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Abstract    The objective of the current study was to estimate the genetic parameters for body 

weight traits at different ages in Iran-Black sheep. Data collected during a 24-year period (1984-

2008) on body weight were used to model the growth trajectory and estimate genetic parameters. 

Studied traits were birth weight (BW), weaning weight at 3 months of age (WW), 6 months weight 

(6MW), 9 months weight (9MW) and yearling weight (YW). Genetic parameters were estimated us-

ing the restricted maximum likelihood (REML) procedure under univariate and multivariate animal 

models. Random effects were explored by fitting additive direct genetic effects, maternal additive 

genetic effects, maternal permanent environmental effects, the covariance between direct and mater-

nal genetic effects and common litter effects in twelve different models for analysis of each trait. Di-

rect heritabilities estimated for BW, WW, 6MW, 9MW and YW were 0.02, 0.14, 0.16, 0.25 and 0.34, 

respectively. Maternal additive genetic variance had significant effects on the expression of body 

weights from birth to six months of age; resulting in values of 0.24, 0.02 and 0.09 for maternal herit-

ability of BW, WW and 6MW, respectively. Maternal permanent environmental effects were only 

significant for BW, WW and 9MW leading to estimates of 0.09, 0.13 and 0.08 for maternal perma-

nent environmental variance as a proportion of phenotypic variance (c
2
) for these traits, respectively. 

The magnitude of the ratio of common litter variance to phenotypic variance (l
2
) was 0.24 and 0.13 

for BW and 6MW, respectively. The present study showed the importance of inclusion of maternal 

effects in designing appropriate breeding programs for genetic improvement in Iran-Black lambs for 

body weight. 
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Introduction 

Iran-Black sheep is a composite breed, synthesized 

from the cross between Baluchi and Chios sheep in 

Iran. This breed is well adapted to the dry and harsh 

conditions. Development of a new breed of sheep is a 

suitable tool for faster genetic improvement and in-

creasing the efficiency of a production system. Body 

weight of lambs at different ages has deterministic ef-

fects on the profitability of sheep breeding enterprises. 

Selection of the best animals, based on breeding values 

for body weight traits at different ages, might increase 

meat production. However, this requires accurate esti-

mates of genetic parameters for economic traits. Thus, 

estimation of (co)variance components is the perquisite 

for designing breeding programs and genetic improve-

ment systems. Heritability of a trait is not a constant 

parameter and is different between breeds and for each 

breed during different generations. Several genetic pa-

rameters have been estimated for body weight traits in 

native Iranian sheep breeds (Yazdi et al., 1997; Miraei-

Ashtiani et al., 2007; Rashidi et al., 2008; Mokhtari et al., 

 2008; Mohammadi et al., 2010; Jafaroghli et al., 2010; 

Mohammadi et al., 2011), but, there is no published report 

on the estimation of genetic parameters for body weight 

traits in this composite sheep breed in Iran. Therefore, the 

main objective of the present study was to estimate 

(co)variance components and corresponding genetic pa-

rameters for live weights of Iran-Black sheep at various 

ages. 

Materials and methods 

Flock history, management and data collection  

The breeding project commenced in the Sheep Breed-

ing Station of Abbasabad, located in Khorasan Razavi 

province, north-east of Iran, aimed at improving the litter 

size, weaning weight, wool quality, and tolerance to harsh 

and unfavorable environmental conditions in Baluchi 

sheep. The project was started in 1975, and performance 

recording in 1984. The genetic composition of Iran-Black 

sheep was 50% Baluchi and 50% Chios gene pool. During  
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the breeding season, late August to late October; maid-

en ewes at approximately 18-month of age were ex-

posed to fertile rams. The ewes in heat were detected 

by teaser rams. Annually, 10-12 rams were randomly 

allocated to mate with about 20-25 ewes per ram, with 

sire identification recorded. Ewes were kept in the 

flock for a maximum of 7 parities (until 8 years of age) 

and rams for a 2 or 3 mating seasons. Annually, 20% 

and 40%, of ewes and rams were replaced, respective-

ly. Lambing occurred in late January to late March. 

