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A Plan of Pig Improvement Applicable 
to NZ’. Clonditions 

8. LONGjVILL, Department of &riculture, Wellington. 

Introduction : 
1 shall endeavour, first, to define pig iIllprOWment. Can we agree 

that it is “the improvement of inherent capacity to produce Carcasses 
of the highest meat value at minimum cost on the typical food Supply 
available to the industry?” 

Lest there be those among us who think that our most efficient 
Ineat-producing animal can scarcely be capable of further improvement, 
let me briefly survey the complexity of the problem facing the Pig 
breeder. (I underline breeder because I say, in utter solemnity, that 
all who profess and call themscl~-es breeders have not yet been led 
into the way of truth and the problem I am about to unfold does 
not cause the person I call a (‘fancier” many sleepless nights). 

The breeder, then, must aim for :I uniformly high carcass quality 
type with a high percentage yield as carcass and as bacon. I mention 
carcass cluality first because the markets we are supplying are normally 
very selective and, for stal)ility in the industry, it is essential that 
quality should be fully competitive with any other pigmeats on the 
market. Carcass quality improvement itself is a complex business, 
however, and, as we shall isee, includes somewhat conflicting require- 
ments such as length of side together with maximum thickness of belly. 

His pigs must have the capacit: for rapid growth and efficient 
conversion of the food supply into meat. His sows must breed regularly, 
be fecund and of a kind &position; they must have sufficient udder 
design and capacity as to be alile to rear bigger and better litters--J 
up to a round dozen “forty po1:nders” at any stage in their life after ; 
allowing for the loss of an odd teat, here and there, during a lifetime 
of hectic high production. Hectic, because the sow gets no rest! 

If we regard each breed as a lseparate entity, the task of improve- 
ment for all these factors at the same time within the one breed, is 
obviously a formidable one. Uniformity at a high level of efficiency 
for all these factors which is t,he goal of the pig breeder must surely 
be among the most difficult to achieve in the whole gamut of the 
domestication and improvement of li\.estock. At any rate it is well 
known that it is so upsetting to t,he n-eaker spirits that after a very 
short period of contemplating the problems involved they are usually 
found to be in solemn conclave discoursing upon the niceties of colour 
pattern, fringe to the ears, or that tassel rrhich adorns the posterior 
portion of the pig’s person! 

On the other hand, the prolificncy and early maturity of the pig 
make it much easier to secure the benefits of progeny testing for this 
species than for any other of our domestic stock except, perhaps, 
poultry. It is nearly half a century ago since the Danes developed a 
practical method of progeny testing (incidentallx, arising from the rival 
claims of breeders of the native Landrace and the imported Large 
White). 

PRSSENT POSITION: 

It is a necessary part of my subject to make an appraisal of the 
Present situation regarding the production of pigs in Nerv Zealand. 
Since the development of the dairy industry pig production has become 
almost entirely a sideline to dairy+. Economically it has not been 
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possible to develop that sideline in the way it has been done in Den- 
mark, for example, and, even leaving aside for the moment the possi- 
bility of other more economic uses of dairy by-products, it does not 
appear likely that the pig industry will develop on lines that will 
enable the work to become specialrsed. It will, by and large, remain 
a part time occupation. The average size of units is small and on 
farms where home breeding is practised the average number Of 8Owf8 
in the herd is probably not more than five and, xith a few exceptions, 
breeders of pedigree pigs run herds which are not much larger than 
this. Table I., which shows that the great majority of breeders register 
less than 10 pigs a year supports this statement. 

TABLE I.-No. of Breeders R@stering Pigs, 1950. 

Grouped according to number of pigs registered in year. 

Large Large 
Registered Berkshire White Tamworth Black Total 
100 or more ___. _.._ 1 0 0 0 1 

50 - 99 ____ . 3 1 0 0 4 
25 - 49 .___ . . . 3 4 1 1 
10-24 . . . . . . . . 19 24 11 2 5: 

1 - 9 ____ . . . . . ‘ii 82 44 22 225 
- - - - - 

Totals ___. _.._ . 103 111 56 25 295 

The small breeder’s reluctance to pay a price for a boar which 
would give incentive to breeders generally to go to the trouble of 
progeny-testing their stock and his feeling that, because of the small 
number of sows kept, he can adequately cull his sow herd on general 
observation of typo and performance, are serious stumbling blocks 
which mould have to be overcome before any real progress could be 
made under the present organisation of the industry. 

