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ABSTRACT

This study was initiated to determine the production advantage of selected on-
farm growth performance rams mated to Barki breeding ewes. Breeding rams
selection was based on a combination of growth data and visual appraisal of
muscling. Twenty-five Barki rams, representing high (H) and moderate (M) growth
performance were randomly assigned to mate 180 Barki breeding ewes through out
three successive breeding seasons. Data collected during this study included; ewe
lambing rate, pre- and post-weaning lamb growth performance and lamb carcass
merit. Results indicated that, no significant differences (P< .05) were found among the
selected rams (H & M) on lambing rate, birth weight, weaning weight, pre weaning
average daily gain and yearling weight. Meanwhile, there were a significant
differences in post weaning average daily gain among progeny sired by H rams and
those sired by M rams, estimated as 12% increase in favor of H rams (86.04 gm vs.
76.75 gm), respectively. The current results demonstrated a small difference (9.25
gm/day) but economically important advantage of lambs sired by H rams compared to
lambs sired by M rams. Accordingly, each marketed lamb sired by H rams will earn
more revenues of approximately LE 115 than the marketed lamb sired by M rams. No
significant differences (P< .05) were observed among carcass merit of progeny sired
by H or M rams. Results concluded that ram selection based on a combination of pre-
and post weaning growth performance can be used to adequately identify superior
sires, as well as, using sire with superior growth traits in a commercial sheep
enterprise can greatly increase lamb growth efficiency.

Keywords: Barki lambs.sire selection. growth performance, carcass merit.

INTRODUCTION

Animal performance is a product of genetics and environment
(Kooharie et al 2002). Genetic improvement through the selection of rams for
rapid pre and post weaning average daily gain (since it is the measurable
indicator of growth) may be a key resource producers need to meet the
economic challenges in lamb production systems.numerous studies have
reported that sire breed can affect meat fatty acid profile (Zombayashi et al.,
1995). Rams are half of the genetics of a flock. An individual ram will be
mated to many ewes, making the selection of a ram particularly important. A
new ram will significantly influence lamb crop and therefore revenues.
Usually, producers are concerned about genetics because they particularly
like the high performance of an animal to be able to repeat that performance
in the flock. Therefore, without positive selection pressure for economically
trait (growth), rams may be added which reduce growth performance.
Differences in rate of gain due to sire may also be an important factor in a
lambs ability to gain. If there are important differences in rate of gain between
sire progeny groups, then it worthwhile to select sires which had a high rate
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of gain as lambs and/or which have been progeny tested and found to be
superior genetic merit for this trait. The economic impact which average daily
gain has on flock profitability has yet to be fully realized. The current study
was launched to determine the production advantage for growth traits and
carcass merit of Barki lambs sired by rams selected for rapid pre- and post-
weaning daily gain compared to rams selected for moderate growth rate.

MATERIALS AND METHODS

The present study was carried out over three successive breeding
seasons utilizing data of a breeding flock of Barki sheep raised under semi-
intensive production system at Maryout Research Station, belonging to
Desert Research Center. This station is located in North Western Coast of
Egypt, 180 km from Cairo.

Experimental procedures
Rams selection

The ranking tool for ram’s selection criteria was a combined index
based on a composite of pre and post weaning growth performance and
subjective visual appraisal for muscling. Pre-weaning growth data of rams
used as sires were adjusted for age of dam, type of lamb birth High (H)
growth performance rams were selected from the top 20% ranked rams and
moderate (M) growth performance rams from at or near the midpoint of the
performance rank. Subjective muscling scores were used to select within
performance category. In the H rams, more muscle shape was favored, less
muscle shape when selecting the M rams. In both cases, rams were judged
visually acceptable to commercial ram buyers. A total number of 25 pure
Barki breeding rams were selected to join three successive breeding seasons
of the current study. Growth performance of the selected rams used to sire
progeny is shown in Table 1. The least squares means of post-weaning
average daily gain (ADGZ2) for high rams was estimated as 80 gm compared
to 53 gm for moderate rams.

