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Tms srony was carried out in five farms owned by the Egyptian
Meat and Milk Organization, located in different regions in Egypt.
The study comprised records of 3855 Fleisch Merino lambs born dur-
ing three successive years starting in 1969, In addition to pedigree
information, data on the date and weight of birth, four-month and
yearling body weights and weight and date of the first greasy fleece
weight were recorded.

The original data were adjusted for the effects of farm, year and
season of birth, sex, and type of birth using least squares constants
developed by the analysis of variance (Harvey, 1960). Farm X
season interaction was adjusted for only in birth weight, and the
effect of age on shearing was accounted for by linear regression.

Phenotypic correlations were computed between all possible pairs
of traits. Estimates of heritability and genetic correlations were
obtained as four times the intraclass correlation among paternal half-
sibs after testing the probable effect of twins on the genelic relatio-
nship among half-sibs. Estimates of heritability were 0.29 4 0. 058,
0.28 4 0.057, 0.29 +0.058 and 0.32 = 0,061 for birth, four-
month, yearling body weights and for the first greasy fleece weight,
respectively.

All phenotypic and genetic correlations between body weight
traits were positive and significant (P <0.01). Phenotypic correla-
tions between first greasy fleece weight and each of birth weight,
four-month weight and yearling weight were-0.01 40,016, —0,02 +
0.016, - 0.02+4 G.016, respectively. The second estimate only was
ignificant (P <<0, 01).

Estimates of environmental correlations showed a general trend
similar to that of phenotypic correlations, Direct selection for any
of the traits that appeared early on the lainbs was foand to result
in a poor or negative corrclated response of the late and more impor-
tant traits because of the small differences between estimates of heri-
tability and the relatively low-to-moderate or negative genstic correla -
tions.

Genetic and phenotypic parameters of economic fraits are necded in planning
selection programmes, especially if the plan includes improvement of more
than one trait and when some traits are expressed on the individual at an earlier
age. The magnitude of heritability and the intensity and direction of associa-
tion between the traits involved would provide the information necded for se-
lection plans.

* Egyptian Meat. & Milk Organization, Cairo, Egypt.
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This study was carried out to measure the phenotypic and genetic param-
eters for birth weight, four-month and yearling body weights and the first
greasy fleece weight in five flocks of Fleisch Merino sheep raised under farm
conditions in different regions of Egypt using on-the-farm records.The adoption
of those traits was based on their impact on selection of individuals when they
are one vear old for mutton and wool production.

The inclusion of the greasy fleece weight in the study rather than the clean
fleece weight which is the final wool product would be justified by the fact, that
the greasy flecce weight was the on-the-farm criterion for measuring wool produc-.
tion of individual animals. Also, the genetic correlation of greasy wool weight
with clean wool weight was found in many studies to be positive and high (Motley,
1955; Battie, 1962; Brown and Turner, 1968 and Mullaney et al., 1970). The
results obtained from this study were cxpected to provide basic information for
selection for body weight and wool produciion.

Material and Methods

A. Data

Data were collected from 3855 lambs born to imported Fleisch Merino
ewes maintained in five farms belonging to the Bgyptian Meat & Milk
Organization. Farms were located in three different regions of the Northern
part of Egypt. Two lambing seasons were defined: (1) April 1, to Oct. 31, and
(2) November 30, to March 31. Better environmental and pasture conditions
usually prevail in the second season. Lambs were kept with their mothers.
until weaning at appreximately four menths of age, and creep feeding was
provided during the suckling period. Thereafter, lambs were put on pasture,
and concentrates were offered when the pasture was poor and st the finishing
stage of fattening. Males were separated from females at the age of about
eight months and the extra individuals were prepared for marketing. Lambs
were shorn for the first time when they were over eight months of age and
shearing was done once a year in the month of May. The routine flock ma-
nagement for disease and parasites control was practiced by frequent vaccina-
tion, drenshing and dipping.

