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ABSTRACT .

Data on 2417 Egyptian Rahmani lambs progeny of 114 sires collected
over a 11-years period (1989 to 1999) were used in this study. The average number
of lambs per sire was 19.01 . Lamb traits studied were weights at birth (BWT), 3
(WT3) and 6 (WT6) months of age and averages daily weight gain (ADG) from birth to
3 (ADGO-3), from birth to 6 (ADGO-6) and from 3 to 6 (ADG3-6) months of age. Data
were statistically analyzed utilizing the least squares mixed model and maximum
likelihood (LSMLMW) computer program of Harvey (1990). The effects of sire as
random effect, year and season of birth, sex of lamb (SL), type of lambigg (TL) and SL
X TL interaction as fixed effects on lamb traits. Birth weight of lamb was included in
the model as linear and quadratic covariate when. analyzing all studied traits except
BWT ftrait. Least squares means (=SE) of BWT, BW3, BW6E ADGO-3, ADGO-6 and
ADG3-6 were 2.97 + 0.033, 16.6+ 0.190, 24.4 + 0.294 kg, 151 = 2.10, 119+ 1.63 and
86 = 2.16 g/d, respectively. Sire of lamb, year of birth and sex-of lamb had highly
significant (P<0.001) effects om all traits studied. Season of birth significantly
(P<0.001) affected only WT3, ADG0-3 and ADG3-6. Type of lambing had highly
significant (P<0.001) effects on all traits studied except ADG3-6. The effect of SL X
TL interaction on all studied traits was not significant except WT3 and ADG0-3. The
linear regression coefficients of all studied traits on BWT were positive and significant
(P<0.05, 0.010or 0.001), meanwhile the quadratic regression coefficients were not
significant except for ADGO-6 (P<0.05) and ADG3-6 (P<0.001) the coefficients were
negative and significant. The proportions of sire variance components (52s) for all
studied traits were 8.04 to 11.94%. Heritability estimates (+SE) for BWT, WT3, WT6
ADGO-3, ADGO-6 and ADG3-6 were 0.325:0.06, 0.363+0.07, 0.418=0.07,
0.383+0.07, 0.447+0.07, and 0.478+0.08, respectively. The genetic and phenotypic
correlation coefficients among studied traits were high and positive (0.712 to 0.992)
except between BWT and other traits were very weak or moderate and genetically
negative with all averages daily gain (0.008 to -0.242) and between ADG3-6 and both
ADGO-3 and WT3 were low and positive (0.122 to 0.188). Percentages of sires that
had negative ETA estimates for studied growth traits were 47.6 to 54.0%. Estimates
of estimating sire-transmitting ability (ETA’s) as deviations from the overall means
estimated using Best Linear Unbiased Predictors (BLUP) method for sires have 10
lambs at least ranged from -0.439 to 0.308, -1.684 to 2.735, -2.742 to 3.542 kg, -18.82
to 29.93, -13.76 to 19.65 and -15.46 to 31.57 g/d for BWT, WT3, WT6, ADGO-3,
ADGO-6 and ADG3-6, respectively. Spearman rank correlation coefficients among
values of sire transmitting abilities were generally high and positive (ranged from
0.311 to 1.00) except between BWT and each of BT3 and ADGO0-3 were low (0.120
and 0.120, respectively) and between BWT and each of BT6, ADG0-6 and ADG3-6
were negative (ranged between -0.096 to -0.360). It is concluded that the traits can
be improved by selection with no serious antagonisms among traits studied.
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INTRODUCTION

The main breeding objective in the Egyptian sheep breeds and their
crosses with exotic breeds is to obtain genetic improvement especially in
growth traits. The total number of sheep in Egypt estimated by 4,450,000
heads (FAO, 2001). More than 90% of Egyptian livestock are raised under
smallholder production systems (Metawi, 2001b). Hence, Galal et al. (1996)
pointed out that it seems imperative that any substantial national
improvement in livestock will have to come from the smallholders, at least in
the short and medium terms. Rahmani sheep is one of the Egyptian
purebred breeds kept mainly for meat production and has a good reputation
for its adaptability to environment and more acceptable for the Egyptian
consumer compared with its crossbreds with exotic breeds such as
Finnsheep or Romanov.

Genetic improvement for growth traits of Rahmani sheep is major
goal for sheep breeders because the efficiency of mutton production depends
primarily upon growth of lambs. Growth of lamb, indicated by body weights
and rate of gain at different phases of growth among the most economically
important and easily measured traits. Accordingly, genetic and phenotypic
parameters - for economic traits should be appraised regularly to enable
breeders to determine the breeding tools of choice for genetic evaluation and
selection, for planning efficient breeding programmes and for predicting
response to selection. This response can be predicted a priori by using
estimates of genetic and phenotypic relationships between all traits of
economic importance. On the other hand, the effective way to increase meat
output or achieve rapid growth and heavy market weight for lambs is by using
tested sires. -

In spite of there is a few number of recent studies have reported the
performance of Rahmani sheep and their crosses with Finnsheep or
Romanov (e.g. Elshennawy et al., 1998 and Metawi, 2001 a&b). There is an
extreme paucity. of information regarding the recent evaluation for genetic
parameters of growth traits of Egyptian Rahmani purebred lambs and sire
evaluation. Hence, these parameters were included into our consideration.
The purpose of this study was to investigate some environmental sources of
variation influencing six growth traits in a governmental flock of Rahmani
sheep at various stages of growth, from birth to 8 months of age as well as
sires evaluation.