Any attempts made at co-operation between individual breeders 
have not so far been successful-possibly because they have not been 
accompanied by improved selection techniques, and the lack of a 
guiding hand but also because of the distance separating breeders and, 
hence, the transport problem. 

It is characteristic of the small breeder that, through his inability 
to make the progress of which he dreams when, with high hopes, he 
sets UP his stud, he gives up after a few vears and either “goes out of 
pigs” -or reverts to the production of commercial pigs nhic& he finds, 
are less trouble and practically as profitable. Recently a further blow 
to possibilities of imnro\-cment has been dealt by the closine down of 
many of the larger buttermilk piggeries due to the change i; methods 
of utilising this by-product. 

As a consequence of the fluctuating nature of the feed supply and 
the strict limits of economic use of supplements, it is necessary to be 
in a position to produce one litter as llaconers and one as porkers 
from practically every sow. This does not encourage efforts to specialise 
in the production or a really high quality baconer carcass along the 
lines of Denmark and Canada, for instance, as the highly specialised 
baconer type pig xould be impossible to finish properly as a light porker. 
The complications xhich this 
testing will be obvious. 

introduces into the technique of carcass 

In a meat-producing animal, such 3s the pig, it is possible to make 
progress up to a certarn point in carcass improvement by the process 
of selection of breeding stock on the type of progeny .they leave as 
judged on exterior appearances supplemented by the butcher’s or the 
bacon curers’ constructive criticism. This, of course, is the gradual 
process by which all onr improvement to date has been achieved and 
those who can 100k badr over the pigs raised in New Zealand over 
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even the last twenty years will be ready to admit that sonic improve- 

ment has been made. 1 mention this because breeders generally arc 
inclined to follow traditional methods and this conservatism tends to 
increase the difficulty of estal~lishing any system of improvement based 
on finer measures and general technique. 

When pedigree pigs are separately considered, holvever, the picture 
is not one of uniform improvement. The Tamworth breed has, in my 
opinion, deteriorated over the last 1.5 to 20 years. The Large Black 
has not made any improvement Iand, while the Large White breed has 
become more popular there is no evi.dence that the breed, as a whole, 
has shown any substantial improvement. A small minority of strains 
in the hands of exceptionally careful and competent breeders may bc 
excepted from this general statement. Over the last five years there 
is no evidence of improvement in the breed. The Berkshire breed 
showed improvement, as ju~lged by suitability of carcass to meet modern 
market demand, over a number of years following importation of 
Canadian blood. It is common knowledge, however, that Berkshire 
breeders are, to-day, at a loss to secure further improvement by the 
rather loose and superficial selection methods practised up to the 
present. 

And-last but not least-under the conditions of world shortage, 
and reduced N.Z. production, of pig-meats over recent years the trade 
has considered it inexpedient to maintain strict standards of grading. 
Virtually all qualities sold. at the same price per pound and thus the 
mainspring of quality impro\-ement has been lackin,;. While recently 
premiums have been introduced to encourage finishing at more suitable 
weights grading is still or, a lenient, and quite ineffectual basis, as is 
indicated by the fact that; 95o/, of carcasses are graded “prime,” and 
only 5% suffer any quality penalty. 

This appraisal of the situation reveals a some\vhat sombre picture, 
I feel. At any rate it should emphasise that any plan for improvc- 
ment must be conceived with due regard for all the difficulties involved 
-and the difficulties of implementation hn;.e not been yet touched 
upon! 

The one promising aspect of the situation is that pig breeders arc 
closely in touch with the dairy industry and have, in the Dairy Board’s 
Herd Improvement Plan--particularly the lRlerit Sire Register-an 
example which must give them cause to think. Such thoughts must 
be translated into action and such action must be part of a well- 
co-ordinated plan. 

OUTLFNE OF PLAN OF IMPR,OV&MENT: 

A SPECIFIC PURPOSE FOR E-&CH BREED. 

The difficulty of making progress in an> lix-estock improvement 
increases rreatlv in arouortion to the number of factors for mhich 
selection is’ being practised (1). What are the possibilities of a system 
of breeding within each i:)reed for a restricted nuln’oer of characters 
and relying on a uniform mothod of cross-breeding for the production 
of efficient, and uniform, commercial pigs? The practice of cross-breecl- 
ing is not new to farmers and whatever plan x-as decided on this 
would be preferred to a single breed system by the majority of farmers. 

