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Abstract

Background: Rabbit breeding with high performance imported ones would be of benefit for genetic diversity and
improvement of performance in domestic rabbit breeds. The rearing of more productive rabbit breeds could be
pathway to improve the productivity and reduce the production cost. Maternal nutritional status exert a great
influence on reproductive functions of does, which may expand from conception, through gestation and
parturition and development of kits to puberty.

Methods: Four breeds of rabbit were evaluated for their parturition, weaning and pubertal differences among the
rabbit population in Ibadan, Nigeria. The breed consist of Fauve De Bourgogne (FDB), Chinchilla (CHA), British Spot
(BS) and New Zealand White (NZW) rabbits. A total of 60 bucks and 360 does consisting of 15 bucks and 90 does
per breed were mated in 6 mating cycles, three each of natural mating and artificial insemination. All does were
synchronized for estrus with 20 IU pregnant mare serum gonadotropin 48 h prior to mating. The does after
parturition were assessed for milk yield (g) and kit survival rate (%) till weaning, weight changes of kits from birth to
puberty. At puberty, the pubertal age (days) and weight (g) of the offspring were assessed.

Result: Results obtained reveals that British Spot doe had highest milk yield among the breeds which significantly
increased growth of kit and weight at weaning in British Spot rabbits. Survival rates of Chinchilla kits were
significantly (p < 0.05) higher than Fauve de Bourgogne, British Spot and New Zealand White kits. Puberty
attainment of the rabbits indicates that British spot does and Fauve de Bourgogne bucks are early maturing.

Conclusion: Chinchilla shows high kit survivability and British spot has highest milk yield among the four breeds of
rabbit.
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Background
Rearing rabbits for meat is practised in Nigeria but not
on commercial scale. Crossbreeds predominate the
rabbit population of Nigeria, and degree of crossing can-
not be ascertained due to indiscriminate breeding. Study
on pure breeds of rabbits under climatic conditions of
West Africa is very scanty, partly due to unavailability of
the breeds. The importation of domestic animal diversity
is a suitable way to improve performance of rabbits by
introducing pure exotic breed of rabbits with high
growth and reproductive potentials. The rearing of more
productive rabbit breeds could be a suitable path to

improve the productivity and reduce the production
cost. The most important topic in rabbit research is to
improve the production taking into account the farmer
requirements, animal welfare and habitat [1].
Maternal nutritional status may exert a great influence

on reproductive functions of does, which may expand
into the time period after conception, involving early
embryogenesis, pregnancy and birth [2]. Negative energy
balance, especially in young rabbit does, can result in in-
fertility because of the high energy demands for concur-
rent pregnancy and lactation [3]. Litter size is the most
important economic character in rabbit production [4, 5].
With the increase of litter size and decrease of mortality,
income becomes more elevated [6]. The genotype of both
the mother and fetuses plays a vital role in determining
birth weight, while the consequent litter weights basically
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depend, beside the fetuses’ genotype, on the suckled milk
from the dam [5].
Information and comparative studies undertaken on

the reproductive performance of different breeds of
rabbit are still scarce and further investigations are re-
quired [7]. Four breeds of Rabbit (Fauve de Bourgogne,
New Zealand White, Chinchilla and British spot) were
recently introduced to rabbit population in Ibadan, at
the rabbitry unit of teaching and research farm, of the
University of Ibadan, Oyo state, Nigeria, as a policy
initiative to improve rabbit production in the region.
Without the knowledge of the performance of exotic
rabbits, planned improvement of rabbit meat in Nigeria
will be limited. The study aimed at documenting the
breed difference in parturition, weaning and pubertal
characteristics of four breeds of rabbit within rabbit
population in Ibadan, Nigeria.

