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SUMMARY

The results under Gitega-Burundi conditions showed
that California rabbits had similar body weight
from 10-to 24 weeks of age as that well known at
sea level or similar environmental conditions. It
was noticed that the rabbits which did not attain
their somatic maturition before the dry season had
lighter body weight than that reached somatic
maturation early. To avoid this problem, the
reproduction season must begin early to achieve
somatic maturation before the dry seasoh. The
results showed low values for the reproductive
traits which may pe attributed to the effects of
oxygen-,hypoxia. 1t is important to search for
increasing the reproductive efficiency in
California rabbits by physiological studies under
the high altitude conditions.

INTRODUCTION

The introduction _of rabbits in Burundi, like under
developmental countries is very important to increase animal
protein sources. Rabbit's meat is of a better quality than
other animals (LEBAS et al., 1984). Under high altitude
environment, there was a marked decrease of oxygen pressure and
concentration which lead to oxygen hypexia (FRISANCHO, 1975).

~ Many workers had been studied the growth of the California
rabbits under sea level or tropical and high altitude
conditions. In France, LEBAS et al. (1984) pointed out that the
adult body weight ranged from 3.6 to 4 Xg. PAEZ et al. (1980)
in a tropical area with high altitude (Mexique - 1800 m over
sea level), showed that the body weight mean at sexual maturity
of California rabbits was 3.5 Kg. PONCE DE LEON (1977) in Cuba,
found that the means of adult pbody weight of california males
and females, Wwere 4.05 and 3.87 Kg. ., respectively under
tropical conditions with high humidity. In other tropical area
without altitude (Brazil), NUNES et al. (1985) found that the
body weight at birth, 3 and 17 weeks of age in California
rabbits was 87, 1607 and 2758 g., respectively.

As for the reproductive traits, PAEZ et al. (1980) under
“high altitude coditions (1800 m over sea level), showed that
the age and body weight at sexual maturity was 140 days and 3.5
Kg, respectively. POUJARDIEU and VRILLON (1973) 1in France,
indicated that the age at sexual maturity was 206 days-

- Litter size and live young rabbits at birth had variable
means, it ranged 7.1-8.0 and B Te-T. 5 respectively ( POUJARDIEU
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& VRILLON, 1973; Powce pg LEON, 1977; ELamry, 1978; GASCIA et
al., 1980 and papz et al., 1980). pprz Bt al. (1980) shogeq

rabbits to Gitega conditions, ;

The aim of this work isg to study the effect of high
altitude énvironment On some productive and reproductive,traits
of California rabbits under normal conditions of rearing and
mangement. Moreover, it will help to recommend the Possibility
of using this breed of rabbits at Gitega-Burundj (1680 m over
sea level) conditions,

MATERIAL ang METHODS

This work Was carried oyt in the poultry farm of the
Agricultura] High Institute (Gitega)*University of Burundi. On
41 females and 10 males of California rabbits which were bought
from the development center of Mutoyi (40 kp from Gitega) in
two groups, one of them was introduced at February 1989 and the
Second one was at May 1989, :

They were ear banded ang reared in individual cages. After
adaptation period of two weeks, the rabbits were weighed every
two weeks from 10 to 24 weeks of age to the nearest gram. All
animals fed aq libitum on a bellet Commercia] 8rowing ration
which containeg 16% protein and 2600 kcal.M.E./Kg with

any modifications of mangement, :
Only the rabbits which completed their records of body
weight were considered in  the statistical analysis,

to determine both the age and body weight at firgt mating. At
birth, litter size, 1live young rabbitg and Successfy]
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reproduction. Females showed no pregnancy during the
reproduction year were elimenated from the statistical
analysis. The total number of females that completed their
records were 14 for group 1 and 16 for group 2.

During pregnancy and lactation periods all animals were
fed ad libitum on a commercial ration contained 17% protein and
2400 kcal.ME./Kg (LEBAS et al., 1984).

Means, analysis of variance and correlation coefficients
for body weight and reproduction traits were estimated
 according to  SNEDECOR and COCHRAN ~ (1957) after the
transformation of the pregnancy percentages to the arc-sin
proportion.

RESULTS

Females and males body welght means of each group from 10
to 24 weeks of age are presented in Table 1.

The general mean at 10 weeks of age was 1761.3 g, while it
was 3720.9 g at 24 weeks of age. ;

The analysis of variance (Table 2) showed no significant
differences between groups until 16 weeks of age. It were
significant (p<0.05) at 18 and 22 weeks of age and at 20 weeks
of age it were highly significant (p<0.01). The differences
between males and females were not significant from to 1010 22
weeks of age, only at 24 weeks of age there was a significant

_differnece (p <0.05) between the two sexes. The interaction
between groups and sexes Were significant (p <0.05) at 18, 20
and 24 weeks of age, respectively, and it was highly
significant (p ¢<0.01) at 22 weeks of age. The result showed

that the females of group 2 were grown better than that of
group 1 (Table 1), but the males of group 1 were grown better
than the males of group 2. This indicates that both males and
females of the two groups had not the same trend of growth.

