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SUMMARY

Details are given of the development of a nucleus herd of 
Holsteins of high genetic merit, which is being established in the 
United Kingdom from embryos imported from North America.

INTRODUCTION

Since the publication by Nicholas and Smith (1983), there has been 
considerable interest in the use of the MOET technology in 
improvement programmes for dairy cattle. In this context, the term 
"MOET” has been applied to a wide variety of schemes (see Colleau 
and Mocquot, 1989). In the UK, Premier Breeders in itiated a MOET 
nucleus breeding programme soon after the original publication by 
Nicholas and Smith appeared. The in it ia l  aim was to establish over 
a three year period a nucleus herd of 250 cows of high genetic 
merit, using embryo transfer (ET). The f i r s t  transfers were 
undertaken in 1987, and the f i r s t  cows are due to begin milking 
within the nucleus herd in 1990. In 1989 Premier Breeders were 
taken over by the Milk Marketing Board of England and Wales, the
MMB. The MOET Nucleus breeding project is now operated by Genus,
an MMB company, which was previously its Farm Services division.

MOET-based nucleus breeding schemes offer considerable potential 
advantages over conventional progeny testing schemes in terms of 
rates of genetic progress for overall economic pro fitab il ity  
which might be achieved in practice. These are associated with the 
ab il ity  to record a l l  characters of economic importance under 
standard conditions in a nucleus herd environment, and the degree
of operational control which can be exercised over the programme.
These operational advantages can be anticipated in the areas of 
animal measurement, data analysis and genetic evaluation, and in 
a l l  aspects of embryo transfer.

This paper w i l l  describe some of the operational targets of the 
Genus MOET nucleus breeding scheme, and some of the operational 
achievements during the establishment of the nucleus herd.

ESTABLISHMENT OF THE NUCLEUS HERD

The in i t ia l  aim of the Genus MOET breeding programme is to develop 
a nucleus herd of outstanding genetic merit for specialised dairy 
production. A ll  but one of the donor cows used in the foundation 
phase of the project have come from either the United States or 
Canada, as have a l l  of the service sires. A ll donor cows were 
selected on both production and their overall type assessment, and 
a l l  had to be in the top five per cent of their respective 
populations on predicted breeding value for combined fat and



protein production. Essentially a l l  of the donors had completed at 
least one lactation when selected, so that their own performance 
would have contributed to this prediction. All service sires used 
also had to meet this same requirement for fat and protein 
production, based on progeny test information.

A total of 56 donor cows have contributed embryos to the formation 
of the MOET Nucleus herd. A ll of these selected donors produced 
some embryos, which were then imported in the UK and transferred. 
Data have been examined on a sample of 35 donors held at one 
embryo collection unit in the US. Embryo production has been 
monitored for the f i r s t  nine months of embryo collection on 
centre, to help establish operational targets for the embryo 
collection programme we w i l l  need to develop in the UK. Over the 
nine months, cows were flushed an average of five times. Average 
numbers of freezable embryos per donor over nine months of 
collection, and per flush, were respectively 19.7 and 3.9. In a l l  
there were 176 flushes from these 35 donors, and 25 per cent of
these fa iled to produce any freezable embryos. The maximum number
of freezable embryos produced per flush was 35.

Three years of embryo transfers have now been completed, with a 
total of 1494 embryos transferred. A further 40 embryos either did 
not survive freezing or were otherwise lost or discarded. Both 
surgical and non-surgical transfer procedures have been used, 
including planned comparisons of these techniques in Years 2 and
3. Heifers produced from Year 1 transfers have already been mated, 
and the f i r s t  of these w i l l  calve in the summer of 1990. A ll  of
Year 2 calves are now born, while a l l  of Year 3 transfers and
subsequent pregnancy diagnoses are complete.

Table 1: Summary of Embryo Transfers used to 
Nucleus Herd.

Establish the

Year Embryos
Transferred

No. of 
Pregnancies

Calves
Born

Female
Calves

Heifers
Mated

1 (1987) 457 299 (65.42) 281 149 133

2 (1988) 514 323 (62.82) 286 156 -

3 (1989) 523 287 (54.92) _ _ _

Summed over the three years, the overall pregnancy rate was 60.8 
per cent (Table 1). Considering just the transfers in Years 1 and 
2, each embryo transferred yielded an average of 0.58 calves. 
F ifty  four per cent of the calves born from these transfers were 
female, and the 133 heifers mated from Year 1 transfers represent 
0.29 heifers mated per embryo transferred. These numbers include a 
small number of animals from families where only small numbers of 
transfers were made, and where the donor has been redefined as 
belonging to Year 2.



