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Abstract: This study was carried out on the research station of sheep and goat (Abo Gharib, west of Baghdad, Iraq) to
evaluate the 120 Awassi rams for the birth weight (BW), weight at weaning (WW) and pre-weaning daily gains (DG) of their
lambs after adjusting to the effects of parity, year of birth, sex, and type of birth (single, twin). Restricted Maximum Likelihood
(REML) method in a mixed model (paternal half sib) was utilized to estimate the heritability (h?) for above mentioned traits.
Proc mixed in SAS program was used to estimate Best Linear Unbiased Prediction (BLUP) values of rams for the three studied
traits. The results revealed that the means of BW, WW and DG were 3.85, 26.64 and 0.181kg respectively. The studied traits
were significantly (P < 0.01) affected by all fixed effects except the effect of ram on WW and DG which was significant (P <
0.05). Heritability estimates (h?) of BW, WW and DG were 0.23, 0.12 and 0.19 respectively. The lowest and highest BLUP
values for the mentioned traits were -0.325, 0.255 kg, -1.142, 1.284 kg, and -0.103, 0.053 kg respectively. In conclusion: the
results indicated that selection of rams for DG and BW could play an important role for improving the growth traits of Awassi
sheep due to the high range among BLUP values along with the acceptable estimations of heritability.
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taken its place among the genotypes of indigenous genetic
resources requiring a protection project due to their declining
numbers (Ustiiner and Ogan, 2013).

Today on sheep farming, a large part of the economic
income is based on meat production. Consequently, it is
observed that studies aimed to increase lambs productivity
and growth performance in lambs, which are the main source

1. Introduction

Sheep husbandry in Iraq has been a historically important
component of rural development and still fulfills a
sustainable role in the livelihood of farmers. The country has
a tradition of the consumption of sheep products, especially
lamb and mutton. The native sheep breeds in Iraq include the ; X ) "
Karadi (Kurdi, Hamdani, Jaff and Dzaie) 20%, Awassi of meat productlon,. have 1ntep51ﬁed (O.zcan et al., 2001). .
(Naami and Shefali) 58.2% and Arabi 21.8% (Al-Barzinji In order to devise effective breeding plans for genetic

and Othman, 2013). The Awassi sheep breed has been improvement of Awassi sheep, information on the extent of
: genetic and environmental factors on performance traits is

the pre-requisite. Therefore; this study was planned to
1988). This breed was widespread because of its good generate information on the relative importance of genetic

characteristics in regards to meat price and quality (Kingwell and er.lvironme.ntal fa.c.tors on th.e growth perforn.lgnce of
et al, 1995), milk quality (Sunderman and Johns, 1994) Awassi sheep in addition to estimate the heritability and
: . f . Best Linear Unbiased Prediction (BLUP) for some growth

traits.

introduced into many countries, and have been shown to have
superior performance to some native breeds (Todorovski,

validity of wool for the carpet industry (Lightfoot, 1988), and
its ability to cope stress of high environmental temperature
(AbiSaab and Sleiman, 1995). Unfortunately, the Awassi has
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2. Material and Methods

In this study, records of Awassi lambs bred at the research
station of sheep and goats (Abu Gharib, west of Baghdad,
Iraq) were utilized over three years (2007 — 2009). Data
included 1318 birth weight (BW), 821 weaning weight
(WW) and 821 pre-weaning daily gain (DG) records. The
numbers of ewes and rams were 849 and 120 respectively.

Restricted Maximum Likelihood (REML) method in a
mixed model (paternal half sib) was used to estimate the
heritability (h?) for mentioned traits. The general statistical
model included fixed effects due to parity, sex, year of
birth, month of birth, type of birth and age at weaning as
covariate.

Proc mixed in SAS program (2010) was used to estimate
Best Linear Unbiased Prediction (BLUP) values of rams for
all studied traits.

SAS program Ver. 9.1 was used for data analysis. Two

Mathematical models were assumed as shown below:

Model I for BW.

