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SUMMARY

The Super Nucleus Pig Improvement Scheme developed by the Meat and Livestock 
Commission includes a code of practice covering testing and selection 
procedures. The results of monitoring such practices are summarised, together 
with similar information obtained from a survey of the major pig breeding 
companies in Great Britain. The results and their implications are discussed.

INTRODUCTION

The pig industry of Great Britain consists of about 760,000 sows, with 
slaughterings of about 14.5 million pigs annually with an average carcase weight 
of 62.0 kg.

Organised and structured pig breeding started in Great Britain with the 
introduction by the Pig Industry Development Authority (PIDA) of the 
Accreditation scheme in 1966. This scheme started with about 70 Elite breeders 
and 200 Accredited breeders and continued basically unchanged until early in 
1984. When the Meat and Livestock Commission (MLC) took over PIDA's functions 
in 1968, it reviewed the pig breeding scheme and changed the titles to Nucleus 
and Multiplier herds but the structure was not changed fundamentally.

The original Accreditation scheme was the first formal scheme to be based 
on boar performance testing. The test group comprised of two boars, one 
castrate and one gilt from one litter; this was called a combined test group.
The castrate and gilt were housed together, fed together and completed test at a 
total slaughter weight of 164 kg. All the information, both from a boar, his 
brother and his slaughtered full sibs was combined to produce an index score 
(mean of 100, standard deviation of 35) (White, 1966) .

Total testing space was limited to 4800-5000 per annum and, initially, this 
was fully utilised. However, as direct and indirect costs increased, testing 
reduced and by 1983 was around 1000 boars per year.

From 1969 onwards, MLC financed two genetic control herds - one of Large 
Whites and one of Landrace. Each control herd was operated with 32 sows and 16 
boars and a mating system designed to minimise inbreeding. Pigs from these 
control herds were submitted to the test stations and compared to the pigs from 
the nucleus herds. The difference over time between the controls and the 
nucleus herds indicated the genetic change which had occured. This programme 
was continued until 1981 and the’ results over the ten years are summarised in 
Table 1 (Jones, Pers. Comm.). Mitchell, Smith, Makower and Bird (1982) assessed
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the cost benefit of the scheme concluding that the estimated return to the 
industry in 1982 was over £100 million.

During this period, the development of breeding companies was taking place 
in Great Britain - some independent of any MLC involvement and others with 
active MLC encouragement and advice. These breeding companies organised 
multiplication to produce hybrid gilts for purchase as replacement stock. The 
structure of replacement systems in Britain has changed over the last 20 years 
from one relying almost solely on purchases of pedigree pure bred boars to one 
of buying males and replacement females from nucleus sources. There has been no 
detailed sales information gathered since 1981, but the pattern has continued 
with organised breeding schemes now providing the vast majority of stock. It is 
estimated that breeding companies provide over 50% of purchased replacement 
gilts and 70% of purchased boars.

In 1980 the Commission started to review its improvement programmes and a 
revised Pig Improvement Scheme, with Super Nucleus and Nucleus herd categories, 
commenced early in 1984. There are several important differences to the old 
scheme : -

(1) The basic pyramidal structure has been maintained but the apex of the 
pyramid is much smaller than before.

(2) The selection objective has been re-defined as "maximising the margin 
between the average daily feed cost and the value of drip free lean 
deposited daily".

(3) Herds are required to test a minimum number of boars and to adhere to a 
code of practice involving testing, selection and generation turnover.

(4) Testing of all boars can either be on farm or at central test station but 
not both. Estimation of breeding values is on a within herd basis.

(5) The top 10% of boars must be available for purchase by AI centres offering 
a public service.

After appropriate consultation it was agreed that the minimum number of 
combined groups which should complete test within any one year should be 65, 
i.e. 130 boars completing performance test. A test group comprises three boars 
and one gilt from one litter - the two potential breeding boars are individually 
fed. The slaughter animals are tested at MLC's central station and slaughtered 
at a total live weight of 164 kg. The sibs are slaughtered, a sample joint is 
dissected and drip loss is estimated from a sample chop. The measured traits 
are feed intake, daily gain and ultrasonic backfat thickness on each of the 
two boars, together with the information from the sibs on daily intake and daily 
gain, caliper backfat thickness, cold dead weight and drip-free lean in rump 
back. The information from the individual boar, his brother and the slaughtered 
sibs is then combined into an index score, with a mean of 200 points and the 
standard deviation remaining at 35 (for each herd).

Boars tested at home undergo a similar testing regime to those within 
station with the same requirements for weights at the start and end of test, for 
individual feed consumption and ultrasonically measured fat thickness (normally 
measured by MLC personnel). These data are submitted to the Commission.
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Boars are compared within herd as opposed to the practice under the old 
scheme of comparing boars across herds. Genetic analysis showed that 
between-herd differences contributed no more than 5% to total genetic variance 
and, therefore, it was decided to operate a within-herd comparison to allow 
boars to remain at home if preferred. This within-herd procedure ensures that 
there are adequate boars of an acceptable estimated genetic merit from a range 
of herds (thus reducing risks of high levels of inbreeding), as well as allowing 
high health herds (including SPF) to participate in the scheme.

