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HERITABILITY ESTIMATES OF BODY WEIGHT AND GROWTH
RATE IN 4 FLOCK OF OSSiRI SHEEP

By

M. T. Ragas, M. 4. SHARAPELDIN aNp 8. A, IMAm

SUMMARY

This study was carried out using the records’of the Ossimi Hock
helenging to the Faculty of Agriculture, Ciiza, Fgvst which covered
a period of 17 years from 1940 to 1956, This flock has been closed
since its establishment in 1034,

The heritability cstimates for body weights cstimated by the
intra-sire regression of daughters on cams were 0470 -+ 0.022,
Q.38 4= g0z, 0376 - 0.343, and 0.444 &+ 0074 a birth, 4, 9 and
12 months respectively, while after correction for inbreeding they
were 0,537 ©£ 0,022, 0.173 . 0.002, 0.441 - 043 and 0.511 =+
0.074 in the same order, Tlsing the regression of offerspring on
mid-parents, the estimates arvived at were 0.406 == 0.012, 0.037 +
0.01%,0.300 £ 030 20d 0340 * 0.054 for the above mentionad
weighls rospectively.

The heritubility estimates of relative growih rates when using
the intra-sire regression of daughters on dams were (L080 = (0.003,
0.130 = 0.003 and 0.542 £ 0.020 for the periods from birth to 4
months, 4 to 9 months and 9 (0 12 months of age respectively,
while they were 0.102 = 0.003, to 0.163 ~—0.002 and 0,607 & 0.03¢
vespectively for the 3 sucessive periods after correction for inbreeding.
When using the regression of offsping on mid—parents method the
estimates were 0.062 == 0.012, 0.108 =+ 0.026 and 0.389 = 0.134
for the 3 successive periods respectively,

S

INTRODUCTION

The beritability of a metric character is one of the most important
parameters in any scheme for its genetic improvement, Many studies have
been carried out to estimate the heritahilities of body weight in different
breeds of sheep at different ages.

Using the intra-sire regression of daughter on dam; tle heritability |
estimates of birth weights jor Corriedales, Hampshires and Southdowns !
were —-(0L22, (.13 and .08 respectively (Butcher et al, 1959), Applying the
same method Nelson and Ventachalam (1949) found that the hcritai:)ility i
cstimates of birth and weaning weighis were 0.72 and 0.29 respectively,
While, the heritability estimates of weaning weights for Range Columbia,
Corriedale and Targhee sheep were 0.21, 0.45 and -0.01 respectively as found
by Hazel and Terrill (1946 a). Moreover, the heritability estimate of year-
ling body weight of Range Rambouillet cwes was found to be 0.4 (Terrill and
Hazel, 1943).

(*) Dept. of Animal Production, Faculty of Agriculture, Cairo University.
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Using the regression of offspring on mid-parent method the heritabi-
lity estimates for birth, weaning weights of the Rahmani sheep were -0.344
and -0.586 respectively, whereas those of the Ossimi sheep were 0,136 and
-0.166 respectively (Kady, 1952).

MATERIAL AND METHOD

Records of the Ossimi flock which belong to the Faculty of Agriculture,
(Giza, Fgypt were used in this study. Only animals born in the autumn
scason which is the most common lambing season were included in this
study., The data comprised weights of animals at birth, 4, 9, and 12 months
of age, They covered a period of 17 years (1940-1956) except the data of the
year 1948 which were not available, The flock under investigation is a
closed one as no animals were introduced since its establishment in 1934,
Sheep were fed on Egyptian Berseem (Trifolium Alexandrinum) from
November till May, while the rest of the year, they were fed on Berseem
hay suplemented by some concentrates. The lambs were weighed within
12 hours from birth and at monthly intervals thereafter.

The data were corrected for sex but not for vear effect since calculations
were carried out within years,

Two methods were used in estimating the heritability estimates of hody
weights and growth rates at the different ages, i.e., the intra-sire regres-
sion of daughters on dams, and the regression of offspring on mid-parents
(Lush, 1948). The standard errors of these estimates were calculated using
the formula given by Falconer (1960).

The heritability estimates calculated by intra-sirc regression of daughters
on dams were corrected for the effect of inbreeding using the formula given
by Lerner (1950). The average coeflicient of inbreeding for this flock esti-
mated as 36.7%,, was used for correction.

RESULTS AND DISCUSSION

1.—Heritability Estimates of Body Weights:

The heritability estimates for birth weight arrived at using daughier-
dam regression and mid-parent methods were higher than those for 4, §
and 12 months weights (Table 1).