Yijklmno = p+Pi + Yj + Sk + Tl + Mm + F,, + eijklmno.

Where; Yijum = Birth weight; p = Population mean; Pi =
Effect of parity (1-3); Yj = Year of birth, 2007, 2008, 2009;
Sk = Sex, Male, female; Tl = Type of birth (Single, twin);
Mm = Month of birth (January, February, and March);
eijklmno = random error associated with each observation. It
is assumed to be normally distributed with mean zero and
variance O°.

Model II for WW and DG.

As weaning lambs in this station depend on weight rather
than age, the WW and DG were adjusted for age at weaning.

Yijklmno = p+Pi + Yj + Sk + Tl + Mm + Fn + b (Xijklmn)
+ eijklmno.

The notation of the second model is similar to the first
model except b = regression coefficient; Xijklmn = Age of
lamb at weaning.

Table 1. Lease square means £SE (kg) for birth weight (BW) (kg), weaning weight (WW) and daily gain (DG) in Awassi lambs.

Sources of variation No. of records BW Mean + SE No. of records WW Mean + SE DG Mean + SE
Parity

1 549 3.67+0.14° 239 26.82+0.88" 0.164+0.015°
pad 539 4.19+0.11° 354 28.7340.68" 0.19120.012°
30 230 4.28+0.16° 228 23.48+1.09° 0.139+0.012°
Year of birth

2007 528 3.64+0.12° 222 31.1340.88° 0.22140.013°
2008 574 3.78+0.12° 383 24.06+0.64° 0.141£0.013°
2009 216 4.68+0.17 216 23.84+1.16° 0.13240.013°
Month of birth

January 326 4.25+0.04° 233 29.1840.36 0.20240.005°
February 804 4.03+0.02° 483 26.20+0.24° 0.179+0.004°
March 188 3.83£0.05° 105 23.6540.52° 0.1510.007°
Type of birth

Single 676 4.33+0.03" 416 28.2140.29" 0.189+0.004*
Twin 642 3.74+0.03° 405 24.47+0.30° 0.166+0.004°
Sex

Male 653 4.15+0.03° 398 27.77+0.31° 0.189£0.004°
Female 665 3.92+0.03° 423 24.9240.29° 0.166+0.003°
Reg. on age at weaning 0.174+0.019" 0.003+0.0001"
Overall mean 1318 3.85+0.02 821 26.64+0.25 0.18120.003

Means of the same column with different letters differ significantly at P <0.01.
** (P<0.01).

Table 2. Heritability estimates and BLUP values of birth weight, weaning weight, and pre-weaning daily gain (kg) in Iraqi Awassi rams.

Birth weight Weaning weight Daily gain
Heritability 0.23+0.04 0.12+0.04 0.19+0.04
Sequence Sire No. BLUP Ram No. BLUP Ram No. BLUP
1 12345 -0.32520 11996. -1.14220 11873. -0.10330
2 11920 -0.26250 11877. -0.90160 11877. -0.09137
3 11975 -0.24560 11958. -0.79060 11878. -0.06243
4 1239 -0.15690 11873. -0.76560 11958. -0.03495
5 11911 -0.15100 11941. -0.66780 11961. -0.02903
116 11916 0.17260 11948. 0.57440 11914. 0.02901
117 11925 0.19210 11908. 0.63980 11931. 0.03187
118 11978 0.19350 11914. 0.77440 11989. 0.03926
119 11964 0.21480 11913. 0.77760 1748. 0.04575
120 12241 0.25520 11989. 1.28400 11913. 0.05321
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3. Results and Discussion

Least square means + SE of BW, WW and DG of the
Awassi lambs in relation to parity, month and year of
lambing, type of birth and sex are presented in Table 1. The
overall means of BW, WW and DG were 3.85+0.02 kg,
26.64+0.25 kg and 0.181+0.003 kg respectively.

Estimates of heritability (h?) and BLUP values are in Table
2. The heritability of the BW, WW and DG was 0.23, 0.19
and 0.12 respectively.

