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Abstract

Series of experiments were conducted at the Abubakar Tafawa Balewa University
Farm, Bauchi, Nigeria to investigate the reproductive performance of local and
exotic rabbits. For the local and exotic rabbits, the mean (+ S.E) gel-free volume,
gel volume, progressive motility, sperm concentration, total sperm per ejaculate, %
live spermatozoa and % abnormal spermatozoa were 0.61 + 0.02 vs 0.80 + 0.01ml;
0.37 + 0.02 vs 0.48+ 0.01ml; 65.42+ 0.68 vs 71.83 + 0.70; 74.47 + 0.50 vs 101.00+ 0.34
x 10%; 45.66+ 1.45 vs 80.75+ 1.68 x 10%; 73.95+ 0.86 vs 85.48 + 1.00% and 17.23 + 0.23
vs 13.84+ 0.21% respectively, and were significantly (P< 0.05) different between the
breeds. The results also showed that kindling rate (11.80 vs 14.71), number of
young born (14.0 vs 22.0) and mean litter size (3.5 vs 4.4) for local and exotic
rabbits respectively, and did not differ significantly between the two breeds. The
Dutch rabbits are superior to the local ones in terms of their reproductive
performance, and could be used to upgrade the local breeds. It is also suggested
that when conducting Al in rabbits, appropriate method of ovulation induction
should be opted for in order to achieve maximum conception rate.
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INTRODUCTION

Rabbits offer an avenue for rapid
transformation in animal protein
production. This is because of the
possibility of high turnover rate in its
production. Substantial parts of rabbit
feed can be provided from herbage crops
and weeds.
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Less land is required for rabbit production:
the housing and other facilities are
simpler and cheaper, and most
importantly, rabbits have a shorter
generation interval than many farm
animals [1].

Artificial insemination (Al) has been used
to increase the efficiency of controlled
mating of farm animals in various parts of
the world [2]. Method of controlled mating
plays a very minor role in Nigeria. The
development of Al in the country has
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been very slow. Few reports are
available, for example in cattle [3,4, 5,6],
in sheep [7,8,9,10], in pigs (2) and in
poultry [11,12]. The constraint to adoption
of Al in Bauchi (Nigeria) has been
identified by Butswat and Choji [13].
These workers recommended that the
majority of the populace needs to be
educated more on the significance and
practice of Al or infrastructural facilities
developed in an integral manner with
essential manpower, financial input and
built-in educational and training
programmes, for bringing about the
attitudinal change in the potential
adaptors of Al

Semen characteristics of rabbit breeds for
some parts of the country have been
reported in literature [14,15]. It is
imperative to understand and improve the
reproductive performance of rabbits in this
country in order to form a basis for the
development of rapid Al programme. It is
also necessary that the programme
should always include the local breeds
since they possess some innate
resistance o certain local diseases in
addition to adaptability to prevailing
climatic conditions. This study was
designed to investigate the reproductive
performance of Dutch-belted and local
rabbits, following ovulation induction using
teaser bucks.

MATERIALS AND METHODS

Location and climate

The study was carried out at Abubakar
Tafawa Balewa University Farm, Bauchi,
Nigeria. Bauchi is located on the
northeastern part of the country and has a
tropical climate. It is on latitude 10° 27"
North, longitude 9° 49' East and at
altitude of 690.2 metres above sea level
[16].

The weather data in Bauchi reveals that
the average rainfall starts with a mean of
about 15.5mm in March to reach a peak
in August (320.9mm) and decline to
0.54mm by November. The hours of
sunshine indicate highest visibility in
February (8.6h) and lowest in August
(4.9h). April is the hottest month with
mean minimum and maximum
temperatures of 13.8°C and 37.5°C
respectively. The mean relative humidity
tends to follow the rainfall pattern, being
highest (78.0%) in the peak of the rainy
season (August) and least (20.5%) in the
peak of the dry season (January) [17].

Experimental rabbits

The study was conducted over a period of
nine months; from April-December 2000,
using Dutch-belted (exotic) and local
rabbits. The average ages, body weights
and body conditions scores were 9.75 +
0.16 vs 10.25+ 0.16 months, 4.23+ 0.11
vs 3.78+ 0.09kg and 3.50+ 0.28 vs 2.50 +
0.28 for the Dutch-belted and local rabbits
respectively. Body weight and body
condition score did not change
significantly throughout the period of the
experiment.

