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SUMMARY

Average growth curves and individual mature weights were studied for ewes of 
Swedish Finewool Landrace. The material consisted of nearly 8000 records from 
about 600 ewes by 40 sires. The weights varied between seasons and the ewes were 
growing up to 4 and 5 years of age, when they approached their mature weight. 
Mature weight of ewes can be estimated as the asymptote of the negative 
expontential growth curve, when the ewe has reached an age of at least 2 1/2 
years. Heritability of mature weight was estimated to 0.29. The influence of ewe 
weight on efficiency of sheep breeding is discussed. It is pointed out that the 
knowledge about the interrelationships between ewe weight, lamb growth rate, 
prolificacy and maternal capacity must be increased in order to correctly 
consider these traits in an efficient breeding program.

INTRODUCTION

In sheep husbandry, products such as meat, wool and fur skins are the most 
important sources of income. Besides market prices and yields of these products, 
the sheep farmer's economy also depends on the costs of feed, labour and housing 
of the flock. In the Swedish Sheep Recording Scheme the yield of the products is 
denoted by the number of lambs per ewe and the weight of the lambs when 120 
days old. Breeding has been successful so far and both ewe fertility and the 
120-day weight of lambs have improved. During the period 1975-1988, the 120-day 
corrected weight of Swedish Finewool Landrace lambs increased from 29.5 to 33.2 
kg. Number of lambs born per ewe improved from 1.86 to 2.57 during the same 
period. This phenotypic progress in lamb weight and ewe fertility may cause - or 
partly be the result of - an increasing weight of the ewes. However, ewe weight 
is not recorded and any change in this trait is not known. The ewe weight most 
likely also influences the economic outcome.

Ewe weight fluctuates during the year according to quality and amount of feed 
and pasture, stage of pregnancy and nursing. In addition, the ewe grows and 
becomes heavier with increasing age until she approaches her mature weight. 
There is no discrete weight that a priori could be considered as the mature 
weight. This weight must therefore be derived from weights observed at various 
ages and seasons of the year.

In Sweden there is a project going on, where the purpose is to study the 
interrelationships between ewe weight and other characteristics as maternal 
capacity, growth of the lambs and fertility of the ewe. In a first part of the 
project the weight development of ewes and the possibility of estimating mature 
weights from weights recorded earlier in life was studied.

In this paper results from this investigation is presented. The forthcoming 
work will also be discussed.
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MATERIAL AND METHODS
The total material consisted of nearly 8000 weight records from 600 Swedish 

Finewool Landrace ewes by 40 sires observed during 1975-1985. The animals were 
kept at the Funbo LOvsta research station near Uppsala. The weights of the ewes 
were recorded on five occasions during the year (at housing, in January, one day 
after lambing, in May and at weaning). The ages varied between 6 months and 6 
years.

Least-squares means of the weights at different ages and weighing seasons 
were estimated by utilizing Harvey's LSML76 program (Harvey, 1977). The 
following fixed model was used:

Yijkl ~ H + si + aj + wk + eLjkl 
where
yijkl “ weight of ewe in kg
H — least-squares mean
si - fixed effect of ith ram, i - 1,40
aj - fixed effect of jth year, j - 1,10
wk - fixed effect of kth combination of age class and 

weighing season, k — 1,30
eijkl ” fandom residual effect with mean - 0 and variance —

Estimation of individual mature weights were performed relying on the 
negative exponential growth curve (Brody, 1945; Parks, 1982):

W - A-A*e-kt 
where
W - weight of ewe at time t
t — age of ewe
A - mature weight of ewe
k, A*- parameters of the function.

Heritability of mature weight was estimated by the standard form of half sib 
analysis. The variance components were computed from a restricted maximum 
likelihood (REML) algorithm as utilized in a program by Meyer (1987). The REML 
estimates were derived from mixed model equations, based on the following model:

Yijk~b i+sj+e1jk 
where
yljk~ weight of /cth ewe

- fixed effect of ith year at birth of ewe, i—1, 9 
sj - random effect of jth sire with mean- 0 and variance-cr2s 
eljk~ random error with mean—0 , variance—<x2e and covariances assumed—0

RESULTS
Weight of ewe was influenced by genotype, year, age of ewe and weighing 

season. During the year,• weights increased from housing until lambing, after 
which they declined to the lowest level, which was at weaning. Thereafter the 
ewes started to put on weight again and continued to grow up to an age of about 
4 to 5 years, after which there seemed to be a decline in weight. See Fig 1.

