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Abstract

An assessment of the selection response of body weight and linear body traits in breeds of rabbit
in Zaria, Kaduna State, Nigeria was conducted. A population of 48 matured rabbits consisting of
three breeds; New Zealand white, Chinchilla and Dutch was used in the experiment. Each breed
represented a treatment group and was used to generate 288 rabbits in a nested design. The
populations were selected at six weeks of age in all the generations. The growth traits considered
were; body weight, ear length, nose to shoulder, body length, length of back leg, thigh length,
and heart girth and thigh circumference. Data generated were subjected to analysis of variance
using the SAS software. The New Zealand White had a higher body weight of 1157.92+22.75¢
and 1229.35+24.07g in generations one and two respectively, and heart girth of 20.09+£0.14cm,
thigh length of 15.93+0.09cm, body length of 44.52+0.48cm and thigh circumference
10.96+0.09cm in generation one. The length of back legs and heart girth in generation two were
better expressed in Chinchilla and Dutch breeds, respectively. The selection response range was
19.45 - 22.20kg and 13.59 - 14.95kg in males and females respectively for body weight while the
linear body traits ranged from 0.01 - 0.30cm and 0.01 - 0.28cm for males and females
respectively in New Zealand white. For chinchilla, responses to selection for body weight were
9.45-10.33kg and 1.85 - 14.54kg for males and females respectively while linear body traits
ranged from 0.01- 0.33cm for both males and females. The response to selection for body weight
in Dutch ranged from 7.48 - 27.40kg and 18.38 - 18.66kg for males and females respectively,
whereas for the linear body traits the range was 0.01 - 0.34cm and 0.02 - 0.40cm for males and
females respectively. It was observed that the Dutch genotype had the best selection progress for
body weight and linear body traits and therefore recommended for improvement of body weight
and linear body traits.
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1.0 Introduction

Local breeds of rabbits in Nigeria are small and take longer periods to grow and have low
productivity (Ahmed, 2003). Rabbits are pseudo-ruminant animals and induce ovulators where
eggs are released by sexual intercourse (Diane, 2020). Rabbit sometimes exhibits false
pregnancy during which features of pregnancy are displayed but not pregnant (Diane, 2020). The
differences in weight and morphological traits among different rabbits breed which are
associated with growth rate and body weight explain the genetic makeup of such genotypes
(Onasanya et al., 2017; Sam et al., 2020a). The increase in body weight and linear body traits are
directly proportional to the increase in the age of the animal (Onasanya et al., 2017). Linear body
traits explain basic information on the morphology characteristic of the animal and have helped
in making decisions on large-scale production for commercial purposes (Osario et al., 2002).
Body measurements have been used in rabbits to contrast differences in size and shape (Oliveira
et al., 2004). Body size and shape which are important components of linear body traits are
genetically and phenotypically correlated with body weight (Akanno and Ibe, 2005; Sam et al.,
2020b). The characterization of local genetic resources depends on the knowledge of the
variation of morphological traits, which have played a very important role in the classification of
livestock based on size and shape (Ferra et al., 2010).

The selection of rabbit breeds adapted to certain environmental conditions is very important for
rabbit production (Kumaresan et al., 2011). Slaughter performance traits are improved through
the selection of high-growth rate rabbits (Shahin and Hassan, 2002). Selection for carcass traits is
also an alternative and effective tool for meat-type rabbits (Szendro et al., 2004). Improvement
of body weight through selection shortens the time spent on the production of meat rabbits and
improves feed utilization, quality and quantity of meat. Direct selection on a single trait affects
the performance of economically important traits unselected which could be lost (genetic drift)
thereby reducing the overall economic importance or merit of the selected population (Nath et
al., 2011). Genetic drift, individual measurement sampling, breed, environmental interactions
and period trends in environment and natural selection are the possible causes of different
responses in a selection population (Hill, 2011). The success in a selected population for several
traits simultaneously is the product of the selection differential (determined by the selection
intensity) and the aggregate genotype (Kluyts et al., 2007).

Genetic differences between and within breeds explain diversity and valuable assets that the
adaptability of a population depends on (Woolliams et al., 2005). Loss of genetic diversity is
often associated with inbreeding, selection, gene flow and migration (Willi et al., 2006). The
present study was therefore aimed at determining response to selection for body weight and
linear body traits in three breeds of rabbits in two generations of selection.

