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I n t r o d u c t io n

A considerable am ount of published inform ation w hich exists on sheep, is
relevant to the problem of selection for im provem ent in reproductive rate of th at
species. The lite ra tu re on som e aspects of this problem has been reviewed. As
a source of general background knowledge and for specific references, the reviews
by R e e v e and R o b e r t s o n (1 9 5 3 ) and B radford (1 9 7 2 ) w ith em phasis on m ultiple
b irth s in sheep, by T e r r i l l (1 9 5 8 ) on fifty years of progress in sheep breeding,
by T u r n e r (1 9 6 9 ) on genetic im provem ent of reproductive ra te in sheep and by
R ae (1 9 5 6 ) on th e genetics of the sheep, have been consulted extensively in pre
p aratio n of the p resen t paper. In this paper, the them e is organised around two
topics about w hich published inform ation seems to be scarce and th eir discussion
here may, directly or indirectly, result in m aking selection m ore effective as
a m ethod of im proving reproductive rate w ithin a breed of sheep.
I t should be clarified a t the outset th a t reproductive rate, for present purposes,
is defined as th e n u m b er of lam bs produced by a ewe a t a lam bing and thus,
it is a sex-limited character. The. ra m ’s additive genetic value for this tra it there
fore can only be assessed by using the perform ance records based on his female
relatives. The effect a m ating-ram m ay have on the ew e’s reproductive rate is
regarded as a sep arate trait.
* C. S. I. R. O. Division of Animal Genetics, P. O. Box 90, Epping, New South Wales
2121, Australia.
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S cale

of measurement

The ewes in a breeding flock m ay be classified a t the end of a lam bing season,
into th ree m utually exclusive classes, according to the num ber of lam bs born
(or reared) as follows:
D: produced no lamb
S: produced one lamb
T: produced two lam bs (or more).
For p resen t purpose, ewes in the T-class are assum ed to have produced two
lam bs only, higher-order births being excluded. I t is conventional to use a discrete
linear num erical scale such as 0-1-2, corresponding to the ewe-classes D-S-T res
pectively, to represent the num ber of lam bs bo rn or the reproductive rate in the
ewe. This em pirical scale is used m ainly because it is convenient and fairly easily
understood; its biological and statistical properties, however, are n o t well known.
The 0-1-2 scale is characterised by tw o distinct features. First, it is restricted
to th ree possible outcome-classes and this feature has been referred to by L ush
(1956) as being one of ’coarse’ grouping w hich has its own problem s when used
as a m easurem ent for selection purpose. Second, the scale may not be linear
thus, causing the repeatability and heritability of reproductive rate of the ewe,
w hen estim ated by linear statistical m ethods, to be lower th an it m ight be, were
the scale linear or linearised by some transform ation. In a given selection si
tuation, these tw o features of the scale m ay be considered as problem s, occuring
possibly w ith differing degrees of im portance depending on the p articu lar p u r
pose a t hand.
Judging by the published inform ation, few attem p ts have been m ade to study
the ’scale’ effect despite its relevance to genetic and physiological investigations
involving reproductive rate of the ewe. An attem p t is m ade here to assem ble
some evidence of the ’scale’ effect on repeatability and heritability estim ates of
reproductive ra te in the ewe.
(a)

