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ABSTRACT

> The aim-ofthe present study was undertaken to estimate (co) variance

i components for birth w eights- (BW) of Barkilamb's. The models fitted included direct

genetic, maternal genetic and direct-maternal genetic co-variance and maternal
permanent environmental effects using ader—six forms of animal models
(MTMEDEREML). Data and pedigree information of the studied Barkisheep —used-in
th+s-study—w ere coIIected from 4.-999:9—1994 to 2001. MaHancecomponenisforbith
A direct hentablllty estlmate
sof 0.12 and maternal heritability estimate of 0.21 w ere obtained for BWhbi
Maternal permanent environmental effect was found to be 0.092 with little s-had—a
swaall contribution oin BWpre-w-eaning-traits—andled-to-estimate-o0f0-092 for BW. The
estimate of the direct- maternal correlaton was high and positve. RFhe—esults
indicated show-ed-that the inclusion of maternal effects in genetic evaluation of early
growth traits in Barki lambs were significant and need to be considered in any
selection program to improve Barki sheepundertakeninthis-breed.

Keywords: birth weight , genetic parameters, barki lambs.

}> INTRODUCTION

> Barki sheep are-dominated in-the north western desert of Egyptsince

it is known to be well —Thisbreed-adapted to the desertharsh desert
conditions and scarce vegetation (El-Wwakil et al., 2008). Birth weight is of
potential economic importance through its effect on the livability and pre-
weaning growth ofthe lamb and hence the gquantity of meat produced from
the adult animal. An intermediate optimum has been shown for birth weight
with excessively large lambs are liable to dystocia while extremely small

lambs are often at rlsk of death from various dlseases (Al- Shorepv

e Many factors were reported to affect the birth weight and—pre-

weaning—growth-of lambs. Among tFhese factors, include—direct genetic
effects, maternalgenetic effects; and environmentalfactors; which affectboth
the lamb and its dam.ThusHence, to achieve the optimum genetic progress
in a selection program both directand maternalcomponents should be taken
into account(Meyer 1992 and Maerla etal 1993)




cadnis A (Arial (o 1asl) sl §io
q (Arial : &y eqdus,ell aelll b« Jilbo

Jlo (i |

#El-Wakil, Salwa |. and S.M.A.S22-G3ad

cadnis Q (Arial (wsuo Ladl) sl oaio
q (Arial: &y eqéus,ell aelll s« Ll
Jilo .o

In mammalian species, matemaJ—e-ﬁests—mﬂuence—gth—trais-
' padicularly pre-weaning—Mmaternal effects implyinvolve an impact of the
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mother on her offspring other than that through the genes she transmits to
them in addition to and-are-from-the mother's ability to produce sufficient milk
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to supportthe growth of herlambs as well as her general maternal behavior
(Bradford, 1972).Consequently, Therefore,the dam contributes to the
phenotypic value of her offspring, notonly by a sample half ofhergenes but
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also through her genes responsible for maternal traits. Fortunately, modern
statistical methods for variance componentestimation allow partitioning ofthe

genetlc varlance into dlrect and maternal variances —Emb%

m@dels-u-sed—for genetlc evaluatlon (Mrode 1996)Therefore the Dresents s
Theaimof this studyemployedtudy employed these statistical

methods wasto estimate genetic parameters for directand maternal genetic

and environmental effects of birth weight in order to help in planning for a

breedlnq program to_improve ef-Barkl heeg lamb-s—ﬁm-ng-amma—m-edei-s
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Data of thls studv andits corres Dondlnq Dedlqree were obtalned from

the records of the Barki sheep flock from 19994 to 2001 available at the
DesertResearch Centerof Eqypt. During such period8,animals raised atthe
Barki sheep flock in Maryout Research Station, 35 km west of Alexandria.
Ewes were often first mated at approximately 16 months of age. Mating
aroups of20-25 ewes with one ram were assigned during the mating season.
At birth, lambs were ear-tagged, and kept with their mother's to suckle and
weighed within 24 hours after birth. Detailed feeding and flock management
was described elsewhere (EI-Wakil etal..2009).Birth weightrecords of 1176
lambs, progenies of 83 siresand690 ewes, were used for the statistical
analysis to estimate the studied genetic parameters. The characteristics of
the data structure for birth weightare shown in table (1).