Four bucks of proven fertility from each
breed were randomly selected for semen
production in the study. A total of 24 local
does, with previous records of kindling
were also randomly selected for the
fertility studies.

The Dutch-belted rabbits were sourced
from Bauchi State Agricultural
Development Programme (BSADP), while
the local rabbits were purchased from
households who practised the small scale
traditional system of management, where
rabbits are fed on natural pasture with
little or no supplementation. Veterinary
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care was practically non-existent in most
cases.

The description of the Dutch breed has
earlier been reported [18]. The breed
weighs 2.5-3.5kg at maturity and the body
colour is black with belted white. The
breed is one of the commonest among
the exotic rabbits found in the study area;
few others were available. The resultant
indiscriminate mating among these exotic
breeds has produced what is called the
local breeds or mongrels. They are not
well defined, but characterized by
different fur colours, smaller body size
and body weight, smaller litter size at birth
and weaning, smaller birth and weaning
weight than the exotic rabbits.

Animal care

The rabbits were maintained individually
in hutches measuring 0.56 x 0.41m. The
hutches were housed in a shed roofed
with asbestos and having windows for
ventillation. They were fed a diet
containing 18% crude protein [19]. Tridax
(Tridax procumbens) was also fed during
the rainy season. Fresh drinking water
was given ad libitum. Routine veterinary
care was also rendered. The rabbits were
kept for a period of three weeks for
acclimatization.

Semen collection

The bucks were first trained for three
weeks for semen collection after which
semen samples were harvested using a
modified small ruminant artificial vagina
(AV). These bucks were made to
ejaculate twice weekly, with alternations
between mornings (7:00am) and

afternoons (3:00pm). Non-gravid mature -

teaser does were used interchangeably to
effect stimulation of the bucks.

Data collection

Data for this study were generated from
experiments conducted sequentially over
the nine-month period. The desired

parameters from each of these

experiments were recorded.

Semen characteristics measurements
Semen characteristics namely gel-free
volume, gel volume, progressive motility,
sperm concentration, live sperm count
and abnormal spermatozoa were
determined using the methods described
by Hill [20] and Zenjamis [21]. After each
collection, samples were immediately
transported to the Ilaboratory for
immediate evaluation.

Fertility trial

A total of four bucks from each breed,

and 24 local does were randomly
allocated to treatment groups and used in
the fertility trial. All does were maintained
individually in hutches, out of sight of the
bucks for 18 days before being
inseminated.

The does were inseminated with fresh
semen following intense sexual
excitement by teaser (without having any
coitus) during the morning in an attempt
to induce ovulation 10 hours later. The
number of spermatozoa per milliliter of
fresh semen was determined as
described by Parks et al [22] and Chen et
al [23].

The ejaculates were pooled after each
ejaculate has been determined to contain
at least 70% motile spermatozoa. The
inseminate volume was calculated to
deliver 10 x 10° motile sperm cells per
doe. The does were to proceed to
pregnancy without further interference.
The kits were examined and counted
shortly after kindling.
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Data analysis

The data generated from this study were
subjected to analysis of variance and chi-
Square method of statistical analysis [24]
using breed as factor, while simple
percentages were used on other relevant
measurements.

RESULTS

Data showing the ejaculate characteristics
of local and exotic rabbits are shown in
Table 2. Gel free volume, gel volume,
progressive motility, sperm concentration,
total sperm per ejaculate, % live
spermatozoa and % abnormal
spermatozoa were significantly (P<0.05)
different between the breeds. The
respective values being 0.61 + 0.02 vs
0.80 + 0.01ml, 0.37+ 0.02 vs 0.48 &
0.01ml, 65.42+ 0.68 vs 71.83+0.70%,

74.47+ 0.50 vs 101.00 + 0.34 x 10°, 45,66
* 1.45 vs 80.75+ 1.68 x 10 °, 73.95+ 0.86
vs 85.48+ 1.00% and 17.23 +0.23 vs

13.84+ 0.21% for local and exotic rabbits
respectively.

Semen characteristics prior to
insemination in the two breeds are
presented in Table 3. The results showed
that sperm motility, % live spermatozoa
and % abnormal spermatozoa were 73.3
Vs 76.7%, 76.7 vs 83.3 and 23.3 vs 13.5
for local and exotic rabbits respectively.