Asymptotic mature weights were estimated for 506 ewes. For an additional of 
89 ewes the convergence criterion was not met after 50 iterations and no 
definite mature weights could be calculated. For 266 of the ewes the estimates 
seemed to be reasonable and could be used for further analyses. The remaining 
ewes were not old enough for reliable estimates of mature weight. In Fig 2 the 
ewe weights expressed as a percentage of the mature weight is shown. 
Heritability of mature weight was calculated to 0.29.
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Fig 1. Average growth curves for ewes from 6 months to 6 years of age. The data 
points are least-squares means.

Fig 2. Area covering mean ± one standard deviation of the distribution of ewe 
body weights, expressed as a percantage of the asymptotic mature weight.

DISCUSSION

The seasonal variations and the increase in weight up to 4—5 years shown in 
this study, are in agreement with other investigations. Gjedrem (1965), Eikje 
(1971) and Jbnmundsson (1977) found in their studies on different breeds that 
the heaviest ewes were 5-7 years old. In an investigation on Rambouillets, 
Targhees and Columbias the weights of the ewes appeared to plateau around 5 
years of age (Stobart, 1983). The decline in weight observed in the older ewes 
was also reported by Eikje (1971) and Gjedrem (1965). In their studies the ewes 
began to lose weight when they were about 7 years of age.

As shown above reasonable estimates of the mature weight were calculated for 
266 ewes. When failing to achieve acceptable estimates, the main problem was 
that the number of weight records was too few. When the mature weight was 
calculated as the asymptote of the negative exponential growth curve the 
estimates were more reliable if the weights were measured throughout the growth
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period. If live weight was recorded frequently during the year this method was 
shown to be useful when the ewe had reached an age of 2 1/2 years. In Fig. 2, 
where the ewe weights are expressed as a percentage of the mature weight, the 
means are in agreement with and could be expected from the plots of the weight 
slopes presented in Fig 1. The standard deviations are rather high. The degree 
of maturity on different occasions differs between ewes. For some of the ewes 
the degree of maturity exceeded 100 in the older ages. This is of course a 
consequence of the method used of estimating the mature weight.

How ewe weight affects the efficency of sheep raising is a question comprised 
of several elements. It depends on how various important production factors are 
related to body weight. To be able to understand this complex problem the 
knowledge about genetic and phenotypic associations between ewe weight and other 
characteristics must be increased.

Positive genetic and phenotypic correlations have been reported between a 
ewe’s mature weight and the weaning weight of the lambs (Shelton & Menzies, 
1968; Lewer, 1986; Stobart et al., 1986, 1987). The genetic correlations varied 
between 0.14 and 1.56 and the phenotypic correlations from 0.10 to 0.50.

There are positive relationships also between a ewe's weight and her 
fertility. In a review of genetic relationships between growth and reproduction 
in different species (Brien, 1986) it was concluded that the heavier the parent 
is the larger the number of offspring will be per parturtion. In sheep, both 
genetic and phenotypic associations were found between growth and reproductive 
performance.

The maternal capacity of the ewe may also be associated with her weight. In a 
study by Ch'ang & Rae (1972), the genetic correlations between maternal 
environment and different live weights were found negative. The correlation 
between maternal environment and hogget's live weight was -0.43. Genetic 
correlations were not estimated for weights at higher ages.

This work will be continued, using data from the research flock, to study how 
ewe mature weight is related to the growth of the lambs and the ewe's maternal 
capacity. The intention is to study the weight development of the lambs from 
birth to slaughter. Variance components will be estimated for direct and 
maternal effects. The prolificacy of the ewe must also be considered.
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