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Abstract
Rgbbits are making an increasing contribution to meat production in many
developing countries in the tropics. These animals are capable of supplying

meat in reasonable quantities when kept under small-scale low input systems.

This paper draws attention to some of the advantages of the rabbit as a meat
producer in tropical countries, and also to the problems which must inevitably

arise,

Although successful rabbit production is being achieved in many cases, nétably
in Ghana, there is considerable room for improvement without resorting to the

use of expensive equipment and materials. Work needs to be carried out on many
aspects of rabbit meat prodéétion in the tropics. -The most impqrtanﬁ considera-
tion is nutrition and feeding in relatiomn to the efficient utilisation of locally
available materials. The Tropical Products Institute in collaboration with
Reading University has ini;iated a research vprogramme on this subject. vSomg data
arising from this project is discussed. Much of the information presented Qas |

collected during overseas visits by the author.
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Introduction
There is evidence that rabbits are beginning to make & useful contribution to

the meat supply in many tropical developing countries. The grestest potential

for the use of meat rabbits is in those countries which experience national meat

shortages. ifowever, even in countries Qhere official 5tatist%cs indicate
adequate consumption 1evéls, the uneven distribution of supply often means that
the poorer people are not able to purchase sufficient meat for their needs.
Under such conditions the value of the meat rabbit is becoming increasingly
rgcognised in both rural-and urban communities.

&

The advantaces of the rabbit as a meat producer in the trovical developing -

countries have been pointed out by Owen, Morgan and Barlow (1976) and by Owen (1976)

In developing countries, the vast majority of meat rabbits are produced under

pon-intensive small-scale, or backyard systems. It is in such systems that the

rabbit can make its most valuable contribution towaris supplying meat for the

poorer urban and rural peoples. Where a strong market demand for rabbit meat

and reliable feed supplies of good guality can be developed, commercial vwroduction

at intensive or semi-intensive levels may well be feasible in the tropicse
Indeed the intensive commercial rabbit industries of countries such as France

and the UK have been developed from amall scale backyard industries.

Breeds
In the developed countries the New:Zealand White has displaced most other
breeds for meat production. Indeed in countries such as the UK it is used to

the exclusion of almost all other breeds for this irrpose, although on the
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. _ | Nutrition and !eeding. ’ : » -
Continent of Europe, breeds such as the Fauve de Bourgogne, Californian," .

. The generﬂl nutritional needs of che rabbit, as far as trey are at, - present.
Beveren, Te cnde thte and Be1g1an Silver are also used (Belzzan Government =5 .

Research Stat f all Stock B d 1972). : R e understood. have been reviewed. 1n the 11terature by Portsmouth (1977) and 4gﬁ
rch Station for &m ock Breeds, SR e . . ]

o

; Dav1daon (1977). ,w;::l'

The reason for the popularlty of the New Zealand Whlte 1s that it has been found o ) S ~' o oY ot T “;‘ BT

-w“nm,’ S

by many breeders, to be superior in terms of breed‘nr and mth nroductlon when

: +r OF. laboratory anlmal are now accumulatln at a reasonabl rate . However 1
kept under intensive commercial systems. The Ne@équlang wp;pe§_?9§ uq ’_ _ ) e f LBE RETIeS

in the UK. kave - been specially bred for such eystems,

’ . ; g

The situation in developlng countrles 15 different 1n trat e w1de var;ety of

breeds.are used for meat production. D1fferent breedsappear to be favoured in - )
° . o : i e L

different countries. . In most cases the use of a particular breed or breeds is

pureiy~fortuic9us, depending on the breeds that were originally evailable.

These breeds were originally introduced to.different countries for.a variety of

reasons (Owap et al 1976). Nowhere has a-particular breed -of rabbit been
selected and'developed specifically for tropical hackyard,conditions.‘ Notwith-
standing th;s, many of the vell-knovn breeds (ie the New Zealand Hblte) .apvear ‘to

have adapted very well to the varied trob1ca1 condltxons.