Data included records of lambs for which all of the four traits studied
were recorded. The four traits were: birth weight, four-month body weight,
yearling body weight and the first greasy fleece weight. All available informa-
tion on the lamb’s pedigree, farm, date of birth, sex, type of birth and date
and body weight at the time of first shearing were recorded.

-B. Statistical procedures

Least Squares analysis of variance descriped by Harvey(1960) was used for
partitioning the total variation in the four traits studicd into parts attributable
to non-genetic sources of variance assumed to influence each trait. The origi-
nal data for each trait were adjusted for the effects of farm, year of birth, scason
of birth, sex and type of birth. Birth weight was also corrected for the effect
of farm X season interaction and the effect of age on shear weight was accounted
for by linear regression.  The mean squares obtained from the usual one-way
analysis of variance and covariance between and within sires were equated
to their expectations to obtain estimates of the components of variance and
covariance.

Egypt. . Anim. Prod. 18, No. 1 (1978)
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The general model underlying a corrected observation on a lamb could
e represented by :

Yij=u-+8,+ej, where

Y j==an observation taken on the j 7/ lamb of the i ¢ ram,
U = overall mean of a trait,

S; = the effect of the i th ram, i =1, 2,....r,

¢j= a random effect associated with the ij r4 observation,

The model was considered to be random with s; and e;; having zero meang
and variances o% and o2, respectively.

Estimates of heritability (h%) were obtained as follows :
W=4d4a2 | (62402

The sampling error of heritability estimates was computed by the formula
given by Woolf (1961).

Analysis of covariance between all possible pairs of traits was performed
in a similar manner to provide estimates of phenotypic and genetic correlations,
The correlations were estimated using the variance and covariance components
as described by Hazel (1943). Sampling errors of the genetic correlations were
caleulated according to the formula given by Robertson (1959).

Estimates of environmental correlations and correlated response to sele-
ction were derived from estimates of heritability, genetic and phenotypic cor-
relations.

Resulis and Discussions
A. Estimates of heritability

Estimates ol heritability for the three body weights studied and for the
first greasy fleece weight were calculated as four times the intraclass correfa-
tion among half-sibs. It might be argued that the presence of 112 pairs of full-
sibs among the progeny representing 5. 8% of the total number of observations
would result in an upward bias in the estimates of heritability obtained by the
half-sib method. To test the significance of this bias, the average relationship
between individuals having the same sirc was calculated according to the for-
mula given by Rendel (1956): '

- _025[n(n-B)/2— 3 b (b—1) /2] + 0.50 [3 b (b—1) /2]

8 - n(n—1)/2
42D (b—1)
oz [ 43000 |
where,

rg= the average genetical correlation,
n = number of ewes within groups with the same sire, and,

b = number of ewes in each group of full sibs, within groups of ewes with
the same sire,

Ligypt. J. Anim. Prod. 18, No. 1 (1978)
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The calculated average relationship, within sire groups was 0.251. Thus
arelationship of 0.25 was assumed and the number of full sibs was con-
sidered to be too small to cause sizeable biases in the estimates.

The estimates of heritability arrived at in this study for body weights
were presented in Table 1. The estimates agree with many of the reported
estimates for these traits (Tallis, 1960; Shalton & Campbell, 1962; Pattia,
1966; Fahmy ef al., 1969 a; Galal et al., 1970; Vesely ez al., 1970 and Ozecan,.
1971).

The cstimates of heritability given in Table 1 for the three body
weights weights studied were very close to each other and indicated the con-.
sistency of the genetic influences on the variance of body weight from birth to-
yearling age.