Methods
Experimental animals, design and management
Four breeds of rabbit consisting of Fauve de Bourgogne,
Chinchilla, British Spot and New Zealand White were
used for the study. Before commencement of the trial,
animals were confirmed to be of good health status,
without abnormalities and conform to the breed and/or
age group categorization. The research was approved by
the institution’s research ethics committee for care and
use of animal for research.
Animals were housed individually and allotted ran-

domly into experimental units in a completely random-
ized design. The animals were fed 5% of their
bodyweight, with diets containing crude protein 17.05%,
digestible energy 2592.06 Kcal/kg, crude fibre 10.02%,
calcium 0.45% and phosphorus 0.21%. Fresh water was
made available to the animals always. Other routine and
periodic management practices necessary for rabbit pro-
duction were carried out.

Mating trial
A total of 60 bucks and 360 does consisting of 15 bucks
and 90 does per breed were mated in 6 mating cycles.
This consists of both natural mating (3 mating cycles)
and artificial insemination (3 mating cycles). All does
used were synchronized for estrus with 20 IU Pregnant
mare serum gonadotropins (Ningbo Sansheng Pharma-
ceutical Co., Ltd) 48 h prior to mating. Natural mating
was carried out by moving does to buck at ratio 1:3 buck
to doe within breed in the early morning 6–8 am with-
out repeated mating.
For artificial insemination, does were inseminated on-

farm with semen extended immediately after collection.
Gonadotropin releasing hormone (GnRH; 8 μg) (Ningbo
Sansheng Pharmaceutical Co., Ltd) was injected at
0.2 ml intramuscularly at the moment of insemination

following estrus synchronisation two days prior or
11 days post partum. The female is placed into a
restraining box and inseminated with 0.3 ml of semen
containing 5million sperm cells.
At parturition:

1) Weight of does was taken before mating and at
parturition.

2) Gestation Length: this was taken in days as the
difference between the date of mating and kindling
date.

3) Litter Size at Birth: This is the number of kits the
doe kindles at birth.

4) Litter Birth Weight: This is the weight of the kits at
birth. Measurement was taken in grams (g), using a
digital scale.

At weaning:

1) Litter Size at weaning: This was taken by actual
count of weaner alive at weaning.

2) Litter Weight at weaning: Weight of litters taken in
g at weaning.

3) Weight of the does was taken at weaning
4) Milk Yield (g): this was estimated by the product of

1.18 and weight gain of kit between birth and 21st
day [8].

5) Survival Rates: litter size at weaning/ litter size at
birth multiply by 100

Pubertal characteristics of four breeds of rabbit
Does pubertal attainment
Onset of puberty in does was assessed as from 12 weeks
of age on a daily basis. Does were observed thrice a day,
for signs of estrus i.e. 7–10 am, 4-6 pm and 8-10 pm.
Detection of estrus was based on three vital signs
namely; increased vascularisation and swelling of the
vulva, exposition of the rear quarters, arching of the
back (lordosis) and frequent micturition.
Other supporting signs are stretching of the ears, rub-

bing of the chin on the feed or drinking trough, and ag-
gressive restlessness. The combined observation of the
three vital signs [9] and other secondary signs particu-
larly towards the end of a one week monitoring period
was considered as “intensive heat” and attract an arbi-
trary score of 5. The manifestation of any two vital signs
with/without other signs was interpreted as “less intense
heat” and was assigned a score of 3 whereas one vital
sign with/without secondary signs was recorded as “mild
heat” with a score of 1. Silent heat was observed when
only supporting signs of heat were observed without the
vital signs. Every silent heat was scored as 0. Intensity of
estrus (%) was scored as the mean of observed degree of
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intensity of estrus over possible maximum intensity
multiplied by 100.

Attainment of puberty assessment
This was determined on the basis of at least 2 of the
vital signs of estrus i.e. a score of 3. These signs corres-
pond to the ability of the does to submit to mating [10].