What I have in mind is selection for litter production in the breed 
or breeds which would be used as lLsolv breeds” and in these maintain- 
ing only the current culling level for carcass qualitv. On the other 
hand the breed or breeds xvhich are to be used as sire breeds in the 
breeding system should be selected through a litter testing technique. 
This may lead to a certain amount of deterioration of sow qualities in 
this breed as the Danes have found (2), but provided culling for so~v 
qualities is not entirely o~~erlookcd in the breed it need not be serious. 



At least it is conceivable that, if the breeds are improved for fulfilling 
a specific purpose in a standardised breeding plan for commercial pro- 
duction the fullest use of genotgpic selection as well as the phenomenon 
of heterosis could be obtained. 

The system which has developed within our fat lamb industry, 
albeit with no progeny test, gives somc indication that something of 
the same type of system might with advantage bc applied to pig pro- 
duction. Tho distribution of the various breeds of pigs being registered 
in recent rears (see Table II.) indicates that some system of CROSS- 
breed& f’br com’mereial produition would secure the best use of the 
genetic qualities of the breeding stock available and in fact is the 
only practicable system for some years to come. 

TABLE II.-No. of Pigs 

Breed. 
Berkshire _.__ . .._ _... 
Large White ..__ _... 
Tamworth ____ ____ _.__ _... 
Large Elack ____ .___ _... 
Duroc Jersey ____ __._ ._.. 

Total ____ ____ _.__ _._ 

Registered in various 

19-J-s 
sows Boa.rs 

i90 3a1 
47-L 2’82 
29” 154 
181 i3 

4 1 

1741 S(J1 

breeds in recent. years. 

1950 
sows Boars 
542 251 
468 278 

2G6 157 
82 45 
- - 

13_58 731 

Whether the eventual aim of the plan jrould be to fatten all the 
first-cross pigs-in other words by using two breeds only-or whether 
Brst cross SOWS of two breeds, both bred primarily for sow qualities, 
should constitute the commercial sax herds---:0 be mated with a boar 
of a breed selected primarily for carcass characters-is, I feel, a 
matter for further research under Noxv Zealand conditions. Some work 
has been done in America, however, lvhich seems to indicate that a 
system based on a first cross SOII’ mated to a boar of a third breed 
gives the most efficient results from the aspects of litter production 
and food utilisation. No carcass quality result3 appear to have been 
recorded in connection with this experimcnt-at least none were pub- 
lished in the reports of the experiments which I ha\-e been able to 
study (3). 

hlchleekan (N.Z.J.A. hlay, 1936) working with N.Z. pigs in the 
Manawntu in 1933 to 1935 and co\-ering 433 litters failed to find any 
advantage in litter production from cross-breeding, but remarked on 
substantial strain and indil-idual differences. 

Further work in pig recording in this country confirms the differ- 
ences which exist between strains in regard to sow qualities. What 
this means in effect is that there are good strains in each of the breeds 
which are, on the x-hole, higher producers. The task is to select the 
highest producers irrespective of breed and in the first place at any 
rate it will probably be dcsirablc in order to achieve uniformity to lay 
commercial breeding plans on a crossing system. 

Whatever the results of this research it would also indicate which 
breeds and/or strains should be the ones, selected for development as 
prepotent in regard to SOTV qualities and which for carcass qualities. 
Obviously the techniques employed would vary radically according to 
the purpose for which selection was taking place. 

THE PLACE ‘OP EXISTING BREEDS: 

It Tvould be fruitless to speculate on the results at this stage but 
not altogether pointless, I feel, to mention one or two preliminary 
considerations in the light of available facts. The Large White breed 
seems assured of n place in any scheme of improvement for the markets 
which jntcrest us. It is, of course, the pre-eminent bacon pig of the 
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British Commonxealth and our records show that CCrtain strains at 
least, very largely du’e to high prolificacy,, produce litters which in 
the hands of pigmen capable of full?r csploltlng them, out-match the 
performance of any of our other breeds in this respect. !f a one- 

breed system were decided on the La.rge White could be piit forl\7ard 

a strong claim to be that breed. 1f desirable, strains could he de\-eloped 

separately for sow qualities (primarily) and for carcass ~uafitios 
(primarily) these strains being crossed to produce the conmemal PI@. 