Newborn lambs were ear-tagged and weighed. The 

ewes and their lambs were kept in separate pens for a 

few days depending on litter size and rearing ability of 

the ewe. Lambs were fed on natural pastures, mainly 

Festuca and Poa, and reared together until weaning; 

approximately at three months of age. The lambs were 

weaned on the same day, but not necessarily at the 

same age. During spring and summer, the sheep had 

access to the available pasture and in autumn they 

grazed on wheat and barley stubble. The lambs were 

kept indoors and stall- fed during winter. Supplemen-

tary feeding was offered during winter and late preg-

nancy, consisting of a ration composed of wheat and 

barley straw, alfalfa hay, dry sugar beet pulp and con-

centrate. 

Data used in the present study were collected during 

a 24-year period from 1984 to 2008. The studied traits 

were body weights of the lambs at birth (BW), 3 

months of age as weaning weight (WW), 6 months of 

age (6MW), 9 months of age (9MW) and yearling age 

(YW). The structure and descriptive statistics are pre-

sented in Table 1. 

Statistical analysis 

Preliminary analyses were performed, using the 

general linear model (GLM) procedure of SAS (SAS 

Institute, 1989), to determine the significance of the 

fixed effects to be included in the operational model for 

each trait. The significant fixed effects in the analytical 

model were lamb gender (male or female), year of birth 

in 24 classes (1984–2008), dam age at lambing in 7 

classes (2 to 8 years old), birth type in 4 classes (single, 

twin, triplet and quadruplet) and lamb age at 3, 6, 9 and 

12 months (in days) as a linear covariate for WW, 

6MW, 9MW and YW, respectively. The interactions 

between fixed effects were not significant and therefore 

excluded from the models.  

(Co)variance components and the corresponding 

genetic parameters were obtained by the restricted max-

imum likelihood (REML) procedure, using a derivative 

 free approach under twelve univariate animal models 

using WOMBAT software (Meyer, 2010). The tested 

models in matrix notation were: 

Model 1  y = Xb+Zaa+e 

Model 2  y = Xb+Zaa+Zcc+e 

Model 3 Cov (a,m) = 0 y = Xb+Zaa+Zmm+e 

Model 4 Cov (a,m) = Aσam y = Xb+Zaa+Zmm+e 

Model 5 Cov (a,m) = 0 y = Xb+Zaa+Zmm+Zcc+e 

Model 6 Cov (a,m) = Aσam y = Xb+Zaa+Zmm+Zcc+e 

Model 7  y = Xb+Zaa+Zll+e 

Model 8  y = Xb+Zaa+Zcc+Zll+e 

Model 9 Cov (a,m) = 0 y = Xb+Zaa+Zmm+Zll+e 

Model 10 Cov (a,m) = Aσam y = Xb+Zaa+Zmm+Zll+e 

Model 11 Cov (a,m) = 0 y = Xb+Zaa+Zmm+Zcc+Zll+e 

Model 12 Cov (a,m) = Aσam y = Xb+Zaa+Zmm+Zcc+Zll+e 

where y is a vector of observations on the trait; b, a, m, c, 

l and e are vectors of fixed, direct genetic, maternal genet-

ic, maternal permanent environmental, common litter and 

the residual effects, respectively; X, Za, Zm, Zc and Zl are 

design matrices relating observations to the fixed, direct 

additive genetic, maternal additive genetic, maternal per-

manent environmental and common litter effects, respec-

tively.  

It was assumed that direct additive genetic, maternal 

additive genetic, maternal permanent environmental, 

common litter and residual effects to be normally distrib-

uted with mean of zero and variance of Aσ
2
a, Aσ

2
m, Idσ

2
c, 

Ilσ
2

l and Inσ
2

e, respectively; where, σ
2

a, σ
2

m, σ
2
c, σ

2
l and σ

2
e 

are direct additive genetic, maternal additive genetic, ma-

ternal permanent environmental (half sibs across years), 

common litter (full sibs within year) and the residual vari-

ance components, respectively. “A” is the additive nu-

merator relationship matrix, Id, Il and In are identity matri-

ces that have order equal to the number of the dams, lit-

ters and number of the records, respectively, and σam re-

fers to the covariance between direct genetic and maternal 

additive genetic effects. 

