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Background and Objectives: The majority of selection and breeding
programs for sheep focus on improving weight and growth traits.
Body weight uniformity is a crucial economic characteristic within
the industry of sheep breeding. Birth weight is an important trait that
has an optimal limit, and extremely high or extremely low birth
weight can cause difficulties during birth, including dystocia and
stillbirths, as well as hindered lamb growth. The existence of genetic
variability for the residual variance is a necessary condition for
improving this trait through breeding. Recent studies have
demonstrated that the residual variance is governed by additive
genetic influences. The enhancement of uniformity in body weight
traits can be achieved as an economic advantage by employing
selection strategies that take into account the genetic variability of
the residual variance. The present study was undertaken to ascertain
variance components and genetic parameters pertaining to the
residual variance of birth weight and weaning weight traits in
Sangsari sheep. Also, the genetic correlation between these traits
and their residual variance was calculated.

Materials and Methods: To carry out this study, the phenotypic
data of 5986 lambs between 1986 and 2016 from the Sangsari sheep
breeding station were utilized. The traits examined comprised birth
weight, weaning weight, and the residual variance associated with
them. To incorporate fixed factors into the model and assess their
impact on the examined traits, a least-squares analysis was
conducted utilizing the GLM procedure of SAS software. The
estimation of variance components and genetic parameters was
conducted using the average information restricted maximum
likelihood (AI-REML) algorithm implemented in the DMU
software, employing the DHGLM method. Firstly, an animal model
was applied to estimate the residual variance of birth weight and
weaning weight traits. Following that, a bivariate model was
employed to examine the influence of additive genetic effects on the
residual variance.

Results: The additive genetic standard deviations for the residual
variance of birth weight and weaning weight were determined to be
7.74 and 17.90, respectively. Consequently, a decrease of one
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standard deviation in the breeding value of residual variance
resulted in a reduction of 7.74 and 17.90% in the uniformity of the
respective traits. The heritability estimates for the mean and residual
variance of birth weight and weaning weight were found to be 0.26
+ 0.09, 0.059 £ 0.003, 0.23 £ 0.06, and 0.037 + 0.001, respectively.
The genetic coefficient of variation was determined to be 0.58 for
birth weight and 0.48 for weaning weight. The genetic correlation
ranged from -0.16 for birth weight and residual variance to 0.11 for
weaning weight and residual variance.

Conclusion: The results of the current study offer crucial information
regarding the presence of additive genetic variation for the residual
variance of birth weight and weaning weight within Sangsari sheep
herds, which can be utilized to enhance uniformity by selecting for
reduced residual variance. The selection for increasing birth weight
resulted in a reduction of the breeding value of residual variance and
an enhancement of herd uniformity, owing to the favorable genetic
correlation observed between birth weight and its residual variance.
The genetic correlation for weaning weight was found to be
unfavorable, indicating that selecting for higher weaning weights led
to increased heterogeneity within the herd.

Cite this article: Ehsaninia, J. (2023). Genetic parameters for the residual variance of some
body weight traits in Sangsari lambs. Journal of Ruminant Research, 11(4), 93-108.

© The AUthOI’(S). DOl: 10.22069/ejrr.2023.21398.1898
FT Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Af



réo-eY1) =l LS o i
. \_-/6« a2 Lo
Yréo-£Yor : Kig uit LS (Cr S gt L

S o S0 33 38 (3 (99 DlAo (B 3 ol BU by 319 (S § S yiol 4U

b sl ddan

ehsaninia@hormozgan.ac.ir :asbll, Ol se s oKl colue Jlo 5500 e (353158 05 8 Sk !

AJ\:S.T AJlie Sledb

Wi S Jiys g x5 3Bl oo Sl I S O 035 S Al S e R mede JolS Al

Sdd ialS g slies e o gl i Ll Sl Eely col (S |5 sl o gllasls
Ca e R . oo . . . . VEY/Y0 sl s = U
6'}%4;{:34)&7‘-’ >)>.-jJ\}Cw\d.ij.]a)\le)%é\ﬁf)yjaﬁjyucﬂw) =&Y
, o o o VEYBAY il s sl
O3 J xS Caed sbile B il sl a8 Wlesls OLLS ol Oladllas sl sbibe 3L sl 5l
. ) . COVERYENA G m
SIS SR Gl O e el L bl (S5 653 5l el Gl (S

sxliany pol G e e Ll Gkl ol e S Ol pea O 035 Dlie

O3 5 405 055 Slho elile 3L iljly sl S35 sl il 5 bl sl 2550

16IS slasl

5Dl ol e S5 (Ses Gmad i el (6 S 215 kS 3 (6 S e ° Ji);j
L daloes LT slile BL bl 6 S e S

