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SUMMARY 

In a multifactorial experiment, groups (n = 25/group) of Coopworth, Com- 
mercial (C) Romney and Waihora (W) Romney ewes, differentially fed over 
summer to achieve either high (H) or low (L) pre-flushing weights (54-57 v 
41-43 kg), were offered 3 levels of clover or ryegrass dominant pasture for 6 
weeks prior to a synchronised mating. Pre-flushing weight and pasture type 
significantly influenced ovulation rate. W Romney ewes responded different- 
ly from the other genotypes as feeding level increased. Probability of a multi- 
ple ovulation was 0.62 and 0.75 for the L and H ewes; and 0.75 and 0.61 for 
the clover and ryegrass pastures, respectively. For increasing feeding levels, 
probabilities for the Coopworth were 0.34, 0.78 and 0.72; C Romney 0.48, 
6.70 and 0.65; and W Romnep 0.71, 0.76 and 0.88, respectively. By inclusion 
of both pre-flushing and pre-mating weight in the model probability contours 
were derived for each genotype. 

INTRODUCTION 

Recent experiments have highlighted the importance of the amount 
of green pasture available, bolh per ewe and per hectare, to ensure 
a flushing response from ewes (Rattray et al., 1980 a, b). The 
benefits of preventing weight loss or of obtaining weight gain over 
the pre-mating period were shown to be especially important for 
light ewes. Coopworth and Perendale ewes responded similarly but 
in other studies breeds or genotypes have differed in the relation- 
ship of ovulation raLe or litter size to mating weight (Allison and 
Kelly, 1979; Rattray et a/., 1978). The responses of light and heavy 
ewes of further genotypes to various feeding levels of different 
pasture types were studied. 

EXPERIMENTAL 

The trial was a multi-facLoria1 design: 2 pasture types x 3 
genotypes x 2 initial liveweighls x 3 pasture allowances (25 ewes per 
sub-group). 
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PASTURE TYPES 

Clover dominance was encouraged by herbicide treatment of 25 
ha closely grazed mixed pasture in November, while ryegrass 
dominance was encouraged on a similar area for differential 
feeding during a (j-week pre-mating period. The clover and ryegrass 
dominant pastures were 6080% and 20-30% white clover respec- 
tively on a DM basis. 

GENOTYPES 

Five-year-old ewes of the Coopworth, Commercial (C) Romney 
and Waihora (W) Romney were used. The latter were highly 
selected for fecundity (Gibson and Craig, 1980) and were obtained 
from the Department of Lands and Survey, while the others were 
purchased from commercial farms or from ewe fairs. 

PRE-FLUSHING WEIGHTS 

For 3-4 months prior to the immediate pre-mating period half of 
each genotype were grazed at pasture allowances of either 0.5-0.7 
or 2.0-2.5 kg DM/ewe/d to generate two different average pre- 
flushing liveweights by early March (L v H, respectively). Live- 
weights at the start of this time were 50.9, 51.9 and 52.6 kg for the 
Coopworths, C Romneys and W Romneys respectively. 

PASTURE ALLOWANCES 

Three pasture allowances (1.0, 2.5 and 4.0 kg green DM/ewe/d) 
were offered as flushing treatments from each pasture type for 6 
weeks prior to a synchronised mating. Grazing periods were ap- 
proximately 6 days each and the pasture mass was at least 2000 kg 
green DM/ha pre-grazing. 

RESULTS AND DISCUSSION 

In the statistical analysis ewe liveweights and ovulation responses 
were analysed by covariance. Liveweights pre-flushing (L v H), 
pasture type, feeding level and genotype were all tested and fitted in 
the model along with all interactions up to the third order. 

EWE LIVEWEiGHTS 

Pre-flushing weights: H ewes were 12-15 kg heavier than L ewes 
(Table 1) and there was a significant genotype x weight interaction 
(P < 0.001) with the H Coopworths being heavier than the other 
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H groups (Table 1). This is similar to the findings in longer-term 
studies (Rattray et a/., 1979). 

TABLE 1: EWE LIVEWEIGHT (kg) 
(Fasted basis) 

Genotype Coopworth C Romney W Romney 

Pre-flushing L 

(Approx. s.e.d. = 0.50)H 

Pre-mating L 

(Approx. s.e.d. = 0.26)H 

Feeding level 1.0 
(kg GDM/ewe/d) 2.5 

4.0 
(Approx. s.e.d. = 0.32) 

Pasture type 
Feeding level 1.0 
(kg GDM/ewe/d) 2.5 

4.0 
(Approx. s.e.d. = 0.26) 

41.9 
51.2 

48.6 
59.4 

50.3 
55.0 
56.6 

Clover 
51.3 
54.6 
56.3 

41.3 
53.9 

47.6 
55.9 

49.3 
52.2 
53.7 

42.6 
54.4 

49.1 
55.9 

49.7 
53.4 
55.2 

Ryegrass 
48.2 
52.5 
54.0 

Pre-mating (post-flushing) weights: The effects of pre-flushing 
weight (H v L), pasture type and feeding level were significant 
(Table 1). Similar to the trends of Rattray et al., (1980a), L ewes 
gained about 7 kg whereas H ewes gained 2 kg on average. Again, 
as in the pre-trial period, the Coopworths responded the most to in- 
creasing feeding level and the C Romney the least. The general 
response to feeding level and the 2 to 3 kg superiority of gains on 
clover dominant pasture, at any given allowance, are similar to 
those noted for lambs (Jagusch et al., 1979), presumably being due 
mainly to higher intakes. 

