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SUMMARY

In 1985 an experimental MOET breeding programme was started in Denmark. 
This paper describes how nucleus herds have been established. The breeding 
strategy within the nucleus is also presented, as well as the various research 
activities in the project.

INTRODUCTION

In the early 80'ies it became obvious that mutiple ovulation and embryo 
transfer (MOET) would be a viable tool in future dairy cattle breeding schemes. 
Moreover research in sexing and cloning of embryos, in vitro maturation and 
fertilization of eggs and the development of physiological predictors had 
indicated that these new technologies could contribute significantly to the 
improvement of dairy cattle. Establishment of nucleus herds seemed to be an 
important basis to promote the utilization of the new technologies and to the 
improvement of traits which are difficult to measure in field conditions.

This was the background why The National Institute of Animal Science in 
1984 took the initiative to commence a large scale MOET-project. The project was 
initiated in 1985 in close collaboration with The Royal Veterinary and 
Agricultural University, The Federation of Danish AI Societies and the national 
organizations for the four Danish dairy cattle breeds.

ORGANIZATION AND FACILITIES

The project was designed by The National Institute of Animal Science, which 
is also in charge of the various specific research activities. These fall mainly 
into the following areas:

Development of strategies for selection of donors in order to ensure high 
genetic level of the nucleus herds.

- Embryotechnology, including strategies for superovulation, flushing,
preparation of recipients, transfer and freezing of embryos.
Physiological challenge tests, collection and analyzing of blood samples, 
estimation of phenotypic and genetic parameters for physiological traits, 
and their genetic relation to production and other important traits. 
Construction of selection indices for total merit of potential donors.

In total the project disposes of 240 cows and a corresponding number of 
young stock, distributed at 3 experimental farms. The project also disposes of 
100 places for male calves at one of the national performance testing stations - 
"Egtved", and 100 places for performance testing of female calves at another 
experimental farm - "Skovgaard".

The farms are operated as ordinary dairy farms, except that the 
reproduction is by embryo transfer and that all females have to remain in the 
herds until they have completed a 305 day 1st lactation record. The 
environmental conditions in the herds are above average Danish standard. Milk 
yield is recorded with 2 weeks interval. The feeding is based on silage ad lib., 
and facilities for measuring individual feed intake are available.
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Up until 1988 all embryos were provided from external donors, which were 
selected among the bull dams which fulfilled the requirements to an index for 
total merit. All selected external donors are supervised and accepted by the 
national breed organization in question. The donors are inseminated with semen 
from bul Is ,** selected among the bull sires used in the national breeding scheme.

The experimental farms will be nucleus herds in an open nucleus MOET 
breeding scheme. In 1988 the selection of internal donors * began, and in 1990 
approximately 30% of the total number of embryos (400-500) will be delivered by 
heifers - and 1st calf donors selected within the nucleus. In 1992 and the 
subsequent years, 80% of the embryos are supposed to be produced by young donors 
selected within the nucleus.

SUPEROVULATION AND EMBRYO TRANSFER

Superovulation, transfer and freezing of embryos were well known techniques 
when the programme was started in 1985. However, at that time only 89 calves had 
actually been produced by embryo transfer in Denmark.

In connection with the project a general procedure for superovulation and 
flushing of cows in private herds all over the country was developed. This 
central planning of the treatments continued until March 1989, where the 
procedure was changed, and the responsibility for treatment of external donors 
was taken over by veterinarians, who meanwhile had specialized in embryo 
transfer. Until then the injections with gonadotrophic hormones were given by 
local veterinarians according to our instructions, which were based on the 
owners information about observed heats. During the whole period the flushings 
have been performed by a few veterinarians, who had some experience in this 
field.

By the end of 1989 totally 278 donors had been superovulated and flushed. 
The results obtained in different years are presented in Table 1.

Table 1. Results from flushings in different years.

Year n Total eggs/flush Accepted embryos/flush
1985 12 7.6 4.0
1986 64 7.4 4.1
1987 91 10.3 5.2
1988 60 9.5 6.4
1989 51 11.2 7.7

Preliminary analysis in December 1986 indicated that cows detected as poor 
responders often were those which had shown irregular heats. In January 1987 it 
was consequently decided not to initiate superovulatory treatment, until at 
least 3 spontaneous heats with regular intervals have been observed. After these 
restrictions were imposed, the average number of eggs per flush increased from 7 
to 10 approximately.

From Table 1 it also appears, that the number of embryos that has been 
accepted as transferable has increased, particularly in 1989.

All four Danish dairy breeds: Red Danish (RD), Danish Black and White 
(DBW), Danish Jersey (DJ) and Danish Red and White (DRW) are participating in 
the project. As indicated in Table 2, RD and DRW generally have responded better 
on superovulatory treatments than DBW and DRW.
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Table 2. Results from flushings of donors of different breeds.