The 65 boar/gilt pairs for slaughter are tested centrally (wherever the 
boars for performance test are located) which means that there is adequate 
information on which to make between-herd comparisons. While the between-herd 
differences are not published, they allow the Commission to monitor the 
differences and to inform a herd when it is significantly worse than the others 
and that action needs to be taken to improve relative merit. An Independent 
Selection Panel (of three) assesses the applications from herds annually on the 
basis of confidential coded information and can recommend a herd's entry to, 
continued membership of or removal from the scheme.

The MLC has operated an on farm testing scheme since 1969 (Smith and Steane 
1971). The measurements are usually weight for age and ultrasonic backfat 
thickness although there is provision for tests which include individual feed 
intake. The data is used to provide within herd comparisons using an ex
ponentially smoothed moving average. All index scores are standardised with a 
mean of normally 10 points and a standard deviation of 10 (the mean is 50 where 
individual feed is measured).

The Nucleus category in the scheme requires central testing of 50 pigs per 
year to provide an estimate of herd genetic merit. This is then used to adjust 
on farm testing data to provide an index score comparable across herds. The on 
farm test requires a minimum of either 100 boars per annum on a test including 
individual feed intake, growth and ultrasonic backfat or 180 boars on weight for 
age and backfat.

The code of practice for Super Nucleus herds covers all aspects of 
selection and genetic progress. It requires that each, herd operates a standard 
recording system which provides data to MLC and allows the precise testing and 
selection practices to be monitored continuously.

The code of practice includes the following :

(1) Minimum number of boars to be tested (130 per annum).

(2) Minimum level of gilts to be tested on farm (50% of those reared).

(3) Identification of gilts selected.

(4) Identification of all farrowings including date of birth of both dam and 
the sire of the litter (maximum permissible average age at present is 20 
months for boars, 24 months for females).

(5) A minimum of 75% of litters farrowed have to be sired by boars of at least 
250 points on the Supernucleus test (minimum of 1.42 standard deviations 
better than average).
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RESULTS

Breeders could not immediately adapt to the code of practice but by the end 
of 1984 had been receiving boars off test for about six months. Most had been 
using tested boars from the old scheme and all were involved in gilt testing.

The results of Selection Monitoring for the year beginning 1st December 
1984 are shown in Table 2.

The results show a considerable range in herd practice. For example, in 
four herds all litters in the year 1.12.84 to 31.11.85 were sired by Super 
Nucleus boars, whereas this was as low as 58% in another herd. Only three herds 
achieved the required 75% of litters being sired by boars of at least 1.5c1 on 
the Super Nucleus index (or its equivalent) although the average merit of the 
sires of all litters was well over 1.4ir. The generation interval of sires 
varied from 22.6 months down to 13.53 months and of sows from 26.63 to 14.83 
months. One herd was above the age limit for boars and two for age of females. 
The average was 17.59 months for sires 19.87 for dams - 18.73 months overall.
The merit of gilts farrowing (on a test of lower accuracy) was just over 1.0C“ 
and of gilts selected in the year average merit equalled 1.16<T. The proportion 
of farrowings which were gilts was 31% - lower than desirable for optimum 
progress. The number of gilts tested was extremely variable ranging from over 4 
per litter to 1 per litter - obviously, lack of testing may have contributed to 
the low rate of replacement. Selected gilts varied little in average merit.
The merit varied from the theoretical figure (based on selecting the same number 
but solely on index score) from 68 to 100% of that possible.

In an effort to provide a comprehensive view of selection in Great Britain 
a survey has been carried out of all recognised Breeding Companies. These 
companies would, between them, account for over 95% of all 'company' sales. 
Replies were received from the majority - in most cases detailed figures were 
provided although it is clear an overall figure for all lines does not indicate 
any variation between them. The testing regimes in general are not as 
comprehensive as the "Super Nucleus" test, although this depends on the 
objective. The relative accuracy of tests depends upon the objective.

From the figures it is not possible to indicate the overall selection 
intensity and generation interval. Objectives differ, different lines are put 
together to provide specific programmes and the overall product merit cannot be 
easily identified from the general nucleus information. Using a simple mean of 
all data suggests that boar selection is about 1.74 trand gilts around 1.19c-(at 
farrowing) and generation intervals are 14.36 months for boars, 16.31 months for 
gilts - 15-33 months overall. The range is from a total selection intensity 
(boar + gilt) of 3.3<rto 2.3^and of generation interval from 13.0 months to 19.5 
months (obviously selection intensity cannot be considered in isolation from 
generation turnover).

