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Abstract

Rabbits are unique animals found in many different continents and climatic
zones. Domestic rabbits are the descendants of Oryctolagus cuniculus, a spe-
cies native to the western Mediterranean basin (Spain and North Africa) and
it is said to have originated from the European wild rabbit. Rabbits have been
used as experimental animals in genetics and breeding since the beginning of
the century. Rabbit bucks are ready for reproduction at 32 weeks of age when
sperm production is known to have stabilized. Lack of detailed information
about the anatomy and morphological structures of rabbit bucks, their repro-
ductive organs and its physiology, hampers the reproductive index in multip-
lication and breeding of rabbits. This review is centered on gathering relevant
information about the morphology and reproductive physiology of rabbit bucks
with emphasis on showing some aspects relating to their sexual maturity, occur-
rence of puberty, reproductive distinctiveness, seminal characteristics, number,
size of glands and their location, sperm production and Spermatogenesis for a
better breeding purpose.

Keywords
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1. Introduction

There are about 38 breeds and 19 strains of domestic rabbits throughout the world
recognized by (ARBA) American Rabbit Breeder Association [1]. Rabbit breeds
are distinguished by varying characteristics such as size, shape, colour of eyes,

colour of hair coat (fur) and weight [2] [3]. Most breeds are created by humans
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and are no older than 200 or 300 years which is why there are few locally adapted
Landraces. Rabbit breeds can be identified in terms of gene frequencies, this is
possible with genes identifiable through their major or visible effects such as co-
louration and hair structure [4].

Breeds of rabbit are grouped by adult size and origin. Those grouped by their
origin are: 1) The geographic and primary or primitive breed: These are those
breeds from which all other breeds emanated from breeds such as Fauvede Bour-
gogne, Argenté de Champagne. New Zealand White and Red, are the kind ob-
tained through artificial selection from this group. 2) The Synthetic breeds: This
kind of breeds are obtained by planned crosses of several breeds examples are
the Blancdu Bouscat and Californian; Mendelian breeds obtained by the fixation
of a new character of simple genetic determination, appeared by mutation, ex-
ample of such are Castorrex, Satin and Japanese [4].

Secondly are the breeds of rabbit conveniently grouped by adult size, which is
also related to production characteristics such as precocity, prolificacy, growth
rate and age at maturity. A major determinant of adult size is the origin of the

breed. These groups are:

1.1. Heavy Breeds

Adult weight exceeds 5 kg. Fertility is generally low. The growth potential of the
heavy breeds can be exploited, especially in cross-breeding. The Bouscat Giant
White, (French) Belier, Flemish Giant and French Giant Papillon are examples.
The fur of the (French) Belier varies greatly in colour and can be white, agouti,
iron grey or black. Its body build would make it a good meat rabbit. However, it
is bred for show and therefore found only in small units, at least in France. The
breed is more important in other European countries such as Germany and Den-
mark. The Bouscat Giant White is a synthetic albino breed. It is a large rabbit
known for its prolificacy and fast growth rate in traditional French rabbitries.
The Flemish Giant from Belgium comes in several colours. It is one of the largest
rabbits (potential adult weight 7 kg) and is still farm-raised. This breed could
furnish a gene pool for improving growth in other breeds; Flemish Giants could

be pure-bred for reproduction purpose [4].

1.2. Average Breeds

Adult weight varies from 3.5 to 4.5 kg. These are the basic stock of breeds used
for intensive rabbit production for meat in Western Europe and are the most
numerous. The Silver rabbits fall in this category. They are found in several
countries (English Silver, German Silver). These varieties differ from the Argenté
de Champagne in adult size (English Silver is lighter) and in colour. Argenté de
Champagne is an example of a breed that has developed with selection over many
years from a regional population (Champagne). The breed is known for both its
fur, once much sought after, and its productivity: high fertility, quick growth,
good muscle development and good meat quality. Its adult weight is 4 to 4.5 kg.
It is farm-bred in France, usually on straw litter [4].
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1.3. Lightweight Breeds

These breeds have an adult weight of 2.5 to 3 kg. They include the Small Hima-
layan, the Small Chinchilla, the Dutch and the French Havana. The Russian or
Himalayan rabbit is white with black extremities. It is thought to have originated
in China and spread from there to Russia and Poland. It carries the Himalayan
Ch gene mutation. The lightweight breeds usually develop very quickly and make
excellent mothers. They eat less than the medium and large breeds and could be
crossed or used pure in developing countries to produce a light, meaty carcass of
1to 1.2 kg [4].

