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LI FETI ME REPRODUCTI VE PERFORVMANCE OF BOOROCLA MERINO X ROWNEY EWES OF
DI FFERING GENOTYPE FOR THE BOOROOLA FECUNDI TY GENE
AND ROWNEY EWES

RW KELLY+, GH DAVIS*, AJ. ALLISON* and the late
R W TROTTER'

SUMVARY

First cross Booroola Merino x Romey (B x R) ewes born in 1975, 1976,
1978 and 1979 were classified as being heterozygous (F+) or non carriers (++)
for the Booroola fecundity gene. Their performance as hoggets (< 1 year of
age) , and to six years of age (1975 and 1976 bornonly) was conpared with
contenporary Rommey (R) ewes. As hoggets, the F+ ewes had ovulation rates
about 0.5 higher than ++ B x R and R ewes. As adults B x R ewes were 5-7 kg
lighter at joining than R ewes. Mean ovulation rates were 0.06-0.16 and
1.28-1.55 higher for ++ and F+ B x R ewes respectively than R ewes which
together with differences in barrenness and lanmb survival gave 0.05-0.32 and
0.35-0.85 nore lanbs tailed per ewe joined.

INTRODUCTION

Kelly et al. (1980) reported the productive changes in longwool breeds in
New Zeal and following cross breeding with Booroola-type (B) rams, in which the
performances of the Booroola cross progeny were considered on a flock basis.
Recent evidence (Piper and Bindon 1982; Davis et al. 1982) has indicated that
the exceptional reproductive performance of the Booroola Merino appears to be
largely influenced by a single gene (denoted the F gene) with an additive'
effect on ovulation rate (OR). It is inportant therefore to distinguish
bet ween hompzygous (FF), heterozygous (F+) and non carrier (++) ewes when
evaluating the changes in performance that result from crossbreeding or
interbreeding with Booroolatype rams. Consequently, the reproductive
performances that occurred in the first cross Booroola Merino x Romey (B x R)
ewes, reported by Kelly et al. (1980) have been re-examined with the ewes
classified as either F+ or ++. Additionally, the performance as hoggets (< 1
year of age) of another flock of simlarly generated first cross B x R ewes
born in 1978 and 1979 has been included. In both cases the performance of
these animals is conpared with that of contenporary Romey (R) ewes.

MATERI ALS AND METHODS

Wthin years of birth, the B x Rand R animals were run as one flock from
weaning at three nmonths of age. At about 1.3 years of age the 1976 born ewes
were conbined with the 1975 born ewes and run as one flock to 1982 (inclusive)
- &pt 1. The 1978 and 1979 born aninmals were run separately until the 1979
born animals were 1.3 years of age - Expt 2.

Experiment 1

Generation of these ewes is outlined by Kelly et al. (1980). Nne B ranms were
flock joined with R ewes over two years (1975, 1976) to produce the B x R
ewes. Ewes with at least one record of an OR > 3 up to 3.5 years of age were
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classified'as F+, and no ewe was considered to be a ++ genotype unless it had
at least three annual OR observations. For the total of two years of birth
(1975, 1976) there were 175 R 69 ++ B x Rand 113 F+ B x R ewes present at
joining at 1.5 years of age.

Experinment 2

Four B Merino rans were single sire joined with R ewes in 1978 and a
further six B ranms weresingle sire joined with R ewes in 1979 to generate
first cross B x R progeny. Contemporary R ewes were generated from the R ewes
used in &pt 1. Harnessed vasectom sed rams were run with the hoggets
throughout the breeding season in both years. Hoggets detected in oestrus
wer e laparoscoped Within 10 days of each oestrus. In addition, all of the
1978 born and about half of the 1979 born hoggets were laparoscoped on three
occasions : about May 1, May 28 and June 28. Subsequently, ewes with at |east
three OR records from 1.5-3.5 years of age were assigned a Boorool a genotype
as in &pt. 1. The total nunber of animals present at eight nonths of age
were 229 R, 98 ++ B x R and 54 F+ B x R ewes.

Data and statistical analvses

Li vewei ghts, hogget oestrous activity, OR mating and |ambing
performances, were recorded for all ewes. For each age of ewe, the mean val ue
for each genotype (R ++ B x R F+ Bx R within birthrank (single, twin) of
ewe was used in the analysis. \Wighted regression analyses were used to
adjust for year of record and nunber of animals per nean value. For
proportional data anal ogous logit anal yses were used.

RESULTS

Li vewei ght's

The liveweights of ewes within each experinment were not significantly
different between genotypes (++ F+ R) to 12 nonths of age. Thereafter in
Expt 1 the R ewes at joining were significantly (1.3 years of age P < 0. 05,

ol der ages P < 0.01) heavier than both genotypes of B x R ewes, the
differences being greatest ( 5-7 kg) at 3.5-5.5 years of age. The ++ B x R
ewes were 2-3 kg heavier than the F+ B x R ewes at 3.5-5.5 years of age but
the difference was only significant (P < 0.05) at 4.5 years of age. BEwes born
as twins were 2-3 kg lighter (P < 0.05) than single birthrank ewes from 5-10
months of age; in older ewes the effect of birthrank was not significant.

Hogget Perfornance

The proportion of hoggets displaying oestrus was greater in the F+ than R
hoggets (P < 0.05) and in single than twin birthrank animals (P < 0.01) in
Expt 1 (Table 1), with no significant difference between F+ and ++ aninals.
Simlar but non significant differences were evident in Ept 2 (Table 1).
Nunber of oestruses, and date of first oestrus werenot significantly
di fferent between genotypes or birthrank of hogget in either Experinent.