Escale effect on repeatability

There is some evidence indicating th at the 0-1-2 scale is non-linear in so far
as this is detectable in term s of the repeatability of the ewe’s own reproductive
perform ance. F or instance, Y oung, T urner and D olling (1963, Table 4, p. 467)
described results, based on data of the A ustralian M erino ewes, w hich showed
the effect of the difference of 'one lam b’ a t an initial lam bing, occurring betw een
(T-S) is about twice the size (0.16 ± 0.05 lam bs born) as th a t occurring between
(S-D) i. e. (0.08 + 0.02 lam bs born) when considered as a repeatability, m easured
over a variable num ber of lam bing records (from two to six) per ewe. A straight
forw ard in terp retatio n of the results is not available, as the authors (Y oung
et al., 1963) pointed out that it was com plicated by age effect of the ewe on
reproductive ra te which affected these figures because of ’pooling’ of data sets.
Nevertheless, som e indication exists in these results as to the n atu re of the non
linear effect on this scale.
The ’scale’ effect on repeatability of reproductive rate in the ewe is also
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indicated in the d ata rep o rted by P urser (1965) who analysed lam bing records
of the Scottish Blackface and the Welsh M ountain ewes. Briefly, the results
showed th a t w ithin the sam e data-set, repeatability values w ere lower for num ber
of lam bs b o m p er ewe i. e. on the 0-1-2 scale, than for num ber of lam bs born per
ewe lam bing o r the litter-size, i. e. on the 1-2 scale; the order of the difference
involved w as approxim ately a two-fold increase in repeatability of the ewe’s
litter-size (from 0.07 to 0.19, Scottish Blackface; from 0.10 to 0.24, Welsh Moun
tain; Table 2, p. 77, P urser , 1965). It is not certain th a t this finding can be
explained entirely in term s of scale non-linearity alone, since the two scales
involved i. e. the 0-1-2 and th e 1-2, also differed in the num ber of possible out
comes. However, some ’scale’ effect is present in these two sets of breed-data.
The repeatabilities rep o rted by P urser (1965) and discussed above, were esti
m ated using the intra-class correlation m ethod. I t m ay be of some interest to
examine and com pare repeatability estim ates obtained by a m ethod such as
K arl P earson’s Coefficient of Mean Square Contingency (1913). An example of
analysis using th is m ethod is available from a set of d ata based on the New
Zealand Romney b reed (C h’ang, 1955; unpublished results). For ease of comparison,
the results are sum m arised in Table 1 below.
The Romneys concerned w ere first lam bed as two year olds and thereafter,
annually. However, the flock com prised only four ewe-age groups, and the data
presented in Table 1 are n o t a suitable m aterial for exam ining age trend in
repeatability, if it exists. The values of repeatability in Table 1, obtained using
the Mean Square Contingency M ethod are, in general, com parable w ith corres
ponding estim ates m entioned in the literatu re b u t found by other statistical
m ethods.
TABLE 1
R e p e a t a b il it y e s t im a t e s

of

num ber

of

lam bs

born

per

ew e

presen t

at t h e

LAMBING SEASON

(New Zealand Romney data)
Age of ewe
at lambing
2-year-old
3-year-old
4-vear-old
5-year-old

2-year-old

(540)
(475)
(195) .

3-year-old

4-year-old

5-year-old

0.13*

0.25 **
0.25 **

(532)
(220)

C.16
0.13
0.12

(228)

* and ** denotes statistical significance at the 5 % and 1 % levels respectively.
Note: Value enclosed by ( ) in Table 1 is the number of ewes observed at different
paired lambings as indicated.
The distrib u tio n al p a tte rn of repeatability values at the various age-based
intersections in Table 1 above, for the New Zealand Romney, bears some resem 
blance, w ithin the corresponding range of the ewe’s ages, to th a t described by
P urser (Table 3, p. 78; 1965), fo r litter-size in the Scottish Blackface. More spe
cifically, this refers to the tendency for repeatability to be higher betw een the
two- and the four-year-old perform ance, than betw een the adjacent age-groups
715