1.4. Small Breeds

These breeds weigh about 1 kg at maturity. They are represented chiefly by the
Polish rabbit, with its many variations of coat colour. Selection for small size has
led to very low fertility and a marked decrease in growth rate. These breeds cannot
be used for meat production. They are bred for show, for the laboratory and as
pets. Local populations and strains Pure-bred animals are usually raised in small
groups and their selection for breeding characters is in its infancy. These breeds
could therefore constitute interesting potential gene pools for improving local
populations. They are “common” rabbits, grey, spotted or white, the outcome of
various unplanned crosses. They may belong to local populations. Some exam-
ples of local populations in developing countries are the Baladi rabbit of the Su-
dan (baladi means native or local in Arabic), the Maltese rabbit of Tunisia and
the Creole rabbit of Guadeloupe [4].

Some of the common internationally recognized breeds that have successfully
adapted to the African tropical environment are the Chinchilla, New Zealand
White, Flemish giant, white California, Champagne D’ Argent, Britannia petite,
Belgian hare, Cinnamon, Creme D’ Argent and Dutch rabbit [2] [3].

The Large Chinchilla rabbit raised in Europe is of German origin. Its adult
weight averages 4.5 kg. It can be bred for meat and fur.

The Flemish Giant from Belgium comes in several colours. It is one of the
largest rabbits (potential adult weight 7 kg) and is still farm-raised. This breed
could furnish a gene pool for improving growth in other breeds.

The Californian is a synthetic American breed. It was presented for the first
time in 1928 in California by its breeder, whose objective was a meat animal with
very good fur. The adult weight of the Californian is 3.6 to 4 kg.

The New Zealand White originated as a breed in the United States. It is the al-
bino offspring of coloured rabbits. From the outset it was bred selectively in large
meat production units, especially in southern California (San Diego area) for its
breeding qualities: prolificacy, maternal performance, fast growth rate and pre-
cocious body development which makes it ready for slaughter at 56 days, the ob-
jective being a light carcass. The New Zealand White adult weight (4 kg) slightly

exceeds that of the Californian.
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The Fauve de Bourgogne is an example of a breed that has developed with selec-
tion over many years from a regional population. It is also of regional origin. It has
spread throughout France and elsewhere in Europe (Italy, Belgium, Switzerland).

Argenté de Champagne is an example of a breed that has developed with se-
lection over many years from a regional population (Champagne). The breed is
known for both its fur, once much sought after, and its productivity: high fertili-
ty, quick growth, good muscle development and good meat quality [4].

Breeds of rabbit has significant influenced on their maturity as some are noted
for early sexual maturity while some are known for late maturity [3]. The prolific
nature of rabbits coupled with its short gestation period and generation interval,
makes it the animal of choice for multiplication and a short way of increasing an-
imal protein intake [5]. It is imperative that we understand the physiology of re-
production in buck as it relates to their anatomy and physiological characteris-
tics with cognizance to different breeds of rabbit, hence the aim of this review
which is to update our knowledge on the key factor in selection of rabbit buck
for breeding.