The fertility results from does bred
artificially with fresh semen from local and
exotic rabbits, following ovulation
induction using teaser breeds, are
depicted in Table 4. The results showed
that kindling rate 11.80 vs 14.71, number
of young born 14.0 vs 22.0, and mean
litter size 3.5 vs 4.4, for local and exotic
rabbits respectively, and did not differ
significantly between the two breeds.

DISCUSSION

The seminal traits observed in this study
fall within the limits reported by Herbert
[14]. The exotic rabbits were superior
(P<0.05) to the local ones. This finding is
Supported by a later report [15], which
showed that this difference could probably
be due to the higher secretory activities of
the accessory sex glands, which are well-
grown and developed in one breed than
the other breed of rabbits. Similarly,
Khalifa [26] attributed the difference to
genetic traits as well as pre and post-natal
growth and development. The nutrition
and management conditions to which
animals are subjected during the
formative stages of gestation and during
post-natal growth affect their performance
in later life.

The present investigation on fertility study
revealed that the mean litter size for the
local and exotic rabbits were 3.5and 4.4
respectively. This is in close agreement
with the values (3.5 and 4.8) shown in
previous reports [23, 26], when does were
inseminated 10 hours to the expected
time of ovulation. The results, however,
contrast with the findings of Gregoire et af
[25], who obtained a much higher value
(8.2) using the same exotic breed. Other
parturition records followed similar trend
in both breeds as previously reported [27).

Despite the high quality of semen
produced by exotic rabbits, the kindling
rate was not significantly (P>0.05) higher
than the local rabbits. This was similarly
observed by Chen ef al. [23], when they
compared the fertility of fresh and frozen
semen.
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Table 1: Composition of the experimental diet

Ingredient ' Composition (%)
Energy (kcal/kg) 2,700

Protein 18

Calcium 14
Phosphorus i 0.8

Lysine 0.75
Methionine 0.60
Meth+Cystine 0.60

Source: Aduku [19]

Table 2: Semen characteristics in local and exotic rabbits

Seminal traits Local Exotic

n 4 4
Gel free volume (ml) 0.66+0.02° 0.80 + 0.01°
Gel volume (ml) 0.37 + 0.02° 0.48 + 0.01°
Progressive mofility( %) 65.42+ 0.68° 71.83+ 0.70°
Sperm conc. (x 10°) 74.47 + 0.52° 101.00 + 0.34°
Total sperm per ejaculate (x 10°) 45.66 + 1.45° 80.75+ 1.68°
%Live spermatozoa . 73.95 + 0.86" 85.48 + 1.00°
9% Abnormal spermatozoa 17.23 £ 0.23° 1384+ 021°
Meanz S.E

All were significant (P<0.05)
n = number of bucks
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Table 3: Semen characteristics of rabbits prior to insemination

Breed No. of Spermatozoa %live %Abnormal Insemination
Insemination motility (%)  Spermatozoa Spermatozoa Dose (x106)
Local 1 70 80 30 10.0
2 80 70 20 10.0
3 70 80 20 10.0
Mean 73.3 76.7 23.3 10.0
Exotic 1 70 80 20 10.0
2 80 90 10 10.0
3 80 80 10 10.0
Mean 76.7 83.3 13.5 10.0
Table 4:

Fertility of rabbits following ovulation induction using teaser bucks

Number of Insemination

1* (July-Aug.) 2" (Sept-Oct) 3" (Nov-Dec) Overall

Local Exotic Local Exotic Local Exotic Local Exotic

No. of does pregnant 2/11 1711 011 1/11 2112 312 4/34

5/34
per total does

No. of young born 6 5 0 3 8 14 14 22
Mean litter size per

pregnant does 3.0 5.0 0.0 30 4.0 47 35 44
Kindling rate 18.18 9.09 0.00 9.09 16.7 25.00 1180 14.71

Values in the overall column are not significantly different at (P<0.05)
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However, the low fertility exhibited in both
breeds is probably attributed to the
ineffectiveness of the ovulation induction
method employed in this study. A kindling
rate of 65 and 75% when ovulation in the
does was induced using mating with
asectomized bucks [25]. A much higher
value of 100% kindling rate was recorded
by Chen et al [23], when does were
hormonally treated with Buserin 10 hours
to the expectad time of ovulation.
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