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ABSTRACT

Sustainable long-term genetic improvement prograsnrdesigned to assist smallholder rabbit
producers in sub-Saharan Africa have recorded éwl$ of success. Reasons for this trend could be
attributed to uncoordinated and poorly defined aes® agenda, research priorities that are notréailo
towards the needs of end-users (backyard rabbis)uand heavy dependence on foreign aid, exotic
breeds and lack of facilities needed to implemechsrogrammes. The current presentation gives a
conceptual framework for the implementation of agge improvement scheme specially designed for
smallholder rabbit farms, so as to serve as a mimdstabilize and promote such operations in sub-
Saharan Africa. The dual objectives are: (a) toetigy a line of domestic rabbits with productive
adaptability to the conditions in smallholder units southern Nigeria, and (b) to establish a
management support package based on renewableréscairces for the developed line. To achieve
these objectives, and based on detailed consuisatiath village rabbit project leaders, a 120-doe
closed nucleus breeding unit, comprising of a loggemeous population of rabbits, will be established
Selection criteria will be based on a combined jinder annual numerical doe productivity, a
composite trait that reflects productive adaptgbilinder smallholder conditions. Concurrently, a
management support package based on renewablerésmlrces (e.qad libitum forage and palm
kernel cake—based concentrate, due to its reldtwecost and year-round abundance) will be
included. A dissemination process for the geneticks with the accompanying management package,
as well as a feedback system for backyard rablapdes will be established. Details on project
funding and sustainability are discussed. The altengoal is for the nucleus centre to serve asjerma
source of quality genetic stocks and an accompanyianagement support package specifically
designed for smallholder units.
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INTRODUCTION

Lukefahr (2004) proposed the Small Scale Rabbidéttbon Model (SSRPM) as a holistic and
sustainable model for subsistence rabbit projeetid@ment. Among the internal factors mentioned in
the model is the need for appropriate genotypessapgort systems (nutrition, housing, healthcare)
suitable for such operations. In Nigeria, a majaithtion to the development of smallholder rabbit
production is the absence of reliable sources @atity genetic stocks of rabbits (Osextial, 2008).
This study showed that the availability of suchtoesn could actually facilitate the development of
backyard rabbit units through the provision of abii¢ stocks, as well as serve as a coordination and
information exchange centre specifically designed gmallholder operations. Previous efforts in
genetic improvement programmes in Nigeria have baeely uncoordinated (Somade and Adesina,
1990; Oduboteet al, 1995) and were based on two- or three-way csoas®ng the most common
commercial meat breeds (New Zealand White, Caliorn Chinchilla, etc), under on-station
conditions - studies that were mostly not tailotedards the needs of smallholder rabbit units.
Currently, the stocks of rabbits used in backyaxobit systems in many developing countries are
heterogeneous populations derived either from esémtween local breeds and exotic meat type
commercial rabbits or from crosses among exotibitdiyeeds (Opoku and Lukefahr, 1990; Lebas
al., 1997; Lukefahr, 2000). It has been emphasizatlitttere are some inherent advantages in the use
of such heterogeneous stocks on account of theforpgance under on-farm conditions (Lukefahr,
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2000). Some authors (Valle Zarate, 1996; Olieenl, 2002) have suggested that genotypes selected
for any production system should be those thatable to survive and produce efficiently under the
prevailing environmental stresses. A major chakerwpwever, is how genetic variability for
adaptation and performance traits can be explaitesinall-scale production, preferably, using local
resources. Lukefahr and Cheeke (1991a) have swaghdbat research priorities in developing
countries should focus on the development of sig@tgfgnotype(s), as well as an accompanying
management support package for smallholder unitsed on renewable local resources. One such
renewable resource in Nigeria is the palm kernkeq@KC), which according to reports (Adukt

al., 1988) can be included up to 30% or higher inazetsoybean based diet for growing rabbits,
without any adverse effect on the performance a@fals. Major advantages of PKC-based diets,
according to these authors, include its year-roavallability, abundance and low cost. Grantal,
(1996) noted that PKC-based diets have a suitaltiéent composition for rabbits. Currently, there
are no rabbit research and development programailesst] towards the needs of smallholder units in
most countries in sub-Saharan Africa. Thus, theahjes of our proposal are to examine options and
strategies for the development of a rabbit lin¢asle for smallholder operations, as well as thegte

of a management support package for such unitégerid.

METHODOLOGY

The description of the proposed genetic improverseheme is based on the guidelines described by
Galalet al (2000).