2. Materials and Method

A structured literature searches in Scopus (http://www.Scopus.com/home.url),

Researchgate (http://researchgate.com), google (http://www.google.com), Yahoo

(http://www.yahoosearch.com), and Askjeeves (http://www.askjeeves.com), were

carried out using different search topics relating to reproduction, physiology and
breeding in rabbit. Publications relevant to the title of this review based on ab-
stract screening were selected and used. Agricultural related Bulletin and Text-
books (hard and e-copy) having topics relevant to this review were also used. Oth-
er related peer-reviewed papers from reference list in the selected publications
were also considered. Experimental studies which centered on the evaluation
and assessment of the effects of feeds, synthetic androgenic substance and addi-
tive on reproductive performance of rabbit using control animal groups, were also
selected and only those publications written in English were used in this re-

view.

3. Results

About 45 scientific publications including textbook write ups which reported
studies that focused on reproduction, physiology, anatomy, sexual maturity, breed
and semen characteristics of rabbit were evaluated. The overview of the experi-
mental studies and write-ups that were described in these publications which are
being referenced at the end of the review write-ups, were summarized below in

captions.

3.1. Reproductive Anatomy

Reproductive organs are not unconditionally necessary for the individual life but

they have an essential role in the reproduction and life of species [6] [7]. They
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are dynamic organs in an animal of which proper understanding of the anatomy
and physiological characteristics increases efficiency and production as they re-
flect very sensitively various changes in the environment [7] [8]. Many times
they are the only organs which at low toxicity show structural and functional
changes [9] [10].

The reproductive system of rabbit buck (Figure 1) consists of the testes (2) which
weighed over 6 grams in some breeds [11], epididymis (2), ampoules (2), Vas de-
ferens (2), urethra, penis, preputial glands (2), accessory glands, a well-developed

scrotum located adjacent to the penis and the urogenital opening [12] [13].

3.1.1. Scrotum

The testicles are housed in the scrotum. The scrotum is formed by the tunica va-
ginalis, tunica dartos and cremaster muscle and said to have few hairs [14]. Its
main function is to keep the testicles away from the abdominal cavity so that the
right testicular temperature is maintained between 0.5°C and 4°C below body
temperature as required for normal spermatogenesis [15]. The scrotum and ab-
domen have communication through the inguinal ring which conveys the ex-

cretory duct (vas deferens) that comes from the epididymis.

3.1.2. Penis

The penis is the copulatory organ. An unusual feature of the rabbit is the absence
of glans in the penis [16] but the body of the penis is cylindrical, 40 - 50 mm long
and the diameter decreases at its end. During rest from sex, the penis lies in the
foreskin located ventrally to the anus [15] [16] and caudally to the testicles [13].
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Figure 1. Genital anatomy of the male rabbit. Source: [4].
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3.1.3. Epididymis

The epididymis is the place where sperm produced are stored before being re-
leased during ejaculation. Its functional part consists of a single duct. The epidi-
dymis originates in the efferent ducts; highly curled over the head, body and tail
and connects straight to the vas deferens. It is noted by some authors that the tail
of the epididymis is in the shape of a U [17]. The rabbit is one of the species in
which sperm stored in the cauda epididymis exhibit vigorous motility even in
their own fluid [18].

3.1.4. Vas Deferens

The vas deferens extends dorsal-cranial to the body of the epididymis through
the inguinal canal and enters in the abdominal cavity. The final portion of the
vas deferens forms a loop around the ureter and at this point becomes fusi-
form. Although the thickness of the diameter does not differ from the rest of
the vas deferens, this segment is generally called ampulla (ampulla vas deferens)
[17].

3.1.5. Urethra

The urethra is a large canal that leads through the penile organ to the outside of
the body. It is the connection point at which the two vas deferens ducts converge
from the left and right sides of the body to connect at its upper end; very near to

where the urinary bladder opens into the urethra [12].

