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This work was carried out in the experimental Farm of the Animal
and Poultry Breeding Department, Faculty of Agriculture, Cairo
University, Giza.

Twenty gix pedigres-mated familios {one buck for each five does)
were constructed. Prognenies were weighed at 30 days of age then
ab 16 days intervals till 90 days of age, Heritability, genotio and
phenotypio correlations were estimated for the live body weight at
different ages, The main results obtained are aummairised as follows

The aversge body was nearly two and three times the initail 30
davs weight at 60 and 90 days of age respectively (312.23, 534.40
and 98%.12 prams for the three respective ages),

The horitability estimates (b4} for body weight et 4,8, 8,10 antd
12 weeka of ape, based on analysia of variance method, were .08, .35,
-97, .58 and .28 respectively,

The values nf the genetio correlations between body weights tend
to decrease as the differences between the ages geb larger, the genetic
correlations chowed also more uniformity than the phenotypic ones.

-Growth is one of the ecomplicated characteristes sought by the animal breeder.
1t could be expressed in different ways. It could be taken as the ahsolute
weight, the difference betwesn sueeassivg weights, as relalive growth rate, or
.88 percentage of a certain early weight.

The study of the phenomenon of growth of farm animaly is mainly rest-
Ticted to the stage in which the breeder is intersted. Rabbits are supposed to
bo slaughtered at a certain age, this is defined as the age in which the breeder
can get the highest economis gain,

Madterials and Methods

This work was carried out in the Animal and Poultry Breeding Farm,
Faculty of Agriculture, Uairo University, Giza, during the season 1965 - 1966,
using (fiza breed. The number of animals used through the breeding season
was 130 does and 26 bucks, each buck serving 5 does during the whole season.

The rabbits were fed three times daily, the morning meal was usually
-composed of clover hay. Berseem (Trifolium alexandrinnm} was offered st
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mid-day. The evening meal ration consisted of 50 barely 4 509, wheat bran.
In summer, green corn-stock wes replaced berseem.

The total number of rabbits born in the season was 2912 individuals. Proge-
nies were weighed at 30 days of age (at weaning) then at 15 days-intervals till
90 days of age.

Methods of Analysis
In estimating the heritability of body weight at different ages, full and
half-sib analysis was performed by the method diseribed by Falconer (1961).
The genctic and phenotypic correlations were estimated according to the
formulae given by Faleoner (1961). The same methods for estimating herit-

ability were adopted to estimate the genetic correlations between the different
traits.

Growth characters :

Table 1 show the absolute body weights of males and females during the
period of study. It could be seen that the live weight of the animals pro-
gressively increase with age. The differences between the two sexes are of very
small magnitudes, indieating that sex has almost no effect on the weights at the
ages studied, Thisis in agreement with Wilson (1930 & 1932), Hammond
(1932), on different foreign breeds of rabbits, and Kheir El-Din (1950), El-
Khishen et al. (1951), Ragab et al. (1952), Wanis (1958) and Hanafi (1959) on
Giza rabbits.

TABLE 1.—TEE AVERAGE BODY WEIGHTS oF Oiza
RABBITS AT THE FIVE AGES STUDIED

Average body

Age in days Sex Nuomber weight ==
(grams)

30 Male 795 314.98
Female 707 311.26

45 Male 498 B05.40
Female b3l 503.73

60 Male 369 658. B0
Female 361 615.79

76 Male 289 813.79
Female 302 780.28

90 Male 251 994.93
Femals 248 985.19
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Table 2 show the weights at the different agas, relative to the weight at
30 days of age. Tt could be seen that the animals doubled their wei ghts at 60
-daysofage. At 90 daysof age, the rabbits had more than tripled their weights.
These results are in agreement with Kheir, El-Din (1950), Wanis (1958} and
Hanafi (1959) for the (iza breed.

TABLE 2.--RELATIVE BODY WEIGHT OF (}1ZA RABBITS
AT DIFFERENT AGES COMPARED TO THEIR
WEIGHTS AT 30 DAYS OF AGEH

. Percentage to
EBod ht ;

pemdgt ) Ser | | e
30 Male 314,98 100. 00
Female 311.26 100. 06
45 Mala 805,40 160. 45
Female B0O3.73 161.83
60 Male 658,60 202.06
Female 615.79 197,83
75 Male 813.79 285,36
Female T80.28 250.68
90 Male 994,93 315.87
Female 986.14 316.51

Hervtabality of body weights:

Table 3 shows that the heritability estimatea (h?) of body weight at 4 weeka
of ags (weaning weight) was 0.178 as obtained from paternal components of
variance and 0.931 as obtained from maternal components. The combined
estimate was 0.558 (Table 3). No estimates of heritabilities for this character
on rabbits were found in literature. However, fizares on mice and pigs are
available. Hull (1960) estimated a higher beritability for weaning weight
(0.74), while others found lower heritabilities for the same character (Falconer,
1953, (.35) and Rahuefeld et al. (1962), (.21). In pigs, Sviben (1965) found
that the heritability of the same character was .16.

The heritahility estimates of body weight at 6 weeks of age, obtained from
paternal, maternal and both components of variance were, 0. 185, 0.529 and
0.357 respectively, (Table 3). Falconer (1953) estimated the hetitability of
body weight at 6 weeks of age for miec, and found it to he 0. 35, almost the
-Bame a8 the combined estimate of this study.

UAR. J. Anim. Prod., 10, No. 1 (1970).
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The values obtained for the heritability of body weight at 8 weels of age
were, 0,225, 0,929 and 0.578 for h%;, h%; and h3(,1,) respectively. The corres-
ponding figures for body weight at ¥0 weeks of age (Table 3) were 0.150,
1.00 and 0.557 respectively, and those for body weight at 12 weeks of age were,
0.001, 0.562 and 0.281 respectively.