This result may be refer to the differences in the climatic
conditions during the rain and dry season and the adaptability

'of the two sexes for these conditions.

The phenotypic correlations between weights at the
different ages (Table 3) showed possitive and highly
significant values. This indicate that body weight of rabbits
increased progressively from one 2age to another in relation to
the first weight, and the heavy rabbits will continue heavier
than the light ones. This result showed that the body weight at
the later age depends on the first. Moreover, it is possible to
select the individuals for body weight at an early age.

The reproductive traits means in California rabbits under
Gitega conditions (Table 4) showed that at first mating, the
age was 216.4 days and the body weight was 3879.1 g. The litter
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DISCUSSION

The results of body weights indicated that under the high
altitude conditions at Gitega~Burundi, California rabbits had
the same weights like that at sea level (LEPAS et al., 1984) or
at similar altitudes (PoncE pp LEON, 1977 and PAEZ et al.,
1980). Results of growth showed that it ig possible to
introduce this breed in Burundi to increase the animal protein
Sources. On the other hand, rearing rabbitsg was easily manged
and reach slaughtering time earlier than other animals (LEBAS
et al., 1984). %

under similar conditions (pPAr7 et al., 1980). The decrease of
this Percentage wyag refered to the fact that under high
altitude conditions, the Pressure and concentration of oxXygen
in the atmosphere decrease which resulted in many physiologica]
changes that had direct effect on the fertiltty ‘of rabbits
males and females (LEBAS et al., 1984). The number of Ilitter
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size and live young rabbits at birth was lower than that found
in tropical areas (PONCE DE LEON, 1977, 1977 AND PAEZ et al.,
1980). 1t was noticed many differences between the results
obtained under Gitega-Burundi conditions and the other results
reported under sea level or similar conditions of altitude on
California rabbits. This result agreed with the conclusion of
LEBAS et al. (1984). 5
From this study, it is possible to recommend that under
Gitega-Burundi conditions, physiological studies must be
carried out to search for the effect of both seasons and oxygen
hypoxia on some productive and reproductive traits on
California rabbits.
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Ta;l- 1- Body weight means (g.) at the different ages of the two
sexes within groups.

Group 1 Group 2 General mean

. Females Hales Females ~ Males

10~ weeks 1728.3 1940.0 1775.6 1650.0 1761.3
1;— weeks 2055.6 2420.0 . 2156.7 1540.0 2122.2
14- weeks 2398.9 2600.0 2469.4 2230.0 2430.0
16~ weeks 2650.0 820.0  2872.2 2620.0  27532.2
18~ weeks 2938.9 3138.0 3269.4 2910.0 3086.7
20~ weeks 3199.4 3322.0 3577.8 3170.0 3357.6
22- weeks 3446.1 3530.0 - 3783.3 3280.0 3569,1
34~ wesks 3644.7 3690.0 ~ 3870.0 3400.0 3720.9
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Table 3~ Phenotypic correlations between the different ages for
body weights,

Variable (1) 62)  (3) (4) t5y; & ) 1) (8)

i " & = n & * & AR E | = - R
10~ weeks (1) 1 0.798 0.788 0.74% 0.881 0.56%9 0.476 0.443
3 LR L Y " & AR -
12~ weuks(2) 1 0.848 0,787 0.765 C.688 0.638 0.620
AR kﬂ_ - R L Am
14- weeks(3) > 4 0.845 Q.799 0.695 0.663 0.641
" A aAm = . "N
16=- wWookuy(4) 1 C.884 0.824 a,7¢8 0,731
LY AN A
18- weeks(5) : 1 0.863 0.824 0.783
X x L
20— weeks(6) i 1 0.868 0,842
A "ok
22~ weeks(7) 1 0.877

24~ weeks(8) ; 1

** t Highly significant at 1% level,

Table 4- Means of the reproductive traits for the two groups.

Means
Trait —— — - = General mean
Groupl Group2
Agu at Filrut mating 208.,7 224.0 2lb.4
Body weight at first mating 3989.3 3768.8 3879.1
Litter size at birth 7.22 6.04 ; 6.63
Live young at birth 5.99 3.96 4.98
Percentage of Pregnancy 55.4 52.6 54.0




107
M.A. ABDELLATIF

Table S5- The analysis of variance (F values) between the two groups

for the reproductive traits.

Source of var. ; : F veluws
Age at first mating 2.350
Body weight at first mating 2.371
Litter size at birth 3.62?
Live young at birth 17.580
Percentage of pregnancy 0.080

=x: Highly significant at 1% level (df 1 and 28 for

groups and error, respectively).

Table 6- The pheunctyplo corrslations betwsen the

reproductive Lralts.

Trait {}) (2) (3) (4) (3)

Age at first mat.(1) 1 -0.083 0.367 0.069 -—0.053
=

Body walght at fifst mati(3a) 1 T0.010 0.10% " 0.382
Litter size at birth(3) 1 0.60; ©.010
Live young at birth(4) 1 -0.102
percentage of pregnancy(5) 1

x, =+: gignificant and highly significant at 5% and 1%
level, respectively.
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