Breed n Total eees/flush Accepted embryos/flush
RD 62 11.7 6.9
DBW 153 8.5 5.2
DJ 46 9.0 4.7
DRW 17 11.7 6/8

Since 1988 21 heifers from the nucleus herds have been selected as internal 
donors. The heifers have been flushed once and have responded with 5.7 
transferable embryos per flush. So far no specific problems have been observed 
in the use of juvenile donors.

When flushing the external donors the general procedure has been that the 
embryos are transported to the nucleus herds, where 4-5 recipients per donor 
have been syncronized with the donor, for direct transfer. When the number of 
transferable embryos from a flush exceeds the number of available recipients the 
surplus embryos are frozen. If the number of transferable embryos is less than 
the number of well prepared recipients, the recipients are served by frozen 
embryos from the storage. All recipients are examined for pregnancy 7-8 weeks 
after transfer. The pregnancy rates by year, obtained from the transfer of fresh 
and frozen embryos, respectively, are given in Table 3.

Table 3 . Pregnancy rates after transfer of fresh and frozen embryos in different 
years.

Year
Fresh embryos Frozen embryos Total

n / pregnant n % pregnant n % pregnant
1985 22 40.9 19 26.3 41 34.1
1986 116 56.0 68 29.4 184 46.2
1987 205 47.8 139 14.4 344 34.3
1988 218 42.7 144 29.2 362 37.3
1989 124 53.2 134 41.0 258 46.9
Total 685 48.3 504 28.2 1189 39.8

The extremely poor results from the use of frozen embryos in 1987 were 
caused by specific problems with the culture media. There is, however, no doubt 
that also the transport of embryos is very critical for their viability. 
According to the new procedure, which was started in March 1989, the embryos 
that have to be frozen, are frozen immediately after flushing at the farms, 
where they are flushed out. This seems to be a good solution to solve the 
problems with low pregnancy rates of frozen embryos. If direct transfer within 3 
hours is not possible, freezing is now preferred for direct transfer.

THE NUCLEUS HERDS

By the end of 1989, 387 calves had been born in the nucleus herds as a 
result of embryo transfer. Table 4 shows their distribution on the four breeds 
and the means for expected breeding values for total merit. The means for 
expected breeding value for young bulls that were performance tested in the 
national breeding programme in 1988-89 are also shown in the table. It appears, 
that the average breeding values of the calves produced in the MOET-programme, 
are higher than the corresponding breed means for young bulls in the national 
breeding programme.
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Table 4 . Means of parents' relative breeding values for total merit.

the
Calves from 
MOET programme

Performance tested 
bulls 1988-89

- Breed n X SD RBV-means
RD 87 116.1 3.0 114.3

DBW 223 112.4 2.2 111..8
DJ 49 112.5 3.1 111 ! 3

DRW 28 103.9 2.3 106.9

STRATEGY FOR SELECTION OF DONORS IN THE NUCLEUS HERDS

The females are candidates for the selection of donors in the nucleus 
herds. Donors are either heifers or young cows in first lactation. The best 1/3 
of the heifers are superovulated once, at the age of 15-17 months. The 1st 
lactation cows are selected as donors after 2 months of lactation and 
superovulated 2-3 times. Only the best 20-25% of 1st lactation cows will be used 
as donors. With this breeding strategy the generation interval among females can 
be kept at 3.2-3.5 years.

The selection of donors among heifers is based on an index, composed of the 
parents' updated breeding values for total merit (S-index) and performance test 
results of the individual. Since January 1989 all female calves from the project 
are performance tested at an experimental station where growth rate, feed intake 
capacity and muscularity are recorded, and all these characters will eventually 
be included in the selection index.

The selection of donors among 1st lactation cows is based on a preliminar 
total merit index, which is calculated after 60 days of lactation, and includes 
information from 4-5 test milkings and scores for quality of udder and legs. 
During first lactation we also record individual feed intake over 24 hours under 
ad lib. feeding with 14 days interval. The intensions are to include feed intake 
capacity in the breeding index for total merit.

TEST OF MALES

All male calves from the MOET-programme are performance tested in the 
national breeding programme. At the end of the performance test an index is 
calculated, which is composed of the updated total merit indices of the parents, 
and the performance test indices for growth rate, muscularity and feed intake 
capacity. This index is the main criteria for selection of young bulls for 
progeny testing in the conventional AI breeding programme.

By the end of 1989, 110 bull calves from the MOET-project had completed the 
performance test, and of these 48 were accepted by the respective breed 
organizations for progeny testing in the AI programme. It is anticipated that 
approximately 15% of the bulls that are recruited to the AI programme, will be 
produced in the MOET-project.

PHYSIOLOGICAL TESTS

All male and female calves from the project are subjected to a 
physiological challenge test, when they are 8-9 months of age. The purpose is to 
detect individual biochemical or physiological parameters, that can be used as 
juvenile predictors of dairy merit. So far, the efforts have been concentrated 
on developing and simplification of the test procedures, and encouraging results 
have been obtained.
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