OVULATIONRESPONSE 

The influences of the main effects on ovulation response were 
analysed by logit transformation (Rattray et al., 1980a). 

Pre-flushing weight: Heavier ewes were superior on average than 
light ewes (Table 2), having a higher logit value and probability of 
multiple ovulation. High liveweights have been found advantageous 
in other studies on ovulation rate and lambing performance (Kelly 
and Knight, 1979). 
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Pasture type: Clover dominant pasture was superior to ryegrass 
dominant pasture (Table 2) presumably partly because of the 
superior gains obtained on this fodder (Jagusch et al., 1979; Rat- 
tray et al., 1980b). 

TABLE 2: OVULATION RESPONSE TO PRE-FLUSHING 
AND PASTURE TYPE 

WEIGHT 

Lopit valuQ Probabilitv (Pjb 

Pre-Flushing weight L 0.49 0.62 
H 1.08 0.75 

(logit s.e.d. = 0.16) 

Pasture type Clover 1.11 0.75 
Ryegrass 0.46 0.61 

(logit s.e.d. = 0.16) 

a Log, P/(1 -P) where P is the proportion of ewes ovulating multiples 
b Probability of multiple ovulation 

Genotype and feeding level: There was a highly significant (P< 
0.001) genotype x feeding level interaction in ovulation response 
(Table 3 and Fig. 1). This was mainly because the W Romney 
responded differently from the other two genotypes as feeding level 
altered. Both the Coopworth and C Romney plateaued or even 
decreased at the highest allowance whereas the W Romney showed 
no signs of plateauing and was superior to the other two genotypes 
at both the lowest and highest allowances. 

TABLE 3: OVULATION RESPONSE TO GENOTYPE 
AND FEEDING LEVEL 

Feeding level Logit value Probability 
(kg green DM/ewe/d) 1.0 2.5 4.0 1.0 2.5 4.0 

Coopworth 
C Romney 
W Romney 

- 0.64 1.28 0.93 
-0.08 0.84 0.61 

0.92 1.14 2.04 
(logit s.e.d. = 0.38) 

0.34 0.78 0.72 
0.48 0.70 0.65 
0.71 0.76 0.88 

When pre-flushing and pre-mating weights were included in the 
logit model the effects of pasture type and feeding level disap- 
peared and the interaction just failed to reach significance, so it is 
difficult to discount this as a real effect. The equations for the dif- 
ferent genotypes are: 
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ALLOWANCE (KG GDN/E/D) 

FIG. The influence of pasture allowance on probability (P) of a multiple ovulation. 

Coopworth: logn P/(1 -P) = 
-25.77 + 0.2256 LW 1 + 0.6612 LW 2 - 0.007574 LW 1. LW 2. 
C Romney: log, P/(1 - P) = 
- 20.714 + 0.2256 LW 1 + 0.4876 LW 2 - 0.005936 LWI. LW 2. 
W Romney: logn P/(1 - P) = 
- 18.755 + 0.2256 LW 1 + 0.4147 LW 2 - 0.004916 LW 1. LW 2. 

These show different patterns of response as demonstrated by 
the contours (Figs. 2a, b, c). The overall pattern for the Coopworth 
is similar to previous work (Rattray el al., 1980a, b), but in these 
figures each symbol represents a mob of 25 ewes, not an individual 
ewe. Care must be taken not to extrapolate outside the data. These 
figures show for each genotype the superior effects of improved 
feeding level and clover pasture over ryegrass for both light an 
heavy ewes. The comparatively greater responsiveness of light 
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FIG 2a: The influence ofpre-flushing andpre-mating liveweights qn the probability 
of multiple ovulation for Coopworths 

(See Key after Fig. 2c) 

ewes, in terms of both weight gain and ovulation response is 
demonstrated clearly in each case also. For both the Coopworth 
and C Romney, the best performed L group in each attained a level 
of probability equal or similar to the better H groups, yet averaged 
8-l 1 kg lighter pre-mating. In all 3 genotypes the best fed L groups 
were vastly superior in ovulation response to the poorest H groups, 
which had similar average pre-mating weights, by almost 4070, 
20% and 10% units for the Coopworth, C Romney and W 
Romney, respectively. This also demonstrated the difference bet- 
ween the genotypes in contour slope: the Coopworth was the 
steepest and most responsive, the W Romney the least, with the C 
Romney being intermediate. The differences between the Romney 
and Coopworth are similar to those reported by Smeaton et al., 
(1981). The relative unresponsiveness of the W Romney to flushing 
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FIG 2b: The influence of pre-flushing andpre-mating liveweights on the probability 
of multiple ovulation for C Romney 

(See Key after Fig. 2c) 

or weight may be a function of the relatively harsh environment in 
which it was selected. Such strains that are not dependent on nutri- 
tional factors for high fecundity are the type of animals we should 
be selecting (Cockrem, 1979) and those most likely to benefit the 
industry by giving good on-farm levels of performance, where it is 
often difficult to feed optimally prior to mating. 
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PREFLUSHING WEIGHT (KG) 

FIG 2~: The injluence of pre-flushing andpre-mating liveweights on the probability 
of multiple ovulation for W Romney. 
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