of the two- and the three-year-olds, the o rd er of the difference being 0.25 and 0.13
for the New Zealand Romney, and 0.27 and 0.18 for the Scottish Blackface. The
real cause of th e repeatability discrepancy is unknow n, b u t it appears plausible
th a t it m ay be p artly attrib u tab le to a 'liveweight effect’ in th at the variation
in th e ew e’s liveweight, resulting from bearing (and rearing) an extra lam b, has
a differential effect on h er subsequent reproductive perform ance depending on
the scale locations over which the one ex tra lam b occurred, i. e. w hether it is
from the D to S, o r from the S to T locations. This im plies the existence of a non
linear scale effect, m ediated by covariation w ith the ewe’s liveweight betw een the
adjacent, and the non-adjacent lambings. However, fo r such a ’liveweight effect’
to account for the observed repeatability discrepancy, it m u st be shown to operate
betw een the two- and three-year-old lam bing, b u t be inoperative, betw een the
two- and four-year-old lambings. No published evidence is available to dem onstrate
this 'liveweight effect’ on repeatability of reproductive perform ance in the ewe.
To sum m arise, it is not possible on present evidence, however suggestive, to
be definite about the causal relationship betw een scale non-linearity and the
relatively low values of repeatability of reproductive rate observed in ewes of
different breeds. On the other hand, given the repeatability values reported here
and elsewhere, th eir im plications in selection are reasonably clear. To increase
the accuracy of selection for phenotypic im provem ent in the ewe’s reproductive
rate, it is desirable for selection to be based on an average value calculated from
m ore th an one lam bing record p er ewe, provided this does not result in undue
lengthening of the generation interval, th us reducing the potential rate of genetic
im provem ent.
(b)

Scale effect on heritability

If the difference of one lam b on the 0-1-2 scale betw een the S and D locations
has a different effect on reproductive rate of the ewe’s daughter th an th a t bet
ween the T and S locations, heritability value based on the 0-1-2 scale is expected
to be low er by an am ount proportional to the size of this interaction variance.
However, direct evidence to show th a t such an interaction exists in various data
sets is difficult to obtain.
A scale transfo rm atio n to elim inate, o r reduce, the non-linear effect in the
d ata is theoretically possible but, as is generally acknowledged, difficult to achieve
in practice. An alternative approach to this problem based on a m ethod developed
by R ae (1950) was tried in a set of New Zealand Romney d ata to study the scale
effect on heritability of reproductive rate in the ewe (C h’ang, 1955; unpublished
results).
The basic idea of R ae’s m ethod is to find the scale in a given set of d ata by
m axim ising the regression of offspring on p aren t w hich is equivalent to m axim is
ing the heritab ility derivable from this relationship. Finding the scale to m axi
mise, for exam ple, the daughter-dam regression, is essentially the ad justm ent
of the p aired daughter-dam values so th a t regression is as large as the d ata will
perm it. One set of results obtained in this way are sum m arised in Table 2.
F or com parison w ith the m axim ised regression (b), the corresponding productA

m om ent regression (b') based on the 0-1-2 scale, from the sam e data set is also
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presented in Table 2. N either m ethod of estim ation should introduce difficulties
of genetic in te rp re ta tio n of th e heritability values since
(i)
(ii)

the d a ta w ere obtained from a random -bred population, and
the environm ents of dam and daugther are assum ed to be uncorrelated.

W hether it is based on th e two-year-old or a subsequent lam bing, regression
coefficient estim ated by the m axim ising procedure is larger th an th a t found by
assigning the scale values a t equal intervals, i. e. 0-1-2, as shown by the results
in Table 2. However, no m ethod seems to be available for determ ining the
sam pling erro rs of th e m axim ised regression coefficient.
The h eritability values in Table 2 are associated w ith, and have m eaning only
in relation to, th e scale values accom panying them . Size of sam pling erro rs of the
TABLE 2
H e r it a b il it y

(h2)

of num ber

o f lam bs b o r n
on

per ew e

by r e g r e s s io n

(b)

of

daughter

dam

(New Zealand Romney data)
Age of ewe
at lambing

N
(Pairs)

2-year-old
3-year-aid
4-year-old
5-year old

493
409
341
75

■
»»

.