In ali these characiers the dam components of variance are higher than
the sire’s, and consequently all the h?; are greater than h%,. This might indig-
ate maternal effect in body weight at these early ages. The dam component
includes all the varisnce due to maternal effects plus one quarter of that due
to dominance, and a small fraction due to epistasis. It isusual, therfore,
to conclude that if the dam comyponent is larger than the sire component, this
is due to maternal effact and possibly dominance, i.e. nonadditive genetic vari-
ance. Tt must be remembered however, that the selection differentialis usually
smaller with the fermale than the male when selecting the parents for the next
generation, and this may limit the variation shown hetween sires, in comparigon
with that shown between dams. Sampling effect may also play a large part
ir the exeess of the estimation of h? from the dam component over that comput-
ed from the sire component. This could account for the great differences bet-
ween sire snd dam components.

Inter-relationships between body weights ;

The estimates of the phenotypic correlation (r;) between the traits
measured are summarized in Table (4). The phenotypic correlations between
the body weights at different ages were all positive. The correlation coefficients.
obtained in this study are very close to those obtained by Hanafi (1959) on
Giza rabbits and t those obtained by Blum and Wiley (1954), Katats et al.,
(1961) and Juszcak and Poznanski (1962) on pigs.

TABLE 3.—HERITABILITY OF BODT WEIGHTS AT
THE FIVE AGES STUDIED

Sire Fstimate Dam Estimate Combined

Troita Estimato
h‘g h'd. h'|+(1

4 wk, 0.178 0.931 0.5568
8 wk. 0.185 0.529 0.867
8 wk. 0.226 0.929 0.578
10 wk. 0.150 1.00 0.076
12 wk. 0.001 0.5662 0.281

T.AR. J. Anim. Prod., 10, No. 1 (1870},
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The highest correlation coefficient (r;,) found in this study was that bet-
‘ween the body weight at 6 and 10 weeks age. Such high relationships were
also reported by Hanafi (1959) (r = .921) on Gliza rabbits, Blunn and Baker
(1949) (r = 0.63) and Kalats (1961) {r = .92) on pigs.

(The lowest valie of (r,) was that hetween the body weight at 4 and
12 weeks of age (r = .316), Hanafi (1959) reported = correlation of (.38
for the same ages. However, it is admitted that the phenotypie corrclation
is not a satisfactory guide to the expected correlated genstic responses of
characters under seléction, the genetic correlstion is the one to be used for
-such prediction.

-Genetic corvelations between Dody weights ©

The estimates of the genetic correlations, between body weights at differ-
ent ages are found in Table (4).

Table (4) shows that all the genetie correlations betwoen body weights
are positive, and tend to decrease in value as the differences hetween the two
ages get larger. These correlation showed also more uniformity than the
phenotypic ones. This fact offersa good help for the breeder to gelect for body
weight in the Giza rabbits at earlier ages.

TABLE 4.,-—SUMMARY OF THE GENETIC A¥D PHENOTYPIU PARAMETERSY
OF BODY WEIGHT*

Weight at |Weight at |Woeight at |Weight at Weight at

Teai D.T.
ke 4wk | 6 wk | 8 wk. | 10wk | 12 <k

Weightatdwk, , .| — .769 1T 6oL 4565 1501
Weight at 6 wk. .| .760 — 496 504 4483 1028
Weight at 8 wlk, .| .547 .615 — 586 .332 719
Weight at 10 wk. .| 569 1.00++ 831 — ! el 590
Weight at 12 wk, .| .316 628 .77 .872 — 498

% Figures above diagenal reprepent the genotic correlation, Kigures under diagenal
represent the phenotypic corrclation,

% Figuros wero considered to be 1 if the calenlated correlation was moro than that,

Expected carrelated response to selactéon :

1t has been shown that the heritability of body weight at 4 weels of age
in baged on sire and dam components of variance, exceeds that of body

U.AR. J. Anim. Prod., 10, No. 1 (1070).
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weight at 12 weeks of age, The latter character being the one sought by the
breeder. However, the genetic correlation between body weight at 4 and
12 weeks was equal to .455. The importance of the genetic correlation
could be congidered if we compute the genetic progress when selecting
direotly on the basis of body weight at 12 weeks of age with that obtained

from selecting for the highly correlated character, ¢.e., body weight at
4 weeks.

The expected genetic progress for character I, when selecting directly
for it, willbe A g, =iogg, h, (i being the selection intensity). The expec-
ted genetic progress in character I when selecting for oharacter 2 will be equal

to the genotic progress in character 2 mulliplied by the genetic regression
of character I on 3,i.e. A g = ibh 180 g,

The comparison between the two methods when wsing the same inten-
sity of selestion, will then be between h, and b, rg. If we try to use body
weight at 12 weeks of age as character I, and body weight at 4 weelks of age
#6 character 2, then the comparison will be hetween :

v.2873 : V.ooe X .4068
0.529 { 0.337

The relative progress is thus 0.63. The same conclusion was found
by Hanafi (1959) in Giza rabbits, who found that there was a highly and
gignificant correlation between body weight at different ages. Also he sta-
ted that this faet offers a good help for the breeder to select for body weight
in the rabbits at earlier ages. Therefore, it could be safely concluded that
on the grounds of the genetis correlations obtained, that body weight at wea-
ning could be used for selection and improvement of body at 90 days of age.

U.AR. J. Anim. Prod, 10, No. 1 (1970).
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