Bucks pubertal attainment
Onset of puberty in bucks was assessed as from the age
of 12 weeks at 72 h interval by examining their preputial
fluid smeared on a glass slide with a microscope for
sperm cells. Pubertal age was taken as the age when 50%
of the tested bucks showed the presence of sperm cells
in preputial fluid.
Pubertal characteristic of the weaned litter was

assessed. Parameters assessed include: age at puberty is
measured in days between date of birth and date the ani-
mal attain puberty, weight at puberty of both sexes were
determined by weighing the animals at date of puberty.

Statistical analysis
Data obtained in this study was subjected to descriptive
statistics and ANOVA to detect significant effects with a
confidence level of 95%.

Results
Kit growth and milk yield of four breeds of rabbit in
Ibadan
The milk yield and kit growth of four breeds of rabbit in
Ibadan is presented in Table 1. The initial weight (at
mating), gestation length and litter size at birth and
weaning of rabbit across the breeds were not signifi-
cantly (p > 0.05) different. Final weight at parturition
was significantly (p < 0.05) affected by breeds, with
Fauve de Bourgogne, Chinchilla and British Spot have

similar values and were significantly (p < 0.05) higher
than New Zealand White does. Average kit weight at
birth was significantly (p < 0.05) higher in Chinchilla
than Fauve de Bourgogne, British Spot and New Zealand
White. Doe gestation weight changes was significantly
(p < 0.05) highest in Chinchilla, Fauve de Bourgogne had
significantly (p < 0.05) higher value than New Zealand
White. Doe weight at weaning of Chinchilla and New
Zealand White had significantly (p < 0.05) highest
values. Lactation weight changes of New Zealand White
does was significantly (p < 0.05) highest, Fauve de
Bourgogne and Chinchilla does had statistically
(p > 0.05) similar values but were significantly (p < 0.05)
higher than values obtained for British Spot does. Kit
weight at weaning was significantly (p < 0.05) highest in
British Spot kits while Fauve de Bourgogne and New
Zealand White kits had similar values but they were
significantly (p < 0.05) lower than Chinchilla kits. Milk
yield of Chinchilla and British Spot does were not
significantly (p > 0.05) different and but were signifi-
cantly (p < 0.05) higher than Fauve de Bourgogne and
New Zealand White does. Survival rates of Chinchilla
kits had significantly (p < 0.05) higher values than Fauve
de Bourgogne, British Spot and New Zealand White kits,
which had similar values.

Pubertal age of four breeds of rabbit in Ibadan
Figure 1 showed the pubertal age of bucks and does of
four breeds of rabbit. The pubertal age of doe and buck
were significantly (p < 0.05) affected by breeds. The pu-
bertal age was significantly (p < 0.05) higher in New
Zealand White than other breeds. British spot doe and
Fauve de Bourgogne bucks had significantly (p < 0.05)
least pubertal ages. It was observed that pubertal age of
bucks were 130.34 days (Fauve de Bourgogne),
139.19 days (Chinchilla), 135.3 days (British Spot) and

Table 1 Milk yield and kit growth of four exotic breeds of Rabbit in Ibadan

Parameters Fauve de Bourgogne Chinchilla British Spot New Zealand White ±SEM

Initial doe weight (g) 2265.64 2277.00 2340.27 2201.00 54.62

Final doe weight (g) 2335.94b 2492.00a 2422.45a 2302.36b 36.79

Gestation length (days) 31.47 31.55 32.09 31.73 0.17

Average kit weight at birth (g) 47.19b 50.95a 47.99b 45.51b 1.95

Litter size (nos of kits) 5.17 5.43 5.89 6.50 0.47

Doe gestation weight change (g) 108.00b 187.63a 82.18bc 62.50c 29.13

Litter size at weaning (nos of kits) 3.56 3.80 3.67 4.00 0.35

Weight of doe at weaning (g) 2237.33c 2583.50a 2401.17b 2507.17a 54.16

Doe lactation weight change (g) 20.33b 45.67b −4.50c 196.17a 49.71

Average kit weight at weaning (g) 468.46c 575.42b 609.13a 512.32c 32.29

Milk yield (g) 253.14b 315.80a 350.65a 277.47b 22.61

Survival rate (%) 76.98b 87.670a 75.10b 74.31b 5.98
a, b, c: means in the same row with different superscripts are significantly (P < 0.05) different. SEM: Standard Error of Mean
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143.09 days (New Zealand White). The pubertal age of
does ranged from 121.28 days (British Spot) to
140.18 days (New Zealand White).

