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Abstract The use of embryo transfer technologies
to produce pure-bred beef animals from the dairy
industry has the potential to buffer breeding cow
and production cycles in the New Zealand beef
industry. The use of predominately female embryos
can reduce the recovery time for breeding cow
numbers from 5 years to 3 years (with a 30%
adoption rate). The use of male embryos can reduce
the recovery time for beef production from 9 years
to 4 years (with a 30% adoption rate). In a long-
term implementation of embryo transfer tech-
nologies, the use of male embryos offers improved
grazing efficiency while retaining the capability to
buffer declines in beef breeding cow numbers with
a switch to the use of female embryos.
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INTRODUCTION

Increased control of genetic outcomes through new
reproductive technologies has the potential for
marked impact in dairy farming industries. Artificial
insemination (AI) has proved invaluable in the
breeding sector of the dairy industry. By reducing
the number of sires required for matings, AI
increases the selection intensity on sires and thus
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the rate of genetic gain in a breeding programme
(Dalton 1980). Semen-sexing used in conjunction
with AI would allow increased production of heifers
at the expense of bull calves and selection intensity
would be further increased. Low herd conception
rates and the logistics of using these technologies
can be ameliorated by the use of oestrus syn-
chronisation technologies (McCall et al. 1997).

Semen-sexing technologies facilitate genetic
improvement by enhancing selection intensity for
three selection pathways (sires of sires, sires of
dams, and dams of sires) but do not allow for the
selection of dams of dams. However, embryo
transfer technology (ET), by inducing a surrogate
pregnancy, allows both dam and sire selection, and
in conjunction with multiple ovulation further
enhances selection intensity. Tervit (1997) gives an
authoritatve review of the production and mani-
pulation of in vitro-produced cattle embryos, and
investigates the potential and limitations of ET.

Rates of genetic gain can be increased by the
use of prepuberal dams within a breeding pro-
gramme. ET also allows tailored production of
offspring for a market which is otherwise inac-
cessible, for example, the production for sale of
pure-bred beef animals from dairy cows. This
potential of ET holds the promise of increased
returns for the dairy industry, where the majority
of calves born are by-products whose value depends
on their suitability as beef animals. Calves surplus
to dairying operations are either bobbied (slaughter-
ed at about a week of age) or more profitably sold
for beef production during times of high beef prices.
These latter ("dairy-beef) animals are either
Friesian or Friesian x beef; a small breed such as
the Jersey is unsuitable for beef industry use.

Friesians and Friesian-beef crosses are exten-
sively used for the production of manufacturing
grade beef in New Zealand, so using ET to produce
beef-breeds from Friesian dams does not yield the
dairy farmer more animals that can be sold for
finishing. Thus, for the farmer adopting ET to
produce beef animals, it appears most sensible to
apply it only to non-Friesian dams.



38 New Zealand Journal of Agricultural Research, 1999, Vol. 42

In order to gauge the potential impact of ET on
the beef industry, a simulation is performed to
predict the size and composition of the New Zealand
beef herd under differing levels of ET adoption, with
the same management practice in the beef and dairy
herds. Management practices are expressed in terms
of percentages of animals harvested, replaced, or
recruited to other herds and values used reflect
historical New Zealand practices.

For the purpose of this paper it will be assumed
that any ET animals for beef will be pure-bred beef,
although it may make economic sense to use ET to
procure Friesian bulls. This will depend on the
market being targeted. Since Friesians have a larger
growth potential, they are more efficient than
traditional beef breeds (McCall 1992) and may be
more attractive to the farmer aiming to finish beef
earlier. However, the higher percentage of yellow
fat in Friesian steers, and darker meat in Friesian
bulls, compared with British beef breeds, makes
them less acceptable in the growing Asian markets
(Barton & Pleasants 1993).

Beef cycles
New Zealand beef breeding cow numbers have
declined markedly from the mid 1970s to the 1990s,
although a small increase in beef breeding cow
numbers has been evident in the last few years
(NZMWBEC 1997). In contrast, dairy cow numbers
have increased over the same period (LIC 1995).
In this time there has been a 15% decrease in land
utilised for sheep and beef farming, and a 36%
increase in that used for dairying (MAF 1996).

While beef production is susceptible to price
trends (SriRamaratnam & Reynolds unpubl. data),
as well as to genetic or management trends in the
dairy industry (a 5% decrease in the 1996-97 export
beef slaughter is linked to a low input of dairy beef
calves into the beef herd (NZMWBEC 1997)),
cycles in beef supply are concomitant with cycles
in the breeding cow numbers (Fig. 1). The number
of beef breeding cows in Fig. 1 exhibits a long-
term decline modulated by oscillations of varying
period. The last cycle, starting in 1988, is at least 8
years long, although previous cycles had a shorter
term. Total slaughterings do not track the breeding
cow cycle because of the input of dairy-beef
animals. Dairying had less impact on beef
production from the mid 1970s to the early 1980s
than it had from the mid 1980s onwards (Fig. 1).
The input of dairy-beef animals, as well as the
factors causing the declines in breeding cows,
affects how much total slaughterings lag behind
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Fig. 1 Total slaughterings ( ) and breeding cow
numbers (—) in beef and breeding cow cycles, 1975-96.

breeding cow numbers: there appears to have been
a two-year lag in relative recoveries in the late 1970s
to early 1980s, but from the mid 1980s onwards,
fluctuations in dairy-beef inputs seem to have had
more modulating effects, although the effect of the
beef cycle is also evident.

In this paper the potential for ET to aid the
recovery from the bottom of a beef cycle is
examined.

The analysis addresses recovery times in a beef
cycle resulting from different ET adoption rates by
the dairy industry. Three different schemes of ET
are investigated: the use of unsexed beef embryos
(ET-U), and two schemes with sexed beef embryos
using either 90% female (ET-F) or 90% male (ET-
M) embryos. It is assumed that dairy farmers
adopting ET will use it only on non-Friesian cows
and that ET will be used in conjunction with AI
applying female-sexed semen to obtain replacement
non-Friesian milkers. The latter assumption was
used because it was found that in order for the dairy
industry to have a significant impact on beef
production, sexing technology should be used to
procure replacement milkers (Vetharaniam et al.
1997).

FORMULATION

The beef and dairy year is from the first of July to
the end of June. However, for this analysis, time, t
(in years), is taken as starting at the first of March.
Assuming the mean calving date is the first of
September, this results in age divisions with ranges
0 to 0.5 years (calves), 0.5 to 1.5 years, 1.5 to 2.5
years, and so on.

The national beef and dairy herds are divided
into 15 types: 3 breeding herds and 12 offspring