DISCUSSION

Whether there are differences between the potential rates of progress of 
Super Nucleus breeders and companies depends on the objectives and the relative 
efficiences of the tests carried out by them in terms of the accuracy of 
estimation of breeding value. The Super Nucleus scheme restricts itself to 
growth, efficiency and carcass traits whereas company programmes by the 
combination of different lines can aim to be more comprehensive. The continuous
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monitoring of testing, selection and farrowing data indicates potential progress 
and provides information on which further improvements to a scheme can be based. 
Over the next year or so there will be pressure on Super Nucleus breeders to 
reduce generation intervals whilst maintaining at least the present levels of 
selection intensity.

Both the information from Super Nucleus herds and that from companies shows 
that high levels of selection are being achieved and the generation intervals 
are low enough to provide good rates of genetic gain in practice.
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TABLE 1 AVERAGE ANNUAL GENETIC CHANGE (based on pigs tested 1969 - 1980)

Large White Landrace
(1158 pigs) (974 pigs)

Daily gain (kg) 0.002 B 0. 004 B
Feed conversion ratio -0.018 B -0.021 B
Average daily intake (kg) -0.009 W -0.006 W
Killing out (%) 0.10 B 0.18 B
Trimming (%) 0.078 B 0.032 B
C fat (mm) -0.49 B -0.49 B
K fat (mm) -0.58 B -0.67 B
Lean in rump back (%) 0.46 B 0.87 B
Eye muscle area (cm ) 0.40 B 0.14 B
Economic value (p) 55 80

(1981)

B = better ; W = worse
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TABLE 2 SELECTION MONITORING RESULTS FOR YEAR ENDING 30th NOVEMBER 1985

Gilts Sires
Litter Information 

__ Dams____
No. of No. No. Aver. % by % by Aver. % Aver. Gen. Int.
litters tested Sel. Merit SN >1.5 Merit gilts Merit (months)

<r cr <r d 9
143 380 78 1.14 100 31 1.40 36 0.91 19.3 18.7
107 194 35 1.27 100 85 1.88 19 1.32 19.2 26.6
245 1140 143 1.12 100 83 1.77 33 1.11 17.1 16.2
158 368 76 1.22 70 34 1.21 28 1.27 16.1 22.5
80 307 57 1.47 25* 25 1.17 24 1.66 16.7 19.4
52 186 56 1.20 58 31 1.03 21 0.62 22.6 21.8

180 185 55 1.10 100 73 1.84 29 0.69 21.9 24.4
90 444 63 0.98 11* 23 0.86 24 0.58 19.4 20.6
222 466 81 1.23 71 41 1.25 30 1.22 16.5 23.6
112 311 59 1.26 88 62 1.67 45 1.16 17.4 14. 8
202 560 121 1.02 59 59 1.58 44 0.95 13.5 15.3

* herds joining scheme in January 1985.

Table 3 SUMMARY OF BREEDING COMPANY SURVEY ON SELECTION

Nucleus Measured Merit of Gen. Int.
Size Traits (boars) animals used (months)

i ) ' W  9  d  9

140 Ind. feed, growth 1.50 1.15 12.5 13.5
140 Backfat 1.30 1.00 12.5 13.5
250 (2) Ind. feed, backfat 1.90 1.50 17.0 20. 5
300 (5) Ind. feed, growth, backfat 2.00 1.00 12.0 13.5

Reproduction, eating quality
200 (2) Ind. feed, growth, backfat 2.01 1.37 12.0 15.0
600 (2) Ind. feed, growth, backfat 1.80 1.40 12.0 18.0
160 Ind. feed, growth, backfat 1.49 1.05 13.5 15.5
260 Ind. feed, growth, backfat 1.83 1.09 13.5 15.5
120 Ind. feed, growth, backfat 1.75 0.70 13.5 15.5
200 Ind. feed, growth. backfat 1.38 1.21 13.5 15.5
90 Ind. feed, growth, backfat 1.76 1.39 13.5 15.5
90 Ind. feed, growth, backfat 1.62 1.21 13.5 15.5
65 Ind. feed, growth, backfat 1.53 0.69 13.5 15.5
65 Ind. feed, growth, backfat 1.35 1.06 13.5 15.5

190 Ind. feed, growth, backfat 2.12 1.25 14.0 16.0
250 Ind. feed, growth, backfat 1.95 1.24 14.0 16.0
240 Ind. feed, growth, backfat 1.91 1.37 23.1 16.0
150 Ind. feed, growth, backfat 1.86 1.37 18.6 17.6
90 Ind. feed, growth, backfat 1.83 0.77 17.5 18.6

700 1.65 1.40 17.0 15.0
120 Growth, backfat. Individual 1.65 1.40 23.0 21.0
220 feed on about half 1.65 1.40 23.0 21.0
80 1.65 1.40 23.0 18.0
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