S RN P
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There is obviously a need for work to determine the most suitable breeds for use

under various tropical'conditions. It should be pointed But.trat the reauirements

. is a superlor ada tat1on for dea11 with high fibre herbame TO 1d tha
- of local ‘farmers are often subjective and not aluavs related to the porformance of p ng 8 v Prov ed t

B Y 1ntake is. not restrlcted bv the actual uantzt of herbare ava;lab e Ja
the animal. For 1nstance sxze and colour can play an important’ nart in: the - . ) k ¥ 1 (Jarvis 19?6)
) - +nother. anvantage enJOVed by ‘the. non-rumznant herblvore is the abxlxt
popularity of a glven breed-or strain.- A larger breed mav be'preferred'even‘though ¥ to “ -
;'Jtlllze soluble carbohydrazes 1n vlant. materzal more effxcxentl by ab

it may have poarer ~rowth snd reproductlve performances than other- smaller breeds ) o y sorbzng
them as suzars rather than conve-txn- tre~ to vclatlle fatty acidse The rabbit aJau

elso available, In’ Nepal ‘white 1= unnopnlar because of its assoczation ‘with’ pet

o ) ) ; Qtfsets some of the relatxve 1nef!1c1ency of hlndgut d1~estion by practisxng
rabbits. Even within onme area, such as Pokhara, there can be a'diversity’of“

o N . - . : ) o . coprophagy. .. h;th regard to dletary f:bre.*eaulrements a 1evel of 12-14
demand with regard to colour in rabbits (Craven, 1977)." There is a need“in“these . s flbrn'
- in the dlﬂt is recommended for breedxng rabb;ts, but non-breedlnv s~ock u111 take

cases to have available a choice of coloured breeds. y E SR bl o

) : T c T T R
& . . “




up to 25% fibre (MAFF, 1976). Walsingham and Large (1977)kave shown that weaned
New Zealand Whites can produce growth rates of 38-39g a day up to 2kg liveweight

on diets consisting solely, of dried herbage. However, this was achieved with high

quality lucerne and ryegragsgistnd such good quality herbage is not always available

to the tropical backyard farmer. Liveweights of 1.23kg at 16 weeks were obtained
using 100% alfalfa (Trifolium alexandrium) diets on Flemish Giant x Baladi Red

rabbits in Egypt (Aboul-Seoud, Abdel-Salam, Radwan, Raafat and Abou-Raya, 1970).

The mean growth rates of the weaned rabbits up to 1.23kg liveweight was 9.6g a day.

In practice diets for rabbits can be baséd largely on herbage, although the feeding

value of different herbage species can be expected to vary comsiderably. In the.

Philippines it was found that para grass (Bachiria nutica) when fed to breeding

does produced better performances than either napier grass (Pennisetum gurgureum)
or guinea grass (Panicum maximum). In most countries, however, it is difficult
to maintain rabbits solely on fresh grasses and other herbage throughout the
year. Apart from the fact that the qu;lity of the herbage varies with the
growing season, in some countries such as central Nepal (Craven, 1977) and

Egypt (Aboul-Seoud, et al 1970) there is a serious shortage in the dry seasan.

In other countries such as Togo, there is a persistent state of drought.

The conservation of herbage such as lucerne hay in Egypt or drieé groun&nut
leaves in West Africa (Odonkor, 1977) is one answer, although this.is not always
possible. In Nepal, for example, the relative humidity is usually too hiéh for
'hay making' after the monsoon growing season. Where hay making is possible and
where legumes (ie alfalfa, clover, lespedeza, cowpea, vetch, thdzu and groundnut)
are av§i}ab1e. it is better ﬁo make legume hay since this contains about»twice

as much protein as grass hay and is palatable to rabbits (Weisbroth, Flatt and

Kraus, 1977).

The use of forage legumes cut at an early stage, and legumincus species such as

leucaena is worthy of investigation. In Pokhara, Nepal, Gynura cusimba is
unique in that it grows fairly abundantly in the dry season in very poor soil.
Its leaves have a crude protein content of 277, (DM) and it is eaten readily by
rabbits, although refused by other livestock, including goats, presumably due to

b ot cns s ot S AT . i b -
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poor palatability. Similar examples of locally available herbage of particular
use in rabbit feeding must exist in many tronical countries. Arain in Pokhara
six week weaning weights in rabbits. of 800-1 OOOg were obtained on 3 diet conslstln?

soleiy of radish toms (Craven, 1977).

