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ABSTRACT

Data on 964 and 1150 weaning weight and
litter size records respectively, collected over a
10-year period on Yankasa Sheep breeding
project at the National Animal Production
Research Institute (N.A.P.R.L s Zaria, were
used in this study. The analysis was for
estimation of genetic and phenotypic
parameters for litter size and weaning weight
in Yankasa sheep. Estimates of heritability
for litter size and weaning weight were
obtained from paternal half sib intraclass
correlation.  The genetic and phenotypic
relationship between the litter size and
weaning weight were estimated from the
covariance and variance components of the
two traits. Least squares means of 1.18+0.02
and 10.67+0.11 were obtained for litter size
and weaning weight, respectively. Heritability
(% estimates of 0.18+0.07 and 0.6320.01
were obtained, respectively, for litter size and
weaning weight.  Genetic and phenotypic
correlations of -0.83+0.052 and 0.23+0.094
respectively, were obtained, between weaning
weight and litter size.

Key words: Genetic, Phenotypic, correlations,
litter size, weaning weight heritability

INTRODUCTION

The genetic improvement of a trait is, to a
very large extent, dependent on its heritability
and genetic correlations with other traits of
economic  importance, which selection
pressure may be applied. Thus, for efficient
planning of breeding programmes and
prediction of response to selection there is a
need to obtain estimates of heritabilities on
traits of interest. Also, genetic and phenotypic
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correlations are essential in predicting indirect
responses to selection and for determining the
optimum weighting and expected response to
selection in a multiple trait selection
programme (Falconer, 1989; Inyagala, et al
1992).

Estimates of genetic and phenotypic
parameters in sheep for litter size and weaning
weight have been extensively reported.
Reported estimates vary, depending on breed
type and procedure of estimation, Balogun et
al. (1993) reported a least squares mean of
122%0.010 for litter size in Yankasa sheep,
while Adu er. al. (1985) reported a value of
1.17 for Balami sheep. From paternal halfsib
analysis, Osinowo et al. (1993) reported
heritability estimated of 0.11 and 0.66 for litter
size and weaning weight respectively. In
Galway ewes heritability estimates of 0.18 and
0.25 were reported for litter size and weaning
weight respectively (O’Ferral, 1976). from
daughter-dam  regression  analysis  an
heritability estimates of 0.06 was reported for
litter size (Eikje, 1975). From Bradford’s
(1972) review of several other works, he
concluded that heritability estimate for Ltter
size was quite low and probably not higher
than 0.15. But, Turner (1969) reported that
estimates of heritability for litter size was
ranged between 0.04 and 0,.40. The reports of
a 2-way selection for weaning weight in
Merino sheep showed that a. positive
correlation existed between the - selection
criterion and multiple birth (Patire, 1965). A
genetic correlation of 0.44+0.11 between adult
body weight and lambs born per ewe lambing
was reported by Purser (1965), while Atkins
(1986) reported a higher figure of 0.66+0.18
for the same trait.

The aim of this study, therefore, was to
estimate heritabilities for litter size and
weaning weight, and the genetic and
phenotypic correlations between these traits in
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Yankasa sheep. This is with a view to
evaluating if direct selection for one of the
traits will influence the other.

MATERIALS AND METHODS

The data used consisted of 964 and 1150
records of weaning weight and lambing,
respectively, in a flock of Yankasa sheep. The
data were collected over 10years from the
Yankasa sheep flock of National Animal
Production Research Institute (N.AP.R.L).
Ahmadu Bello Univeristy, Zaria.

The anmimals were reared under
semi-intensive system of management. Grazing
on improved pastures of Andropogon gayanus,
Panicum maximum, Hyparrhenia rufa, Digitaria
smutsii and Stlyosanthes spp and Bracharia
decumbens was the practice, this occured
between 09.00 and 18.00 hours daily. Prior to
grazing, the animals were supplemented with
concentrate ration consisting of about 15-17%
CP, at 300g/head/day. During the dry season
the animals were fed the above forage hays at
1-2% of body weight in addition to grazing and
supplementation. Water and mineral salt licks
were provided ad libitum. Animals werc
routinely  controlled  for  ecto- and
endo-parasites.

Litter size was defined as the number of
tambs born per parturition and weaning weight
was taken to be the 90-day age adjusted
weight. Adjustments for fixed effects on litter
size and weaning weight were achieved by
including them in the model. Estimates of h?
for litter size and weaning weight, and genetic
and phenotypic correlations between these
traits were obtained, using Harvey (1990). In
the mixed model least square and maximum
likelihood computer programme.

The statistical models used to relate
weaning weight and litter  size with
independent variables were as follows.