Table 1. The growth performance of the selected breeding rams.

Traits High Moderate Overall
Birth weight, kg 4.23+0.37 3.58 +0.16 3.77 £ 0.162
Weaning Weight, kg 21.52+1.40 16.12°+1.19  17.69 +£1.05
Yearling weight, kg 43.812+0.84 31.81°+1.45 351215

Pre-weaning daily gain (ADG1), gm 1912 £ 0.014 140° + 0.012 155 £ 0.01

Post-weaning daily gain (ADG2), gm 802 + 0.027 53P + 0.004 60 + 0.004

General daily gain (ADG3),gm 1072 + 0.002 77° £ 0.004 86 + 0.004
ADGH1; average daily gain from birth to weaning, ADG2; average daily gain from weaning
to yearling, ADG3; average daily gain from birth to yearling. a,b; means within raw with
different superscripts are significantly different (P < 0.05).

Breeding seasons

A total number of 180 breeding ewes were naturally mated once a
year at autumn season from 15" September and the breeding season lasted
for 34 days. Flushing took place two weeks before breeding season.
Breeding ewes were homogeneity distributed in mating groups in breeding
pens (20 — 25 ewes) according to their ages and were assigned randomly
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with one of the selected breeding rams. Rams' briskets were colored with
different colored grease fortnightly and breeding pens were checked daily for
colored ewes. The flock was kept under similar regular feeding regime due to
management program and physiological status of the ewes throughout the
three successive breeding seasons. Sheep were fed on a concentrate feed
mixture consisted of undecorticated cotton seed cake 50%, wheat bran 18%,
yellow maize 15%, rice polish 11%, molasses 3%, limestone 2% and
common salt 1%. Half to one kg of concentrate feed mixture was offered daily
per ewe according to their physiological status in addition to 0.5 kg of
berseem hay (Trifolium alexandrinum). Whenever available the flock was
allowed to graze alfalfa in neighboring areas from sunrise until before sunset
for about seven hours per day. Based on animals grazing green forages
directly from pasture at least for the first growing period (0-10 month) (Cifuni
et al., 2004). Ewes were supplemented daily with whole barley grains (0.5
kg/head). Sheep were allowed to drink clean and fresh water twice daily.
Reproductive data of ewes were collected during the experimental period
Lambs Growth criteria

The progeny of the three studied breeding seasons totaled 536
lambs. Newborn lambs were weighed at birth and biweekly and/or monthly
thereafter up to yearling age (365 days). Lambs were reared with their dams
and weaned at age of 90 days. After weaning, each animal was kept in an
individually designed independent shed (120 cm width X 150 cm length X 135
cm height) with a dedicated place for feeding. The lambs were individually fed
and levels of feeds were calculated according to Kearl (1982) to cover
nutritional requirements. The quantity of feeds was adjusted every 15 days
according to their live body weight. Growth performance records of lambs
were kept through out the three successive breeding seasons from birth to
slaughter age.
Slaughtering procedures

A total number of 139 Barki ram lambs were used to obtain slaughter
data for carcass merit. Lambs were randomly selected for slaughtering at
yearling age. Lambs were slaughtered in the slaughter and meat-processing
unit at Maryout Research Station to evaluate their carcass characteristics.
Lambs were fasted for approximately 18 h before slaughtering. After
slaughter and bleeding, carcasses were skinned and eviscerated before
weighing. Empty body weights were recorded post-slaughter, and then all
carcasses were chilled at an average temperature of 4° C for 24 h to evaluate
cold carcass weight (Frild et al. 1963). Carcass data were collected. The 9-
10-11 rib cut was separated into its physical components (lean meat, fat and
bone), which were expressed as percentages of the weight of the whole rib
cut and Carcass weight, carcass lean weight (muscle yield), carcass fat
weight (leanness) and muscularity mm (carcass shape).
D. Statistical Analysis

Data were adjusted and analyzed by least squares analysis of
variance using the General Linear Model procedure described by SAS
(2004). Total variance was portioned into parts attributed to non-genetic
source of variance assumed to influence each trait Two statistical models
were established. In the model (1) factors included in the model thought to
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exert an effect on growth performance of lambs were, year of birth, of sire,
sex and the ranking of rams. Interactions among these factors were also
considered.