Pubertal weight of four exotic breeds of rabbit in Ibadan
The pubertal weight of four breeds of rabbit is shown in
Fig. 2. Pubertal age of Fauve de Bourgogne, Chinchilla,
British Spot and New Zealand White bucks were
2076.75 g, 1844.75 g, 2006 g and 1650.5 g, respectively.
The weights of does at puberty across the breeds were
1773.2 g (Fauve de Bourgogne), 1777.2 g (Chinchilla),
1492.17 g (British Spot) and 1669 g (New Zealand
White) does.

Discussion
The breed difference was evident in milk yield and kit
development of the breeds of rabbit in Ibadan. Though
similar gestation length, litter size at birth and at wean-
ing were recorded. The mothering ability of the breeds
was evident. Chinchilla rabbits had higher kit weight at
birth resulting from high doe weight gain during

gestation. The reverse was the case for New Zealand
White rabbits. Conversely, New Zealand White doe had
higher weight gain during lactation which compensated
for its gestational weight loss. British Spot doe had
weight loss during lactation evidently due to milk pro-
duction judging by its highest milk yield among the
breeds which significantly increased growth of kit and
weight at weaning in British Spot rabbits. A combination
of higher milk yield and lactational weight gain accom-
panied kit weight at weaning in Chinchilla rabbits. Al-
though Chinchilla kits were heavier than New Zealand
White and Fauve de Bourgogne kits at weaning but
lower than kits of British Spot. Chinchilla also had the
highest kit survival rate. This suggests that high milk
yield of British Spot does increased growth of kits to
weaning. However, the weight loss during lactation
indicates derivation of adipose fat for milk production,
implies a longer rebreeding interval, as more time would
be required for compensatory growth which is an un-
desirable trait in rabbit production. A higher plane of
nutrition may be required for lactation production

Fig. 1 Pubertal age of four exotic breeds of Rabbit in Ibadan
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function in this breed for optimal milk production and
maintenance of dam. Reports demonstrate that maternal
nutritional status may exert a great influence on repro-
ductive functions of does, which may expand into the
time period after conception, involving early embryogen-
esis, pregnancy and birth [2]. Similar plane of nutrition
was fed to the four exotic breeds, however, weight
loss was recorded in British spot despite its high milk
yield, and suggests that breed differences could exist
in nutritional requirements of the rabbit at different
production state.
In line with result obtained in this study are reports by

Tag-El-Din [11] and Afifi et al. [12] of non- significant
breed differences on litter size. In contrast significant
breed differences in litter size between Hyla purebred
and crossbred rabbits were reported by Shawer [13] and
Akinsola [14]. However, similar range of litter size at
birth was reported by Akinsola [14] but lower litter size
at weaning in Hyla purebred rabbit in Zaria. This prob-
ably is responsible for the higher survival rate in exotic
rabbits assessed in this study compared to Hyla rabbit

reported by Akinsola [14]. This reflects the superiority
in postnatal maternal abilities in terms of milk produc-
tion, pre-weaning growth and survival, maternal behav-
ior, mothering ability, etc.). Contrary to this result, the
values of kit weight at birth and weaning reported by
[14] were higher than that observed in this study.
Vaclavovsky et al. [15] reported litter size of 9.49 in