The BLUP values of rams for the studied traits are shown
in table 2. The lowest BLUP values for BW, WW, and DG
were -0.325, -1.142 and -0.103 kg respectively. The
corresponding values of highest BLUP values were 0.225,
1.284, and 0.053 kg.

The mean of the BW in current study was lower than the
range of the means (4.05 to 4.52 kg) reported by several
researchers for Awassi lambs (Esenbuga and Dayioglu, 2002;
Hassen et al.,, 2004; Dikmen et al.,, 2007; Jawasreh and
Khasawneh, 2007; Kridli et al., 2007; Tabbaa et al., 2008;
Ustiiner and Ogan, 2013). However, it is consistent with
other estimates of 3.82, 3.70 and 3.67 kg reported by Al-Kass
et al., (1986), Al-Wahab (2003) and Al-Khazrji et al., (2014)
respectively.

The results of the current research showed that rams had
significant (P < 0.01) effect on BW. Similar results were
obtained by Al-Hilali, (1982), and Alkass et al., (1991). The
parity affected the BW significantly (P < 0.01). The mean of
BW increased with advancing parity and this could be
attributed to increasing of ewe's weight. According to Kiizek
et al., (1983), live weight of dams significantly affected live
weight of lambs at birth. Hence, balanced feeding for dam
could lead to the heavier lambs at birth (Obaido, 2010).
Similar finding was reported by Ghoneim et al. (1982) and
Al-Khazrji et al. (2014).

The effect of year of birth on the BW was significant (P <
0.01). This effect reflects the variation of the availability of
rainfall and pastures among different years. The month of
birth also influenced BW. Lambs born early in the lambing
period (January and February) surpassed those born later
(March). This could be attributed to variation in quantity and
quality of dam's nutrition through the gestation period
particularly in the last months. Similar results were reported
by Khalaf et al., (2010) who found a similar significant (P <
0.01) trend where BW was 3.82, 3.46 and 3.24 kg for
January, February and March respectively.

The type of birth and sex affected BW significantly (P <
0.01). The results showed that the birth weight was higher in
males compared to females and in single-born lambs
compared to twins. These results were in consistent with
those reported by Dikmen et al., (2007). Singles and males
generally had higher birth weights than twin births and
females. These results confirmed the result obtained by
Ustiiner and Ogan (2013).

Results revealed that the mean of the WW (26.64kg) was

lower than means of 31.29, 29.14 and 27.75 kg reported by
Ozcan et al. (2001), Ustiiner and Ogan, (2013) and Khalaf et
al., (2010) respectively. On the other hand it is higher than
the value of 21.54 to 24.30 kg reported by Al- Jalili et al.,
(2006), Al-Wahab, (2003), Aksakal et al., (2009) and Al-
Salman (2009).

WW differed significantly (P < 0.01) among parities where
it was heaviest in the 2™ parity than those born in the 1% and
3" parities.

This could be attributed to lamb growth rate, which is
mainly affected by the dams’ milk yield. High milking ewes’
lambs grow faster as compared to the poor milkers (Obaido,
2010). This result was in agreement with results obtained by
Al-Salman, (2009) and Al-Khazrji et al. (2014), but disagreed
with others (Jawasreh and Khasawneh, 2007; Ustiiner and
Ogan, 2013);

There was a significant (P < 0.01) decreasing in the WW a
cross years of birth. Year of birth within locations generally
showed highly significant effects on BW, WW, and yearling
weight. Fluctuations in some environmental factors
prevailed; in particularly quality and quantity of the available
feed stuff could be an explanation (AKF, 2006).

The month of birth also influences WW. Lambs born early
in the lambing period (January and February) will gain
weight better than those born late (March) due to the
accessibility to the pastures in spring season. Lambs born late
will not be able to use pasture in spring because of their
young age besides they may have higher exposure to internal
parasites which thrive in the high temperature. Thus, their
weaning and yearling weights will be lower than those
lambed early (Elwakil et al., 2009).