2.0 Materials and Methods

2.1 Study Area

The research was conducted at the Rabbit Unit of the Department of Animal Science Research
and Teaching Farm, Faculty of Agriculture, Ahmadu Bello University, Zaria. The area location
is described by (Kabir, 2006).

30



U.A. Eshimutu, et al. AJAFS 7 (2) (2023) 29-39

2.2 Animals and Management

The experimental rabbits were sourced from a reputable farm within Zaria metropolis, where 12
bucks and 36 does of six months of age were used. The breeds used were New Zealand white
(NZW), Chinchilla (CHC) and Dutch (DUC) with four bucks and 12 does for each breed. They
were raised in a conducive environment in a battery cage system. Amprolium® and Ivomectin®
were administered against coccidiosis, external and internal parasites. Feed and water were
provided ad libitum. Formulated concentrate diet containing 2800 ME Kcals /Kg metabolizable
energy, 15% crude protein, 15% crude fibre, 4.3% ether extract and groundnut haulms was
given. Cleaning of the cages was carried out regularly.

2.3 Mating

Mating was carried out in a ratio of 1:3 where does were introduced to their respective sire
groups Table 2.1. They were allowed and observed after a successful mating, thereby returning
to their respective cage. The does were checked for pregnancy at about 14 days after successful
mating through clear observation of the abdomen and palpation of the region as pregnancy
advanced. Kindling nest boxes were introduced a few days to kindling. Immediately kindling
was discovered the followings were recorded; date of kindling, taken as the day when successful
Kits were born, litter size taken as the number of kits produced at one birth-still birth and
neonatal mortality, litter weight which is the weight of the kits at birth and this were measured
using a sensitive digital scale (g) (Mettler Toledo®, Top Pan Sensitive Balance, J. Liang Int. Ltd.
U.K), and individual kit weight is the weight of the kits divided by a total number of kits and this
was measured using the digital sensitive scale in grams (g) (Mettler Toledo®, Top Pan Sensitive
Balance, J. Liang Int. Ltd. U.K). Kits were handled with nylon disposable hand gloves to avoid
rejection of the kits by their dams within 12 hours after kindling; litters were checked, recorded
and thereafter examined every morning to get rid of the dead kits. Identifications were done at
two weeks of age, where the kits were sexed and ear tagged. At 35 days, they were separated
from their dams according to sire identification number and transferred to standard progeny
metal cages. A mass selection method was used, that is individuals with the highest body weight
(400 g) were selected per breed.

Table 2.1: Pure crossing for offspring generation one and two

Sire Dam Progeny
NZW X NZW NZW
CHC X CHC CHC
DUC X DUC DUC

New Zealand white (NZW), Chinchilla (CHC), Dutch (DUC), and generation (G)
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2.4 Data Collection

2.4.1 Body Weight
The body weight was measured in grams at two weeks intervals using a 40-kilogram (Kg)
weighing scale.

2.4.2 Linear Body Measurement
Linear body traits were measured at two weeks intervals throughout the experiment in
centimeters (cm), using flexible tape according to the anatomic reference point of Teguia et al.
(2008), thus, as follows;

e Earlength (EL): Measured from the ear base to the zygomatic arch of the ear.

e Body length (BL): Diagonal distance from the points of shoulder to points of hip or first
thoracic vertebrae to base of tail or hip bone.
Length of back leg (LBL): Distance from the thigh region to the tip of the claw.
Thigh length (THL): Distance from the first joint between the pelvic to the knee region.
Nose to shoulder (NTS): Distance from the point of the nose to the shoulder (fore limb).
Heart girth (HG): This refers to the circumference of the heart between the forelimbs.
Thigh circumference (TC): This refers to the circumference of the thigh.

2.5 Statistical Analysis

Data obtained on different generations were subjected to analysis of variance (ANOVA) using
the General Linear Model (GLM) procedure of SAS (2002) to test the effects of the breed and
generation on growth traits. The significant means in terms of body weight and linear body traits
were separated using the Duncan Multiple Range Test (DMRT) of SAS (Duncan, 1955). The
following model was used for body weight and linear body traits.