The Akaike information criterion (AIC) was used to 

determine the most appropriate model for estimating the 

(co)variance components for each trait (Akaike, 1974): 

AICi = -2 log Li + 2 pi (1) 

where, log Li is the maximized log likelihood of the mod-

el at convergence and pi is the number of parameters ob-

tained from each model; model with the lowest AIC was 

chosen as the most appropriate model. Total heritability 

was estimated according to Willham (1972): 

h
2
t = σ

2
a + 0.5σ

2
m+ 1.5σ

2
a,m/σ

2
P (2) 
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Table 1. Summary of descriptive statistics for the studied traits 

Traits
 a
 

No.  of records 

(lambs) 

Mean 

(kg) 

S.D.
 b
 

(kg) 

No. of 

dams 

No. of 

sires 

Average no. of records per No. of dams 

with records 

No. of sires 

with records dam sire 

BW 4962 3.65 0.83 1194 100 4.15 49.62 1042 85 

WW 3962 20.83 5.16 1071 95 3.70 41.70 912 79 

6MW 3389 30.23 6.12 1015 94 3.34 36.05 856 80 

9MW 2942 33.33 5.76 969 93 3.03 31.63 820 80 

YW 2714 39.30 6.97 948 93 2.86 29.18 799 80 
 

Maternal repeatability across year for ewe perfor-

mance (tm) was calculated as follows: 

tm = 1/4σ
2
a + σ

2
m+ c

2 
+ (m ra,mh) (3) 

Genetic and phenotypic correlations were estimated 

using multivariate analysis, applying the most appro-

priate models based on the univariate analyses. The 

fixed effects included in the multivariate animal model 

were those significant in univariate analyses. When the 

value of -2 log likelihood variance in the AIREML 

function was below 10
−8

; it was assumed that conver-

gence had been achieved. 

Results and discussion 

Fixed effects  

Approximately 20.2 % of the lambs deceased from 

birth to weaning age. Frequencies of single, twin, tri-

plet and quadruplet birth were 31.0%, 58.0%, 8.8% and 

2.2%, respectively.  The least squares means      (± SE) 

of BW, WW, 6MW, 9MW and YW were 3.33 ± 0.03, 

19.72 ± 0.23, 29.12 ± 0.30, 31.95 ± 0.29 and 37.75 ± 0.31, 

 
respectively. All body weight traits were significantly in-

fluenced by lamb gender, type of birth, age of dam and 

year of birth (P < 0.01). Lamb age, as a covariate, signifi-

cantly impacted on WW, 6MW, 9MW and YW. 

Model comparison 

Model comparison for determination of the most ap-

propriate model for each trait was done using AIC test 

(Table 2). The most appropriate model for BW was the 

model containing the direct additive genetic, maternal 

additive genetic, maternal permanent environmental and 

common litter effects, ignoring the covariance between 

direct additive and maternal additive genetic effects 

(Model 11). The most appropriate model for WW was 

similar to that of BW, ignoring common litter effects 

(Model 5). The most suitable model for 6MW was the 

model containing the direct additive genetic, maternal 

additive genetic and common litter effects without taking 

into account the covariance between direct additive and 

maternal additive genetic effects (Model 9). Model 2, 

with the direct additive  genetic  and  maternal  permanent  

Table 2. AIC values a for studied traits under different models with the best model in 

bold face 

Traits
b
 

Models 
YW 9MW 6MW WW BW 

0.00 21.55 42.76 3774.93 579.38 Model 1 

1.87 0.00 17.07 703.20 209.88 Model 2 

6.48 12.34 23.63 727.32 187.06 Model 3 

4.54 6.64 15.90 715.95 189.01 Model 4 

3.87 1.998 18.00 0.00 171.73 Model 5 

1.71 1.69 13.29 5.29 173.22 Model 6 

8.95 22.33 20.32 766.39 230.20 Model 7 

7.77 6.68 7.02 707.75 37.24 Model 8 

10.96 17.27 0.00 1012.66 6.52 Model 9 

3.55 9.83 9.00 1004.22 5.77 Model 10 

9.77 8.68 7.45 987.06 0.00 Model 11 

7.48 8.41 2.45 985.24 0.55 Model 12 
a As deviations from the model with the lowest AIC value. 
b For trait abbreviations see footnote to Table 1. 
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Table 3. Genetic parameter estimate 
a
 for studied traits fitting the most appropriate model 