1. Rationale and justifications for the schenfenew research agenda hinged on a clientele-based
research and development (R&D) that focuses onctitecal needs of smallholder units, by
employing the SSRPM described by Lukefahr (2004r€ is no genetic improvement programme
for meat rabbits under smallholder units in Nigenmspite of the high country ranking provided by
Colin and Lebas (1996), that Nigeria has over oitiom breeding does, of which over two-thirds are
raised under subsistence conditions. Also, themoigsational rabbit programme (NRP) in Nigeria.
Further, there are no reliable and steady sourtegad quality breeding stocks for smallholder
operations in Nigeria (Osesmi al, 2008). After due consultations with owners ofaiholder rabbit
units, the establishment of a nucleus centre mip/tbgump-start the processes towards a NRP.

2. Options for the development of suitable genotypesrhallholder unit:We are proposing the use
of locally available heterogeneous stocks of rabb#t are currently being used in many smallholder
operations (Odubotet al, 1995; Lukefahr, 1998; Oseat al, 2008). These stocks are the result of
various crosses of purebred stocks. Lukefahr (20@®¢d that such heterogeneous populations are
usually more suitable for small-scale extensivedpobon systems than recently imported stocks.
Such populations, having being used in backyartesys for many years, possess some degree of
“productive adaptability”, which Horst (1984) dedith as the ability of an animal to give some
acceptable level of performance, under a stressemloament. Lukefahr (1998) suggested that the
creation of a synthetic line(s) or breed(s) basedsuch heterogeneous populations is an attractive
alternative. Our strategy is to exploit these fmjeneous populations in the development of suitable
genetic stocks for backyard rabbit units.

3. Approach to establishing the breeding goal andt$rancluded in the selection criteri&mall- and
ultra-smallholder rabbit units in southern Nigesige typically established as backyard systems to
provide principally, meat for the family and ocaaslly, generate income through the sale of excess
stock (Osengt al, 2008). The main target of the production of rebbnder smallholder operations is
to obtain 4 to 5 litters per doe per annum, wifhyérs surviving per litter, which translates totb620
fryers per doe per year, which, for a 4-doe unéldg 64 to 100 fryers per year. As report by Osni

al. (2008), this level indicates that even this miaimutput under subsistence conditions is barely me
by a significant proportion of the producers. Nuiter doe productivity (measured through the
number of weaners per doe per year) was therefamsidered as the key goal for improving the
performance of rabbits under subsistence conditibngs, the breeding objective of our proposabis t
improve numerical annual doe productivity by depatg a line of meat rabbit that is suitably adapted
to the subsistence conditions of smallholder rabbits in the humid tropical southern Nigeria, and
thus, provide smallholder rabbit keepers with inweid breeding stocks. Selection criteria include:
number of matings to conception, litter sizes araigivs at kindling and at weaning and kindling