Yijkl =p + Gi + Bj + GBijk + EijKl ... Equation 1

Where:

u = Overall mean,

Gi = ith effect of generations one and two,

Bj = jth effect of breed (NZW, CHC and DUT),

GBijk = interaction between generations and breeds,

€ijkl = Random error (All error terms assumed to be random, normally distributed and
independent with expectation equal to zero) and

Yijkl = Observation on the measurable characteristics of the ijklith rabbit

2.5.1 Selection Response (AG)

The selection response was computed for body weight (BW) and linear body traits; ear length
(EL), nose to shoulder (NTS), body length (BL), length of back leg (LBL), thigh length (THL),
heart girth (HG) and thigh circumference (TC) for generation one and two in both sex using the
following formula described by (Fayeye, 2014).

AG = B2 % SD oo Equation 2
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Where:

AG = Selection response (genetic gain),
h2= Realized heritability and

SD = Selection differentials

2.5.2 Selection differential (SD)

The selection differential was computed using the formula (Fayeye, 2014).
SD = PS = PO e Equation 3

Where:
PS= Mean of selected parents and
PO= Population mean

3.0 Results and Discussion

3.1 Body Weight and Linear Body Traits

Body weight and linear body traits were significantly (P<0.05) affected by Generation and
breeds Table 3.1. It was observed that the New Zealand White had high values of
1157.92+22.75g for body weight, 20.09+0.14cm heart girth, 15.93+£0.09cm thigh length,
44.52+0.48cm body length and 10.96+0.09cm thigh circumference in generation one. The ear
length (11.83£0.10cm), nose to shoulder (17.00£0.21cm) and length of back legs
(23.48+0.23cm) were observed to be higher in Chinchillas. However, the Dutch breed recorded
the least estimate on some traits namely; body weight (843.91+23.51g), ear length
(10.114£0.10cm), nose to shoulder (13.12+0.21cm), length of back legs (17.83+0.23cm), heart
girth  (16.34£0.15cm), thigh length (13.86+0.08cm), body length (40.12+0.45cm) and thigh
circumference (7.95£0.09cm) in generation one.

In generation two, New Zealand White was observed to have a higher body weight of
1229.35+24.07g. Chinchilla had a high value of 23.36+£0.25cm for the length of the back legs,
while the heart girth of 19.81+0.16cm was better observed in Dutch. The high values observed in
some traits of rabbits can be due to high additive genetic variance on their part. This corroborates
with the report of Fayeye (2014) who stated that response due to additive genetic variance in one
generation of a particular trait builds upon the gains in the subsequent generation. The variation
in body weight observed could be attributed to breed or environmental influence. This
corroborates with the results of Jimoh and Ewuola, (2018) who also observed that rabbits in the
tropics are susceptible to heat stress due to high ambient temperature which affects their
performance. According to Iraqi, (2008) disparities in growth traits sometimes are influenced by
breed, managerial and nutritional factors, year, month and/or season of kindling, parity, and litter
size at birth. The approach and period of estimation, genotype, handle and environmental factors
may be responsible also for the disparities obtained (Zalla et al., 2007).
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Table 3.1: Body weight (g) and linear body trait (cm) performance of rabbit in generation
one and two

Generation One Generation Two

Traits NZW CHC DUC NZW CHC DUC
BW 1157.92+22.75% 1071.08+23.30° 843.91+23.51¢ 1229.35+24.07% 1107.40+25.84° 1110.55+25.18"
EL 10.62+0.11°  11.83+0.10° 10.11+0.10° 11.35+0.11*  10.95+0.11°  11.04+0.10°
NTS 14.27+0.23°  17.00£0.21*  13.1240.21° 16.76+0.21*  16.86+0.23*  15.96+0.22°
LBL 22.90+0.22°  23.48+0.23%°  17.83+0.23° 22.02+0.23°  23.36+0.25°  22.35+0.24°
HG 20.09+0.14®  19.15+0.15°  16.34+0.15° 18.93+0.14°  19.38+0.16°  19.81+0.16°
THL 15.93+0.09°  15.60+0.08°  13.86+0.08° 14.58+0.09*  14.32+0.09°  14.17+0.09"
BL 44.52+0.48°  43.26+0.45°  40.1240.45° 43.52+0.46%  42.41+0.05°  43.61+0.49°
TC 10.96+0.09°  10.41+0.09°  7.95+0.09°  10.63+0.09*  10.18+0.10°  10.72+0.10°

abc means with different superscripts on the same row are significantly (P<0.05) different. NZW=New Zealand
White CHC=Chinchilla, DUC=Dutch, M= Male; F= Female. BW = body weight, EL=ear length; BL=Body length;
LBL= length of back legs; THL=thigh length, NTS= nose to shoulder, HG= heart girth, TC=thigh circumference

3.2 Selection Response of the Breeds

The selection response of body weight and linear body traits in New Zealand white are presented
in Table 3.2. The observed body weights were 19.45g and 22.20g for males, and 13.59g and
14.95g for females in generations one and two, respectively. While other linear body traits
decreased as generation increase ranged from 0.01 to 0.30 and 0.01 to 0.28 in males and females,
respectively.