In many areas it has been possible to,producg home mi#eq concentrate rations

using such materials as rice bran, spent brewers' grainms, ground_maize? groundnut
cake and coconut cake. The availability of agricultural br-products offers
particular scope for the production of .such foods on é‘lOCal basis., A major
problem in the feeding .of such-concentrate rations is that they are nearly always
fed in meal form'whichvéften gives rise to considerable wastage. Modifications

in the desxgn of feedxng troughs can help to minimise t*ls (odonkor, 1977).
Preliminary uork on a collaborat1ve nroaect between the Tropical Products Instltute
(TPI) and Reading Unlve:szty had indicated that problems can be encountered when
feedine meals to rabbits. From tablg 1 it can be seen that on a loy energy diet,
veaned‘New Zealand White Rabbits were hardly abie to produce any weight gain at all
from diets fed in meal and mash form (OHeq, Bryant, Machin,.den and‘Butche{?
unpublished data), Diets of idéntical.gomposit@pn fed in pelleted form pro@g;ed
growth rates o{.21g/day. In the case of high energy diets (table 2) the rabbits
appeared to be able to cope with thevpéal and mash presenFation ﬁuqh betteg. §u§ N
again growth performance was poorer than in.thoae fed on pelleted diets. Although
wastage was particularly higﬁ in the case of the meal p;gsentation, the fged‘conf
tainers were continually topped up so that the rabbits had excess feed ayailablg

throughout the trial. This has important implications since pelleting facilities

are not widely available in the developing countries, especially to backyard farmers.

The aquestion of palatability is also important, as demonstrated by Cheeke (1974)

in his studies on Dutch Rabbits. Rabbits, however,lsi;%fcon§ume diets high in

-
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alfalfa that rats, pigs and chickens reject. It hnu_bgenféuégp§tgq;tn§; thig is
largely related to taste responses, as rabbits have & higher toleranoe“lor'bitter

cOupounda than the other animnle (Cheeke; 1977). Evzdeuce to support th;s ie given

by Hermus (1975) who fed quinine sulphate to rabbita at levels of up-to 1%. e

Cheeke (1977) provided - further evidence in a study which involved feeding rabbits

on high and low saponin-alfalfa neale. . o s 3i° - jwv:"c'

o - Sootor oo

It is evident that there are very many problems assoclated u1th the feedang of

rabbite under emnlloecale conditions in the tropics. but? there areaalao nany i

posexb111t1ee. and in- aeveral countriee the problems are belng tackled uith

.

Hovever, nutrition and feed;ng is an aren uhlch needs considerable,.

S d : 1

attention.

Housing and Equipnent : A T ST

- It.is not always possible for the backyard farmer in. a developxng country to.

obtain wire, eapec;ally galvanised wire ‘of the correct gauge and mesh .8ize
which is eoamonly used in commercial systems. Thus, qost_bpeggn£§4q§i§s 9°P§%va
of ontdoOr cages which have -only crnde.aheltersg-if any. In-eueh4srqteos .iré'
is in any case unsuitable for anything but - the’ fronts and tloora of houeing
due to the lack.of protection from veather and disturbance. - Wood is the lost
colnonly used naterial in plncea vhere vire is ezther too expensive or nnavailable,
and hae been used satxafactor;ly in eeveral Atrican eonntriea.

reported that concrete cages with v:re floore are uaed 1n a‘large connercxal

It has heen

Angora rabbit project in Kulu. Hlmachal Pradeeh, India (Acharya 1977). Host

“w

often a conbxnntion of uoodf or voody naterzal and vire ie used. Uire ie

W
espec1elly ueetul for the fronte (for obeervatlon purposes) and floore._

.

A wire floor is easier to keep clean and asszste in naxntaxn;ng a. h;gh level of

hygzene. - o - I R I

Dlaease

Tkl

LTS g Fpf BakETEO

eand 19mm x- 19mm or 25mm and 13mm mesh size.