3.1.6. Testes

The testis of the buck is oval-shaped. It is the main source of testosterone in rab-
bits [19] which is the main androgen produced during sexual maturation [20].
They are positioned cranially to the penis [13] [16], located in the scrotum, each
one on one side of the inguinal line and positioned almost horizontally [17]. Af-
ter birth, the testes develop less quickly than the rest of the body. From the age
of five weeks, they begin to grow very rapidly. The rabbit’s testicles descend at
about two months and they are said to be similar to those of cats but can move
freely from the scrotum to the abdomen through an opening in the inguinal
canal [16]. The testicles continue to grow and increase sperm production until
six (6) months of age [21]. The position of the testicles depends on many factors
including body position, body temperature, reproductive activity, repletion of
the gastrointestinal tract, amount of abdominal fat [13] and stress [22]. During
periods of sexual inactivity or stress, the testicles return to the abdominal cavity
through the inguinal ring and may go down again by the action of the cremaster
muscle [13] [15]. According to Fraser [23], the appearance and testis weight de-
pend on the location. For example testes located in the scrotum are heavier, firm
in texture and red in colour. Abdominal testes are light, reddish-brown and limp.
Although their essential function is the maintenance of normal spermatogenesis,
serum testosterone above the baseline level do not appear to influence the effi-

ciency of spermatogenesis [19].
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3.1.7. Accessory Glands

The accessory sex glands are complex (Figure 2). They secrete many compounds
found in the semen of other mammals such as fructose, citric acid, glycerylphos-
phorylcholine, and minerals [24] Secretion of catalase [25] is uniquely high in rab-
bit semen. The accessory sex glands respond differentially to androgens and es-
trogens [26] and the weights of this organ are a bio-indicator of circulating ste-
roid hormone levels. Accessory glands in the rabbit develop less quickly than the
rest of the body just like the testes but at a more even rate and are less precocious.
The glands of the rabbit’s reproductive tract differ in number, location, size and
proportion among other aspects like those in other mammals. This set of glands
consists of a vesicular gland, bulbourethral gland and prostate gland [27] and
Vasquez [28] affirm that the prostate consists of three lobes: Proprostate, Pros-
tate and Paraprostate. According to [29], they contribute to the greater part of
the volume of ejaculate. Each part of the gland plays a specific role in reproduc-
tion [30].

3.1.8. Prostate Gland

The prostate gland is yellowish-white in colour and is located caudally to the ve-
sicular gland and found in between the Pro prostate and bulbourethral glands. It
shares the same connective tissue capsule as the pro prostate; only a small layer
of tissue separates these two glands. The paraprostate glands are small and were
named as such because they are located on both sides of the prostate [27]. They

have an irregular embossed surface and are hammer-shaped [28].

3.1.9. Bulbourethral Gland

The bulbourethral gland of the rabbit is a small mass of glandular tissue that is
surrounded by a capsule and widely covered by skeletal bulb glandular muscle that
separates it into lobules. This gland originates in the urethral wall, as distinct from
other species. It is fairly small in rabbits but relatively larger than that of a man
[31].

PROSTATE PROPROSTATE

BULBOURETHRAL

VESICULAR

PARAPROSTATE
AMPULLA

URETHRA

Figure 2. Midsagittal section through the urethra and the accessory sex glands of the domestic male
rabbit. With the exception of the ejaculatory duct from [17] (all ducts are paired).
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3.2. Reproductive Physiology

The onset of reproductive cycle marks the attainment of puberty depending on
the level of feeding and breed. This is about 4 - 5 months in light breeds [32]. At
puberty, the reproductive organs are fully developed. The testicles are housed in
the scrotum. The male sex cells are formed in the tiny seminiferous tubules which
are basically two-ended loops with two ends opening into the rete testis, each tu-
bule is extensively convoluted and an appreciable proportion is branched so that
they have three openings into the rete testis. The sperm from each testicle then
passes through very small tubes into an epididymis, each epididymal tube leads
to longer tubes which are the vas deferentia. The two vas deferens ducts converge
from the left and right sides of the body to connect with the urethra canal at its
upper end very near to where the urinary bladder opens into the urethra. The
urethra is a large canal that leads through the penile organ to the outside of the
body [2].