Trait
 b
 Model h

2
a ± S.E. h

2
m ± S.E. c

2 
± S.E. l

2 
± S.E. h

2
t tm

 
σ

2
P 

BW 11 0.02 ± 0.01 0.24 ± 0.04 0.09 ± 0.03 0.24 ± 0.02 0.14 0.34 0.49 

WW 7 0.14 ± 0.04 0.02 ± 0.02 0.13 ± 0.02 - 0.15 0.19 1659 

6MW 9 0.16 ± 0.05 0.09 ± 0.02 - 0.13 ± 0.02 0.20 0.13 25.72 

9MW 2 0.25 ± 0.05 - 0.08 ± 0.02 - 0.25 0.13 21.99 

YW 1 0.34 ± 0.04 - - - 0.34 0.09 28.38 
a h2

a: direct heritability; h2
m: maternal heritability; c2: ratio of maternal permanent environmental effects to phenotypic 

variance; l2: ratio of common litter effects to phenotypic variance; S.E.: standard error;  h2t: total heritability = (h2
a +0.5 

h2
m  +1.5σa,m ) / σ2

P ;  tm = ( 1/4 h2
a + h2

m + c2+m ram h), σ2
P: phenotypic variance 

b For trait abbreviations see footnote to Table 1 

environmental effects as significant random effects, 

was the most suitable model for 9MW. Maternal effects 

had no effect on YW, resulting in selection of the sim-

plest model, which included direct additive genetic ef-

fects as the sole random effects for YW. 

Estimates of genetic parameters under univariate 

analysis 

Genetic parameter estimates, based on the best 

model under univariate analyses, are presented in Table 

3. Direct heritability values were low (BW) to moder-

ate (YW), with estimates increasing with age. Birth 

weight had a moderate maternal heritability but the 

value of maternal heritability for WW and 6MW was 

low. The maternal environmental components were low 

for BW, WW, 6MW and 9MW. Litter effects were 

moderate for BW and low for 6MW.  

Direct heritability estimates increased by age, im-

plying greater expression of animals own genetic po-

tential with the advancement of age (Yazdi et al., 

1997). Estimation of direct heritability depends on 

model of analysis and ignoring maternal effects, proba-

bly resulting in an overestimation of variance compo-

nents and corresponding genetic parameters (Duguma 

et al., 2002). 

Birth weight is a trait of potential economic im-

portance due to its influence on lamb survival and pre-

weaning growth rate and promotion of economic suc-

cess in any sheep breeding system (Al-Shorepy, 2001). 

The low estimated direct heritability for BW was in 

agreement with that published by Jafaroghli et al. 

(2010). This result showed that a slow genetic progress 

may be obtained for this trait by selection. Such low 

direct heritability is possibly due to the inclusion of 

maternal effects in the selected model. 

The estimated direct heritability values for WW and 

6MW were similar in magnitude. Estimated values for 

direct heritability of WW were in agreement with other 

estimates (Miraei-Ashtiani et al., 2007; Gowane et al., 

2010; Mohammadi et al., 2011), and that for 6MW is in  

 agreement with result reported by Vatankhah and Talebi 

(2008) in Lori-Bakhtiari sheep and Abegaz et al. (2005) in 

Horro sheep.  

There is little information regarding genetic parame-

ters of 9MW in the literature and the published values are 

mainly related to Iranian native sheep breeds (Miraei-

Ashtiani et al., 2007; Mokhtari et al., 2008; Mohammadi 

et al., 2010). A moderate estimate of 0.25 was obtained 

for direct heritability of 9MW that falls within the range 

of 0.03 in Kermani sheep (Mokhtari et al., 2008) to 0.59 

in Afrino sheep (Snyman et al., 1995). 

The direct heritability estimate for YW was within the 

range of reported values, from 0.10 (Miraei-Ashtiani et 

al., 2007) to 0.58 (Snyman et al., 1995). At yearling age, 

maternal effects disappeared and direct heritability 

reached its maximum value. Therefore, YW may be an 

appropriate selection criterion for improving growth per-

formance of Iran-Black sheep. Moderate direct heritability 

obtained for 9MW and YW traits implies that there is a 

potential for accurate selection for these traits in Iran-

Black sheep. Riggio et al. (2008) estimated the genetic 

parameters of the body weight in Scottish Blackface 

sheep and concluded that measuring live body weight on 

older lambs would increase the accuracy of selection. 