It seemed that greasy fleece weight was more heritable than body weight.
A higher estimate of heritability for this trait (0.39 4 0.06) was obtained.
This estimate was close to previous estimates given in many studies (Ra-
domska, 1970; Vesely er af., 1970., Nawara and Dumiec, 1972., and Eikje,
1975),
B.Phenotypic and genetic correlations

Table 2 includes the phenotypic and genetic correlations obtained between
pairs of traits. The phenotypic correlations between different body weights
had positive values and were, in general, high and very close to their correspond-
ing genetic correlations. All values were highly significant (P<0.01). Phenotypic
correlation between body weight traits increased from 0.328 and 0.23 between
birth weight and four-month weight and between birth weight and yearling
weight, respectively, to 0.48 between four-month weight and yearling weight.
Similarly, the genetic correlations increased from0.29 and 0.20 to 0.46 judging
from the coefficients of determination given in Table 2 it could be concluded that
more than 20%, of the phenotypic and genetic variances in yearling weight
could be explained by variation in four-month weight.

Concerning the association between first greasy fleece weight and body
weight at different ages, it seemed that there was an almost consistent negative
relationship between body weight and fleece weight (Table 2).

However, while genetic correlations were all significant (P<0.01), only
the phenotypic correlation between four-month body weight, which preceded
the age of first shearing and the greasy flecce weight of that shear was signi-
ficant (P<0.01). Yet, the value of this correlation coefficient (—0.09+40.016).
was very low as compared to the corresponding genetic correlation

(—0.3840.109),

The large discrepancies observed in this study between phenotypic
correlations involving body weight and fleece weight and their corresponding
genetic correlations would need an explanation. It might be assumed that.
adjusting the records for non-genetic effects would influence the association
between adjusted records.  If the remaining sources of environmental variation
had variable effects on the traits, the rather low phenotypic correlation between

them would be expected.

Egypt. |. dnim. Prod. 18, No. 1 (1978)



PHENOTYPIC AND GENETIC PARAMETERS 13

TABLE I. Estimates of heritability(*) for body weight
and first greasy fleece weight traits,

Trait Estimate | Standard crror

Birth weight , . ., . 0.29 '| 0.058
4-Month body weight 0.28 | 0,057
Yearling body weight 0.29 0.058
I#t Fleece weight 0.39 I 0.061

(1) d.f. for sire = 465
d.f. forerror = 3389

The phenotypic correlation between two traits could be expressed by the
equation :
w=h by + 1, [(1-h2) (1-h2) 3

Where r, 'r, and r_ are the phenotypic,genetic and environmental correlations
respectively, and hy® and h,%are the estimates of heritability for the two traits,

The environmental correlations were, therefore, derived as follows :
Te=(ry=hrehy) /[ ( 1~h2) (1-h2

The estimates of environmental correlations arrived at betwen birth weight
and four-month weight, birth weight and yearling weight, and four-month
weight and yearling weight were 0.28,0.24, and .49, respectively. These
estimates were very close to their corresponding phenotypic and genetic correla-
tions. The environmental correlations between flesce wieght and each of
birth weight, and four- month weight were 0 04, and 0.05, respectively,

The low positive estimates of environmental correlations would indicate
that the same source of variation vould have different effects on fleece weight
and body weight. However, the relatively moderate estimate obtained for the
correlation between yearling weight and first greasy flecce weight (0,19) indicated
that both traits tended to be more environmentaily associated.

In general, estimates of phenotypic and genetic correlation arrived atin
this study, fall within the range of estimates reported in many published studies.
Estimates of phentoypic correlations ranged from 0.25 to 0,68, from 0.22 to
0.28, from 0.37 t0 0.66 and from-0.03 to 0.48 for the phenotypic correlations
between birth weight and weaning weight, birth weight and yearling body wei-
ght, weaning weight and yearling body weight and for the phenotypic correla-
tion beween body weights and fleece weights, respectively. The corresponding
genctic correlations arrived at in available studies ranged from 0.12 to 0.77,
from ~0.56 to 0.51, from 0.06 to 0.68, and from -0.33 to 0.36 respectively,
{(Mac Naughton, 1956; Osman and Bradford 1965 ; Shelton and Menzies,
1968; Fahmy et al., 1969 b; Vescly et al,, 1970, Acharya and Malik, 1971,
and Chopra and Acharya, 1971).