Hyla purebred rabbits reared in Slovenia. Chrystosome
et al. [16] reported values of 7.29 in France and 6.45 in
Benin for Hyla purebred rabbits. Hamouda et al. [17] re-
ported litter size value of 8.50 at first generation with
Hyla rabbits in Tunisia. The litter size at birth in this
study were also lower than 8.3 reported as average in
different rabbit breeds in Australia [18], but closer to
6.30 recorded with New Zealand White rabbits in USA
[19]. Litter size at birth obtained from this study were
within the range reported by Kabir [20] for pure bred
rabbits in Nigeria but lower litter size at weaning com-
pared to values obtained in this study.
The average kit weight at birth obtained in this study,

were 47.19, 50.95, 47.99 and 45.51 in Fauve de

Fig. 2 Pubertal weight of four exotic breeds of Rabbit in Ibadan
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Bourgogne, Chinchilla, British Spot and New Zealand
White, respectively, compared to other authors; the aver-
age weights of kits at birth were 58.1 g and 60.2 g [18]
in Australia, 43.7 g in Sudanese rabbits [21] and 62.07 g
reported by Karikari et al. [22] in Ghana. Akinsola [14]
reported higher weaned kits’ weight than the value re-
corded in similar Hyla rabbit in Tunisia [17], Egypt [23]
and Chrystosome et al. [16] in Benin. Though similar lit-
ter size at birth with report of Ghosh et al. [24] but
values of weight at birth and weaning and litter size in
Soviet Chinchilla and Grey Giant rabbit are contrary to
result obtained in this study. Abd El-Ghaffar [25] and El
Kelawy [26] reported gestation length of New Zealand
White (31.2 days.) and Calilfornian (31.5 d.) breeds.
Kumaresan et al. [27] reported that the litter size at birth
was 7.35 and 7.89 for New Zealand white and Soviet
Chinchilla rabbits respectively while the litter size at
weaning was 5.25 and 5.65 respectively in India.
Pubertal attainment of the exotic rabbits in Ibadan

ranged from 130 to 143 days for Bucks and 121-140 days
for Doe. Fauve de Bourgogne Bucks had highest pubertal
weight 2076.75 g while New Zealand white had the least
(1650.24 g), Chinchilla does had the highest pubertal weight
1777.20 g while British spot had the least 1492.17 g. Pu-
berty attainment of the exotic rabbits indicates that, British
spot does and Fauve de Bourgogne bucks are early matur-
ing. However, bucks of Fauve de Bourgogne attain puberty
earlier than does. New Zealand White rabbit has the least
pubertal attainment for both doe and buck. However, the
weight at puberty was similar among breed in both doe and
buck, thus suggesting that pubertal weight was a principal
factor in determining age at puberty.
Worthy of note is the pubertal age of British spot rab-

bits, despite a higher weight at weaning, doe weight at
puberty was the least. This could suggest lower growth
rate post weaning. This suggests that the plane of nutri-
tion was not adequate for the growth rate following
withdrawal from milk. This corroborates the earlier sug-
gestion that, the exotic breed differences could require
differing plane of nutrition for particular production
function. Range of pubertal age obtained in the exotic
breeds is lower than Soviet Chinchilla and Grey Giant
rabbits 169.39 and 185.60 days respectively reported by
Ghosh et al. [24]. Also female rabbits of New Zealand
White breeds were heavier at puberty than their male
counterparts, in agreement with Ghosh et al. [24],
while exotic Fauve de Bourgogne, Chinchilla and British
Spot bucks were heavier than does at puberty, though
Chinchilla, British Spot and New Zealand White doe
attain puberty earlier than bucks.

Conclusion
Puberty attainment of the exotic rabbits indicate that,
British spot does and Fauve de Bourgogne bucks are

early maturing. The four breeds show high breeding po-
tential, British spot has high milk yield and its kits had
highest growth rate till weaning, but it recorded the least
weight at puberty. This is also coupled with doe weight
loss experience by the breed during lactation. This indi-
cates inadequacies in growth and maintenance of the
breed at certain production phases. This suggests the
need for documentation on nutrient requirements of the
four exotic breeds of rabbit at different physiological
stages and production phase.