) sile3l il

sladle b oS o, by 08AF 358 slas, S, 5l G ol bl sl e g, 9 30se Sy
Ao eslaal (s g o.x_;@j@z S L S 315l i) 3 Y40 L YFO s

Sabeany 55 WOT oile S bty 5 (658 et 035 5 U 035 Jold s i3s3 Sl
S8l IUT Jae 53 0T 038 pskie 5 ) 2590 Slis S50 ol Jelge 31 olalid
5 =bls Gl 55l i pLil SAS Slssle S GLM s Sl eslieal L Slay e
53 ol g ey ST oMbl 5 Sobs 5K 3l eslinl L LS55 sla ol
izl ad plasil (glalo ja 53 aBlprans Joxt gladde 255 5554 L s DMU Ji5ile 5
3530t S ot 053 5 M5 055 Dlimo sl Bl ilsls Bl 3515 Olsm Jie S
L adlans s go Sl 0tle 3L by 6oy » ol 3l (Ss ObH 50 e 5 552

S s 035 5 M5 035 0 ile BL bty (gl il (S s slaedl il tlaaidly
S Olgee 4 0bibe 3L bl ol 35,0 (EalS aSg)sbay s VWAL S VIV (s
S0 Ol 5K Ol 53 Eal58l o3 WA s VIVY el g Sa sl ol

O35 5 A8 05s el 3L uilly 5 (pSiles Jise 6l s pducilyy slas sl al

0



VO SRV O R RPRVAL iR VIF SPRVLY-CIE R YIRS PR VAt SKVAL fuéjg 5
VOF S $S et 035 5 W 055 ekile Bl bl sl KBS p S S Ay
AR P PO PR PRI U IS PP IEVA S IS5 B CRUOU NN - ST VRV 7

3,5 e e kile Bl bty 5 (6,8 ed 05 Sl

Sl P S s o 53 e SO Sl ey il s S e
S doas o Sl (6 S Lidn S sladlS 3 (55 05 055 5 WS 055 el Sl bl
L s oslinad 2eS sibe 3l eilisls sl ool G b 51 58S 30 8l 155 oo
il sl sl oile Bl sty 5 A 055 o sllas (S5 Steses 4 x5
A a8 S s 5 o ile SL lls sl i) SialS el Wi 05 g
S e 035 250 8l PBE 505 sllasl p 585l (S5 (Stan (65 08 035 Gl p

Sl il 5l I, aS s SIS e

3 i (6 S Glme 55 0 O35 Sl e iledl ol Sd gla szl L(VFY) T e IR Co Y
AY=V A OO OBuis) s

DOI: 10.22069/ejrr.2023.21398.1898
g ® S e s s e i

a5



U ] o [ cSliio (S g D3ilodly el g (S5 (51 el b

Olen 5 Sell-Kubiak) ol s 158 alisee
AYeYY ol a5 Garcia-Ballesteros ¢Y+\0
i S slasls s ban U5y s ! Sl
OLea 5 lung ¢ YoV Oa 5 Neves) |
0L 5 Sae- Lim) (¢35 5 Oladw S 5 (YoIV
J S comd edoile BL by 45 58 aub(Y VA
s oldlas 3 W5 SIS esdle Lol (SIS
Slaas S 55 4 Spladl IS0 liyles]
Gl & Ceslodonls 0Lz 55 gl 5 ols calises
Mulder) s,ls 5525 S5 55 ebladl bl
S (YA OLLSea 5 lung YV Y O
Sl S Ol e e le Bl s S5 55
So Olgmeas by Ol g 5 Sl 0SS
JLis 6l 5 0 e ol 3 b 5l oslasl o e
Sl edsbe Sy il als S s Sl
Gl el e 5 2358 58 55 O 055 ke
Colodd oSG 3 g ) ommiln K85
OLa s Marjanovic «Y«\Y (O, 5 Neves)
cla bl 51TV 8 OLKas 5 Sae- Lim Y4\
ot olile L il ly g pdnndly s (S5
o St 5 0kile 3L iy (S5 i
Gl oale L blsly 5 il Sy ool
oddesli il odile b bl (S35 655 o
s SO (VYT (0L 5 Raffo) el
(Sl s SlAie (835,05 e Ol S (535
55 (Sier 5 S5 655

9" JON /2 VY ;,_,“JJS«_: G.ML&‘-;;L. u.wLa)\_} E) JJ)S

039 =

oslls 48 Ui esls Ol 5 el s 0 0T
MSUL—‘g\j°Q_}'ﬂJ—], Q)‘_}S -U_}J d)j QJ\JLQ.:;L'

S 03, VU 5 S bl G bl ol
VA QLK 5 Sae- Lim) syl 555

1 - Genetic Coefficient of Variation (GCV)
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birth weight and weaning weight traits
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Table 5- Genetic correlation between the mean values of birth and weaning weight traits and their residual variance
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