1 Egypt. J. 4nim. Prod. 18, No, 1 (1978)
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The negative estimates of genctic correlations between
traits and fleece weight obtained in this study would ham
programmes. Direct selection for body weight would lead to a
the first flecce weight.

body weight
per breeding
reduction in

TABLE 2. Phenotypic and genetic correlations between body weight and the first

greasy
fleece weight traits,
J Phenotypic correlations Genetic correlations
|
Pair of traits !'"’ l_(_a) !'—'_(s) s (—2)7| M
iEsiimate| S.E. | C.D. Estima!eF S.E. C.D.
- — e | N— N (S ~
| | ;
Birth weight & 0.28* 0.015 0.07 0.29%* 0.131 0.08
4- Month body wt. | I
Birth weight & 0.23*  0.015 | 0.05 | 0.20% | 0.135 I 004
Yearling body wt. ‘ . ‘
4- Month body wt. & 0.48% 0.012 0.23 0.46* 0.111 0.21
Yearling body wit. |
Birth weight & 0.01 | 0016 | 0.0 0.11* 0.124 | 0.01

1st Fleece weight

4- Monlth body wt. & 0.09*

0.016 | 0.01 | 0.38%  0.100 & 0.14
1st Fleece weight | -

| Yearling body wt, & 0.02 0.016

0.0 0.37¢ | 0.108 | 0.13
| 1st Fleece weight. |

(1) Based on 38535 pairs of observations,
(2) S.E. = Standard error.

(3) C.D. = Coeflicient of determination ¢
op < 0.01.

aleulated as the squared correlation coeflicient

However, although Slen ef al. (1954) found th
clean fleece weight and body weight was linear, yet, when their data were
considered on the basis of clean wool production per unit of body weight,
it was found that the heaviest individuals were not necessarily the most efficient
wool producers. Earlier, Hunt (1935) and Winters ¢f al, (1946) reported
that in the case of greasy flecce weights, the relationship was not completely

linear and when a certain body weight was recorded, wool production began
te decline.

at the relationship between

Evidently this was duc to the fact that under poor pasture conditions, the
large individuals were unable to obtain sufficient extra feed to maintain their
body functions and produce as much as medium sized ones. Also, this as-
sumption holds true relating ewes rearing lambs,

Lgypt. ]. Anim. Prod. 18, No. 1 (1978)
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Yet, these relationships need further study because of the economic
importance of both mutton and wool production in sheep enterprise. Selection
at the earliest possible age is desirable, not only to ensure the rapid genctic
progress in body weight, but also in some cases to improve wool production.

The logical procedure in utilizing the phenomenon of correlated response
to selection in breeding plans is to select directly for the traits that appear
early to improve indirectly the traits expressed at older ages. Because of the
negative genetic correlations obtained in this study between body weights and
fleece weight, selecting for any of the birth weight, four-month or yearling
weights would lead to a negative response in first greasy fleece weight.

Further, the positive estimates of genetic correlation among body weights
(Table 2) were not high enough to ensure a considerable amount of genctic
imporvement in body weight at older age by direct selection for body weight at
earlicr stages. The small differences among estimates of heritability of the
traits (Table 1) would also support this conclusion, Corrclated response of
a trait to direct seleciion for another could be computed using the expression
rgh, /h, where rg is the genctic correlation, and h is the square root of heri-
tability. The subscripts 1 and 2 refer to the trait directly selected for and
the correlated trait, respectively.,

Direct selection for birth weight would result in an improvement in four-
month and yearling weights of enly 30%, and 209, of the genetic gain expected
i any of the traits were divectly selected for, respectively. Improving yearling
weight selecting for four-month weight would lead to 409, of the improve-
ment expected from direct selection for it.

The improvement of both mutton and wool preduction is of great
importance to the extent that a selection index should be considered as a means
of selection for both traits. However, the efficiency of such index would need to
be investigated.
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