.

i

Scale value located at Maximised
D
S
T*
j,
0
0
0
0

1.063
1.013
1.146
0.924

1.0
1.0
1.0
1.0

0.186
0.130
0.135
— 0.025

r r O llU L L '

a

£2 _
2x b

Moment
£,

h2 =
2 x b'

0.372
0.260
0.270

0.091
0.002
— 0.041
— 0.068

0.182
0.004

0

0
0

* The range of the D-S-T scale was fixed numerically between 0 and 1 for convenience.
estim ated scale-values is, however, not known, thus m aking th eir interpretation
difficult. The inequality in scale intervals found betw een the successive location
pairs, i. e. D and S, and S and T, in Table 2 is nevertheless some evidence, in
dicating th a t the m easurem ent of fertility i. e. w hether o r n o t a ewe lam bs (D Vs.
S o r T), m ay n o t be com binable w ith th a t of fecundity, i. e. how m any lam bs
per b irth (S vs. T), in one single linear scale. This w ould be reasonable if the
genetic basis of fertility is som ew hat different from th a t of fecundity in the ewe
a t a given lam bing.
To sum m arise, th e results presented here, and the relevant inform ation des
cribed in the various review articles already m entioned, suggest th a t the herita
bility of reproductive ra te of th e ewe a t a given lam bing is low in various sheep
breeds, its value being in th e o rd er 0.1 to 0.2. Therefore, heritability of the cha
racter is one, b u t not the only, reason for expecting relatively slow rate of genetic
im provem ent by direct selection for reproductive rate w ithin a breed of sheep.
I ndirect

selection

Some aspects of indirect selection for reproductive rate in the New Zealand
Romney ewes have been exam ined (C h’ang and R ae, 1970, 1972) and discussed
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elsew here (C h’ang, 1967, 1968), only certain m ain points will be briefly m entioned
here. The results showed th at two hogget (aged betw een 4 and 14 m onths old)
characters, num b er of hogget oestruses and yearling body weight, are likely to be
of value as indirect selection criteria for im provem ent in reproductive rate of
th a t breed in New Zealand. Both hogget characters are heritable (heritabilities
ranging from 0.25 to 0.5) in the Romney ewe, and each is positively correlated,
phenotypically and genetically, w ith the o th er as well as w ith the ewe’s repro
ductive rate, a t the first lam bing or sum m ed over the first two o r three lambings.
In the studies m entioned above, the indirect selection effect was evaluated in
term s of the ew e’s reproductive rate and the data published, provided no infor
m ation as to th e likely consequences of indirect selection on com ponents, i. e.
fertility and fecundity, of reproductive rate of the ewe. It m ay be of interest,
therefore, in this section to examine a portion of the Romney data, already
described elsewhere (Ch’ang and R ae, 1970) w ith the aim of clarifying m ore
specifically the relationship betw een num ber of hogget oestruses and com ponents
of reproductive rate of the ewe at her first lam bing as a two-year-old.
(a)

N um ber o f hogget oestruses

A ewe lam b, born in the spring, for example, during August o r Septem ber as
in the p resent Romney flock, m ay or m ay not exhibit oestrous behaviour in the
first autum n of h er life. To detect occurrence of oestrus in this Romney flock,
vasectom ised ram s were grazed w ith the ewe hoggets (C h’ang and R ae, 1970).
After the occurrence of first oestrus, oestrus m ay re-occur in a hogget at
regular intervals and the extent of recurrence is a characteristic of th a t individual.
In the d ata studied, the num ber of hogget oestruses per individual ranged from
none, and up to five o r six, b u t occasionally, as m any as eight or nine was
recorded in the same breeding season for a few individuals. The scale used to
m easure the expression of this ch aracter com prises, a t the low-value end, the
difference betw een non-occurrence (scored zero) and occurrence of the first oes
tru s (scored one) or puberty, b u t provision is m ade for additional classes on it
to distinguish among the post-pubertal individuals, according to w hat, virtually,
is a m easure of the length variation in th eir own individual sexual seasons i. e.
two or m ore num bers of oestruses.
In the ewe hogget flock under consideration, the duration of the breeding
season on a flock basis, is about four to five m onths, extending usually from
February/M arch, to the July/A ugust period. At the tim e of occurrence of first
oestrus, th e average age and liveweight per hogget is about nine m onths and
34 Kg respectively (C h’ang and R aeside, 1957).
(b)