The white colour would suit the trade. The same applies when 
the White boar is used over Berkshire or Tamworth SOTI’s or crosses 
of these two breeds, but the vse of :Large Black blood mill introduce 
the possibility of pigmentation which is a defect so far as porkers are 
concerned, and seedy cut, which is a defect in any carcass. 

BAC?ONER AND PORKER SIRES: 

In view of the practical necessity of producing \>aconers from one 
litter and porkers from the nest, and for all these to he white-skinned 
pigs, we should examine ways and means of achieving the apparently 
impossible task of producing uniformly high quality in both. The dams 
of the pigs to be fattened should obviously ho of intermediate or “dual 
purpose” type SO far as carcass conformation and rate of maturity are 
concerned. Given a minimum of co-operation in breeding, it is possible 
to postulate a system in which one farmer kept a baconer type boar 
(which would be used by both for the summer mat,ings, Dec.-;“r’tarch) and 
his neighbour a porker type (used h. y both for ninter mntin,rrs, June- 
Sept.). I feel that these two types could be segregated from within 
the uresent New Zealand Large White Breed rjthin a few generations 
of breeding on a proper technique tax-ards the bpecialisecl ends in view. 
It may, however, be necessary to evolve a now white isreed, importing 
a few sires of the modern Middle White breed until a suffic’entlr; early 
maturing type is fixed in the breed, w-hose special function “in thk 
industry would be. to provilie porker sires. 

Militating against the adoption of au all White breeding policy 
in the foreseeable future are the smallness of numbers of white Dies 
as yet being bred in the country, the prejudice against the white pig 
on the part of many farmers, and the laclc of suitable pifgcrv facilities 
on many farms to enable the improrcd Large White to &hi6it its true 
qualities. 

The Berkshire is still the most popular breed in New Zealand as a 
result of its qualities of hardiness and the ability of the SOWS to main- 
tain themselves largely on grass. The ability of the breed to produce 
the early maturing lean-fleshed porkers normally in greatest demand 
on the (Lon’don market is still uncluestioned in spite of developments 
towards bacon type orer the past 20 years. For these reasons alone 
the Berkshire must have a place in any scheme of improvement under- 
taken in the near future. 

Whether the Tamworth andjor Large Black breeds or any other 
breeds n-hich may be imported or developed in the future were included 
in any scheme beyond the initjal stages would depend on their perform- 
ance in the ear1.y testing period and whet,her a three-llreed srstem 
proved to have any advaniagcs which could not be obtained bv’selec- 
tion for a specified purpose within the breeds already nlentioned.” These 
two breeds are declining in all the major pig-producing countries in 
which they have been used. Howe\-er, it ml-st not be ox-erlooked that 
the Large Black has valuable sow qualities n-hich might conceivably 
outweigh the defects of skin pigmentation in crosses +th the Larg’c 
White and of seedy cut. The foraging qualities of both of these breeds 
will be of less practical importance under improved husbandry 
conditions. 
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INIXJSTRY ORGANISATION TO CONTROL BR;EEDING Pm: 

Before going on to the measurement of qualities in our breeding 
pigs let us consider industry organisation covering the breeding and 
most effective nse of the improVed pigs. Education in the principles 

of breeding and selection on the basis of a carefully designed progeny 

test must be a fundamental plank in the policy adopted. The small- 
scale breeder must realise the limitations under which he is working 
from the point of view of effective selection. Progeny testing within 
such herds will be of very limited value as the potential for selection 
on the sire’s side is absent, only one boar normally being used. By 
full co-operation of all breeders under a comprehensive plan, the central 

theme of which was progeny testing of all purebred pigs and publication 
of the results of these tests, the small breeder would be able to main. 
tain his place and to give a real serl:ice to the industry, He would 
still be at a disadvantage as against the larger breeder economically 
and in the fullest operation of sire selection (unless a satisfactory 
techniaue of artificial insemination in pigs is developed and can be 
economically applied), but would get G&i assistance -in his breeding 
work from the published results of tests carried out under known 
conditions. On tile basis of such results he could proceed to select his 
future herd sires with the assurance that they would effect some 
measure of improvement in his stock. It must not be forgotten that 
most of the approved breeding centres in Denmark are not large estab- 
liishmentz and their success in due very largely to the overall plan and 
publication of litter test results. 