Rabbits are prone to a var ety of diseases and these have been rev1eyed‘hy
R = B ;

_rhzs 1s_c1e§rLy an area whxch needs

et ."f

W‘f"*.

Tht s

s n»,," 2y

Rab 'ts kept under backyard conditlons are. usually relat;vely he_lthy.'

nrovldan attentzon 1s

‘d to cleanlxness,
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External parasites such as the chicken flea, Echidophara gallinacea, and

particularly Sarcoutes scabei which causes sarcoptic mange, can be troublesome.
The ears of the rabigit are varticuiarly vulnerable to varasites, which can in

soms cases be conirolled by such simple methods as the avplication of valm oil.

One of the major disease problems in many countries, including those in
trovical latitutdes, is Coccidiosis, which particularly affects young weaned
rabbits and those kept on solid floors. Damp climatic coniitions also enhance
susceptability to Coccidiosis. In Nepal it was found that the problem occurred
mainly in the very damp weather following the monsoon in September. The treat—
ment of all stock during this month, and young stock for one week at weaning,
with embazin, proved to be effective and inexpensive. A manacement regime of
frequent cleaning and changine of housing, with ths avoidance of undue stress,

also helps considerably.

There is much scove for work in this field, and exverience in some countries
has shown that inexpensive and effective disease control is possible under

tropical backyard conditions.

Climate

The most obvious feature of tropical climates which mizht be expected to affect .
rabbit production, is the occurrence of high ambient temperatures. The fur-
bearing rabbit is largely reliant on respiratory evaporation for the regulation
of its body temperature, which implies only a limited capacity for adaptation

to higher ambient temperatures (Lee Robinson and Hines, 1944; Kamar, Shafie

and Abdel Malek, 1975). Also tie physiologicul effscts of such temperatures on
raboits are closely related to relative humidity being more acute when the

numidity is high. Temperature effects appear to be more serious if the high

ambient temperature is constant. At ambient temperatures above 30°C rabbits

suffer increasing discomfort and stress (Lee ot al, 1944, Shafie, Malek, El Issawi

and Kamer, 1970). No data is available to date which indicates differences in the

- 82 -
ability to withstand heat stress by different breeds. Houevtﬁ Sgivastava and
Mukher jee (1976) reported that there was no difference between Albino and

3

non-Albino rabbits in this respect.

Sittman, Rollins, Sittman and Casady (1964) indicated that maximum daily
temperatures above 26—2?°C severely depressed reproductive activity in penned

New Zealand White rabbits. Work by Tacher (1970) in a dry Sudanese climate and
also by Kirkpatrick‘and Soqadg in Nigeria, provided ;imilar findings. Laboratory
studies on ;he dqmgsticvrabSit have produced some insight into the problems
associateq with reproduction at high ambient temperatures. The studies of Oloufa,
Bogart and McKenzie (;951)? Hiroe and Tomitsuka (1965), Chou, Yi-Ch'uan and Chen-
Ch'ao (197&? and‘Ratﬁore (1970) ﬁave demonstrated tha£ ferility in male rabbits
can be impaired, although pot itreve;;ibly, at these éeﬁperatures. Also in female
rabbits embryo mortality was found to increase (Shah, Rich and Alliston, 1970,

Alliston, Howarth and Olberg, 1955).

Published information based on field studies in tropical countries is virtually
non-existent, although general observatioms by rabbit farmers appear to support
the above findings. It is of course very difficult to disentangle the effects
of adverse temperatures from those 6f other factors such as poor nutrition in

non~controlled field conditions.

In Ghana observations have shown that young rabbits up to two weeka of age were
particularly affected by high ambient temperatures (Odonkor, 1977). Field ‘
Studies by Cleland (1978) in St Vincent led to the conclusion that the occurrence
of high ambient temperatures was a major factor in reducing the productivity of

rabbits.