Dl acl (8,020 8 05uisS: §anio
3,90

--»Table 1. Characteristics of the data structure for birth weight.

Number of lambs 1176
Number of sires 83
Number of dams 690
Average of progeny for each sire 14.7
Average of progeny for each dam 1.7
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MMean forBW(kg) 3.56-+0-02

Standard deviation (SD)fe+BW 0.70

Coefficient of variation (CV %)fer 19.86

BW
0 1 a8 a8lio « 8,508 35St banin [T e —cpeuped—in-20.25_beadto-matingwis Foloning_thok_ih_embe ocpeh—andkept itk mcthers 1ok
0 ol acls (s 0 iae i o et i P oy st S e e - R -

Statistical analysis

Eirstly. Tto identify the fixed effects included in the model, the GLM
procedure of SAS (20023) pregram was performed on sex, year of birth and
age of dam. These effects were found to be significant for BW and were
included in the model.

Six different animal models were fitted, differentiated by including or
excluding maternal effects, with and without covariance between maternal
and direct genetic effects. The following six different animal models were
employed to estimate genetic parameters:

0 18 80Luuns « 6 50 8 X4kt St Basiio ] --------------- |~-»Where,y is a vector of birth weight observation, b, a, m, c and e are vectors
a0 LlhwVlacks @ha0 iaey cadass of fixed effects, direct additive genetic effects, maternal additive genetic
effects, maternal permanent environmental effects and the residual effects,
respectively. X,Z3, Z, and Zz are corresponding desigh matrices associating
the fixed effects, direct additive genetic effects, maternal additive genetic
effects and maternal permanent environmental effects to vector of y, 0ay, is
the additive direct and maternal genetic, A is the additive numerator of the
‘ relationship matrix.
The genetic correlation between direct and maternal genetic effects, direct
heritability (hzd) and maternal heritability (hzm) were calculated from (co)
variance components.
The computations were performed by MTDFREML software (Boldman et al.,
1995), which is based on the general concept of the restricted maximum
e )+ (Arial (o Lol task g i l likelihood algorithm. The value of}O'gwas used as the convergence criterion
[ angs ) ¢ ‘Aria|'itm,ﬁc9a*,,,guaw|h>] in‘ailanalysis.
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RESULTS AND DISCUSSION

>

Mean;standard, standard deviation and coefficients of variation of
Barki lambs for birth weight (BW) traitare presented in Table 1. The mean
value in the presentstudy was 3.56 kg. The obtained results were similar to
those reported elsewhere for Barki sheep in the same flock (Bedier et al.,
1995; El-Wakil etal., 2009).0n Mehraban lambs, Gamasaee etal. (2010) ;

with-Mehrabanlambs-recorded a mean value of 3.38 kg lower than that
obtainedi in this studyfor BW, whlleah%hepmean—vah%byles#and-léeme

respectwely-Mokhtan et aI (2012)wr£h—Arman—sheeprecorded amean value of

4.5 kg for BW.in Arman lambs. leferent estlmates reported for average BW 5

eﬂqer-breeds—probablydue to breed dlﬁerences as WeII as the feedlnq and
management more-extensive—conditions under which the flock herd-was
maintained.

Estimates of (co)variance components and genetic
parameters for BWin single-traitanalysis fiting six models are presented in
Table 2. Model 1, whichignored maternal effects, resulted in large estimates
for direct additive variance (crza) and direct heritability (h2d) compared with
other models. In_Model 2 to Model 6, the addition of the maternal
environmental effectand maternal genetic effectincreased the log likelihood
values significantly and reduced the estimates ofboth ozaand hzd compared
with Mmodel 1. Meyer (1992) showed that models not accounting for
maternal genetic effects could result in substantially higher estimates of
additive direct genetic variance and, therefore, higher estimates of h’.f
maternal effects are present, the estimate of additive genetic variance will
include at least part of the maternal variance. Therefore, estimates of direct
heritability will decrease when maternal effects are included. Model 3, which
included an additive maternal effect, yielded smaller estimates ofozaand h2d
than did Mmodel 1. The additive maternal genetic effect was determined to
be more importantthan the permanent maternal environmental influence of
the dam for this trait in ofBarki sheep.