Yikda = L+ @i+bj + rg +(rb)g + €ikd Model (1)

Where:

Yik = the observations,

p = the overall mean,

a; = the effect due to i age of sire, |- 1.5 to 4.5 years,

b; = the effect due to jt year of birth, ;- 1,2 ,3,

rq = the effect due to d" ranking of rams, q=n m.

(rb)g = the effect due to the interaction between ranking of rams and year of
breeding,

eika = random error associated with the 4™ observation.

In model (2), data were subjected to one way analysis of variance to
study the statistical significant difference among some carcass traits of ram
lambs sired by ranked breeding rams.

Yij Sutrit ej Model (2)
Where:
Yj = the observation of carcass traits,
u = the overall mean,
ri = the effect due to it ranked rams, | = H, M
ej = random error associated with the " observation. The significant
differences between means of the studied lambs sired by ranked rams were
tested according to Duncan's New Multiple Ranges Test (Duncan, 1955).

RESULTS AND DISCUSSION

Growth performance

Least squares means and standard errors of growth performance of
lambs sired by selected rams, as well as, reproductive performance of ewes
mated to high (H) and moderate (M) growth performance breeding rams are
presented in Table 2. Results illustrated that estimates of lamb birth weight,
weaning weight and pre-weaning average daily gain of the progeny of high
performance rams exceeded the growth traits of the progeny sired by
moderate performance rams, but the differences were not statistically
significant (P< .05), and the estimates were nearly similar (3.81 kg, 19.95 kg,
178.3 gm vs. 3.82 kg, 20.7 kg and 183.9gm), respectively. These results are
in agreement with those estimated by Jeff et al. (1997) and Schwulst et al.
(1996), they reported that, no statistically effect of sire rank on weaning
weight and pre-weaning average daily gain. This may be due to that pre-
weaning growth differences among lambs are expected to be more reflective
of maternal effects, such as milk production (mothering ability), than sire
effects.

190



J. Animal and Poultry Prod., Mansoura Univ., Vol.5 (4), April, 2014

Table 2. The growth performance for the progeny sired by selected
breeding rams.

Traits Overall High Moderate
Birth weight, kg 3.81 £0.049 3.82+0.061 3.81+ 0.079
Weaning Weight, kg 20.17+0.32 19.95 +0.37 20.7+0.62
Pre average daily gain (ADG1), gm 179.91 £ 3.43 178.3 +4.07 183.9 + 6.66
Post average daily gain (ADG2), gm 83.28+1.70 86.04 + 2.80a 76.75 £ 2.06b
Total average daily gain (ADG3), gm 107.12+ 1.45 108.75+ 1.71b 103.31+£2.67
Yearling weight, kg 43 +0.54 43.54 +0.62 41.85+1.03
Lambing rate 0.68 +0.02 0.72+0.05 0.67 +0.02

ADG1; average daily gain from birth to weaning, ADG2; average daily gain from weaning
to yearling, ADG3; average daily gain from birth to yearling.

On the other hand, results revealed that, there is a wide variation in post-
weaning average daily gain (ADG2), as well as, total average daily gain
(ADG3) between lambs in favor of rams ranked by high average daily gain
( H) than that lambs sired by rams ranked of moderate average daily gain
(M). The estimated differences were 86.04 gm and 108.75 gm vs. 76.75 and
103.31gm, respectively and the difference was significant (P < .05). It is clear
that differences in post weaning performance would most accurately reflect
the genetic contribution from the sire. These results are in agreement with
Waldron et al. (1990) and Schwulst et al. (1996), the authors reported that,
progeny of high ranking central tested rams had 9 % improved post-weaning
gain compared to progeny from the low ranking rams. In this context, Hopkins
et al., (2007) reported that, selected sire as on the basis of Australian sheep
breeding values for post weaning weight, depth of loin muscle and depth of
subcutaneous fat had an effect on the growth rate of lambs in all treatments
with a coefficient of 1.67 £ 0.52. The author added that live weight increased
by 0.14 £ 0.05 kg for each unit increase in sire for post weaning weight and
decreased by 0.55 + 0.20 kg for a unit increase in sire ASBV for depth of lion
muscle.