There are also nutritional implications (Kirkpatrick & Spmade. 1974). For instance
feed intake is reported to decrease w{th increasimg ggﬁperature (Prudhon, 1976).
This introduces the possibility of varying Aiet;ry fofﬁuiations iﬁ hot and cool
season;. In certain circumstances water intake.decreases also (Johﬁson and

Ragsdale,1957 ),

R
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In certain countries such as Ghana, Nepal and Mauritius, it has been found that
cold wet weather is a much more serious hazard to rabbits than high ambient
temperatures, especially if the onset is sudden. This has already been referred to.
Although the effects of high ambient temperatures should be always borne in mind

by farmers in the tropics, it should be pointed out that in practice they can be
minimised by properly designed housing which may be constructed from locally
availgﬁiE)material.

In temperate countries seasonAI\S?beding behaviour of rabbits can be attributable
to variations in day length. In the fairly constaat day lengths of tropical
latitudes, little seasonality of breeding, other than that associated with extremes

of temperature and humidity, has been experienced .

Performance levels

Performance levels being currently achieved in UK intensive commercial rabbit

units are (45-50) young reared per doe per year (approx 6 litters), with meat
rabbits achieving a slaughter weight of 2kg in 2 to 2} months. In general, rabbits
kept under backyard conditions will not perform so well, particularly if they are
not fed on balanced high energy and high protein diets. However, the main
advantage of such systems is that meat can be produced cheaply with very low

inputs other than labour.

Results being currently achieved in developing countries gre illustrated in
Table 3. With the exception of Oman & The West Indies, where the figures were
obtained by correspondence (Bell, 1977, Cleland 1978), the data were collected
by the author during vigits to the countries concerned in late 1977. Again with
the exception of Nepal, .the West Indies and Oman, all of the data were
recovered from controlled Erojects of various kinds rather than from local

farmers, who generally did nat keep any records.

From the author's experience greater attention needs to be paid to record-keeping
in such projects. Accurate records, even very simple ones, are essential if any

systematic progress is to be made and various production problems dealt with

- 84 -
effectively, particularly those concerned with breeding and feeding. The data
nuoted were not collected under scientifically controlled conditions, but do

serve as a useful indication of the general production levels being achieved.

The production figure of atout 20 young reared per doe per year (4 litters), was
remarkably common throughout the countries visited. Slaughter weights of the

order of 2kg were mostly obtained at 4 months of are or more.

There is clearly room for improvement, although the performance levels auoted

for UK commercial rabbits would not be generally ac:ieved without recourse to
intensive high input systems. But even with low input backyard systems, considerab
progress could be made by such means as the identification and development of breed
and strains best suited to tropical backyard conditioms, the raising of general
management standards, and particularly, by the use of improved feed formulations

based on locally available materials.,

Discussion.

A number of problems have of course been encountered, the nature and severity of
which vary accerding to the area aﬁd country concerned. These have resulted in
some failures, chiefly amongst inexperienced farmers who nad not received adequate
instruction. However, there is evidence of considerable success in some a-eas.
The success rate has been relatively high in countries where Government support
has been strong. For example, The iational Rabbit Project (NBP), which has vlayed
a vital part in the development of rabhit meat producticn in Ghana, arose as a
direct result of Government sudport, The NRP, apart from rrovidins breeding stock -
to villarers, has been verv active in the dissemination of practical information. 2?
Such suprort has also been important in Mexico where a Government organisation
dealing with small species, such as éoultry and rattits (Direccion General de
Avicultura y Especies Menores) has set up a chain of about 40 extension centres
throughout the country., At these centres farmers are provided with breeding

animals, and given short courses in rabbit management which include instruction in



the preparation of meat. At the larzest cen‘re in Irapuato, they are also tausht to

process rabbits' skins and manufacture fur skin nroducts,

Althou~r :»e domesiic rabrit is derived from the cool temperate European species

OryctOlagus cuniculus, it has adapted well to hot tropical conditions provided it

has been given sensibly constructed and sited housing. In fact periods of wet

windy weather have apoeared to cause far more problems than high ambient temperatures
in the tropics. Although preferences have developed for different hreeds in
different countries, in many cases it is not at all clear if tiese preferences are based
on sound praduction information or how representative the varticular strain is of the
breed in question. The situation with regard to breed choice is in many cases

adventitious and work needs to be carried out in this area.