In theory this testing work could be controlled by the pig breeders’ 
own organisation,‘the N.Z.P.B.A., and obviously this organisation would 
need to be firmlv convinced of the neceszitv for a propenv testing 
scheme and agree -to the details of the plan decided upon. -Such deta& 
should eventually include an approval system, approval to be withdrawn 
from any breeder whose stock failed to reach a certain standard under 
test or who, for other reasons, failed to satisfy the approving authority. 
The presupposition of such authority, however, as well as the cost of 
the &heme-and the fact that the commercial producer, the processing 
side of the industry and the consumer all stand to benefit from the 
work dictate the necessity for a wider representation on the authority. 
State assistance and some degree of State supervision would appear 
to be indicated as is given in Denmark. 

If the National Pig Industry Council, or its successor, were given 
Statutory authority to control the scheme the working committee con- 
cerned should comprise representatives of the N.Z.P.B.A., commercial 
producers, bacon curers, and exporters under the Chairman of the 
C!ouneil. 

If and when Testing Stations were established they could fall - 
naturally under the authority of the central body acting with local 
advisory councils and with appropriate technical supervision, 

In order to establish anything like a uniform cross-breeding system 
it would be necessary to use the information obtained from a survey 
of the suitability of the various breeds and strains for various purposes 
and to base the recommended crass-breeding technique on this. 

The strains which proved themselves most suitable for selection 
for SOW qualities would, under the scheme which I am suggesting, be 
developed as regards purity for these qualities by judicious inbreeding. 
By similar methods, but. of course, a different technique, strains with 
a high degree of purity for all the deaired carcass qualities would be 
developed with the idea of using the superior males of this strain aa 
the “sire strain” in the final cross for carcass production. So far this is 
all in the province of the pedigree breeder. 



Whether the pure strains developed for sow qualities would be 
crossed to provide the sow herds for the eommereinl producer or not 
would have to depend on their performance as pure line SOWS compared 
with that of crosses between the pure lines. There is some evidence 

from the American work thnt the commercial producer should work on 
the crossbred sow herd, and possibly the cross should be between two 
breeds rather than between dillfereut st,rains of the one breed (2). 

If this proved desirable it would be necessary for some breeder 01 
organisation in every pig producing locality to be specialising in the 
breeding of replacement sows for farmers from the selected pore 
strains. The pig club type of orgn-nisation could, I feel, carry out 
this function and increase its value as a centre of live interest in pigs 
in its area. 

I have postulated three stages in breeding pigs: 

1. 

2. 

3. 

Pure breeding of different lines for the different and somewhat 
divergent but specific qualities. 

An intermediate stage of crossing two purified SOW lines to 
provide the sow herds of the commercial farmer. 

Outcrossing on these crossbred sows with boars from the strains 
selected for carcass cluality combined with growth rate or, 
finally, economy of gain. 

The progeny testing system to be employed in the various lines can 
now be considered. 

TE~CHNIQUES OF PROGENY TESTING: 

Where progeny testing schemes: with pigs have been furthest 
developed, as in the Scandinavian countries and Canada, they have been 
based on measurement of bacon carcass qualities and economy of gain 
of a representative sample of the litter. Selection of both sows and 
boars is carried out on the basis of the overall assessment of these 
results. 

Gradual but steady improvement in the qualities for which selec- 
tion has been practised, has been achi~zvcd, but the Danes, who have 
been at it longest, are, as I lmve already mentioned, concerned about 
a deterioration which has taken place in sow qualities. 

I cannot conceive of any system of testing which, amended to 
include a porker test, woulti bc a more suitable one on which, ultimately, 
to base our selection of breeding stocic in the “carcass” or “boar breed” 
for the commercial breeding system I have postulated but, obviously, 
an entirely different system would need to be used to test the “sow 
breeds” or strains. 

Litter recording, with special attention being given to three weeks 
litter weights, should, in this case, provide the measure. Boars would 
be proven on the performance of their daughters as in the improvement 
of dairy cattle but due to the greater fecundity of the pig more pro- 
gress should be possible. In the (early stages, at any rate, litter record- 
ing on the individual farms would, I feel, provide a satisfactory basis 
for selection. Special attention wou1.d have to be given to the effect 
of season of farrowing and other non-genetic influences. 