As expected, maternal effects constituted a sizeable 

source of variation in BW, most likely reflecting the dif-

ferences in the uterine environment and the quality and 

capacity of the uterine space for fetal growth (Gowane et 

al., 2010). The estimated value of maternal heritability for 

BW was in agreement with the estimates of Rashidi et al. 

(2008) in Kermani sheep and Eskandarinassab et al. 

(2010) in Afshari sheep. Lower estimates were also re-

ported by Matika et al. (2003) and Mohmmadi et al. 

(2010). In the present study, maternal heritability estimate 

was greater than the direct heritability; although, opposite 

results were also reported (Snyman et al., 1995; Matika et 

al., 2003). In a review, Safari et al. (2005) reported 

weighted means of maternal heritability estimates for BW 

of wool, dual-purpose and meat breeds of sheep as 0.21, 

0.18 and 0.24, respectively. Such estimates are in general  



Rashidi 

 

54 

 

agreement with the values estimated in the present 

study.  

Maternal heritability estimates for WW and 6MW 

were smaller than those of direct ones. The importance 

of maternal effects from birth to weaning was reported 

by several authors (Snyman et al., 1995; Yazdi et al., 

1997; Gowane et al., 2010, Rashidi et al., 2011). The 

results showed that maternal genetic effects had negli-

gible influence on WW in Iran-Black sheep; the impact 

of maternal effects on WW was mainly due to maternal 

permanent environmental effects. Estimate of maternal 

heritability for WW agreed with those published earlier 

(Ligda et al., 2000; Vatankhah and Talebi, 2008). 

Higher estimates were also reported by Snyman et al. 

(1995) and Miraei-Ashtiani et al. (2007). Maternal her-

itability of 6MW was low but unexpectedly higher than 

that of WW. Decreased maternal effects of the dam on 

body weight of lambs from birth to later stages of 

growth was expected. Such decrease was also found by 

Yazdi et al. (1997) in Baluchi sheep. 

Maternal genetic effects had low impact on studied 

traits, expect on BW. A carry-over effect of maternal 

effects was found after weaning until 9 months of age. 

Poor pasture quality may prevent expression of the ge-

netic potential of the dams for providing adequate 

quantity of milk for their lambs. Post-weaning period 

of Iran-Black lambs begins at the end of spring, late in 

June; when feed supplement and pasture quality and 

quantity are not enough to meet nutritional require-

ments of the lambs. Under such environmental condi-

tions a favorable maternal environment at pre-weaning 

period will negatively affect post-weaning lamb growth 

because large lambs will encounter more difficulties in 

satisfying their nutritional requirements, and lambs 

which hold back due to low milk production of their 

dams experience compensatory growth after weaning 

(Yazdi et al., 1997). Therefore, the expression of ma-

ternal ability of the dams could be masked.   

The estimated value of c
2
 for BW was in agreement 

with that reported by van Wyk et al. (2003) in the 

Elsenburg Dormer sheep stud. Mousa et al. (1999) re-

ported estimates of 0.09 and 0.12 for c
2
 of BW and 

WW (at 7 weeks of age) in a composite terminal sire 

breed, respectively. They concluded that suckling 

lambs are still dependent on their dams, whereas at 

post-weaning time body weight is only minimally af-

fected by maternal effects. 

Our estimate on c
2
 at 9MW was similar to those re-

ported by Miraei-Ashtiani et al. (2007) in Sangsari 

sheep and by Mokhtari et al. (2008) in Kermani sheep. 

Gowane et al. (2010) reported a low value of c
2
 for 

9MW in Malpura sheep. Maternal effects denote the mot- 

 hering ability for milk production as well as intrauterine 

conditions and may be partitioned into genetic and non-

genetic portions (Maniatis and Pollott, 2002).  

The estimated value of l
2
 at BW was in agreement with 

that reported by van Wyk et al. (2003). Common litter 

effects disappeared after birth and emerged again at 6 

months of age; resulting in a value of 0.13 for l
2
 at 6MW 

which was in general agreement with the estimate of 

Abegaz et al. (2005) in Horro sheep.  

