsly be built into such programmes.

Where antagonism exists between characteristics
the problem is immediately complicated and the best
way of dealing with such situations in practice might be
to clevelop separate male and female lines within the
population (breed). Selection within these lines would
be directed towards improving one or more of the nega-
tively correlated traits. The selection prograrnme wouid
continue on the s,une basis as in the previous case.

Low heritability or the absence of sufficient addi-
tive genetic variation is often compensated for by the
presence of a considerable amount of potential heterosis.
This is particularly true for characteristics concerned or
associated with viability or adaptability, reproduction
and fitness in general, which show hybrid vigor (hetero-
tic effect) in response to crossbreeding. The common ex-
planation for this phenomenon is that natural selection
has probably greatly reduced the additive variation and
ensured specific and different gene complements consis-
tent within the population or strain but different from
one population or strain to another (Cunningham,
1976). This explains the observed heterotic (over-
dominance) effects which are derived from increased
heteroirygosis where breeds and strains are crossed.
Where successful selection within a population or strain
produces small cumulative improvements or increases
from generation to generation, crossbreeding usually
gives rise to a significant singular heterotic result which
requires replanning in order to be repeated in each
generation.

Sophisticated crossbreeding systems have been de-
veloped in recent years for various livestock species
which consist of breeds and strains that show favourabie
or exceptional cornbining ability and are complementary
in respect of enzuring and maximising the exploitation
of heterosis. (krner & Donald, i966). These systems
can be very useful Lr that they provide an opportunity
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to accommodate genetic antagonisms i.e. where desired
characteristics are strongly neptively correlated. This is
accomplished by selecting withirr the separate breeds for
different sets of traits.

Organivtion required to improve and utilize genetic

resources
The responsibility to promote livestock produc-

tion in South Africa in the past was largely vested in
various government authorities, private breeders and
producers. State involvement dates back through the
years to the very first importations of sheep, cattle,
hones and other farm animals (Hofmeyr, 1976). The
general livestock policy in the past was to import various
exotic breeds in order to improve and replace the "in-

ferior" indigenous livestock.
The frst efforts to apply advanced methods of

breed evaluation or performance testing was the intro-
duction in 1906/07 of the first egg-laying tests at the
Western Province Agricultural show by a few poultry
breeders and milk recording by the Friesland Cattle
Breeders' Association in 1917. The establishment of the
South African Stud Book Association in 1905 was the
flust effort to record the breeding particulars of farm
livestock in a systematic way. (This organisation was
incorporated as a statutary body under the Pedigree
L ives tock  Ac t ,  1920 (Ac t22  o f  1920)  in  1921. )  l t  has ,
with the support of its affiliated societies, since become
the bastion of the pedigree breeders in this country.
However, in spite of its importance as the home of the
stud industry its powers and influence ceased at the
level of pedigree registration. The responsibility for the
promotion of livestock evaluation and improvement was

largely that of the State. The latter's involvement with
scientific methods dates back to the stage when milk re-
cording services became its responsibility in 1919 and
when the first two official egg-laying tests were intro-
duced in 1914 (Potchefstroom) and 1917 (Cedara). This
was followed by the introduction of various other live-
stock improvement schemes -- for pigs (1956), beef cat-
t le (1959),  wool  sheep (1965) and mutton sheep (1965).

Efforts to increase the impact of the State's
modest contribution proved extremely difficult. An ex-
cellent opportunity, however, presented itself during the
50th anniversary of the Stud Book Association when it
was challenged to accept a new task and role in the live-
stock industry of this country. The ensuing discussions
at the Association's level was followed by certain recom-
mendations to the Minister of Ag"r:iculture. This incident-
ally coincided with the subrnission of three reports by
the Animal and Dairy Scien,:e Research Institute on
more or less the same topic but covering a wider range of
associated aspects. These reports, in which the existing
situation and projection of future developments in the
industry were documented plus the initiative displayed
by the Stud Book Association culminated in the final
decision of the Minister to introduce the new Livestock
Improvement Act, 1977 (Act 25 of 1977).

This Act has stirred up wide interest among live-
stock breeders and scientists alike as it constitutes the
first consolidated effort to actively promote general
development and scientific animal breeding in this coun-
try. The Act provides tbr legalized improvement schemes
through which the efforts and cooperation of all groups
and bodies with vested interests in the various sectors
of the livestock industry can be combined (Figure 2):

South African Livestock Producers Share holding Oryanaations - Livestock Boards

Advisory Board for Animai Production
(Livestock Improvement Act, 1977)

M inister of Agriculture
Dept. A.T.S. & Dept. A.E.M.