The differences in WW between the months of lambing
were attributed to the yearly variation in the rain precipitation
and its effect on the density, growth and availability of
pastures, forage, and other feeds. Similarly, different climates
have been reported to influence milk production of ewes.
This indirectly affects the growth of lambs (Shaker et al.,
(2002). The results achieved in this study are in congruency
with Al-Salman, (2009) who found that WW of lams born in
November and December had significantly (P < 0.05) heavier
WW (25.98 and 25.74kg) as compared with those born in
January and February (22.63 and 20.85 kg).

In the current study, the type of birth and sex affected
significantly (P < 0.01) the WW. The WW was higher in
males compared to females and in single-born lambs
compared to twins. Similar finding was obtained by Dikmen
et al,, (2007), Al-Salman (2009) and Ustiiner and Ogan
(2013).

The regression coefficient of WW on age at weaning was
positive and significant (P < 0.01). Thus, it is an important to
adjusting WW for this variation in age at weaning.

The present estimate of DG (0.181 kg) appeared to be
comparable with the corresponding estimates of Awassi
lambs (0.168 to 0.205 kg) reported by other researchers (Al-
Salman, 2009; Ustiiner and Ogan, 2013; Al-Khazrji et al.,
2014).
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The impact of all fixed effects on DG was significant (P <
0.01). The trend of changes in DG due to fixed effects is
parallel to changes in WW. This could be attributed to the
effect of the DG on WW.

Paternal half-sib heritability for BW, WW, and DG was
given in Table 2. Their values were considered low to
moderate. Heritability estimates of 0.10, 0.19, 0.18, and 0.16
for BW of Awassi lambs were reported by Kazzal, (1973),
Thrift et al., (1973), Aziz, (1977), Gursoy et al., (1995). A
higher estimates of 0.29 and 0.41 for the same breed were
obtained by Al-Hilali, (1982), and Alkass et al., (1991). The
heritability estimate of the BW in the present study indicated
that rams differed in their genetic potential.

The heritability estimate of the WW (0.12) was much
lower than the estimate of the BW. This could be attributed to
variation in maternal environment, mainly milk supply rather
than to differences in genetic merit of the lambs. This
estimate was similar to some estimations (0.10, 0.12 and
0.10) reported by Thrift et al., (1973), Dzakumah et al.
(1978) and Alkass et al., (1991).

In current work, heritability of DG (0.19) was higher than
0.12 and 0.07 reported by Al-Rawi et al., (1982) and,
Kamber, (1987) for the same breed, while our estimate was
lower than 0.51 reported by Alkass et al., (1991). Differences
in heritability estimates among various studies for the same
trait of the same breed could be due to differences in the
records number used, the correction for different non-genetic
factors, the model used and the methodology for estimating
heritability of the trait (Abou-Bakr, 2009).

The lowest and highest BLUP values (Table 2) for the
three traits were expressed as the percentages of the overall
means for each trait to identify its weighted effect. The
percentages of the lowest value of BW, WW, and DG were
8.4%, 4.2% and 56% respectively, whereas, the
corresponding percentages for the highest values were 6.6%,
4.8%, and 29% respectively. Hence, the selection of the rams
for the DG would be effective in raising this trait of Awassi
lambs. However, the h* of DG (0.19) was little lower than the
h? (0.23) of BW. The selection of the rams for the BW would
be also effective as the h* of BW was moderate. The expected
genetic gain per generation under mass selection would be
the product of the selection differential and heritability. On
the other hand, the differences between highest and lowest
percentage of BLUP values for WW was not high enough to
justify selection procedures for its improvement particularly
the trait has low h* (0.12).

Results of the year of birth effects in the present study
indicated that while BW generally tends to increase along
with advancing years, the WW and DG tend to decrease.
Despite the breeding plan implemented in this flock,
management as well as the effectiveness of the breeding
plan has to be considered in order to improve mutton
production. In conclusion: the results indicated that selection
of rams for DG and BW could play an important role for
improving the growth traits of Awassi sheep due to the high
range among BLUP wvalues along with the acceptable
estimations of heritability.
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