MATERIALS AND METHODS

Date on 2417 Egyptian Rahmani lambs progeny of 114 sires (the
average number of lambs per sire was 19.01) collected over a 11-years period
(1989 to 1999) from El-Serw Experimental Research Station, Animal
Production Research Institute, Ministry of Agriculture were used in this study.
The farm located at the eastern north part of the Delta (about 20 km south of
Damietta city), Egypt.
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system applied in this farm was three lambing seasons per two years (in
January, September, and May). The flock was compelled to the schedule
applied under the feeding and management system of Animal Production
Research Institute (APRI). The feed was offered twice daily at 7 a.m. and 4
p-m. where the ewes were classified to groups according to their body
weights. From December to May, the flocks grazed on Egyptian clover
(Trifolium alexandrinum), from June to November ewes were fed on crops
stubbles and green fodder when available in addition to concentrate mixture,
Clover hay and rice straw. The concentrate mixture consists of 25%
undecorticated cotton seed, 17% yellow corn, 11% soybean meal, 15% rice
bran, 25% wheat bran 3% molasses, 2.5% limestone and 1.5% salt. Two
weeks before the beginning of mating season and during the last 2-4 weeks

of pregnancy, 0.25 kg concentrate mixture supplement were fed each
ewe/day.

Statistical analysis: The absolute rate of gain for each lamb was calculated
over three growth periods namely: Birth to 3 month (ADGO0-3), birth to six
months (ADGO0-6) and three to six months (ADG3-6). These, together with
the body weights at birth (BWT), 3 month (BT3) and 6 months (BTS6) of age,
constitute the six lamb growth traits analyzed in this study. The absolute
average daily gain was derived by taking the difference in weight within the
period and dividing it by the time interval in days. Data were statistically
analyzed utilizing the least squares mixed model and maximum likelihood
(LSMLMW) computer program of Harvey (1990). The fixed effects (beside
the sire of the lamb as random effect) fitted included year of birth (11 years
from 1989 to 1999), season of birth (January, May and September), Type of
lambing (TL) (single and twin), sex of lamb (SL) (male and female) and
interaction between TL X SL. The statistical model used to relate
observations (lamb growth traits) with independent variables (the random and
fixed effects) was as follows:
Yijklmn =U+ G+ Yr,- + Sey + T+ Fp+ TFm+e ijkimn where: E
Yijume=the individual's animal observation in relation to independent variables,
U =the overall mean of the trait in the population,
S; = effect of the th sire (= 2 e , 114), assumed random effect,
Yrj = effect of the | yearof birth (j=1,2, ...... 11), 1=1989, ..., 11=1999,
Sex = effect of the k™ season of birth (k= 1, 2, 3), 1= Jan,, 2=May, 3=Sep.,
Ti = effect of the " type of lambing (1=single, 2=twins)
Fm = effect of the m" sex of lamb (1 =male, 2=female),
TFim =the first degree interaction effect of | lambing type and m" sex of lamb
€ijikmn = random error associated with the ijkimn™ observation with mean =0
and variance §2 e.
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Birth weight (BWT) of lamb was included in the previous mixed model
as linear and quadratic covariate when analyzing all traits except BWT.
Heritability estimates were computed by the method of paternal half-sib
analysis according the formula: h2 =4 82 s / (82 s+82 e), where: h2 =
heritability estimate, §2 s = sire variance components and 82 e = variance of
records within sires (error variance components). Genetic and phenotypic
parameters estimated included heritability estimates (along with standard
errors) of each trait, and genetic (along with standard errors), phenotypic and
environmental correlation coefficients among these traits as traits of the lamb
were computed according to the formulas described by Harvey (1990) using
computer program (LSMLMW) of Harvey (1990).

Estimation of sire transmitting ability (ETA’s): The transmitting abilities of
sires with at least ten lambs were examined. The total number of sires used
in estimation of ETA’s was only 63 sires. Sire-transmitting ability for different
traits studied was estimated by Best Linear Unbiased Prediction method
(BLUP). One set of cross-classified non-interacting random effect (sire) is
absorbed according to Harvey (1990) where BLUP estimates for random sire
effects absorbed by maximum likelihood were obtained.

RESULTS AND DISCUSSIN

Lambs growth performance:

Least squares means (xSE) of BWT, BW3, BW6 ADGO-3, ADGO-6
and ADG3-6 were 2.97 = 0.033, 16.6 + 0.190, 24.4 = 0.294 kg, 151 = 2.10,
119 +1.63 and 86 + 2.16 g/d, respectively (Table 1). Live weights and gains
at all ages in the present study are fall within the ranges reported earlier by

Swidan et al. (1979), Khattabey et al. (1999) and Metawi (2001a) on Rahmani
lambs.

Fixed effects:

Effect of year of birth: Data presented in Table 1 show least squares means
of growth traits of Rahmanilambs from birth to 6 month of age according to
year of birth indicating that no clear trend in growth traits from year to year.
in the same time there is a great difference in ADG (113 g/d) during the
period from 3 -6 month of age, the minimum ADG in the year 1999 (16 = 9.87
g/d) and maximum ADG in the year 1991 (129 = 7.26 g/d). Year of birth was
a significant (P<0.001) source of variation for all studied traits (Table2). The
highly significant effect of year of birth on growth traits may be attributed to
changes in climatic conditions, plan of nutrition and management from one
year to another causing the variation in these traits.