Covariation in com ponents of reproductive rate

The m ain com ponents of reproductive rate in the ewe considered here are
fertility (E L /E P ) i. e. the proportion of ewes ’jo ined’ to the ram and present at
lam bing (EP) w hich actually lamb (EL), and fecundity (ELM /EL) i. e. am ong the
ewes lam bing (EL), the proportion of m ultiple-births (ELM) which in the present
data, are m ostly twins, higher-order b irths being included as twins.
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(i)

Phenotypic covariation

The d ata used h ere w ere obtained over a period of nine lam bing years from
1957 to 1965 inclusive. The relationship betw een num ber of hogget oestruses and
average reproductive ra te of the two-year-old ewes has been reported elsewhere
(C h’ang , 1967) b u t is included in Table 3 below, for ease of com parison w ith the
results based on the com ponents of reproductive rate.

TABLE 3
P h e n o t y p i c r e l a t i o n s h i p s b e t w e e n n u m b e r o f h o g g e t o e s t r u s e s and c o m p o n e n t s
OF r e p r o d u c t iv e r a t e i n t w o -y e a r - old e w e s

(New Zealand Romney data)
No. of
ewes (EP)

No. hogget
oestruses

Lambing %

( EL/ EP)%

No. of
ewes (EL)

(ELM/EL) %

184
131
186
170
129
95
895

0
1
2
3
4
5 (or more)
TOTAL .............

73
89
91
101
109
102
93

63
79
73
81
78
79
75

115
104
136
137
100
75
667

17
12
24
26
38
27
24

Note:

Lambing °/o was based on number of lambs born and number of ewes (EP).

(ii) Genetic covariation
The d ata available to illu strate the relationship betw een the dam ’s num ber
of hogget oestruses and the d au g h ter’s com ponents of reproductive rate at two
years of age are arran g ed in a sim ilar m anner to those presented in Table 3
above.
The inform ation p resented in Table 3 and 4, is sum m arised in Table 5
in term s of eith er correlations, or linear regressions of eith er fertility (EL/EP)
o r fecundity (ELM /EL) on num ber of hogget oestruses.
The linear estim ates in Table 5 of the relationship betw een num ber of hogget
oestruses an d fertility o r fecundity of the ewe m ay not be a com pletely adequate
description of the corresponding data sets presented in Tables 3 and 4. However,
by com parison, there is little doubt th a t the relationship betw een dam ’s num ber
of hogget oestruses and d au g h ter’s fecundity, being virtually negligible, is suffi
ciently different from the o th er three significant relationships to deserve some
com m ents.
If the p a tte rn of relationships in Table 5 is real, as indicated by results of the
tests of significance, it im plies th a t the positive relationship betw een num ber of
hogget oestruses and reproductive rate in the ewe at the first lam bing, is different
in com position depending on w hether it is phenotypic o r genetic in nature.
The physiological m echanism responsible for this phenom enon is at present
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unknow n, b u t the perm anent environm ental effect is, by definition, included in
the phenotypic b u t not in the genetic estim ates. The com positional difference
observed in these relationships has fairly obvious practical im portance in term s
of response to selection. For example, it m ay m ean th a t an indirect criterion,
TABLE 4
G e n e t ic c o v a r ia t io n b e t w e e n n u m b e r o f h o g g e t o e s t r u s e s and c o m p o n e n t s
REPRODUCTIVE RATE IN TWO-YEAR-OLD DAUGHTER (DTR) EWES

of

(New Zealand Romney data)
No. of DTR
ewes (EP)

Dam’s
No. hogget
oestruses

)TR’s lambing
%

DTR’s
(EL/ EP) %

No. of DTR
ewes (EL)

DTR’s
(ELM/EL) %

76
60
55
63
59
69
382

0
1
2
3
4
5 (or more)
TOTAL ............