I have not gone very deeply into the actual techniques which 
would be involved as that would be decided only when the spadework 
on the overall pattern of the plan to be adopted had been done. 
is wanted as a start, and is almost entirely lacking, 

What 
is a body of 

information about the performance of our existing pure breeds of pigs 
as they are today, on the farms. Standards and schemes of recording 
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are alrea(ly arailable to the breeder and the value of these records of 
perfornlallce even under individual farm conditions is far beyond the 
cost of obtaining them to the individual breeder himself. By combining 
in an improvement plan breeders could eusure that they get full value 
for the extra effort and cost involved. By providing for ordered 
development the cost need uever be excessive. 

STEPS IN THB IMPLEMENTATION OF THE Pm: 

At the outset an intensive campaign to ensure that all pig breeders 
have an understanding of progeny testing and the necessity for them 
to co-operate in a National improvement plan if any progress is to be 
made. Concurrently with this:- 

1. A body of litter recording and carcass evaluation on the regis- 
tered purebred animals is required. I suggest that progress can be 
made by using the results obtained on individual breeders’ farms. 

2. A large-scale dual-mating experiment to establish the advan- 
tages and disadvantages of various crossing systems. Then- 

3. Further refinement of testing techniques to enable maximum 
improvement of each breed and strain for the special purpose for which 
bred-or if one breed system proved to be more desirable-to enable 
the most efficient all-over assessment of performance to be made. In 
this case, litter recording should be maintained as the basis onto which 
is added litter testing as carried out in Denmark. 

Two further important features of the plan should be:- 

4. Publication of the test results in such a way that all breeders 
can use the results in their breeding work. 

5. The N.Z.P.B.A. should establish a card index system so that the 
registered progeny of every registered animal can be traced with ease 
to provide easier assessment of true breeding ability. 

Extension of the benefits of improved pure breeding stock to the 
industry could best be achieved through co-operative groups or clubs 
working with the purebred stock but, in the early stages at any rate, 
cross-breeding on a uniform plan. Crossbred sows would be distributed 
to members. Co-operative boar ownership is not so practical under 
New Zealand conditions, but the degree of co-operation already referred 
to, may be practicable or, on the other hand, artificial insemination 
may become a practical proposition. 

Such groups, properly handled, could form the best schools for the 
propagation of l.he principles behind the improvement plan and assist in 
obtaining uniformity in output. 
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I3 iscussion 

Mr. SMITH: There are several points I should like to question. 
The whole conception appears to complicate things unnecessarily. 
Pedigree registrations are not a reliable guide to the proportions in 
commercial breeds. The sow is probably the best treated animal on the 
farm. ,She is never pregnant and. lactating at the same time nor is she 
expected to grow a fleece of ~001. I think it is too complicated to 
select sows for one purpose and boars for another. Co-operative clubs 
of farmers are not a suitable vehicle for propagation of improved 
breeding stock. Should we provide pigs to suit the present environment 
or change the environment, to suit a pig that we can breed? Do you 
consider cross-breeding and then inbreeding a possible means of improve- 
ment in New Zealand? I would like Dr. Rae’s opinion on this. 

’ 

Dr. RAE: In America the research workers are still doubtful of 
the value of hybrid hogs but commercial interests have gone ahead 
and sold stock throughout the Mid-west, and made exaggerated claims 
for the value of the method. The amount of heterosis is not great- 
about 5%. When more diverse strains are used there is more hybrid 
vigour. They prefer ~1’03~s from two inbred lines in different breeds. 
The rate of inbreeding is not very important, the result is the same 
whether the end point is reached quickly or slowly. It is better to 
produce a large number of inbred lines and then cull heavily rather 
than to select as inbreeding proceeds. The testing of lines is beset 
with difficulties even in the case of maize. I think it Tvould be worth 
while trying here. 

Mr. LONGWILL: The main theme of the paper was suggested b1 
the American work of non-inbred, as well as inbred, strains of pigs. 
It would be unfair to base one’s opinion of what could be done through 
co-operative clubs of producers on the experience of the pig clubs which 
operated just before the war, as these had no basis of tested stock on 
which to work. 
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