Effect of Season of birth: The effect of season of birth was significant
(P<0.001) for all traits except BWT, WT6 and ADG0-6 (Table 2). The effect
of season of birth on growth traits arises from seasonal variations in the
environment resulting from changes in weather conditions and consequentiy
affects feed availability directly. Seasonal influence on a trait such as BWT
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operates through its effect on the dam's uterine environment mostly in late
pregnancy (Eltawil et al, 1970). Such factors operating in seasons prior to
lambing will be clear effect on BWT. This may explain the higher (albeit non-
significant) BWT of lambs (3.00 kg) born in lambing season of May where the
late months of gestation (March and April) fall in the Spring season where the
Egyptian clover (Trifolium alexandrinum) is available during this period such
as is the case in this study, the favorable prenatal nutrient availability for
lambs via their dams during late gestation. Such lambs would be expected to
weigh more at birth compared to those whose dams under a nutritionally
stressful period during gestation (in the summer season where dry
feedstuffs). On the other hand, season of birth plays an important role in
growth performance of lambs indirectly through its influence on the dam's
nutrition during suckling period (and hence amount of milk available to the
unweaned lamb) and later, directly, through its effect on the feedstuffs
availability and quality on which the lamb is subsequently weaned. This
effect is manifested in the present study through the highly significant
(P<0.001) effect of season of birth on WT3, ADGO0-3 and ADG3-6. In the
post-weaning period, the influence of season of birth is related also to its
effect on the quality and quantity of feedstuffs available to the weaned lambs.
Carrillo and Segura (1993) on hair sheep in Mexico reported that season of
lambing was a significant source of variation on weaning weight and ADG. In
Egypt, Elshennawy et al. (1998) on Egyptian Rahmani and Ossimi breeds
and their crosses with Finnsheep reported that season of birth had a
significant effect .on BWT, WW, BT4, and BTS. They added that spring born
lambs were heavier at BWT, Ww, BT4, BT6, and BT18.

Effect of sex of lamb (SL): Least squares means (Tables 1) indicate that
male lambs performed, in all growth traits, considerably better than their
female counterparts did. On average, male lambs were 0.18 (5.88%), 0.80
(4.71%) and 2.70 (10.5%) kg heavier significantly (P<0.001) than female
lambs at BWT, BT3 and BTS, respectively and grew faster significantly
(P<0.001) by 10 (6.41%), 15 (11.9%) and 21 (21.9%) g/d for ADG0-3, ADGO-
6 and ADG3-6, respectively (Tables 1 and 2). Consistent superiority of male
lambs. has been widely reported (Mavrogenis and Economides, 1980:
Nivsarkar et al, 1981; Dias et al., 1983, Fitzhugh and Bradford, 1983;
Barghout and Abdel-Aziz, 1986: Carrillo and Segura, 1993). Mavrogenis and
Economides (1980) found that male lambs consumed significantly more milk
than females thus grew faster and had heavier weaning weight. This has
been attributed also to hormonal differences between sexes and their
resultant effects on growth (Bell et al., 1970).

Effect of type of lambing (TL): In the present study, type of lambing (single
or twin) was a significant (P<0.001) source of variation for all traits except
ADG3-6 which was not significant (Table 2). Least squares means (Tables 1)
indicate that single lambs performed considerably better than twin lambs. On
average, single lambs were heavier than twin lambs at BWT, BT3 and BT6 by
0.67 (20.3%), 1.60 (6.20%) and 1.50 (5.98%) kg, respectively and grew faster
by 19 (11.8%) and 7 (5.74%) g/d in ADGO-3 and ADGO-6, respectively.
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Carrillo and Segura (1993) on hair sheep in Mexico reported that single born
lambs were heavier than twins and triplets. Robinson et al. (1977) reported
that for lambs in utero, as the number of foetuses increases, the number of
caruncles attached to each foetus decreases, thus reducing the feed supply
to the foetus and hence reduction in the birth weight of the lambs.
Elshennawy et al. (1998) on Egyptian Rahmani and Ossimi breeds and their
crosses with Finnsheep reported that single lambs were significantly heavier
than twin lambs at all ages.

Effect of interaction SL and TL: The interaction of sex of lamb and type of
lambing had a moderate (P<0.05) effect only on BT3 and ADGO-3 (Table 2).
Generally, in all traits (except ADG3-6) in the present study single born and
male lambs were heavier in weights and grew faster than twin born and
female lambs (Table 1). It would seem that birth type effects are commonly
observed mainly because of competition for the limited supply of ewe milk.
This is supported by Barghout and Abdel-Aziz (1986) who found a strong
relationship (P<0.01) between the milk production of both the Turkish and
Barki ewes and weaning weight and preweaning growth rate of their lambs.
In the same trend, Norton and Banda (1993) found no differences in growth

between single and twin born kids when subjected to artificial rearing of the
kids.

Effect of birth weight: The relationship between BWT of lambs and their
body weights and gains up to 6 month of age are shown in Tables 1 and 2.
Al linear regression coefficients of BT3, BT6, ADG0-3, ADG0-6 and ADG3-6
on BWT were significant and positive (1.30 = 0.098, 1.50 + 0.141 kg/kg, 3.44
+ 1.08, 2.77 £0.782, 2.13 £1.00, g/d per kg BWT, respectively). Meanwhile,
the quadratic regression coefficients were not significant and positive except
the regressions of ADGO0-6 and ADG3-6 on BWT were significant and
negative (-0.908 = 0.47 and -1.99 = 0.604 g/d per kg BWT, respectively) and
regression of BT6 on BWT was not significant and negative. Barghout and
Abdel-Aziz (1986) reported that the regression of preweaning daily gain and
weaning weight of lambs on their BWT were 1.845 g and 1.129 kg,
respectively. The heavier lambs at birth stimulate higher milk yield by more
frequent and vigorous suckling thus grow faster and weigh heavier at
weaning (Owen, 1978).