Safari et al. (2005) pointed out that where multiple 

births are relatively common, as was the case for Iran-

Black sheep, partitioning maternal environmental effects 

into across year effect (maternal permanent environmen-

tal) and litter effect (within year common environmental 

effect specified to the litter) is of paramount importance in 

terms of breeding. They also reported that for traits af-

fected by maternal effects, the interpretation of genetic 

parameters under animal model is mainly dependent on 

data structure and the analytical model used. Based on our 

results, accurate genetic evaluation of growth traits in 

Iran-Black sheep requires adopting a model that contains 

direct, maternal genetic and maternal environmental and 

common litter effects. 

Total heritability estimates (h
2

t) for the studied traits 

increased with age, ranging from 0.14 for BW to 0.34 for 

YW, but the values for maternal across year repeatability 

for ewe performance (tm) decreased and varied from 0.34 

for BW to 0.09 for YW. Total heritability estimates are 

sensitive to the model fitted (Gowane et al., 2010). Abe-

gaz et al. (2005) stated that total heritability is of breeding 

importance when maternal effects are important in the 

expression of animal performance. The obtained estimates 

of tm for BW and WW were in general agreement with 

those reported by Gowane et al. (2010) in Malpura sheep. 

Such moderate estimates suggested the scope of im-

provement in BW and WW through mass selection. The 

obtained values for tm at post-weaning body weights were 

generally higher than those estimated by Gowane et al. 

(2010). 

Correlation estimates 

Estimates of correlation among body weight traits at 

different ages are presented in Table 4. Direct additive 

genetic correlations were positive and ranged from 0.15 

for WW-YW to 0.98 for 6MW-9MW. Birth weight (BW) 

had high direct genetic correlations with other body 

weight measures, ranging from 0.91 (BW-6MW and BW-

YW) to 0.95 (BW-9MW), expect with WW. A moderate 

value was estimated for direct genetic correlation of BW-

WW. Low to moderate direct genetic correlations was 

found for WW with post-weaning body weights. Similar 

to those reported by Gowane  et  al. (2010), direct  genetic  
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Table 4. Correlation estimates among body weight traits at different ages 

re rl rc rm rp ra Trait1-Trait2 
a
 

0.35±0.03 - 0.21±0.17 0.58±0.07 0.12±0.02 0.38±0.08 BW-WW 

0.35±0.04 -0.07±0.01 - 0.73±0.18 0.28±0.01 0.91±0.06 BW-6MW 

0.31±0.03 - 0.82±0.15 - 0.28±0.02 0.95±0.04 BW-9MW 

0.16±0.08 - - - 0.26±0.01 0.91±0.05 BW-YW 

0.51±0.03 - - 0.98±0.12 0.20±0.02 0.25±0.07 WW-6MW 

0.71±0.04 - 0.56±0.21 - 0.60±0.02 0.34±0.06 WW-9MW 

0.45±0.03 - - - 0.41±0.02 0.15±0.11 WW-YW 

0.87±0.02 - - - 0.79±0.01 0.98±0.01 6MW-9MW 

0.73±0.03 - - - 0.75±0.01 0.91±0.01 6MW-YW 

0.79±0.04 - - - 0.81±0.01 0.35±0.04 9MW-YW 

ra: direct genetic correlation; rp: phenotypic correlation; rm: maternal genetic correlation rc: maternal permanent 

environmental correlations; rl: common litter effect correlation re: environmental correlation 
a For trait abbreviations see footnote to Table 1 

correlations for 6MW-9MW and 6MW-YW were high 

and near unity but that found between 9MW and YW 

was moderate. Estimated direct genetic correlations 

among body weights were generally in agreement with 

those reported by others (Mirae-Ashtiani et al., 2007; 

Mohammadi et al., 2010). Positive direct genetic corre-

lations among body weights suggested that genetic fac-

tors that influence body weights at different ages were 

the same. High estimated direct genetic correlations of 

6MW with 9MW and YW were also found by Gowane 

et al. (2010); implying that animals with higher 6MW 

would tend to be above average in genetic merit for 

9MW and YW. 