The selection response for body weight obtained in both sex (male and female) in all the
generations explains the rate of difference or variation amongst the populations used. The
decrease in selection response of the ear length, nose to shoulder, length of back legs, heart girth,
thigh length, body length and thigh circumference in generation two could be attributed to
genetic drift, low phenotypic variation or correlated response. Also, it has been reported that, if
selection is made for single traits, the maximum selection progress will be for that trait. Fayeye
(2014) reported that selection progress is normally highest in generation one, and decreased with
progress selection until it finally ceased.

Table 3.2: Selection response of body weight (g) and linear body traits (cm) in New Zealand
White

Traits
Sex Gen BW EL NTS LBL HG THL BL TC
Male Gl 19.45 0.12 0.28 0.30 0.15 0.10 0.31 0.23
G2 22.20 0.01 0.02 0.03 0.06 0.04 NE 0.06
Female Gl 13.59 0.10 0.26 0.28 0.11 0.08 0.14 0.19
G2 14.95 0.07 0.02 0.04 NE 0.01 0.01 0.07

BW = body weight, EL=ear length; BL= Body length; LBL= length of back legs; THL= thigh length, NTS=nose to
shoulder, HG= heart girth, TC=thigh circumference, Gen= generation, NE=not estimable.
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The selection response for Chinchilla rabbits is presented in Table 3.3. The following values
were obtained for body weight (9.57g and 10.33g) in males and (14.54g and 1.85g) in females.
Progress ranges of 0.01cm to 0.33cm were recorded for linear body traits in both sexes. The
response of 9.57g and 10.33g for body weight in generation one and two respectively in males
was lower than 49.8 g/d and 45.9 g/d reported by Piles and Blasco (2003) on the growth rate of
rabbits. Moura et al. (2001) also reported 17.2 g in rabbits. The observed values of 14.54g and
1.85g for body weight in generations one and two in females were higher than 0.6 g/d for
average daily gain reported by Szendro et al. (1992). However, most of the traits decreased as the
selection advanced. This is attributed to a decrease in the additive gene action as the population
becomes homogeneous. Nwagu (2007) reported that selection progress tends to decline and
eventually disappear in a long-term selection applied to a closely related population as a result of
an increase in homozygosity or genetic drift due to inbreeding.

Table 3.3: Selection response of body weight (g) and linear body traits (cm) in Chinchilla

Traits
Sex Gen BW EL NTS LBL HG THL BL TC
Male Gl 9.45 0.12 030 033 0.11 0.09 0.29 0.13
G2 10.33 0.01 0.04 0.01 0.03 0.01 0.03 0.01
Female Gl 14.54 0.10 0.29 0.33 0.10 0.07 0.21 0.12
G2 1.85 0.01 0.01 NE 0.03 NE 0.02 NE

BW=body weight, EL=ear length; BL=Body length; LB L=length of back legs; THL=thigh length, NTS= nose to
shoulder, HG=heart girth, TC=thigh circumference, Gen=generation, NE=not estimable,

The selection response of body weight and linear body traits in Dutch are presented in Table 3.4.
Based on values recorded for males, the thigh length (0.04cm) was not affected positively by
selection in generation two. In the same vein in females, the nose to shoulder 0.05cm and thigh
length 0.02cm showed a similar trend. The response of 7.48g and 27.40g for body weight in
generations one and two were at variance with the report of Gomez et al. (2000) who recorded
38g for body weight. The researcher also observed the selection progress of 0.6g/d for average
daily gain. The decline in selection response of the thigh length in males, and nose to shoulder
and thigh length in females explain low additive gene variance play on the expression of the trait.
This is an indication that some information on the relatives, which include ancestral records and
records of collateral relatives, may better the responses in some traits with low progress under
selection (Kabir, 2010).
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Table 3.4: Selection response of body weight (g) and linear body traits (cm) in Dutch
Traits
Sex Gen BW EL NTS LBL HG THL BL TC
Male Gl 7.48 0.03 0.01 0.01 0.10 0.08 0.12 0.01

G2 27.40 0.09 024 034 0.30 0.04 032 0.23

Female G1 18.38 0.05 0.06 0.05 0.06 0.03 0.16 0.04
G2 18.66 0.07 0.05 0.40 0.25 0.02 025 0.20

BW = body weight, EL=ear length; BL=Body length; LBL= length of back legs; THL=thigh length, NTS=nose to
shoulder, HG=heart girth, TC=thigh circumference, Gen=generation, NE=not estimable.