In contrast, yearling weight was not affected by sire ranking and scored
43.54 kg and 41.85 kg in favor of rams ranked for high average daily gain
than rams ranked for moderate average daily gain but the difference was not
significant.

Reproductive performance (lambing rate) of ewes mated to these ranked
rams is shown in Table 2. Results indicated that lambing rate was relatively
close between ewes mated to rams selected for H and M growth performance
(0.72 vs. 0.67), respectively. This result is in agreement with Schwulst et al.
(1996), they reported no significant difference in reproductive performance of
ewe when mated to high or low ranking rams.

Revenues comparison

The current results demonstrated that, there were differences among
progeny sired by ranked rams for (H) and (M) average daily gain during the
period from weaning age till yearling age, this difference estimated as 9.25gm
per day in favor of H rams. This means that the progeny of H rams will
achieve a heavier live body weight than progeny of M rams by about 2.54 kg
at yearling age. In this context, from the economic point of view, comparing
the monetary outcome generated from both ranked rams (H & M), lambs
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sired by H ranked rams will reached heavier marketed weight by
approximately 12 % than lambs sired by M rams. In some cases, producers
marketing their lambs at a certain weight and due to higher daily gain, lambs
achieved finishing weight faster than the corresponding lambs, this lead to
reduce the feeding costs consequently, earned more profit. Result of the
current study showed that an increase in post weaning growth rate of 9.25gm
/day translates into nearly extra 2.54 kg of lamb weight, so based on this
finding, each marketed lamb sired by H rams will earn more revenues of
approximately LE 115 than the marketed lamb sired by M rams.
Carcass merit

Least squares means and standard errors for carcass characteristics
for the progeny sired by H and M growth performance rams are given in
Table 3. The studied parameters were comparable among all slaughtered
lambs. Results indicated that, no advantage was observed among the
carcasses of lambs sired by high or low rams on base of average daily gain.
Meanwhile, no significant different were found among all measures of
carcass traits for the ranked sires. These findings are in agreement with Jeff
et al. (1997) who reported that no differences for any measures of carcass
merit were significant for sire type.

Table3:least squares means and standard errors for some carcass traits
(kg) of lambs sired by ranked rams.

Ranked sires Carcass merit

SW RBW LMW FW
Overall means 43.01+0.65 0.934+0.02 0.486+0.012 0.232+0.008
High rams 42.6x1.4 0.915+0.64 0.482+0.03 0.235+0.009
Moderate rams 43.1+0.7 0.939+0.03 0.487+0.01 0.235+0.009

SW; slaughter weight, RBW; rib weight, LMW; lean meat weight (muscle yield), FW; fat
weight (leanness).

Conclusion

The current results concluded that, rams selection based on a
combination of pre- and post weaning growth performance can be used to
adequately identify superior sires, as well as, using sire with superior growth
traits in a commercial sheep enterprise can greatly increase lamb growth
efficiency and profits. In practice, sheep producers could benefit the most by
mating breeding ewes to rams selected from the top ranking growth
performance rams to develop sheep production.

192



J. Animal and Poultry Prod., Mansoura Univ., Vol.5 (4), April, 2014

REFERENCES

Cifuni, G.F., Napolitano, F., Riviezz, A.M., Braghieri, A and Girolami, A. 2004.
Fatty acid profile cholesterol content and tenderness of meat from
podlian young bulls. Meat science, 67,289.

Duncan, D.B., 1955. Multiple range and multiple F tests. Biometrics 11:1-42.

Frild, R.A., J.D. Kemp and W.Y. Varney. 1963. Indeces for lamb carcass
composition. J. Anim. Sci., 22: 218.