3.2.1. Puberty and Sexual Maturity

Rabbits are well known for their ability to reproduce quickly. The onset of pu-
berty varies greatly with breed but conditions in the rabbitry also play an essential
role, particularly feeding, which is even more important than climate [4]. Around
six (6) weeks of their age, there is a quick increase in Follicle stimulating hormone
(FSH) and Luteinizing hormone (LH) concentrations in the blood which precede
the onset of testosterone secretion and consequently the manifestation of puberty
[20]. [33] reported that rabbits are pubertal when their testicles become andro-
genically active and accessory glands begin to produce fructose and citric acid then
the animal is said to characteristically assume male behaviour. He affirmed that
at 63 days of age, rabbit testes descend into the scrotum. Studies revealed that al-
though rabbits are pubertal in 4 months, the testes are not in the scrotum yet, as

the descending into the scrotum is observed only at six months of age [23].

3.2.2. Sexual Maturity

Sexual maturity is defined as the moment at which the daily spermatozoa pro-
duction ceases to increase [4] [34]. A buck attains sexual maturity when its daily
sperm production stabilizes and becomes able to fertilize the females. This is
witnessed at the end of the 32° week of existence in the New Zealand White breed
raised under temperate environment [35]. In rabbits, sexual maturity varies with
age (125 - 150 days), breed, lineage, food/feeding and environmental factors
such as photoperiod, temperature and seasonality. Sexual precocity is more de-
veloped in small or medium breeds (4 - 6 months) than in larger breeds (5 - 8
months). Studies have shown that the New Zealand White reaches sexual matur-
ity at 18 weeks of age [20] [36]. This is maintained first as the rabbit attempts
riding at 70 - 90 days after birth. It is argued however, that the ejaculates are low
in viability hence bucks of about 135 - 140 days of age should be used for mating
when the viability of the ejaculate is believed to have stabilized [37].
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3.2.3. Spermatogenesis

Spermatogenesis begins with the formation of spermatogonia stem and the life-
time of such stem cells is a cycle of seminiferous epithelium. Spermatogenesis in
rabbits starts at 7 - 8 weeks (between 42 and 63 days of age) by the division of
spermatogonia but semen do not appear in ejaculated sperm before 119 days [33].
Spermatogenesis is a process that depends on the low temperature of the scro-
tum thus temperatures higher than that of the scrotum (e.g. abdominal temper-
ature) may block the process [38]. The total estimated duration of spermatogenesis
in rabbits depends on the point chosen as the beginning of spermatogenesis. As-
suming that spermatogenesis begins with the first part of a series of division of
spermatogonia leading to the production of primary spermatocytes, then about
four cycles of the seminiferous epithelium (4 x 10.9 = 43.6 days) are required.
[39] reported that during spermatogenesis there is considerable loss of sperma-
togenic cells in the rabbit and that most of this loss occurs during and immediately
after the two maturation divisions. However, recent studies have demonstrated the
presence of round spermatids in the epididymis (sloughing of spermatids). In oth-
er words, they leave the testes before maturation [40]. The authors also suggested
that the age of the animal and season contribute to the sloughing of spermatids
which may occur more frequently after puberty or when spermatogenesis begins

to occur in an active form [40].

3.2.4. Sperm Production

Sperm production begins at puberty. The testicles continue to grow and increase
sperm production until six months of age [21]. The volume of semen ejaculated
is about 0.3 to 0.6 ml. Concentration is evaluated at 150 to 500 x 10° spermato-
zoa per ml, but both volume and concentration are liable to vary. Maximum sper-
matozoa production is obtained by using the buck regularly once a day. If the
buck is used regularly twice a day, each ejaculate has only one half the concen-
tration of spermatozoa. On the other hand, if bucks service several times a day,
one day a week, the three or four ejaculates may be concentrated enough to ef-
fect fertilization [4]. Spermatozoa can already be present in the cauda epididymis
at around 15 weeks of age [20]. Daily spermatozoa production is roughly 150 to
300 million, independent of the rate of ejaculation. It is also noted that daily sper-
matozoa production increases from 15 to 52 weeks of age [4]. However, daily ex-
posure to a continuous 14 hour light period negatively affects gonadal reserves [41].
According to the author, under normal conditions, the average yield is 147.4 x
10%/day and 1 g of testis produces 26.5 x 10° spermatozoa/day. However, if the
animal is subjected to a rate of two weekly collections, the daily release of sper-
matozoa in the ejaculate is consistently lower than the testicular production, in-
dicating that approximately 50% of the spermatozoa produced are reabsorbed
(Holtz and Foote, 1972). Different daily production of spermatozoa has been
observed: 148 + 11 x 10° spermatozoa per day [34], 187 x 10%day [42] and 210 x
10°/day [43]. A recent study showed that in the New Zealand White breed, the
spermatozoa reserve is smaller in the left testis and left epididymis than in the
right ones [44].
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3.2.5. Sperm Motility