Sire effect:

The least squares analysis of variance for effect of sire of the lamb
on growth traits are given in Table 2. The partitioning and proportions of the
variance components due to sire are shown in Table 3. The proportions of
sire variance components (82s) for all studied traits were 8.04 to 11.94%.
Data given in Table 4 show that sire variance components increased with
advancing of age, for body weights increased from 8.04% at birth to 11.4% at
six months and for growth rate increased from 9.58% for ADGO-3 to 11.9%
for ADG3-6, indicating that preweaning growth differences are expected to be
more reflective of maternal traits, such as milk production, than sire effects.
Differences in postweaning performance would most accurately reflect the
genetic contribution from the sire. The highly significant effect (P<0.001) of
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sire of lamb on all studied growth traits suggesting that genetic improvement
through the selection of rams for high live body weights as well as rapid pre-
and postweaning average daily gain may be a key resource producers need
to increase their economic income from lamb production systems.

Table 3: Estimation of sire variance components (c’s) and error

variance components (c’e)* and proportion of variance (V %)
due to random effect (sire) for different studied traits.

—— Sire Error

pran (c%) (V%) o (V%)
Birth weight 0.036 8.04 0.412 91.96
Weight at 3-months of age 0.956 9.08 9.57 90.92
Weight at 8-months of age 2.25 10.44 18.3 89.56
ADG from birth to 3 months 115.9 9.58 1094 90.42
ADG from birth to 6 months 71.97 11.18 572.0 88.82
ADG from 3 — 6 months 128.1 11.94 944 .4 88.06

* d.f of sires and error components were 239 and 1418, respectively.
*"ADG = average daily weight gain.

Genetic parameters:

Heritabilities: Heritability estimates (= SE) of BWT, BT3 and BT6 were
found to be 0.325 + 0.06, 0.363 + 0.07 and 0.418 + 0.07, respectively. (Table
4). The medium heritability estimates reported in the present study fall within
the range reported in the literature. According to the review by Fogarty
(1995), the range of heritability estimates in different sheep breeds for BWT
were 0.02 to 0.45, for weaning weight (2-5 months) were 0.03 to 0.57 and for
postweaning weight (up to 9 months of age) were 0.03 to 0.49 . Heritability
estimates (+ SE) of ADGO0-3, ADG0-6 and ADG3-6 were found to be
0.383+0.07, 0.447+0.07, and 0.478+0.08, respectively (Table 4). It should be
noted that lower heritability estimates for lamb growth traits were reported by
other others. For instance, Wolf et al. (1981), for lambs of mutton breeds and
hybrids, showed heritability within the range from 0.02 for weight at the age of
4 weeks to 0.05 for weight at 8 weeks. Croston et al. (1983) for Suffolk ram
lambs found heritabilities from 0.02 (weight at 4 weeks) to 0.20 for weight at
the age of 124 days. Waldron et al. (1990) reported heritabilities of 0.07, 0.22
and 0.33 for gains from birth to 60 days, from birth to 120 days and from 60 to
120 days, respectively. Carrillo and Segura (1993) on hair sheep in Mexico
who reported that heritabilities of BWT, weaning weight and ADG for Pelibuey
breed were 0.16£0.04, 0.12:0.03 and 0.1 1£0.03, respectively and
0.04x0.07,, 0.17=0.09 and 0.15+0.08 for Barbados Blackbelly breed,
respectively. Maria et al. (1993) for Romanoy sheep lambs, where the
estimated direct heritabilities ranged from 0.04 for BWT to 0.26 for weight
gains up to 40 days. Jurado et al. (1994) studied growth traits in a Spanish
Merino flock, found that heritabilities of BWT, WWT (30 d) preweaning daily
gain, postweaning daily gain, and weight at 90 d, respectively, were 0.13,
0.09, 0.03, 0.15, and 0.11. Olesen ef al. (1995) found that direct heritability
of weaning weight of the Norwegian breed lambs was 0.13. Shrestha et al.
(1996) obtained heritabilities of 0.25 and 0.35 for BWT and weight at 91 days,
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respectively. Mousa et al. (1999) working on crosses of Columbia rams to
Hampshire x Suffolk ewes found that estimates of direct heritability were 0.09
and 0.09 for BWT, WWT (7 weeks), respectively. Gut et al. (2001) on White-
headed Mutton sheep in Poland found that direct heritability estimates for
growth traits ranged from 0.0042 for ADG from 1-28 days of age to 0.1734 for
BWT. In contrast, results obtained by Olson et al. (1976) and Mavrogenis et
al. (1980) were higher than those presented above. They found that
heritability of ADG from 14 to 22 and from weaning to 20 weeks of age were
0.46 and 0.56, respectively. Missohou et al. (1993) also found that heritability
estimates were 0.50+0.14 for BWT, 0.52+0.15 for one-month weight,
0.71+0.18 for weaning, 0.44+0.13 for gain from birth to one month and
0.60+£0.16 for gain from birth to weaning which were higher than those
reported in the present study. It is worthy to mention that the values of
heritability cited from the literature for the same trait may differ according to
the used method for estimation where sire and dam models {e.g. paternal half
sibs or regressions... etc.) ignoring existing relationships between parents
compared with the animal model (Gut et al., 2001).