4.0 Conclusion and Recommendation
Traits of interest under high additive gene variance improved significantly in the advanced
generation of selection. However, improving body weight through selection improved the linear

body traits in Dutch rabbits. Therefore Dutch breed could be a better choice genotype for the
improvement of growth traits.

5.0 Acknowledgements
Sincere appreciation to the Head of the Department, lecturers and Livestock Attendants in the

Department of Animal Science, Ahmadu Bello University, Zaria for their support during the
research period.

References

Ahmed, E.G. (2003). Genetic effect on height and hind leg lengths of native Baladi Red Rabbit
on New Zealand White ones. Agricultural Research Journal, 2:11-20.

Akanno E. C. and Ibe S. N. (2005). Estimates of genetic parameters for growth traits of domestic
rabbits in the humid tropics. Livestock Research for Rural Development,
http://www.cipav.oorg.co//rrd17/7/akau- 17086. htm .

Diane, P. R. (2020). Feeding Deterents for Philosomia ricini (Samia cyntia subsp. Ricini) from
Tithonia diversifolia. Phytoparasitica, 14: 77-80

Duncan, D.B. (1955). New Multiple Range and Multiple F-test. Biometrics, 11: 1-42.

Fayeye, T.R. (2014). Genetic principles and animal breeding. ISBN: 9789789417698

36



U.A. Eshimutu, et al. AJAFS 7 (2) (2023) 29-39

Ferra, J.C., Cieslak, S., Filho, R.S., McManus, C., Martins, C.L., Sereno, J.R.B. (2010). Weight
and age at puberty and their correlations with morphometric measurements in
crossbreed breed Suffolk ewe lambs. Revista Brasileira de Zootecnia, 39: 134-141

Gomez, E.A., Rafel, O., and Ramon, J. (2000). Preliminary genetic analysis of Caldes line: a
selection experiment for a global objective. In 7th World Rabbit Congress 4-7 July
2000, Valencia Spain. World Rabbit Science Association 8 supplement, 1: 417-424.

Hill, W.G. (2011). Can more be learned from selection experiments of value in animal breeding
programmes? Or is it time for an obituary? Journal of Animal Breeding and Genetic,
128: 87-94

Jimoh, O. A, and Ewuola, E. O. (2018). Thermophysiological traits in four exotic breeds of
rabbit at least temperature-humidity index in humid tropics. Journal of Basic Applied
Zoology. 79:1-6. https://doi.org/10.1186/s41936-018-0031-9

Kabir, M., Oni, 0.0, Akpa, G.N. and Adeyinka, I.A. (2006). Heritability estimates and the
interrelationships of body weight and shank length in two strains of Rhode Island
Chickens. Pakistan Journal of Biological Science, 9 (15): 2892-2896.

Kabir, M. (2010). Assessment of growth and reproductive traits in diallel crossing of three rabbit
breeds. Ph.D Thesis, Faculty of Agriculture, Department of Animal Science, Ahmadu
Bello University, Zaria. Pp. 137.

Kluyts, J.F., Neser, F.W.C and Bradifield, M.J. (2007). Proposed economic selection indices for
the sementaler breed in South Africa. South African Journal of Animal Science, 37(2):
122-131

Kumaresan, A., Pathak, K.A, Chetri, B. and Ahmed, S.K. (2011). Performance of New Zealand
White and Soviet Chinchilla rabbits under agro climatic conditions of Mizoram. India
Journal of Hill Farming, 24(1): 21-23.

Moura, A.S.A.M.T., Costa, A.R.C., and Polastre, R. (2001). Variance components and response
to selection for reproductive litter and growth traits through a multi-purpose index.
World Rabbit Science, 9: 77-86.