Mean OR per hoggetovul ating at first oestrus was greater (P < 0.01) in
the F+ than ++ and R hoggets in both experinments. Additionally, in Expt 2
there was an interaction (P < 0.05) for mean OR between genotype and birthrank
for the B x R ewes, there being a larger effect of birthrank on the OR of the
F+ (1.78 v. 1.38, single and twin birthrank respectively) than ++ (1.11 v.
1.07) ewes. On average 45% (s.d. = 1.7% of the F+ hoggets in both
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experiments had an ovulation rate of one at first oestrus. |n Expt 2, for the
hoggets laparoscoped On three occasions the percentage that were recorded as
ovul ating on at least one occasion did not differ between ++ and F+ B x R
animls (69%. The percentage of total observations in which an ovulation
rate of one was recorded was 51% for the F+ B X R hoggets, conpared with 93%
for the ++ B x R and 95% for the R hoggets. In only 9% of observations on the
F+ hoggets were ovul ation rates of three or nore recorded.

TABLE 1 Mean reproductive perfornmance of hoggets in Expt's 1 and 2

Characteristic Genotype Birthrank
R B x R
++ F+ . SED* 1 2 SED

Proport ion
displaying oestrus

Expt 1 0.47 0.60 0.70 0.05 0.70 0.48 0.04

Ept 2 0.52 0.60 0.65 0.11 0.73 0.52 0.10
OR at first oestrus

Expt 1 1.04 1.00 1.56 0.03 1.21 1.19 0.03

Ept 2 1.11 1.09 1.58 0.07 1.44 1.22 0.06

* SED for max.- mn. nunber of animals per nean

Adult perfornance

In conparison with the R ewes, the ++ B x R ewes (Table 2) had
slightly (but not significantly) inproved reproductive performance in OR
| anbs born per ewe lanmbing (LB/EL), barrenness and |lanb survival. This |ead
to 0.05-0.32 nore lanbs tailed per ewe joined (LT/EJ). Differences in LT/EJ
generally increased with increasing age of ewe. The F+ B x R ewes in
conparison with the R ewes (Table 2) had higher ovulation rates (P < 0.001),
fewer barren ewes (6% v. 12%, n.s.) nore |anbs born (P < 0.001) and tailed
(P<0.01). Survival rate of all lanbs born averaged 69% over the 5 F+ ewe
age groups. The percentage of ewes having 1 lamb was |ower (P < 0.001) in al
F+ B X R age groups (12 - 22% in conparison with the other genotypes
(46-90%) , but there was no significant difference in the percentage of ewes
having tw ns between genotypes except at 2 years of age (10 v. 20 v. 50%; R

++, P+ respectively; P < 0.001).

TABLE 2 Mean OR, LB/EL and LT/EJ of R ewes,

and relative increases in

performance of ++ and F+ B x R ewes conpared with R ewes, at
1.5 - 5.5 years of age

Age at Romney Relative performance of B x R ewes

joining ++ F+

(years) OR, LB/EL, LT/EJ, A B c A B c
1.5 1.14 1.10 0.72 0.11 0.10 0.05 1.28 0.98 0.35
2.5 1.38  1.30 1.00 0.11 0.01 0.08 1.45 1.04 0.63
3.5 1.49 1.35 0.99 0.06 0.14 0.32 1.55 1.13 0.85
4.5 1.55 1.40 0.94 0.10 0.20 0.30 1.41 1.01 0.56
5.5 1.60 1.43 * 0.16 0.15 * 1.55 0.93 *

A = OR - ORy; B = LB/EL- LB/EL;; C = LT/EJ-LT/EJ;

* inconplete data as animals withdrawn for other experinents
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DI SCUSSI ON

The reproductive superiority of the F+ B X R over R ewes in LB/EL from
1.5 - 5.5 years of age renained relatively constant at aboutl LB/EL, despite
their being up to 7 kg lighter than the R ewes. These increases in LB/ EL are
about 0.2 greater than those recorded in the progeny of Merino ewes mated with
Booroola type rams (Davis et al. 1982), but within the 0.7 - 1.0 range of
increases in performance that have been recorded on conmercial properties
(Davis and Meyer 1983).

Hi gher mean ovulation rates (1.3 - 1.6) of F+ B x R over R ewes were only
partially reflected in lanbs tailed (0.4 - 0.9). Weaning weight of lanmbs from
F+ ewes was 3.3 kg (s.e. = 0.5 kg) less than for lanbs fromR ewes, largely
due to the higher incidence of nultiple born/reared lanmbs. For efficient
comercial utilisation of high fecundity genotypes, penalties in lanmb survival
and growth need to be minimised. In the present study all genotypes were run
as one flock and there was no preferential managenment to maxinise |anmb
survival and growth. As a consequence the lighter but nore prolific F+ B x R
ewes had to conpete with heavier and less productive R ewes, a situation which
may have influenced the differences recorded in lanb production between
genotypes. Nutritional managenment around lanbing and through to weaning, as
well as preferential treatment of replacement stock will undoubtedly be
i nportant conponents in the utilisation of the F gene in comercial flocks.
This is particularly so since the data reported by Davis et al. (1983)
suggests that F+ ewes will have nore triplet born lanmbs than recorded in other
breeds of simlar mean litter sizes.
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