Abbreviations
BS: British Spot; CHA: Chinchilla; FDB: Fauve De Bourgogne;
GnRH: Gonadotropin releasing hormone; IU: International unit; NZW: New
Zealand White; SEM: Standard Error of Mean; USA: United States of America

Acknowledgements
The authors are grateful to the management and staff of the Rabbitry unit,
teaching and research farm, University of Ibadan, for their assistance in
providing animals and housing for this work.

Funding
The article being published represent research outcome that was funded by
the two authors. This research did not receive any specific grant from any
funding agency in the public, commercial or not-for profit sector.

Availability of data and materials
Ethical approval

Authors’ contributions
JOA designed the study, carried out the field work and statistical analysis
and wrote the first manuscript. Both authors read and approve the final
manuscript. EOE approved the study layout and supervise the research, he
read and corrected the first manuscript. Both authors read and approve the
final manuscript.

Ethics approval
The research was approved by the Federal Polytechnic Ado Ekiti research
ethics committee for care and use of animal for research.

Consent for publication
Not applicable

Competing interests
The authors declare that there are no competing interests to the publication
of this article.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 8 June 2017 Accepted: 24 October 2017

References
1. Okab AB, El-Banna SG, Koriem AA. Influence of environmental temperatures

on some physiological and biochemical parameters of new-zealand rabbit
males. Slovak J Anim Sci. 2008;41(1):12–9.

2. Brecchia G, Bonanno A, Galeati G, Federici G, Maranesi M, Gobbetti A, Zerani
M, Boiti C. Hormonal and metabolic adaptation to fasting: effects on the
hypothalamic-pituitary- ovarian axis and reproductive performance of rabbit
does. Domest Anim Endocrinol. 2005;31:105–22.

3. Theau-Clement M, Roustan A. A study on relationships between receptivity
and lactation in the doe, and their influence on reproductive performance.
J Appl Rabbit Res. 1992;15:412–21.

4. Nofal R, Saleh K, Younis H, Abou Khadiga G. Evaluation of Spanish synthetic
line V, Baladi black rabbits and their crosses under Egyptian conditions. 1.

Jimoh and Ewuola Journal of Animal Science and Technology  (2017) 59:25 Page 6 of 7



Litter size. In: Proceeding 4th international conference rabbit production hot
climates, 24–27 Feb., Sharm el-sheikh, Egypt, 23 – 29th; 2005.

5. Abdel-Azeem AS, Abdel-Azim AM, Darwish AA, Omar EM. Litter traits in four
pure breeds of rabbits and their crosses under prevailing environmental
conditions of Egypt. In: The 5th inter.Con.on Rabbit Prod. in Hot Clim.,
Hurghada, Egypt; 2007. p. 39–51.

6. Szendrô ZS, Pálos J, Radnai I, Biró-Németh E, Romvári R. Effect of litter size and
birth weight on the mortality and weight gain of suckling and growing rabbits.
In: Proceeding 6th World Rabbit Congress, vol. 2. Toulouse; 1996. p. 365–9.

7. Safaa HM, Emarah ME, Saleh NFA. Seasonal effects on semen quality in black
baladi and white new zealand rabbit bucks. World Rabbit Sci. 2008;16:13–20.

8. Lebas F., Coudert P., Rouvier R. and de Rochambeau H. The rabbit.
Husbandry, Health and Production. FAO, Animal Production and Health
Series. 1986.

9. Hafez ESE. Sex Drive in Rabbits Southwest Vet, vol. 14; 1960. p. 46–9.
10. Berepubo NA, Nodu MB, Monsi A, Amadi EN. Reproductive Response Of

pubertal female rabbit to photoperiod and/or male presence. World Rabbit
Sci. 1993;12:83–7.

11. Tag El-Din THA. comparative study of reproductive, mortality and body
weight in White Baladi and Bauscat rabbits and their crossbred. Egypt: M.
Sc. Thesis, Faculty of agriculture, Zagazig University; 1979. p. 47.

12. Afifi EA, Khalil MH, Emara ME. Effect of maternal performance and litter
preweaning traits in doe rabbits. J Anim Breed Genet. 1987;106:358–62.