As a result of increasing sire variance components with advancing in
age for body weights and growth rates reported in the present study (Table
3), also the obtained heritability estimates had the same trend (Table 4).
Heritability estimates progressively increased from 0.325+0.06 for BWT to
0.418+0.07 for BT6 and from 0.383+0.07 for ADGO0-3 to 0.478+0.08 for
ADG3-6. Similar trend also was found by Nasholm and Danell (1996) using
Swedish fine wool sheep. They estimated genetic parameters for weights of
lambs from birth to 1 day before siaughter and reported that Direct
heritabilities increased with lamb age from 0.07 for birth weight to 0.21 for
weight before slaughter and for daily gain during shorter periods, direct
heritability increased from 0.07 for the period from birth until 3 wk of age to
0.14 for the period from weaning until 1 d before slaughter. The moderately
higher heritability estimates for 6 months live weight and gain in this study
indicate that to select lambs for their own genetic merit for weights and gains,
it would be best to use body weight at 6 months of age as the selection
criterion rather than weaning weight. The & months live weight gain should
be superior to weaning weight and pre-weaning growth rate since it is much
less influenced by maternal effects. Itis clear from these and other resuits
that post-weaning growth generally has higher heritability estimates than pre-
weaning growth. This would indicate that environmental factors had more
influence on early lamb gain than on gains later in the lamb's life. This may
be attributed to the high maternal influence associated with lamb growth
performance early in life. High maternal influence has a tendency to increase
the component of variance environmental to the lamb thereby lowering
heritability estimates (Thrift et al, 1573). In this respect, wolf et al. (1981)
concluded that the estimates of heritability of BWT and early growth rate
generally low to medium, which is usually attributed to the importance of
variation in dam effects, especially in milk production and to competition
between littermates. So, the heritability estimates tend to increase with age.
Another explanation also that should not be excluded herein for the causes of
increasing heritabilities of body weights and growth rates with advancing in
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age was given by Shrestha and Heaney (1987) who mentioned that the low
estimates of heritability of early growth rate (e.g. up to 70 days) may be due
to absence of controlled environment and uniform ' condition and large
differences in solid feed intake following initial restricted milk feeding before
weaning. Hence, it is generally believed that more progress in WWT or gain
can be made by selection on post-weaning weights and gains than on
preweaning weights and gains.

Genetic and phenotypic correlations: Genetic, phenotypic and
environmental correlations among growth traits at various ages are presented
in Table 4. The correlation coefficients among growth rates and various
weights and among growth rates themselves ranged from very low and
negative to high and positive. Additionally, all phenotypic correlations among
weights and gains were all positive and generally high and the correlations
mostly tended to decrease as the time interval separating the observed
weights or gains increased. The genetic correlation between BWT and BT3
was low and positive (0.121 + 0.144), indicating some expected correlated
response.  Similar results were found by Mavrogenis et al (1980) who
reported that BWT had low genetic correlations (0.16 — 0.21) with all weights
(weaning, 5, 10, 15, and 20 weeks) and gains (from birth to weaning and
from weaning to 20 weeks). Meanwhile Stobart et a/ (1986) reported higher
genetic correlation estimates than that obtained in the present study between
BWT and both weaning weight (0.22+0.25) and various growth rates
(0.68+0.20). The genetic correlation between BT3 and BT6 was 0.739 +
0.063, and between BT3 and ADGO-6 was 0.712 = 0.07 . The high and
positive genetic correlation between the two traits suggests that selection-for
any one of the two traits would result in considerable positive change in other
trait. One could concentrate on traits with high heritability as long as there
exist a high positive correlation with other traits of economic value.
Meanwhile, the genetic correlations between BWT and each of WT8, ADGO-
3, ADG0-6 and ADG3-6 were low and negative (-0.074 +0.142, -0.058 +
0.145, -0.200 + 0.138, -0.242 =+ 0.135, respectively). Such negative
estimates (although low) could be explained by the effect of compensatory
growth obscuring underlying genetic relationships. It seems logical to
suggest, in general, that the low negative correlations which appear between
BWT and each of WTS, ADGO-3, ADG0-6 and ADG3-6 are consequences of
compensatory growth and not antagonistic as such.

The estimates of genetic correlation (Table 4) show no genetic
antagonisms between BWT and BT3, between BT3 and BT6 and among
gains at different ages studied. There is, therefore, potential for exploiting
correlated response for most of these traits. Moreover, selection directed
towards weights at later age (6 months) would minimize response in BWT
and decrease dystocia, which may result due to selection for increased BWT.
In other words, the low and negative genetic correlations between BWT and
other traits are of considerable importance since BWT, as a correlated trait
could not pose any serious problem of increasing lamb difficulties.
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Comparing our results with those in the literature, Maria et al. (1993)
working on Romanov Sheep analyzed birth weight (BWT), weaning weight
(approximately 40 d) (WW), 90-d weight (W90), and daily gain for the periods
bith to weaning (DG1) and weaning to 90 d (DG2). They found that
estimates of genetic correlations were 0.12 (BWT with WW); 0.24 (BWT with
W80); 0.48 (WW with W90); 0.69 (DG1 with DG2); -0.01 (BWT with DG1);
0.05 (BWT with DG2); 0.59 (WW with DG1); 0.47 (WW with DG2); 0.67 (W90
with DG1); and .98 (W90 with DG2). They suggested that selection should
be effective for WW, DG1, and DG2 but less effective for BWT and W90.
Such negative and low correlation between BWT and DG1 (-0.01) was found
also in our study.