Maternal genetic correlation estimates among BW, 

WW and 6MW were high; indicating that maternal ad-

ditive genetic effects, which favor the growth of fetus, 

could have some beneficial effect on post-natal growth 

traits. In other words, body weight from birth to 6 

months of age is largely influenced by similar genes of 

the dam in terms of maternal genetic effects. Estimated 

positive and moderate to high maternal permanent en-

vironmental correlations for BW-WW, BW-9MW and 

WW-9MW were in agreement with the estimates of 

Gowane et al. (2010). Such positive and high estimates 

imply that good management conditions and favorable 

maternal behavior would have a positive influence on 

body weight of lambs at birth, weaning and 9 months 

of age (Gowane et al., 2010).  

Similar to estimates of Safari et al. (2005), pheno-

typic correlation estimates among the studied traits 

were positive and generally lower than those of direct 

genetic correlations. There were positive and moderate 

to high environmental correlations among the studied 

traits. Estimated environmental correlations were in 

agreement with those reported by Yazdi et al. (1997) and 

 Mohammadi et al. (2010). Positive genetic (direct and/or 

maternal), phenotypic and environmental correlations 

among body weight traits indicated that there was no ge-

netic, anatonistic phenotypic and environmental relation-

ship among these traits. Therefore, selection for any of 

these body weights will bring about positive response to 

selection in terms of genetic and phenotypic values. 

Conclusions 

Results of the present study showed the importance of 

maternal and common litter effects on the statistical mod-

els considered for estimation of (co) variance component 

and genetic parameters of growth traits, especially for pre-

weaning ones. Exclusion of maternal and common litter 

effects in models resulted in upward biased estimates for 

genetic parameters. Direct post-weaning heritability esti-

mates were at least moderate for body weights in Iran-

Black sheep. While YW was not influenced by maternal 

effects, but maternal effects were found to be important 

on lamb body weights from birth to 9 months of age, and 

should be considered in the genetic evaluation of this 

breed. It seems that YW is an appropriate selection crite-

rion for use in improvement of growth performance in 

Iran-Black lambs through selection. Favorable and mod-

erate to high genetic correlations among body weights 

suggested that such a selection strategy might improve all 

traits. 

Acknowledgements 

I would like to express my thanks to every staff in the 

Sheep Breeding Station of Abbasabad, especially Mr. 

Majid Jafari, for permission to use the data for this study. 

References 

Abegaz, S., van Wyk, J.B., Olivier, J.J., 2005. Model compari- 



Rashidi 

 

56 

 

sons and genetic and environmental parameter estimates of 

growth and the Kleiber ratio in Horro sheep. South African 

Journal of Animal  Science 35, 30–40. 

Akaike, H., 1974. A new look at the statistical model identi-

fication. IEEE Transactions, Automatic Control 19, 716-

723. 

Al-Shorepy, S.A., 2001. Estimates of genetic parameters for 

direct and maternal effects on birth weight of local sheep in 

United Arab Emirates. Small Ruminant Research 39, 219-

224. 

Duguma, G., Schoeman, S.J., Cloete, S.W.P., Jordan, G.F., 

2002. Genetic parameter estimates of early growth traits in 

the Tygerhoek Merino flock. South African Journal of An-

imal  Science 32, 66–75. 

Eskandarinasab, M., Ghafouri-Kesbi, F., Abbasi, M.A., 

2010. Different models for evaluation of growth traits and 

Kleiber ratio in an experimental flock of Iranian fat-tailed 

Afshari sheep. Journal of Animal Breeding and Genetics 

127, 26-33. 

Gowane, G.R., Chopra, A., Prakash,V., Arora, A.L., 2010. 

Estimates of (co)variance components and genetic parame-

ters for body weights and first greasy fleece weight in Mal-

pura sheep. Livestock Science 131, 94–101.  

Jafaroghli, M., Rashidi, A., Mokhtari , M.S., Shadparvar, 

A.A., 2010. (Co)Variance components and genetic parame-

ter estimates for growth traits in Moghani sheep. Small 

Ruminant Research 91, 170-177.  

Ligda, Ch., Gabriilidis, G., Papadopoulos, Th., Georgoudis, 

A., 2000. Investigation of direct and maternal genetic ef-

fects on birth and weaning weight of Chios lambs. Live-

stock Production Science 67, 75–80.  