I t  is planned to operate the HOET nucleus herd as an 
"open-nucleus", with the continuing introduction of embryos and 
young females of an appropraite level of genetic merit. This w il l  
include embryos from donor cows in North America which Genus owns, 
and which w il l  continue to be flushed to new bulls of very high 
genetic merit. Similarly, semen from outstanding males from 
outside the herd can be used to get nucleus cows in ca lf to 
in it ia te  a lactation, and possibly also in matings with the donor 
cows selected to generate herd replacements.

FAMILY SIZES

A total of 35 donors have contributed to the f i r s t  two crops of 
calves born in the nucleus herd. The original plan for each year 
of the foundation phase was that 16 donors would each contribute 
32 embryos, which would result in an average of 16 offspring, 
eight of each sex. The maximum number of embryos contributed per 
donor has been kept close to 32 - the maximum number transferred 
per donor has been 38. Where donors have not produced this number 
by the time that the annual transfers are made, these can continue 
to be flushed and contribute embryos to the transfer programme in 
the following year. Thus while the average number of embryos 
contributed by Year 1 donors in 1987 was 20, this was increased to 
26 i f  we include those additional embryos transferred in Year 2.

Selection of males from the nucleus herd w i l l  be based on their 
sibling proof. In the foundation phase of the project, when a l l  of 
the animals being evaluated are the result of embryos bought into 
the herd, this sibling proof w il l  be based exclusively on 
information on collateral relatives. The original plan envisaged 
that males would be ranked on the basis of the performance of 
eight fu l l  sisters, while females would be assessed both on their 
own performance, plus that on seven fu ll-s isters . Half-sib 
information can also be used tb improve the accuracy of these 
predictions. A total of 10 different sires were used to generate 
the 18 families of Year 1 embryos, while 23 sires have been used 
in the three years of the programme to date. The additional 
information from one half-sib family of eight w i l l  do l i t t l e  to 
improve the accuracy of prediction for female candidates for a 
t ra it  such as milk production, where the tra it  can be recorded on 
the candidate herself. I t  w il l  also have only have a marginal 
e ffect  on the accuracy of prediction for male candidates (r=0.53 
versus 0.52) where the candidate has eight fu l l  sisters. However 
the benefits w i l l  be greater where fewer full-sibs are available.

Heifers produced from Year 1 transfers are the progeny of 18 
different families, an average of 7.3 per family. The range in 
heifers per family is from 3 to 14. The ratio of heifers reared 
per embryo transferred varied between 0.14 and 0.67, around the 
average of 0.32. Average family size for year 1 families w i l l  be 
increased when offspring born from Year 2 families enter the 
programme. I f  we include Year 2 female calves in these 
calculations, the average size of year 1 families is increased to



8.4, and the minimum family size raised to 4.

EVALUATION AND SELECTION PROGRAMME

When the f i r s t  cows born from Year 1 transfers themselves calve in 
1990, they w i l l  be assessed for milk production and composition, 
individual feed intake, linear type scores, milking speed and 
temperament, f e r t i l i t y  traits and a l l  disease incidences. The 
measurement programme w il l  focus on performance during the f i r s t  
three months of lactation. There is good evidence that the 
heritability of milk production traits during this period is as 
high as for whole lactation records, and the part whole
correlation is high (see for example Wilmink, 1987). The available 
evidence (Simm et al, in press) also indicates, high phenotypic 
correlations, of the order of 0.7 and greater, between feed intake 
recorded in the f i r s t  12 weeks of lactation and 38 week totals. 
For a l l  tra its recorded, we w il l  have the advantage that a l l  cows 
w il l  be fed and managed within the one herd, and we can avoid the 
d if f icu lt ies  created by preferential treatment.

Breeding values w il l  be predicted for each tra it  using an 
Individual Animal Model BLUP procedure. Once the fu ll  herd of 250 
cows is established, i t  is planned to select 32 replacement 
females, each of which w il l  contribute 16 embryos to the
programme. A total of eight bulls w il l  be used to sire these 
embryos, so that data from full-sibs, half-sibs and the dam w il l  
contribute information on which breeding values of males w i l l  be 
based, while female candidates w i l l  also have information on their 
own performance. The predictions for individual traits w i l l  then 
be combined into an index of overall economic merit, the details 
of which are s t i l l  being finalised.
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