Nath, D.N., Sheriff, F.r., Prabakaran, R. and Rajini, R.A. (2011). Response to short term index
selection for economic traits in meat type Japanese quail, JIVA 9(3): 10-14.

Nwagu, B.I. (2007). Indigenous poultry production in Nigeria: present and future perspectives.
Journal of Animal Production Resources, 20: 89-97.

Oliveira, M.C., Moura, C.D., Arantes, U.M., Faria, E.B., Lui, J.F. and Caires, D.R. (2004). Body

measurements and its coefficient of correlation with the performance index of sexed
rabbits slaughtered  at different ages.

37


https://doi.org/10.1186/s41936-018-0031-9

U.A. Eshimutu, et al. AJAFS 7 (2) (2023) 29-39

http://www.dcam.upv.es/8wrc/docs/Genetics %20 and %20 Biotechnology/short
papers/110-113

Osario, J.C., Das, de Oliveira, N.M., Osorio, M.T.M., Jordim, R.D. and Pimente, M.A. (2002).
Meat production in male lambs derived from crossing Border Leicester rams with
Corridale and Polwarth ewes. Revista Brasileria de Zootecnia, 13: 1469-1480.

Onasanya, G.O., Ibeobi, C.O.N. and Amusan, S.A (2017). Effect of genotype on growth and
morphometric traits of tropically adapted pure and crossbred exotic rabbits. Nigerian
Journal of Agricultural Food and Environment, 13(2): 10 - 17

Piles, M., and Blasco, A. (2003). Response to selection for growth rate in rabbits estimated by
using a control cryopreserved population, World Rabbit Science, 11: 53-62.

Sam, I. M., Ukpanah, U. A., Udofia, I. E. (2020a). Influence of Genotype on body Weight and
Morphometric traits of Rabbits Raised in the Tropics, Animal Research International
17(1): 3603-3610.

Sam, I. M., Essien,C. A. and Ekpo, J. S. (2020b). Phenotypic Correlation and Carcass Traits
Prediction Using Live Body Weight in Four Genetic Groups of Rabbit Raised in
Tropical Rain-Forest Zone of Nigeria, Nigerian Journal of Animal Science 22(2): 48-
56.

SAS, (2002). Statistical Analysis System Institute. Users Guide Version 9 for Windows. Cary
North California USA.

Shahin, K.A. and Hassan, N.S. (2002). Changes in sources of shared variability of body size and
shape in Egyptian local and New Zealand White breeds of rabbits during growth.
Archiv Tierzucht Dummerstorf, 3: 269-277.

Szendro, Zs., Horn, P., Kover, GY., Berenyi, E., Radnali, I., and Bir6-Németh, E. (1992). In vivo
measurement of the carcass traits of meat type rabbits by X-ray computerised
tomography. Journal of Applied Rabbit Research, 15, 799-809.

Szendro, Zs., Romvari, R., Nagy, I., Andrassy-Baka, G., Metzger, S.Z., Radnay, |., Bir0-Németh,
E., Szabo, A., Vigh, Z.S. and Horn, P. (2004). Selection of Pannon White rabbits
based on computerised tomography. In Proceedings of 8th World Rabbit Congress,
Puebla, Mexico, 175-180.

Teguia, A., Ngandjou, H.M., Defang, S., and Tchoumboue, T. (2008). Study of the live body
weight and body characteristics of the African Muscovy Duck (Cairina moschata).
Tropical Animal Health Production, 40:5-10.

Willi, Y., Buskirk, J., and Hoffmann, A.A. (2006). Limits to the adaptive potential of small
populations. The Annual Review of Ecology Evaluation and Systematic, 37: 433-458.

38


http://www.dcam.upv.es/8wrc/docs/Genetics

U.A. Eshimutu, et al. AJAFS 7 (2) (2023) 29-39

Woolliams, J., Berg, P., Méki-Tanila, A., Meuwissen, T., and Fimland, E. (2005). Sustainable
Management of Animal Genetic Resources (No. 5, pp. 46-49). Nordic Gene Bank
Farm Animals, Nordisk Genbank Husdyr.

Zalla, I.L., Hassan, W.A., Maigandi, S.A., and Daneji, A.l. (2007). Breed effect on litter traits in
rabbits in semi-arid zones of Nigeria: Preliminary result. Proceedings of the 32"
Annual Conference of the Nigeria Society for Animal Production, Calabar, pp. 134-
137.

39