Estimates of maternal heritability ;for BW traitwere as—usually as
large as—ortargerthan those estimates of direct heritability (Table 2). This
suggests thatmaternal effects need to be considered in selection for growth
in Barki sheep. Maternal genetic-effects expressed during gestation and
lactation has been expected to have a diminishing influence on weight as
lambs became older. Estimates of maternal heritability obtained for BW in
Barki sheep seemed to be higher than those values reported by some
authors (tGamasaee etal., 2010; Loffietal.,, 2010; Hasanetal-Mohammedi
etal, 2010)andless than those reported by otherauthors (Tosh and Kemp,
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| 1994;Bahreiniet al., 2007;Mehmetand Sserdar,2009) for several breeds of
sheep.
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weight (BW).
Model]l 6% [ 6% | 0% | om | 0% | 0% hZ% h%n c?|2loglL
1 0.146 - - - [0.296(0.443|0.33+0.085 - - 1226.392
2 0.052 - 10.092 - 10.290)0.434]|0.12+0.061 - 0.21]205.687
3 0.051(0.092 - - 10.292]0.434]|0.12+0-061(0.21+0.045| - ]205.792
i 4 0.046(0.047 - 10.046]0.29410.434)10.11+0.058|0.11+0.129| - [205.040
5 0.051(0.092| 0.0 - [0.292{0.434]0.124+0.060[0.21+0.225(0.13|205.792
6 0.046[0.047] 0.0 [0.047]0.293]0.434|0.11+0.059[0.11+0.303[0.16[205.040

»0°=Direct additive variance., 0%, =maternal additive variance.,0°%= permanent

)
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S0 awVlacki ahsi0 iasy canss

environmental variance., o.n = directmaternal covariancear, 6% = residual variance., 0%
=total phenotypic variance., h% = direct heritability, h%, = maternal heritability,c? = ratio of
permanentenvironmental variance to total variance.
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------------------- > Estimate of the fraction of variance due to maternal permanent
environmental effect (cz) was ranged from 0.16 to 0.21 for BW trait (Table 2).

)

trait This result showed that permanent environmental effects of the dam
lowestinfluence on birth weightand lambs are more dependenton theirown
genetic potential for growth, and lambs are more dependent on their own
genetic potential for growth. The negligible estimate of clalso suggests that
maternal effects were primarily due to maternaladditive genetic effects. Tosh
and Kemp (1994) estimated cfor BW in Hampshire, Polled Dorset and
Romanov lambs as 0.37, 0.27 and 0.32, respectively. Mousa et al.
(1999)+repored, reported ¢’ estimate of 0.09 for a composite terminal sire
breed. The permanent environmental effect of the dam on birth weight is
mainlydetermined byuterine capacity, feeding level at late gestation,and the
maternal behavior ofdam (Snyman etal., 1995).

The covariance between the directand maternal genetic effect (Oam)
estimate was positive and of 0.046 for BW Table 2-rait. The covariance
between the directand maternal genetic effect (0an) estimated by Tosh and
Kemp (1994), for Hampshire, Polled Dorset, and Romanov lambs were
negative and ranged from -0.13 to -0.56, while, Maria et al. (1993) reported
higher negative estimates which they attributed to the small numberand the
structure of the data. However, Mehmet and Serdar (2008) found that with
Merino lambs the covariance between direct and maternal genetic effects
was ranged from -0.061to -0.028.

0 8 a8Luin (85180830 aS: Bassin
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................... s»Conclusion
Both directand maternal effects should be considered to enhance the

accuracyof genetic parameters obtained and hence the precision of genetic
evaluation. Results obtained might help in planning appropriate breeding
programs to improve growth performance ofthe Barki sheep.
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