1586



Management and Economy

interval. These traits are all related to annua gooductivity. Conventionally, genetic evaluation
based on several traits requires the weightingp@fcbrresponding estimated breeding values (EBVS).
Economic weights for the traits included in theestibn criteria can be calculated, based on data of
costs and prices. However, for smallholder openatizhere inputs are mainly based on renewable
farm resources under resource-limited conditionsh sonventional approaches would prove difficult
to implement. Thus, in setting the breeding gdaéreé were no economic values assigned to these
objectives and selection was based on a combimek iof annual doe productivity of weaner rabbits.
4. The breeding planThe breeding plan for the actualization of owdaling objective is the use of a
closed nucleus breeding unit, with village backyadobit units as the base populations.
a. Animals: The proposed nucleus will comprise of aO-tie closed unit, made up of
heterogeneous stocks of rabbits sourced from aksi@nd crannies in southern Nigeria. This is to
create as diverse a population of rabbits as peskibthe foundation stock. A total of 150 anisal
consisting of 120 does and 30 bucks will be maiaadiin the nucleus. These animals will comprise
of ten sire families (of 12 does and 3 bucks, ond &vo alternates per family). Each breeding
animal will be identified by ear-tattoo and keptlividually in cages. Animals will be housed on-
station at the Rabbit Unit of the Agricultural Rasgh in a national university in Nigeria. Data
collection will include separate recording cardsdoes, bucks and litters, within each family.
b. Breeding programme: On account of the sub-optieatll of management in many smallholder
units, reproduction will not be intensive, since fieeding is based on affordable PKC-based diets
described below. At a kindling interval of 66 d4gs 5.5 kindlings per doe per year), and assuming
an average of 5 fryers surviving per litter, tggedgeny will be 3,300. Assuming equal sex ratigs th
translates to 1650 weaners for each of the sexasctihg 30 and 120 replacement males and
females respectively, gives a selection intensitauproximately 2% (or,/=2.054) for males and
7.3% (or j = 1.887) for females (Falconer and Mackay, 1996)e Proportion selected can be
doubled (i.e. 5% for males and 15% for femaleggdmount for losses due to culling, poor fertility o
attrition (Lukefahr, 2000). Details are presentedrigure 1. Selection will be based on a combined
index of numerical annual productivity of weanerseparate generations, as used by Matheron and
Rouvier (1977, as described by Leledsl, 1997). This was based on the results for thectieh of
a strain on the basis of litter size at weaningNRA, France. Detailed theoretical framework for
combined selection is presented by Falconer andkda¢1996). Such a selection strategy will
increase the annual total fryer yield per household
c. Management support package: Concurrent with theldpinent of an adaptive line of rabbits for
smallholder units, a management package will beeldped, based on the resources that the
resource-limited farmers have access to, or canwdafSuch a management package will be labour-
rather than capital intensive and easy to establishmanage.
() Nutrition: emphasis will be made on the usgafm kernel cake—base diets, using the results of
Aduku et al (1988). The diet reportedly gave an average dgiy of 19g (Adukuet al, 1988).
While this is not very impressive, it represents tipe of ration that most smallholder units can
afford. (ii) Healthcare management in the nucleils fallow a hygiene and preventive healthcare
plan (Lebast al, 1997).
d. Dissemination and multi-locational testing: Rissemination The dissemination process will be
on-going, since part of the goal is to have a biiacentre for the acquisition of rabbit breeding
stocks for backyard units. As breeding and selactiontinues in the nucleus, it is hoped that the
centre will produ-ce stocks of does, that are,lenaverage, better than any randomly picked doe in
the base population. (Bulti-locational testing Data capture forms will be designed for on-farm
recording and monitoring in backyard units in \gis. Regular feedback information from the
farmers will be accommodated.
5. Sustainability Options for sustaining the breeding programmduthe: (a) Funding sources,
principally from local and national government, whave a critical role to play in initiating and
implementing a comprehensive policy for smallholddybit development. That such programmes can
succeed have been well demonstrated in Mexico @ebal, 1997), the Benin Republic (Kpodekon
et al, 2000) and Ghana (Opoku and Lukefahr, 1990). Grand technical support from external
sources (e.g. FAO Telefood, Heifer Internationalnkck International, etc) can be nested within the
main R&D programme. (b) Cost reduction measuresidecsourcing of all inputs (foundation stocks,
feeds, housing materials, etc) locally. (c) Revegereration through the sale of breeding stocks. (d
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Collaboration and synergy among international fagdigencies with a common plan and agenda may
also help. (e) Links with organizations having $gamimandates and breeding schemes (e.g. CECURI
in Benin Republic, DGAEM in Mexico, Crusader RabbitAustralia, etc. and (f) A sense of project
ownership is paramount to the ultimate project easc(Lukefahr, 2007). In this regard, full
participation of project leaders from each villagdl be a cardinal key in the implementation of the
project. The ultimate goal is to handover the aetdrvillage project leaders to manage and maintain
the existing structures.
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Figure 1. Schematic representation of a breeding prografomtie development of suitable rabbit
line for smallholder rabbit units in the humid trop

DISCUSSION

Our proposal highlights options in R&D programmébattare oriented towards smallholder rabbit
production. In the short term, the focus is on pitive adaptability, measured through annual doe
fryer yield for rabbits fed palm kernel cake (PKit3sed diets andd libitum forage. Selection for
productive adaptability is assumed to reflect ¢rdiitat include adaptability and performance under
sub-optimal condi-tions. After a comprehensive eatbn of the short-term breeding objectives,
medium to long-term plans will involve some modifions of the existing breeding objectives to
include: (a) functional traits — ear length, fumdity, body surface area, fertility during hot nmust
forage intake capacity, thermo-tolerance (Lukefdl®98) and (b) 90 d body weight (Opoku and
Lukefahr, 1990). An illustration of the breedingdaselection plan for the long-term plan is shown in
Figure 1. Ultimately, three lines of rabbits based(a) annual doe fryer yield, (b) functional tsadind

(c) 90-d body weight will be developed for furthgenetic evaluation. Some likely impact of the
proposed project include the following: a) it maygender endogenous small scale rabbit project
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development by insisting on local solutions to peofs of such units by facilitating a clientele-lbdise

approach to R&D in smallholder rabbit productioh;delivery of a dual package of improved stocks
of rabbit and an accompanying management suppaiaga suitable for such holdings; c) create
greater awareness, renewed interest, strengthemdgpromotion of backyard rabbit production
activities and d) creation of an information resmsucentre for smallholder units.

CONCLUSIONS

We proposed a genetic framework for the developroEhibe of meat rabbits suitable for smallholder
units. A range of issues including options, methoglp and sustainability were considered. It is ltbpe
that the arguments presented will stimulate furtfiscussions towards the realization of the goal to
boost food security among impoverished families.
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