National Livestock Improvement Policy,
Objectives and Programme

S.A. Stu<j Book and Livestock
lmprovement Association

A.I. Industrv

National Livestock Improvement Schemes
Performance Testing & Recording

Data processing
Research

Information feed-back

National Dary Cattle Performance
and Progeny Testing Scheme

National Random Sample
Egg-laying and Broiler tests

National Beef Cattle
Performance and Progeny Testing Scheme

National Pig Recording,
Performance and Progeny Testing Scheme

National Woolled Sheep
Performance and Progeny Testing Scheme

National Mutton Sheep
Performance and Progeny Testing Scheme

Fig. 2 National Livestock Improvement Organization in South Africa
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A few very important moves have already been
effected since the Act was promulgated last year (1977)

and othen will soon follow, e.g.

(a) tegal status has been granted to the different live-
stock improvement schemes.

(b) The Stud Book Association is committed to ac-
cepting performance standards for registration
purposes.

(c) An extended computerization programme for the
integration of the pedigrees and performances of
animals in the livestock improvement schemes is
in the progress of being involved.

(d) A highly selective import policy for animals and
germ plasm (semen and ova) has been introduced.

(e) Requirements and standards for A.l. sires have
been raised.

(f) The expansion, reorganization, updating and im-
provement of techniques of livestock improvement
schemes initiated during the past few years have
gained new stimulus. The next phase of these
schemes (i.e. after successful computerization) will
be the setting up of national breeding programmes
for the industrv.

Conclusions

A study of successful livestock improvement ef-
forts in most western countries clearly suggests that the
organization of livestock improvement requires a body
with vision, power and finance to c^rry out policy on a
country-wide scale. Until recently it was obvious that no
single body could address itself to this task in this coun-
try.

ln the past expansion of production was the criti-
cal objective in animal production policy. In any produc-
tion set-up changing circumstances require effective ad-
justments to market needs and opportunities. Policies
for animal breeding must increasingly challenge current
utilization of genetic resources and consider alternatives.
In this country there has up to now been a sad lack of
dynamic initiative in this respect.

The new Livestock Improvement Act has tried to
remedy this and has introduced what hopefully ushers
in a new era for livestock production in this country.
The Advisory Board for Animal Production will soon be
called upon to lay down a broad policy for the national
industry from which the objectives will emerge as guide-
lines for the improvement and utilization on the coun-
try's genetic resources.

In view of this country's peculiar situation and the
strategic importance of food production, the State will

always be deeply involved in all efforts to promote live-
stock production and it is in the light of this fact that
its involvement in all aspects of livestock production
has been entrenched in the Act.

The Stud Book Asociation has undertaken the
task of inspiring its memben to make the transition to a
more effective and scientifically orientated industry.
It is encouragng to record the progessive steps already
taken by this organization and to note the amount of
fresh air blowing through the corridors of the stud
industry.

The South African livestock industry is looking
forward to a new era and will move away from a situa-
tion where the stud industry had a rather uninspiring
future for the following reasons -

(a) pedigrees hardly served more pu{pose than to
avoid unnecessary inbreeding;

(b) effective breed promotion (advertising) was regard-
ed as a substitute for perforrnance;

(c) claims for hardiness were used as a cover up for a
lack of potential to produce a saleable commodity;

(d) spurious elegnat clip preparation was given pre-
ference over the inevitable move towards objective
measurement;

(e) the value of some breeds did not extend further
than the minds and ambitions of their owners;

(0 the artists believed they could go it alone in a
rapidly developing, challenging and competitive
world with its modern science and technolory.

The available breeds and their different strains are
the genetic resources of the livestock industry. In order
to ensure their effective and optimum utilization the
stud industry will have to co-operate closely with all
concerned. There are basic problems which must be
solved. It is obvious that the improvement of the present
ineffective structure of breeds must be given priority.
The stud industry can ill-afford to lose the genetic
potential locked up in the large numbers of small herds
and flocks of the various breeds. A group breeding rys-
tem within the stud breeding context, in which individu-
ality need not necessarily be sacrificed but through
which resources are pooled and effectively utilized, war-
rants serious consideration by many breed societies since
it offen tremendous scope particularly in conjunction
with A.t. [t is also evident that the inclusion and ex-
pansion of performance requirements for registration
pu{pos€s will enhance breed improvement in more than
one way. It will assist in creating a new stratification of
the breeding population as well as a new class of animal
breeder.
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