This agrees partially with the findings of Nelson and Venkatachalam
(1949) and Kady (1952) who reported that the heritability estimate for birth
weight was higher than that for weaning weight. The higher heritability
estimate of birth weight is expected since the former performance is mostly
affected by maternal influences while the latter includes less maternal
effects together with all the other possible environmental sources of
variation which exist from birth to weaning. This also holds true when the
heritability estimates of birth weights are compared to those of 9 and 12
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TABLE 1.—Heritability of Body Weights at Different Ages

| | Regresstan of offspring

ltearession of Dauglhifers on Dams | or midparents
Method Age ‘T\i'umbrz:f h? estimate not I h# entimate Number,
of corrected for ‘ corrented for al’ h? estimato
Pairs imbreedjug inbreeding Pairs ‘
Birth . . . .| 488 ‘ (. 47040022 0.53740.022| 369 ‘ 0.400-1-0.012
4 Mionths . 355 G.13840.002 0.1730.002 512 ‘ 0.037+0.010
9 Months .| 207 0.3760.043] 0.4414-0.043| 173 ‘ (. 300--0.030

l
12 Months . 93 0. 444 00674 0.511.;4:0.974[ 92} (. 3404-0.054

months weights. Moreover, the heritability estimates of weaning weight were
the lowest of all estimates because, at this age, the environmental effect is
supposed to be at its highest as lambs undergo the most drastic changes in
feeding and management, i.e. the shifting from suckling to grazing which
is unequally reflected on the growth of different lambs as ewes are different
in their suckling abilities and lambs are also different in their response to
weaning time and age. 'This is confirmed by the findings of Blunn (1944) who
stated that the coefficient of variability for weaning weight in Navajo sheep
was more than that of birth weight. However, Ensminger et al (1943),
Butcher et al (1959), and Karam (1959) found that the heritability esti-
mates of birth weights were lower than those of weaning weights which could
be due to either sampling errors or the insufficient data used.

The heritability estimates of body weight at 9 months of age were
lower than those at birth because of the relatively higher environmental
variance included in the former estimates, which could be due to that lambs
at the age of 9 months shift in their feeding system from green fodder tc
concentrates and lambs respond differently to these changes. Moreover,
most lambs reach puberty at this age, and this will affect their body weights
and consequently their phenotypic variance.

The heritability estimates of body weight at the age of 12 months
arrived at using both methods were higher than those at 4 and 9 months
of age (Table 1) which could be discussed on account of the fact that body
weights at this age are less affected by the fluctuations in management,
This is confirmed by the findings of Hazel and Terrill (1945).

The heritability estimates of body weight at all ages computed by the
regression of daughters on dams, when corrected for inbreeding were higher
than their corresponding ones before correction. This is expected, since
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inbreeding decreases the genetic variance within lines and hence lowess tne
heritability estimates. This correction was not carried out with the estimates

of the mid-parents method as the individuals dealt with were adequataby
randormized {Lush, 1948),

The heritability cstimates calculated by intra-sire regression of dau-
ghters on dams were hicher than those estimated by mid-parent methods.
This could be due to that the former method includes sampling errors, due
to correction to sex, which is doubled when multiplying by 2 to give the
heritability estimates out of the regression coefficient,

2—Heritability Estimates of Relative Growth Rales :

Comparing the heritability estimates obtained for relative growtlh rate
during the period of the study, it was obscrved that using both methods of
estimation, the heritabilities were low at birth then increased as age advanced
reaching the maximum at the period from 9 to 12 months (Table 2}.

TABLE 2, —Hevritahility of Relative Growth Rates

at Different Periods

Regression of offspring

" = I s . - =
! tegression of Daughters on Dams ‘ et
Mathod Age |“ ———— e . .

|Numhm:| h® satimate not | h? pstimate | Namber|
| of corroohed for | corracted for of | h2 eatimate
| Tradzs I inbreeding | inbreeding | pairs |

| I— _-..|. S — _| |
From birth to| | | | | \
months (R1)| 341, 0.080+0.008) 0.102+0.003] 31 0.060+0.012

| |
From 4 to 9 | | | - ‘ i B IR e
months (Ry) | 185) 0.130_:—0.003| 0.163+0.003 141 0.103:0.028
From 9 to 12

monchs (Ry) | 43 0.5420.030|  0.607+0.030] 39
~ '. |

0.389+D. 134

Since heritability is the ratio between the genetic variance and the total
variance, factors affecting each would consequently affect this ratio. Dur-
ing the first period, the non genetical factors affecting growth rate played their
part in a pronouced way, since the newly born lambs were subject to the
maternal influences of their dams during the pre-natal period, The lambs
were then subject to changes in the milking abilities of their dams which also
aflected their growih rate; thus ending in a relatively more non-genetical
variance and a lower estimate of heritability.

When lambs were weaned, the environmental circumastances in regards
to fecding tended to be more stabilized, the matter that caused relatively less
amount of non-geretical varience and higher estimates of heritability.
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However, such environmental factors which affect the growth rate of lambs
from birth till waening were previously stated by Hammond (1 932); DBonsma
(1939} Wallace (1948); Sirry and El-Sokkary (1950); Povlinic (1950}
Hamada (1954); and Hamada and Badawi (1956).

The heritability estimates for the relative grewwth rate differed in the
case of regression of dauters on dams from regression of offspring on mid-
-perants.  The magnitude of the heritability estimates also changed when
the data were corrected for inbreeding (Table 2). The reasons of such

differences are not differnet from those previously given in the case of herita
bility of body weight.
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