Sire transmitting ability:

The minimum, maximum and range of sire transmitting abilities for
growth traits using 10 lambs or more for each ram are presented in Table 5.
It could be noticed that there are large differences between the bottom and
the top sires in ETA’s values. The present results given in Table 5 show
large genetic differences among sires for different studied traits, which
accordingly reflect the high potentiality for rapid genetic progress in growth
traits through selection of rams within the Rahmani sheep flocks. Concerning
percentage of number of rams that had negative BLUP estimates for different
studied traits (Table 5), about 47.6 to54.0% of the rams had negative values.
Selecting rams with high values than average of the flock in studied growth
traits which had positive BLUP estimates, for intensive use in breeding
purposes may lead to rapid genetic improvement in these traits. In the same
time, by mating ewes to rams selected from the top ranking performance
tested rams for growth traits, this procedure would help minimize the impact
of selection errors due to the low accuracy on individual animal records.

Table 5: Minimum, maximum and range for sire transmitting ability for
growth traits in Egyptian Rahmani lambs.

BLUP estimates Negative
Trait Min. Max. Range °stimates %
Birth weight (kg) -0.439 0.308 0.744 52.4
Weight at 3-months of age (kg) -1.684 2735 4,419 54.0

k
Weight at 8-months of age (kg) -2.742 3.542 6.284 47.6
ADG from birth to 3 months (g) -18.82 29.93 48.75 54.0
ADG from birth to 6 months (g) -13.76 19.65 - 33.41 47.6

ADG from 3 - 6 months (g) -15.48 31.57 47.03 52.4

Spearman rank correlation coefficients among the ETA’s for studied
traits are given in Table 6. The highest rank correlations among ETA’s of
sires were found between BT6 and ADGO0-6 (1.00), BT3 and ADG0-3 (0.999),
between ADGO0-3 and ADGO0-6 (0.836) and between BT3 and BT6 (0.829).
Positive correlated response should be expected in other correlated traits due
to the generally large and positive rank correlations On the other hand, rank
correlation coefficients between BWT and each of BT6, ADGO0-6 and ADG3-6
were negative and low (-0.096, -0.096 and -0.360, respectively) indicating
that selection of rams for one trait will improve the other traits.
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Table 6: Spearman rank correlation coefficients among sire transmitting
abilities (ETA’s) for live body weights and averages daily gain.

Trait BWT BT3 BT6 ADGO0-3  ADGO-6

BT3 0.120

BT6 -0.096 0.829

ADGO-3 0.120 0.999 0.835

ADGO-6 -0.096 0.830 1.00 0.836

ADG3-6 -0.360 0.311 0.736 0.319 0.762
CONCLUSION

From the results of this study' it is concluded that: 1) the traits can be
improved by selection with no serious antagonisms among traits studied, 2)
heritabilities were large enough that selection would be effective for improving
any of the studied growth traits and 3) Genetic improvement through the
selection of rams for rapid pre- and post-weaning average daily gain may be
a key resource producers need to meet the challenges in lamb production
systems.

REFERENCES

Barghout, AA. and A.S. Abdel-Aziz (1986). A comparative study of body
weight and growth rate of Turkish and Barki lambs during the suckling
period. Egypt. J. Anim. Prod., 26(1): 47 - 54.

Bell G. H.; J.N. Davidson and H. Scarborough (1970). Textbook of physiology
and biochemistry. Longman Group Limited, Edinburgh, UK.

Carrillo L. and J.C. Segura (1993). Environmental and genetic effects on
preweaning growth performance of hair sheep in Mexico. Trop. Anim.
Health Prod., 25(3):173 - 178

Croston, D.; J.L. Read; D.W. Jones and D.E. Steane (1983). Selection on
ram 18-month weight to improve lamb growth rate. Anim. Prod., 36:
159 — 164.

Dias, M.E.; A. Serrano and J.M. Jimenez (1983). Influence of birth weight on
the viability of lams. 34" Annual Meeting of the European Accociation
for Anim. Prod., Madrid, Spain, 3 -6 Oct., 1983: 614 — 615.

Elshennawy, M.A.; H. Mansour; E. El-Tawil and E.I. Shehata (1998). Breed
genetic components of some lamb growth traits of Egyptian Rahmani
and Ossimi breeds, and their crosses with Finnsheep. Proc. the 10"
Conf. of the Egypt. Soc. Anim. Prod., Assiut, Dec. 13-15, 1998.

Eltawil, L A; L.N. Hazel; G.M. Sidwell and C.E. Terrill (1970). Evaluation of
environmental factors affecting birth, weaning and yearling traits in
Navajo sheep. J. Anim. Sci., 31 (5):823-827.

FAO, Food and Agriculture Organization (2001). Statistics, Food and
Agriculture Organization of the United Nations, Yearbook Country.

940



J. Agric. Sci. Mansoura Univ., 27 (2), February, 2002

Fitzhugh H A and Bradford G E (eds.). (1983). Hair Sheep of Western Africa
and the Americas: A Genetic Resource for the Tropics. Winrock
International Livestock Research and Training Center, Morrilton,
Arkansas, USA. 317 pp.

Fogarty, N.M. (1995). Genetic parameters for live weight, fat and muscle
measurements, wool production and reproduction in sheep. A review.
Anim. Breed. Abst., 63:101.