Percentage of spermatozoa moving steadily in a straight line for species with in-
ternal fertilization is called motility and it is a common feature of spermatozoa
in all animals [45]. Motility is important for the transport of spermatozoa in the
reproductive tract and oocyte penetration [46]. Subjective estimation of the evalu-
ation of motility and sperm morphology are the two most widely used laboratory
tests to evaluate semen in rabbits [47]. These characteristic results in potential
spermatozoa fertility as there are some correlations between seminal parameters
with motility indicating the relationship between morphometric parameters and
semen quality of rabbits [48] [49].

3.2.6. Semen Characteristics

Rabbit semen consists of two main parts; a fluid and a gelatinous portion [50].
The semen is a mixture of spermatozoa produced by the testes and seminal plasma
secreted at the time of ejaculation by the epididymis and different accessory glands
combined [51]. The fluid portion of the semen is represented as the seminal plas-
ma. It contains constituents such as carbohydrates, lipids, proteins and minerals
that are important for sperm metabolism. Their presence positively affects the
survival and parameters of spermatozoa motility in rabbits [52] [53]. Rabbit se-
minal plasma contains sodium (Na), Potassium (k), Calcium (ca), Magnesium
(mg), Selenium (se), Zinc (zn) [54] and some trace elements such as Copper, iron,
Manganese, Cadbuim, Lead and Nickel [55]. The gelatinous mass or gel from rab-
bit semen originates in the vesicular [56] and it is androgen-dependent [57]. It
contains a significant amount of oestrogenic substances, citric acid and small
amounts of fructose [24] [50]. [58] recommends that the gel be removed imme-
diately after collecting the rabbit semen before its evaluation.

3.2.7.Semen Volume and Sperm Concentration

Sperm concentration and volume of semen ejaculated in rabbit ranges from 150
- 500 x 10° sperm/ml and 0.3 - 0.6 ml respectively [4] [59]. Some factors such as
diet, collection frequency, age, sequence of ejaculate and ambient temperature
[60] affect semen volume and sperm concentration. [61] and [62] reported that
semen volume seems to be more affected by temperature than sperm concentra-
tion. According to [12], Semen composition and volume are influenced by the size
of the accessory gland which is in turn influenced by testicular testosterone pro-
duction among other factors. This can be explained by the report of [51] who stated
that semen is a mix of spermatozoa produced by the testes and seminal plasma
secreted by the epididymis and different accessory glands, of which functions are
combined at the time of ejaculation, also according to the report of [29], the ac-
cessory glands contribute to the greater part of the volume of ejaculate. It there-
fore means that, if these organs are small in size as a result of poor development
during the animal’s growth period, the composition and volume of sperm that
will be secreted in the epididymis and other accessory glands which will be pro-
duced alongside with testicular testosterone by a small testes, will be influenced

when compared with the production of sperm from a well-sized developed re-
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productive organs. However, other studies reported that there is positive corre-
lation between the gonadal reserve and testicular weight [41] and body of the
rabbit [44].

