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Influence of year, age, and geographical location on induced
oestrus in ewes early in the breeding season
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Abstract Oestrous activity was monitored at two
locations (Invermay in Otago and Woodlands in
Southland) in ewe flocks of similar age structure,
synchronised at the beginning of the breeding
season each year for 5 years (1991-95). After an
11 -day CIDR treatment, interval to oestrus, duration
of oestrus, and ovulation rate were measured. Age
of ewe affected the mean interval to oestrus (32.4—
41.0 h), with 2-tooths commencing up to 10 h later
than older ewes (P < 0.05). There was a significant
location effect in 1992 when oestrus commenced
8.6 h later at Woodlands than at Invermay (41.0
versus 32.4 h; P < 0.05). Duration of oestrus differed
significantly between some years (P < 0.05) at
Woodlands but not at Invermay. There was also a
difference between locations whereby Woodlands
animals had a longer oestrus (23.4—34.2 h), by
7.4-17.5 h (P < 0.001), than those at Invermay
(15.0-18.1 h). This difference did not occur in
1995, when both flocks were located at Woodlands.
Mean ovulation rate (1.9—2.2) was not significantly
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different either within or between locations. These
data suggest that even in the same flock, age of
ewe, year, and location may influence oestrous
activity in ewes treated to manipulate the oestrous
cycle at the beginning of the breeding season.
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INTRODUCTION

Extensive use of artificial insemination (AI) as a
breeding strategy in commercial sheep flocks in
New Zealand has been impeded by inconsistent
success rates (Harvey et al. 1986; Shackell et al.
1990; Paton et al. 1993). For practical reasons, AI
is usually undertaken "on-time" at a fixed interval
after oestrous synchronisation treatment. Often,
management considerations dictate that artificial
breeding programmes are planned for early in the
breeding season to allow ewes not conceiving to
AI to be naturally mated at the same time as the
main flock. Frequently, such programmes are less
successful than those carried out during the breeding
season (G. H. Shackell unpubl. data). It has been
suggested that this is largely because of wide
variation among individuals in the time of oestrus
and ovulation following synchronisation, which
results in ewes not being inseminated at the
optimum time for conception. Dziuk (1970)
reported that in ewes, conception rates to AI were
highest when insemination occurs about 12 h before
ovulation. Variation in the time of ovulation could
therefore be considered likely to influence
profoundly the efficacy of on-time AI (Walker et
al. 1989). While these studies would suggest that it
is appropriate to inseminate close to the time of
ovulation, Amir & Schindler (1972) found no
significant difference in conception rates when ewes
were inseminated at different times ranging between
4-8 and 32-36 h after the onset of oestrus.

The onset of the breeding season in ewes is
influenced by a number of factors including
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photoperiod (Legan & Karsch, 1980), nutrition,
geographic location, and genetic variation
(Haresign et al. 1983), or the introduction of rams
(Knight 1983). The objective of this investigation
was to monitor oestrous and ovulation responses
in ewes, following a standard synchrony treatment
using exogenous progesterone early in the breeding
season. The synchronisation devices (CIDRs) were
used alone, and gonadotrophin (PMSG) was not
included in the treatment regimen. This reflects
common practice in New Zealand (Harvey et al.
1984; Shackell et al. 1990) where the requirements
for input by the farmer are kept to a minimum.

To investigate any yearly variation effects, this
study was conducted over five successive breeding
seasons. Geographical effects were tested by having
two flocks, one each located in Otago and
Southland. The flocks were structured so that age
of ewe effects could also be determined. The aim
was to determine whether or not the perceived
variation between individual ewes in their response
to synchronisation of oestrus early in the breeding
season actually exists.

MATERIALS AND METHODS

Animals
In early March 1991, two flocks of 60 Coopworth
ewes selected on year of birth (15 each of 2-tooth,
4-tooth, 6-tooth, and full-mouth animals) were
established at Invermay Agricultural Centre near
Mosgiel, Otago (45° 51'S), and at Woodlands
Research Station near Invercargill, Southland (46°
20'S), from commercial flocks at each location.
Subsequently, each year (except in 1994) after
lambs were weaned, the 15 full-mouth ewes were
culled and replaced by rising 2-tooth ewes, again
selected from their respective local main flock. In
order to distinguish between genetic and environ-
mental differences in oestrous activity, the
Invermay flock was relocated to Southland and
combined with the Woodlands flock in December
1994. The study concluded in 1995, after the fifth
period of observation was completed. The ewes
were run with the main flock at each location,
except for the 15—20 days of the experiment each
year.

Experimental
Each year, oestrous synchronisation was timed for
the third full week in March. Progesterone implants
(CIDR-G™; Inter-Ag NZ Ltd, Hamilton, NZ) were

inserted into the anterior vagina at 0800 h on Day 0,
and removed at 0800 h on Day 11, at which time
four vasectomised rams fitted with mating harnesses
and crayons were joined with each group. Two
teams of four teaser rams were used at each location,
and every 4 h the ram teams were alternated, with a
different coloured crayon used at each change.
Oestrous activity was determined by visual
inspection of mating marks at each 4-hourly change
for the first 84 h following withdrawal of CIDR
devices. At the end of the mating crayon colour
sequence, the hindquarters of all marked ewes were
clipped free of coloured wool and washed so that
the same colour sequence could be repeated. The
onset and cessation of behavioural oestrus were
determined from the crayon marks. Mating activity
took place in small paddocks adjacent to sheep
yards and the animals were yarded briefly at each
crayon change. All ewes were laparoscoped 6—8
days after withdrawal of CIDR devices to record
ovulation rate.

Statistical analyses
Time to onset of oestrus and duration of oestrus
data were analysed by ANOVA, with ewes not
recorded in oestrus in any given year being treated
as missing data. If only a faint mark was noted, or a
mark was recorded more than 12 h after a previous
mark, they were defined as accidental and were
excluded from the data set. Those ewes still in
oestrus at the end of the 84-h period of observation
were excluded from analysis of duration of oestrus.
In the final year, data were also analysed according
to the original location of the ewes.

Across-year data were analysed by residual
maximum likelihood (REML), fitting ewe as a
random effect and both age of ewe and year x
location as fixed effects.

RESULTS

Time of onset of oestrus
The onset of oestrus occurred 4—72 h after
withdrawal of CIDR devices with 70% of animals
showing oestrus between 24 and 40 h after CIDR
withdrawal. Age of ewe significantly affected time
to onset of oestrus in each of the first 4 years (1991
and 1992, P < 0.001; 1993 and 1994, P < 0.05).
This difference was largely because of the 2-tooths
which, on average, commenced oestrous activity
up to 10 h later than older ewes (P < 0.0015; Table
1). Differences in time to onset between age groups