Maniatis, N., Pollott, G.E., 2002. Maternal effects on weight 

and ultrasonically measured traits of lambs in a small 

closed Suffolk flock. Small Ruminant Research 45, 235–

246. 

Matika, O., van WyFk, Erasmus, G.J., Baker, R.L. 2003. 

Genetic parameter estimates in Sabi sheep. Livestock Pro-

duction Science 79, 17–28.  

Meyer, K., 2010. WOMBAT - A tool for mixed model anal-

yses in quantitative genetics by REML. Journal of 

Zhejiang University – Science B 8, 815–821. 

Miraei-Ashtiani, S.R., Seyedalian, S.A.R., Moradi Shahrba-

bak, M., 2007. Variance components and heritabilities for 

body weight traits in Sangsari sheep, using univariate and 

multivariate animal models. Small Ruminant Research 73, 

109–114.  

Mohammadi, K., Rashidi, A., Mokhtari, M.S., Beigi Nassiri, 

M.T., 2011. The estimation of (co)variance components for  

 growth traits and Kleiber ratios in Zandi sheep. Small Rumi-
nant Research 99, 116-121. 

Mohammadi, Y., Rashidi, A., Mokhtari, M.S., Esmailizadeh, 
A.K., 2010. Quantitative genetic analysis of growth traits and 
Kleiber ratios in Sanjabi sheep. Small Ruminant Research 93, 
88-93. 

Mokhtari, M.S., Rashidi, A., Mohammadi, Y., 2008. Estimation 
of genetic parameters for post-weaning traits of Kermani 
sheep. Small Ruminant Research 80, 22-27. 

Mousa, E., Van Vleck, L.D. Leymaster, K.A., 1999. Genetic 
parameters for growth traits for a composite terminal sire 
breed of sheep. Small Ruminant Research 77:1659-1665. 

Rashidi, A., Mokhtari, M.S., Safi Jahanshahi, A., Mohammad 
Abadi, M.R., 2008. Genetic parameter estimates of pre-
weaning growth traits in Kermani sheep. Small Ruminant Re-
search 74, 165-171. 

Rashidi, A., Bishop, S.C., Matika, O., 2011. Genetic parameter 
estimates for pre-weaning performance and reproduction traits 
in Markhoz goats. Small Ruminant Research 100: 100-106. 

Riggio, V., Finocchiaro, R., Bishop, S.C., 2008. Genetic param-
eters for early lamb survival and growth in Scottish Blackface 
sheep. Journal of Animal Science 86, 1758-1764. 

 Safari, E., Fogarty, N.M., Gilmour, A.R., 2005. A review of 
genetic parameter estimates for wool, growth, meat and re-
production traits in sheep. Livestock Production Science 92, 
271-289.  

SAS Institute, 1989. SAS User’s Guide, Version 6, Vol. 2, 4th 
Edition. SAS Institute Inc., Cary, NC. 

Snyman, M.A., Erasmus, G.J., van Wyk, J.B., Olivier, J.J., 
1995. Direct and maternal (co)variance components and herit-
ability estimates for body weight at different ages and fleece 
traits in Afrino sheep. Livestock Production Science 44, 229–
235. 

van Wyk, J.B., Fair, M.D., Cloete, S.W.P., 2003. Revised mod-
els and genetic parameter estimates for production and repro-
duction traits in the Elsenburg Dormer sheep stud. South Afri-
can Journal of Animal  Science 33, 213-222. 

Vatankhah, M., Talebi, M.A., 2008. Heritability estimates and 
correlations between production and reproductive traits in 
Lori-Bakhtiari sheep. South African Journal of Animal  Sci-
ence 38, 110-118. 

Willham, R.L., 1972. The role of maternal effects in animal 
breeding. III. Biometrical aspects of maternal effects in ani-
mals. Journal of Animal Science 35, 1288-1293. 

Yazdi, M.H., Engstrom, G., Nasholm, A., Johansson, K., Jorja-
ni, H., Liljedahl, L.E., 1997. Genetic parameters for lamb 
weight at different ages and wool production in Baluchi 
sheep. Animal Science 65, 247–255. 

 
Communicating editor: Ali K Esmailizadeh 

 