76
90
94
94
97
99
91

61
70
76
73
81
77
73

46
42
42
47
48
53
278

26
24
24
23
19
28
24

Note: DTR’s lambing °/o was based on number of lambs born and number of ewes
(EP).
such as n u m b er of hogget oestruses, is particu larly useful in situations where
a realistic objective in genetic im provem ent of reproductive rate by selection, is
to raise th e fertility, ra th e r than fecundity level of the ewe at h e r first lambing.
However, u n til some confirm atory evidence of the present results is obtained,
fu rth e r speculations of the finding would seem to be prem ature.
Applicability

The phenom enon of ’coarse’ grouping on the 0-1-2 scale of reproductive rate
has been m entioned earlier as a selection problem . It occurs because, w ithin
TABLE 5
E s t im a t e s o f c o r r e l a t io n

(r)

and l in e a r

r e g r e s s io n

(b)

on n u m ber

of

HOGGET OESTRUSES

PHENOTYPIC (TABLE 3)

GENETIC (TABLE 4)

Linear
r
b
d.f.

(EL/EP) %

(ELM/EL) %

(EL/EP) %

(ELM/EL) %

0.73 **
4.8 + 0.09 %
893

0.79 **
6.3 + 0.15 %
665

0.86 **
5.7 ± 0.10 %
380

— 0.06
-0 .1 ± 0.10%
276

** Denotes statistical significance at the 1 % level.
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a group o r ewe-class, 1. e. D, S or T, the ewes on this scale are phenotypically
indistinguishable despite the probability th at additive genetic differences exist
betw een them if m easured on an underlying scale. This, if suitably exposed, would
enable selection for reproductive ra te in the sheep to be m ade m ore effective
than some of the p resen t m ethods which, of necessity, are based on the 0-1-2
scale (see, for example, Y oung and T urner , 1965). On theoretical grounds, there
fore, it is desirable, regardless of the sheep breed, to investigate alternative
criteria for selection purposes. However, under certain flock m anagem ent condi
tions w hich m ay be peculiar to a sheep breed, there are also practical reasons
for applying selection m ethods based on indirect, ra th er than direct m easurem ent
of reproductive rate.
On m any Romney sheep farm s in New Zealand, for example, the m anagem ent
policy is such th a t the ew es’ first lam bing takes place at two years of age but
selection of flock replacem ents usually has to be m ade when the ewes are about
18 m onths old. Thus, at the usual selection time, the young ewe as a rule, has
not had a chance to lam b; hence, the inform ation on her own reproductive rate
is not available for m aking a decision in the selection process. Although the
selection intensity of ewe replacem ents is norm ally relatively low in m ost indi
vidual breeding flocks, th ere is a considerable potential for the breed as a whole,
to m ake annual im provem ent both phenotypic and genetic in the ewe’s repro
ductive rate, by applying efficient within-flock selection. The Lamb Production
Index developed by R ae (1958; 1963) is one such m ethod which has found appli
cation in pedigreed flocks of the Romney sheep breeding industry in New Zealand.
However, in m any non-pedigreed breeding flocks, the pedigree and perform ance
data necessary for using the Index m ethod of direct selection are, for various
reasons, n o t available an d an indirect m ethod is then the only alternative if
within-flock selection fo r reproductive rate in the replacem ent ewes is to be m ade
a t the usual 18-months-old stage. Consequently, the conditions im posed by the
flock m anagem ent-production system w ere of an overriding concern in devising
indirect selection m ethods for im proving reproductive rate of the New Zealand
Romney ewes.
I t has been described in some detail elsewhere (C h’ang, 1967) regarding the
actual application of ind irect selection, based on either the num ber of hogget
oestruses, o r th e hogget (yearling) body weight, under the sheep farm ing con
ditions in New Zealand and it will not be repeated here. The m ain practical
advantage of these ind irect selection m ethods lies in the fact th at, if desired,
perm anen t individual identification of the replacem ent ewes can be avoided which,
un d er some conditions, is of considerable im portance in deciding w hether or not,
selection for reproductive ra te can be applied at all.
To w hat extent p resen t results (Tables 1 to 5) and application, based on
studies m ade in a Romney flock, m ay be generalised to other sheep flocks in New
Zealand, or different sheep breeds in various countries is not known. However,
confirm atory studies are in progress in New Zealand (H ight , 1973) and some
evidence thus fa r available, suggests th a t the results described in Tables 3 and 5
above, on the phenotypic relationship betw een num ber of hogget oestruses and
com ponents of reproductive ra te in the ewe, are not confined to the Massey
University E xperim ental Romney flock which the above data w ere obtained.
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SUMMARY
Selection for reproductive rate w ithin a sheep breed is discussed according to
a them e organised around two topics: (1) m easurem ent scale of the ewe’s repro
ductive rate, and (2) indirect selection for w ithin-flock im provem ent in repro
ductive rate. More specifically, some problem s concerning linearity of the
m easurem ent scale are exam ined in relation to the estim ates of repeatability
and h eritability of reproductive ra te in the ewe.
The m easurem ent scale based on 0, 1 o r 2 lam bs p er ewe also presents
a problem of ’coarse' grouping, when used as a criterion of direct selection. This,
and some other flock m anagem ent considerations, suggest th at u n der certain
conditions," indirect selection m ay be useful as an alternative to direct selection.
Exam ples obtained from studies m ade of the New Zealand Romney sheep, are
presented to illu strate certain aspects of indirect selection as a m ethod of im
proving reproductive rate in the ewe.