Galal, E.S.E.; H.R.M. Metawi; AK, Abol-Naga and A.|. Abdel-Aziz (1996).
Performance of and factors affecting the smallholder sheep production
system in Egypt. Small Ruminant Res., 19: 97-102.

Gut, A; P. Sipsarz and T. Szwaczkowski (2001). Genetic trends of some
performance traits in White-headed Mutton sheep. Czech J. Anim. Sci,,
46(8): 363 - 369.

Harvey W R. (1990). User’s Guide for LSMLMW, Mixed Model Least
Squares and Maximum Likelihood Computer Program. PC-2 Version.
Ohio State Univ., Columbus (Mimeograph), USA.

Jurado, J.J.; A. Alonso; and R. Alenda (1994). Selection response for growth
in @ Spanish Merino flock. J. Anim. Sci., 72(6):1433 — 1440.

Khattabey, E.S.; A.[E. Mahdy and |.A. El-Sayed (1998). Effect of system of
feeding on pre- and post-weaning performance of Rahmani and Ossimi
lambs. J. Agric. Sci., Tanta Univ., 25(1): 10-26. ;

Maria G.A; KG. Boldman; and L.D. Van Vieck (1993). Estimates of
variances due to - direct and maternal effects for growth fraits of
Romanov sheep. J. Anim. Sci., 71(4):845 — 849,

Mavrogenis, A.P.; A. Louca; O.W. Robison (1980).  Estimates of genetic
parameters for pre-weaning and post-weaning growth traits of Chio
sheep. Anim Prod., 30:271.

Mavrogenis, A.P. and S. Economides (1980). Relationships between ewe
milk production and lamb growth. Anim. Breed. Abst., 49, 6388.

Metawi, H.R. (2001a). The role of crossbreeding Romanov sheep with
subtropical Rahmani breed in improving lamb production efficiency. J.
Agric. Sci., Mansoura Univ., 26(9): 5335 - 5342. :

Metawi, H.R. (2001b). Effect of breed and management system on lamb
‘production of ewes. J. Agric. Sci., Mansoura Univ., 26(9): 5343-5348.

Missohou A.; R. Sow: M.T. Nahar and P. Gongnet(1993). Genetic variability
of growth in sheep grown at the animal husbandry research center of
Dahra., E.I.S.M.V., Dakar Senegal. Dakar Med., 38(1):43 - 48.

Mousa, E.; L.D. Van Vieck and K.A. Leymaster (1999). Genetic parameters
for growth traits for a composite terminal sire breed of sheep. J. Anim.
Sci., 77(7):1659 - 1665.

Nasholm A, and O. Danell (1996). Genetic relationstips of lamb weight,
maternal ability, and mature ewe weight in Swedish finewool sheep. J.
Anim. Sci., 74(2):329-339.

Nivsarkar, A.E.; R.M. Acharya and M. Kumar (1981). Note on factors
influencing pre-weaning weights and live weight gain in Malpura and
Sonadi sheep. Indian J. Anim. Sci., 51; 375.

941



Oudah, E.Z.M.

Norton B.W. and T.T. Banda (1993). The growth potential of Australian
cashmere goats from birth to weaning. In: Recent Advances in Goat
Production. Proceedings of the V International Conference on Goats,
held in New Delhi, India, 2-8 March 1992

Olesen, |.: M. Svendsen; G. Klemetsdal and T.A. Steine (1995). Application
of multiple-trait animal model for genetic evaluation of maternal and
lamb traits in Norwegian Sheep. Anim. Sci., 60: 457 - 469.

Olson, Larry, W.; G.E. Dickson and H.A. Glimp (1976). Selection criteria for
intensive market lamb production. Growth traits. J. Anim. Sci., 43:87.

Owen, J.B. (1976). Textbook "Sheep Production” Baillere, London. (Cited
from Barghout and Abdel-Aziz, 1986).

Robinson J.J., I. McDonald; C. Fraser and R.M.J. Crafts (1977). Studies on
reproduction in prolific ewes. 1. Growth of the products of conception.
Journal of Agricultural Science (Cambridge) 88:539 - 552.

Shrestha, J.N.P. and D.P. Heaney (1987). Genetic and phenotypic
parameters of early growth traits of lambs reared artificially in a
controlled environment. Can. J. Anim. Sci., 65:37.

Shrestha, J.N.P.. H.F. Peters; D.P. Heaney and L.D. Van Vieck (1996).
Genetic trends over 20 years of selection in the three synthetic Arcotts,
Suffolk and Finnish Landrace sheep breeds. 1. Early growth traits.
Can. J. Anim. Sci., 76:23 — 34.

Stobart Robert H.; J.W. Bassett; T.C. Cartwright and R L, Blackwell (1986).
An analysis of body weights and maturing patterns in western ranges
ewes. J. Anim. Sci., 63: 729.

Swidan, F.: AM. Aboul-Naga; A.S. El-Shobokshy and A.M. Abbas (1979).
Performance of Rahmani male-lambs weaned at six or eight weeks of
age. Egyptian J. Anim. Prod., 19(2): 159-168.

Thrift F. A J.V. Whiteman; and D.D. Kratzer (1973). Genetic analysis of
preweaning and postweaning lamb growth traits. J. of Anim. Sci.,
36:640.

Waldron, D.F.; D.L. Thomas; J.M. Stookey; T.G. Nash; K.F. McKeith and R.L.
Fernando (1990). Central ram tests in the Midwestern United States:
lll. Relationship between sire's central tests performance and progeny
performance. J. Anim. Sci., 68:45.