13. Shawer MFK. A comparative study of production traits between Egyptian
and Standard breeds of rabbits. Egypt: M.Sc, Thesis, Faculty of Agriculture,
Alexandria University; 1963. p. 52.

14. Akinsola OM. Genetic and physiological evaluation of Hyla rabbits in guinea
savannah zone of Nigeria. Zaria: M.Sc. dissertation submitted to the
department of Animal Science, Ahmadu Bello University; 2012. p. 66–70.

15. Vaclavovsky J, Kemerova N, Lorek MO. Performance traits in broiler rabbits
of Hyla combinations. Ser Anim Sci. 2000;172:155–63.

16. Chrystosome CAAM, Gbangboche AB, Houangni MSM. Evaluation of
reproduction performance of Hyla rabbits in hot and humid region in
Benin. Res Opin Animal Vet Sci. 2011;110:669–72.

17. Hamouda M, Salwa K, El-Gaied J. Crossing of local rabbits with the Hyla
strain: growth and reproductive performance in the first generation.
Options Mediterraneennes Ser A. 1990;8:103–8.

18. Prayaga KC, Eady SJ. Performance of purebred and crossbred rabbits in
Australia: doe reproductive and pre-weaning litter traits. Aust J Agric Resour.
2002;53:993–1001.

19. Medellin MF, Lukefahr SD. Breed and heterotic effects on postweaning traits
in Altex and New Zealand white straightbred and crossbred rabbits. J Anim
Sci. 2001;79:1173–8.

20. Kabir M. Assessment of growth and reproductive traits in diallel crossing of
three rabbit breeds. Zaria: PhD Thesis, Faculty of Agriculture, Animal Science
Department, Ahmadu Bello University; 2010. p. 137.

21. El Amin KM, Yousif IA, Elkhairey MA, Mekki DM. Heritability estimates and
genetic correlations for post-weaning body weight traits in Sudanese
rabbits. Livest Res Rural Dev. 2011;23:11.

22. Karikari PK, Darkoh G, Deku G. Evaluation of millet residue meal based diets
as feed for the domestic rabbit Oryctolagus cuniculus research opinions in
animal and. Veterinary Sciences. 2011;13:144–9.

23. Yamani KA. Rabbits meat production situation in Egypt. Cairo: 1st International
Conference on Rabbit Production in Hot Climates; 1994. p. 57–64.

24. Ghosh N, Sil BK, Mandal L. Reproductive performance of soviet chinchilla
and grey giant rabbits reared under hot humid conditions of West Bengal.
Indian J Anim Res. 2006;40(1):52–4.

25. Abd-El-Ghaffar, A.E. Some studies on the artificial insemination in rabbits.
Ph.D. Thesis, Faculty of Veterinary Medicine, Zagazig University Benha, Egypt
1992. Pp42–44.

26. El-Kelawy HM. Effects of HCG injection and breed on reproductive
performance of rabbits, under Egyptian conditions. World Rabbit Science.
1997;5(2):61–4.

27. Kumaresan, A., K. A. Pathak, B. Chetri And S K Ahmed. Performance of New
Zealand white and soviet chinchilla rabbits under agro climatic conditions
of Mizoram. Indian J Hill Frmg 2011, 24 (1&2): 11–13.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Jimoh and Ewuola Journal of Animal Science and Technology  (2017) 59:25 Page 7 of 7


	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Experimental animals, design and management
	Mating trial
	Pubertal characteristics of four breeds of rabbit
	Does pubertal attainment

	Attainment of puberty assessment
	Bucks pubertal attainment
	Statistical analysis

	Results
	Kit growth and milk yield of four breeds of rabbit in Ibadan
	Pubertal age of four breeds of rabbit in Ibadan
	Pubertal weight of four exotic breeds of rabbit in Ibadan

	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval
	Consent for publication
	Competing interests
	Publisher’s Note
	References