3.2.8. Semen Colour

There are some ratings for the colour of rabbit semen according to different re-
searchers though several studies have associated color and appearance as a single
parameter [63] [64], and [51]. By [58], normal semen is white, homogeneous
and opalescent. According to [65], the colour of rabbit semen is white with the
intensity dependent on the concentration of the sperm. He further reported that
milky-white semen is the best and predominant in the rabbit and represents nor-
mal semen with good quality, while [64] reported that rabbit ejaculate is mostly
milky-white but the best quality is found in creamy-white semen. For [66], the
semen is often pearly white and ivory, but gray semen is considered of poor quali-
ty. Also from the research study of [67], they reported that rabbit semen is pear-
ly-white which denote good quality while other colours are classified as poor
likewise as a uniform appearance is most desirable. According to [68], yellowish
semen is often contaminated with urine that is normally obtained when the

temperature is too high in artificial vagina.

4. Discussion

The selection of breeding buck and doe is very much important aspect of breed-
ing since good progeny is expected from both. One has to consider the breeding
stock in terms of fertility, paternal and maternal instinct, milk yield, growth rate,
fecundity and viability [1]. Another aspect of utmost importance is the know-
ledge of the semen characteristics of rabbits, such as sperm concentration, motil-
ity, vigor and the occurrence of changes in the sperm cell, and these characteris-
tics are taken into account in both andrological examinations performed during
selection for breeding, and for the assessment prior to the semen processing per-
formed soon after collection and before practicing insemination. Breeders may
be looking only for external characters, neglecting production characters, there-
by breeding close relatives to increase the visual impression of homogeneity.

From the report of the researchers whose experimental studies were evaluated,
rabbit semen with uniform appearance is most desirable and considered to be of
a good quality. They all reported that the normal semen should be white or white
colour-related, homogeneous and opalescent so it is important that rabbit breeders
look out for such semen quality in buck selection for breeding.

Semen composition and volume are influenced by the size of the accessory gland
which is in turn influenced by testicular testosterone production among other
factors [12] hence in choosing rabbit bucks for breeding purpose, consideration
should be given to the anatomy of the organs and glands. The size of the testes
should not be small but well developed and the location should be inside the
scrotum where the temperature will be favourable for sperm production. Con-

sequently the choice of the breed for breeding purpose has great impact on re-
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productive prolificacy. Reports from the authors reviewed in this paper, stipu-
lated that rabbit of medium size and weight (average breeds) are better for re-
productive purpose as they exhibit good reproductive characteristics such as on-
set of puberty, sexual maturity ectera. From the review of their reports, it was
deducted that New Zealand white is a good breed for reproductive purpose ow-
ing to their anatomy and physiological characteristics.

Puberty occurs between 4 - 6 months and it occurs earlier in smaller breeds
than in larger breeds (5 - 8 months) according to the authors,, it is therefore
important to pay attention to that breed of rabbit that are capable of reaching
their puberty earlier so as to achieve high efficiency of production. From the Stu-
dies of some of the authors [20] [36], Sexual precocity is more developed in small
or medium breeds (4 - 6 months) than in larger breeds (5 - 8 months). It was
shown from their report that the New Zealand White reaches sexual maturity at
18 weeks of age and just as the sexual maturity of the animal is dependent on the
breed, so also is the Seminal characteristics which is said to vary among different
breeds hence in selecting buck for reproduction, the breed of the rabbit should
be considered and from this review, New Zealand white seems to have better
characteristics of the factors needed for better breeding purpose.

5. Conclusion

Certain characteristics present in the semen of rabbit bucks are closely related to
the anatomy of the rabbit genital tract and the understanding of the physiology
and anatomy of these sensitive organs of reproduction in rabbit which varies greatly
with breeds with emphasis on the size of their organs, age of puberty and sexual
maturity, promotes high efficiency and increased production in animal breeding.
The semen composition and volume are influenced by the size of the accessory
glands, which in turn is influenced by testicular testosterone production, among
other factors hence, in selection of buck for breeding purpose, breeders should
consider factors like size of the accessory glands and semen composition which
is also connected with the breed of rabbit. It is therefore of great importance for
this reviewed paper to be considered as an information tool for knowledge when

planning to develop rabbit production for breeding purpose.
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