ZUSAMMENFASSUNG
Die Zuchtw ahl fiir die V erm ehrungsrate innerhalb einer Schafrasse w ird diskutiert, einem Them a gemass, aufgebaut auf zwei G rundsatzen:
(1)
(2)

M assstab der V erm ehrungsrate des M utterschafes
In direkte Zuchtwahl fiir die innerrassige V erbesserung der V erm ehrungs
rate.

Insbesondere, einige Problem e betreffend die L inearitat des M assstabes in
V erhaltniss zu Widerholungs- und H eritabilitatsschatzungen der V erm ehrungsrate
des M utterschafes w erden untersucht.
Der M assstab, auf 0, 1 Oder 2 Lam m ern begriindet stellt auch ein Problem der
«groben» G ruppierung dar, wenn er als Priifstein fiir die direkte Zuchtwahl
benutzt w ird. Das, und m anche anderen H erdehandhabung Erw agungen deuten
an, dass, u n te r bestim m ten V erhaltnissen, eine indirekte Zuchtwahl als eine
A lternative fiir die direkte Zuchtwahl niitzlich w are.
Beispiele, von den Studien in N euseeland herkom m end, w erden angefiihrt,
um etliche Seiten d er indirekten Zuchtw ahl als eine M ethode fiir verbesserung
der V erm ehrungsrate zu veranschaulichen.

RESUME
Selection p our le taux de reproduction dans une race ovine est discutee suivant les deux them es: 1) L’echelle de m esure du taux de reproduction chez la
brebis, et 2) Selection indirecte intra-raciale po u r augm enter le taux de repro
duction. Specifiquem ent, des problem es a propos de 1’echelle de m etrage lineaire
sont exam inees p ar rap p o rt des valeurs de la repetabilite et heredabilite du taux
de reproduction.
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L’echelle de m esure fondee su r 0, 1 ou 2 agneaux p a r brebis pose un problem e
quand elle est utilisee com m e un caractere de selection directe, la raison etant
q u ’elle ne discerne pas plus entre les brebis qui donnent naissance de nom bre
mem e d ’agneaux. Cette, et des autres questions de culture, suggerent que la
selection indirecte, en quelques conditions, est peut etre une alternative utile
de selection directe. Des exemples obtenus d ’une exam en chez la race Romney
en la Nouvelle-Zelande sont presentes pour m on trer des details particuliers de
selection indirecte p o u r (’am elioration du taux de reproduction chez la brebis.
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