Wolf, B.T.. C. Simth; JW.B. King and D. Nicholson (1981). Genetic
parameters of growth and carcass composition in crossbred lambs.
Anim. Prod., 32:1-7.

942



J. Agric. Sci. Mansoura Univ., 27 (2), February, 2002

sl (Blaall B salll cliial G auiig A8 6l ulaall ks
i paal)

Ba58 daaa (s 0 L)

aa— Fool ‘545)5‘.3J—3MM;—19U_}H3,|1$—Q13ME&3)P&'

Tl V)£ el el ey Jan YEVY el 5591 o Bl jall ada b craaaiad
P U TN PRLIVCEL W I \QJ-\;_JJSIL'MIJ.\:L“_;\‘-E.; A9 VAT Lo el A
B e S Ll (1 g2e 28 G 3 e (5 fial lanl o3 pady Cilagyall 381 a2l Jilas
EJY_,-“&HJM‘HJ@W|J(‘J_,:JJJﬂa)S.\Y_,j‘&_,iJM‘UAd;Jﬁ._\-J‘“u‘,,._’.\l_u.“
}__A.'l.“d.\.u_’_}.-.“‘}.)‘u_.:'\¢Ttﬁ.}aﬂﬁpd¢aﬂaj):ulﬂl;um:ﬁuujs(zﬁg‘:t;ﬂ)gi.m)
r‘_I—LtS .Jx..:'l—‘-)g:&.‘_)x:-‘ﬁé&&u]‘&qt‘)».:r)‘c‘_é;w‘t}‘“"ﬁu
Lo (i g8y hi laadl JalaaS) laa ¥l Jdatll 23 gai M Dl die Jaall 55y i)
TELE AT YAV i b LS S il ) clieall Silay pall ) 2all cilla e caly
.dl_,mu.‘ge_,yﬁi\W ARR SR taas
e (000 e o ) Dgind Qe @0 daall iy D) By I e JU S Ly
IH—i 1=V el ¥ ee o Dl e asdl sall Jlaay jsd ¥ jee die (50 e JS
CJLI.A].‘C—_“;U_E(-J-'\GJLua“h)M_Pﬂunn!ﬁﬁiiyﬂtﬂuﬁ ).-Jup
o o Jell O ol Wi pal) Ga 06l Y = T e pagdl palll Jama ae Lo R g )
)_Amdh.o_,_)__”.-:r).ce.ﬁ:wﬂldﬁ thl‘tys&ﬁ&wﬁﬁdi&‘fﬂ&y}d-aﬂ
QJJHA—&JJAJ‘QMMJ‘MY‘JAMQLS.M*-)AGU.EMQAL“_}_!B'
03—l el a6t T =Y Gy oaed T in Sl G sl gl Jaea e S laad
Mginay Wla S Sl die Jaal)
&0 cliall '_)iVA UJiEV t-J"J\T 5~J1\A 6-_)‘"”' ‘-J?'\'o szl-’-"“ w\S...\lf.._écﬁg %
:\.....;.‘KLGh}_}d‘!lﬁuﬂnOﬁé})ﬂ)dﬂk&hJéleﬂ‘d@J\”&b#ﬂﬁﬁ&.u.uﬂ'lu.!é
S Y il 5 AV Cliall g Sud) 035 o ol e e (2,84 ) C VYY) Lmsay
Tl ot A G Sa gl ) sl Ve Clis pes pa Wy Dl g Alsies ) as digen
Vs Bl o paill dane e JSy 5568 1T e o gasall palll Jana o S, (4 Y EY
(VAN I VYY) Dingag Lmiiig Sl Y ClS [ ped ¥ 0 L sed
u__‘n';H;Ed..“a'if.L._)LefLLall‘aLdl.Lu}ldlQ;Bil_};jlsm:\._:_”:ulli_)idlhﬁa_}ﬁ.l
Lo G puall 300 o Con gl 5 385 (U2 17) Sl oDn 5500 W i ) QA jate
dl \AJI\Y—HS‘._)cﬁY'F L.?l.l' TJVEY- sYJV\'D+ uj‘l \J.\Ai— LtJT’-A'l' é‘ ._Jﬂ“l—,_',ﬁ
s el s L Il e agfaa T 0VE V0 SET- 14 JT0+ ) VY V- (Y4 ar+
Aol dall aeal %0€ 50 N £V 1 ST S aall il Al &) e Jaa 3 AL
ft_fxl‘.r.L‘_u..ahH&F}Lﬂ%;ﬂlb@\éfgyﬁ;ﬁjlkujd..'t...e._éculs
dinas 32 T 013 O Sy D 555 G SABLE I ae L (V50 (1 1Y) Zingay
fy SrTRc M L N N S | 0 VY ) Liaddie S el ¥ s DL e gl sl
I3 = Ty osei 7 Fa Dl e el sl Janay 56l T 05 e S5 Dl 5
007V = (e 00T =) D bl Y Cdlalas calS
el 4 ol o0 g ad saill Qs fpaad QlATY) @JLL‘FL}S@—\:KJJMH:;AQALPBLQ
4__;‘.:.J_..ai.glkr.ll_)_,hug_.aﬂ13ehS€J£HLef\le@&dlHS&L;:_JI—T ‘.é..a:\.:\.n._liJLA:I
Al—aill daag JE il Jana Slial 3 il (ELSH o LAy - A jadl cleall o Ny | B
Pohand) ) plaal LY SeliCll wd ;6 A dn G 5l el of oSa
943 :