Yijk1m=U+ai+S;+Yk+P1+
Eijkimn and '

‘Wijklmno=U+ai+Sj+Yk+P1+
Xm + Ln + €Cijkmno '

where. Yikmn = single observation on

litter size

ET AL

Wijkimno = single observation on weaning
weight

U = overall mean for the trait of interest

aj = effect of the ith sire (i = 1,..... 92 for
weaning weight and i = L. 251 for litter
size) assumed random, N (O,var)

Sj = effect of the jth season of birth (j = 1,
2,3,4)

Yy = effect of the k'™ year of birth (x =
1,... 10)

P; = effect of the 1™ parity (1 = 1,.... 6)
th

Xm = effect of the m"™ sex (m = male,
female)

L, = effect of the nth litter size (1,2)

gijimn = random error associated with a

single litter size, assumed N(O, var)

Cijkimn = random error associated with a
single weaning weight, assumed N(O, var)

Heritabilities were estimated from paternal
half-sib intrasire corre}ation analysis using
estimated variance components between and
within sires as follows:

"h% = (4*varg)/(Vars + varw)

Where h? = heritability estimate

Varg = sire variance component

Varw = variance of records within sires

The genetic ‘and phenotypic correlations
were estimated from the variance and
covariance components- between the traits
under study, using the following formulae:

rg = (Covsey) ) VVars(x) Var s(y)

rp = (Cov wixy) + CoVs(xy))/  V(Var
w(x) +Vars(9) ) (Var wy) + Var s))
Where,

rg = Genetic correlation
rp = phenotypic correlation

Covs =
component
COV w = Error covarince component

estimated sire  covariance

X.-= litter size
Y = weaning weight

RESULTS AND DISCUSSION

The analysis of variance -and heritability
estimates for weaning weight and litter size are
shown on Tables 1 and 2, respectiveiy.

>
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GENETIC AND PHENOTYPIC PARAMETERS :
TABLE 1. ANALYSIS OF VARIANCE AND HERITABILITY ESTIMATE FOR
WEANING WEIGHT

Sources of variation DE SS MS  Var. Components
Between sires R 1698.16 18.46 1.26
Residual 871 5863.48 6.73 6.73
Heritability = (4(:'23)/(02 s + O'w)
= (4* 1.26)/(1.26 +6.73)
= 0.63

TABLE 2. ANALYSIS OF VARIANCE AND HERITABILITY ESTIMATE FOR LITTER

SIZE
Sources of variation DF SS MS Var. Components
Between sires 251 161.61 0.64 0.01
Residual 898 195.14 0.22 0.22
Heritability = (APHO%s + T

= (4 * 0.01)/(0.01 + 0.22)
= 018

Hertability estimates of 0.18+0.07 and
0.63+0.01 were obtained for litter size and
weaning weight, respectively.

This estimated h?® of 0.18 for litter size was
of same magnitude with that reported by
Shrestha and Heaneny(1990) and O’Ferral
(1976) for the same trait. Heritability of similar
magnitude was reported for both the flock of
Chun forest aduit ewes (Forrest and Bichard,
1974) and Australian Merinos (Atkins, 1990).
It is, however, lower than 0.21 obtained for
American Rambouillet and crossbred ewes of
mixed ages (Vakil et al, 1968), but within the
range of 0.10 and 0.23 (Baker and Stein, 1986).
The h? estimate of 0.63+0.01 for weight at
weaning was in close agreement with an
estimate of 0.66 (Osinowo et al. 1993), but was
higher than the estimates of 0.30 for 2-year old
Galway ewes (O’Ferral, 1976) and 0.18 for
Dorper sheep (Inyagala, 1992).

The high magnitude of heritability
estimated for weaning weight and the
possibility of measuring it in both sexes before
sexual maturity makes individual (mass)
selection to be the method of choice for
selecting for this trait. The higher the
heritability the greater the potential for mass
selection (Willis, 1991). The expected genetic
gain for weaning weight will be high, because,
it is expected that maximum gian will resuit

when the heritability and selection differential
are high and generation interval is low. For
litter size, with a low magnitude of heritability,
a low genetic of the phenotypic variance.

Estimates of YG and Yp between litter size
and weaning weight are -0.083x0.052 and
0.23+0.094, respectively.  Litter size and
weaning weight were negatively and lowly
genetically correlated (Y = -0.083+0.052)
and was not statistically significant (P >0.001).
This YG suggest that the two traits might be
genetically independent. . The phenotypic
correlation (rp = 023%0.094) was positive
and significant (P>0.001), which probably
indicates that the weaning weight decreases
with increase in litter size.

The estimated YG between weaning weight
and litter size in this study is in agreement with
the YG of -0.11 for Norwegian sheep (Baker
and Stein, 1986). Also reported were rG of
-0.02 and Yp of 0.13 (Young et al, 1985).
Similarly, Dzakuma et al. (1978) reported
estimates of YG and Yp of -0.06 and 0.21,
respectively, which agree with the estimated
correlations in this study. The observed
negative and low genetic correlation suggcsts
that most of the genes mflucﬁcmg litter size
and weanning weight are different (Swigger,
1961). While the positive and significant
phenotypic correlation between the fraits
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shows that an increase in litter size will be
phenotypically associated with a reduction in
weight at weaning

It can be concluded that improvement in
litter size or weaning weight cannot be
pursued through indirect selection for either of
the traits, in view of the results of this and
other studies which indicate independence of
the genes governing the two characters. Also,
due to the high magnitude of heritability
estimate for weaning weight mass selection
method should be practised, while, for litter
size with a very low magnitude of heritability
half-sibling selection will be the most
appropriate method of selection
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