Jeff, H., A.L. Slyter, R. Bruce and L. Breck. 1997 .Effect of sire selection on
lamb growth and carcass traits.
http//ars.sdstate.edu/Sheep/SheepExt/sheepday97/97-5.

Hopkins D. L. D. F. Stanley, L. C. Martin, E. N. Ponnampalam and R. van de
Ven. 2007 Sire and growth path effects on sheep meat production 1.
Growth and carcass characteristics. Australian Journal of
Experimental Agriculture 47(10) 1208-1218

Kearl, L.C. 1982. Nutrient requirements of ruminants in developing countries.
Utah Agric. Exp. St., Utah State Univ. Logan, UT, USA.

Koohmaraie, M., Kent M., Shacklford, S., Veiseth, E and Wheeler, T. 2002.
meat tenderness and muscle growth : is there a relationship?. Meat
sci., 62(5), 345.

SAS, 2004. Statistical Analysis System. SAS statistics. Guide release,
version 8.00 TS level OOMO, SAS Institute Inc., Cary, NC, USA.

Schwulst, F. J., L. C. Martin, L. A. Arehart, and C. W. Spaeth. 1996. The
relationships of lambs’ growth traits to the production test
performance of their sires. Sheep and Goat Res. Journal 12(3):84.

Waldron, D. F., D. L. Thomas, J. M. Stookey, T. G. Nash, F. K. McKeith, and
R. L. Fernando. 1990. Central ram tests in the midwestern United
States: lll. Relationship between sire’s central test performance and
progeny performance. J. Anim. Sci. 68:45-53.

193



Mona M. Ibrahim et al.

Aol Blaal) L8 dadl) cilia g sall) sl o e LY Qlasi) Ll

A e daaa Gladds ¢y (S38 8 Ailad g b dana el sdaaa e

G e Aohall diate g L& Y sl anall Eigag 38 (gl g Sl gual) gAY Al
oA g jhaal) (Y YVOY

il 8 3205 ) Al AL LAY Al 8 Saa) aaa3 Coogs ) 838 ol
e ol (O71) 2l Al g gt (palad A ot by L) il e 3l el
Sl llaS s Ly dalall saill ¥ama (o) (o Ay il QLS Jlal a3 A 55 (RS VO o
e i3 LS e g Jina 3 LS 20 Aokt g il (LS Ciited 5 o5l (5 Ll
o3 Al T il 3o SO Bl 8 e demad VAs a0 il (3 (ALK G st o5 Lasegia el
il GRS Y ol Jine i o LU Ll 3o LESIL Aalall e slaall g < WLl Joa
Jare calladll s g Bl e (oo sall saill Jama caldadll (5 eaSlall ¢35 1m (e i) Jl
ol 05 Al Cliva pan Sy Aiu jue e sl A jee g lhadll (e (e sl sadll
il aga g aae ) gl ¢ jlal a8y g bl Al 055 GllAS 5 caall ¢ e mall aalll 05
calladll ¢y 55 eaDaall (55 5) bl Juaill paill Cldiag ¢ gaill Jara (bl e Aaddiall GELSH (5 gina
ol S s (B (s e e )50 e dllaSs dadll jee g Saall (e el saill Jana
oo a g aldadll e oo sl) sl Jama (o (5 5000 (ca sl saill Jama (bl e dpaia) (Ll
e 53505 AL e el saill Jane 3 LS (o ) oll gl gl s ) G i
e (-2 7675 - o 86.04) % VY Ly syl oilyy T il peadl Jaea it GUSH
Jaill 3ia Gun gaill Jine Gl e (ELSH AEY Aol 5 e lia o Al caidl 1 il
el Jama il (BN e 0 sall Ll (e e b sl sl Jane Jlad) gail) 3 GELSY) (e il
:Lu).«r- _\r_é};dﬂ‘gu; AR );ukujld\

3 patall daaly — 4o 3l A alia 3 gana s clay) [ )]
5_alall - ¢l jauall &gan IS 2l dhas Jo [ 4

194