The area which needs the rreatest attention, however, is concerned with the
nutrition znd feeding of rabbits and the efficient utilisation of locally available
feeding materials. To this end 2 collaborative project has been set up between

7PI and Reading Universitv. The nroject is investieating the utilisation of low

snergy high fibre ziets b¥ rabbits kept at high ambient temperatures.

Finally, it is of the utmost importance that there is an exchange of ideas and
information between various rabbit rroducers and vrojects both within and between
countries. The provision of new information on such topics as nutrition and
health by research, practical experience and field studies, is of little value
unless it can be readily disseminated. Naticnal rabbit associations, and the
recently formed ‘Jorld Rshbit Science Associatimn could do much to achieve this.
dowever, such associations cannot survive and function without suoport. It is

up to Government oreganisations, farmers and all othar interested bodies to

orovide such suovort,
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TABLE 1: THE EFFECT OF FEED PRESENTATION ON THE GROWTH PERFORMANCE OF TASLE 2. THE EFFECT OF FEED PRESENTATTON ON THE GHOWIH PERFORMANCE OF
NEW:ZEALAND WHITE RABBITS KEPT AT 25°C AND FED ON DIETS CONTAINING 8MJ/kg NEW ZEALAND WHITE RAEBITS KEPT AT 25°C AND FED ON DIETS CONTAINING 12 MJ/kg
MEDABOEISABLE ENERGY LEVELS (WITH STANDARD DEVIATIONS WHERE n = 4) T ’

' METABOLISABLE ENERGY LEVELS (WITH STANDARD DEVIATIONS WHERE n = 4).

A ’

Form of

N Pellets Mash Meal C o
Presentation FORM OF PELLET MASH MEAL
) PRESENTATION S -
Initial 1478.00 £ 47,97  1328.50 ¥ 181.22  1373.00 I 87,75 . : : : . — ; ’
Liveweight (gm) o '* . A, Anitial ' 1468.00 + 218.56 ~ 1427.25 & 121.87  1393.25 & 69.39
Final 2049,75 L 89.13  1420.5 % 484.50  1374.75 I 220,09 Liveweight ( gm). , ,
Liveweight (gm) . : ! : . ’ 9 2192.75 + 78.76
: ’ i .00 + 33, 111.25 + 29, .75 + 8.
Growth Period 30.5 I 0.58 32.75 £ 5.06 42,00 £ 00 FL';““ sght ( gm) 2072.00 ¢ 33.33 2 > B4 -
(bays) et (@) % -
Daily Weight 20,73 ¥ 3,73 3.45°C 12,06 3.24 I° 5,910 Growth 19.00 £ 7.57 25,25 & . 4.86 29.50 £ 1.00
Gaia: {gm) Period (Days) » ’ "
Carcase 1044.25 = 60,30 - - Daily Weight 33.10 + . 4.69 28.00 + 26.51 + 3.65
Weight (gm) s - 2ae Y = 2 o - - .7,
. Gain (gm) e
Dressing 58,20 ~ - - PR : N R .
Out % (Empty Carcase . 1MLT5 & 20,65 NT1.75 & 27.00 1220.75 + 72.07
Gut) Weight (gm) ‘ :
Dressing 8.90 & 1.89  61.00% 0.94  62.45 % 2.03
, Out % (Empty
Gut)
Two Rabbits of each sex per group. Rabbits slaughtered at approx 2 kg liveweight.
* On mash presentation one rabbit lost weight and died after 32 days.
** On meal presentation one rabbit lost weight. In both cases rabtits remained . . N terod at kg 1i bt
. g . . ! . i 1 TOX iveweight.
on treatment for 42 days and no slaughter data were recorded. ) Two rabbits of each sex per group. . Rabbits s aughterad & app. g

£, . S

4 0
—."d-‘ -




TABLE 3 " RABBIT PRODICTION PERFORMANCH DATA FOR VARIOUS DEVELOPING COUNTRIES

sor Morketing .

%" (Months).
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