Potentials of Rabbit Production in Tropical and Subtropical
Agricultural Systems

P. R. Cheeke

J Anim Scil986. 63:1581-1586.

The online version of this article, along with updated information and
services, islocated on the World Wide Web at:
http://jas.fass.org

WWW.asas.org

Downloaded from jas.fass.org by on September 9, 2010.



POTENTIALS OF RABBIT PRODUCTION IN TROPICAL
AND SUBTROPICAL AGRICULTURAL SYSTEMS 12

P. R. Cheeke

Oregon State University>
Corvallis 97331-6702

ABSTRACT

Rabbits have a number of characteristics, such as small body size, short generation interval, high
reproductive potential, rapid growth rate, genetic diversity and the ability to utilize forages and
by-products as major diet components, that make them suitable as meat-producing small livestock
in developing countries. Rabbit meat is of high quality, being high in protein and low in fat content.
Rabbit production can be integrated into small farming systems, with the rabbits being fed crop
residues, weeds, waste fruits and vegetables, etc.; the manure can be used as fertilizer for crops and
gardens. Satisfactory cages, feeders and other equipment for rabbits can be made using readily
available materials such as split bamboo and raffia palm. Limitations to rabbit production in
developing countries include the susceptibility of the animals to heat stress, and the degree of
management skill necessary to raise rabbits successfully. Further research is needed on the nutri-
tional value of tropical forages and by-products for rabbits. Limited work suggests that tropical
legume forages are in general of high digestibility, while some tropical grasses have very low protein
and energy digestibility. It is apparent that in many areas in developing countries, rabbit produc-
tion could be an effective means of converting forages and by-products into high quality animal

protein.
(Key Words: Rabbits, Tropics, Forage.)

Introduction

While human population growth in the
developed countries is stabilizing, populations
are still increasing rapidly in virtually all devel-
oping countries in Africa, Asia and the Americas.
It is estimated that by the year 2000, there may
be an additional two billion people to feed
(Allen, 1983). Most of the world’s population is
fed by the output of small farms in developing
countries (Gallardo, 1984). These farms con-
tinue to get smaller as the human population
pressures increase, and will serve as the primary
source of food for the millions of people in
developing countries. Only about 8% of the
food eaten in these countries is imported (Raun
and Turk, 1983). Economic realities indicate
that this trend will continue, and the two
billion new mouths to feed by the year 2000
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will have to be fed by increases in agricultural
output in the developing countries themselves,
rather than by importing food.

To maximize food production in developing
countries, all reasonable options must be
considered and evaluated. Among these is the
use of livestock species that for one reason or
another have not played a major role in animal
agriculture in the developed countries. Small
livestock such as rabbits have a number of
characteristics that might be advantageous in
the small holder, subsistence-type integrated
farming and gardening food production systems
in developing countries. Vietmeyer (1985) has
coined the term ‘“‘microlivestock’ to describe
these animals. He aptly states, “Livestock for
use in developing countries should, like compu-
ters, be getting smaller and more ‘personal.’
Mainframes, such as cattle, cannot solve the
widespread shortage of meat because they
require too much space for the landless and the
poor. Miniframes, such as sheep and goats,
could play an increasing role. But tiny, ‘user-
friendly’ species for home use show the most
promise—and they are being overlooked.”
Among the microlivestock that Vietmeyer
suggests, besides rabbits, are guinea pigs, grass-
cutter and “bush rats” of Africa, the blue
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duiker (a small antelope), dwarf Asian deer,
iguana, pigeons and the capybara (a large South
American rodent). Guinea pigs are a common
food source in the Andean countries, where it is
estimated that over 70 million per year are
eaten (Vietmeyer, 1985). They are raised
within the home, and fed vegetable peelings,
table scraps and garden weeds.

Attributes of Rabbits in Small Farming Systems

Rabbits have a number of characteristics
that would make them particularly suitable as
meat producing smalil livestock in developing
countries. Among these are the following:

1) Small body size. There are a number of
advantages of small animals in developing
countries. They require small amounts of feed,
and use inexpensive, easily constructed housing.
The small body size provides a small carcass
that can be consumed by a family in one meal,
eliminating the need for meat storage and
refrigeration. The meat is stored on the live
animal until needed. Rabbits are “biological
refrigerators.”

2) Short generation time and high reproduc-
tive potential. The reproductive capacity of
rabbits is legendary! Rabbits are induced
ovulators, and will breed within 24 h of parturi-
tion. Thus it is theoretically possible to produce
over 11 litters per yr. This intensive type of
production could not be obtained in developing
countries, but it is quite feasible to produce
three to five litters per year, or about 20
offspring per doe per year. With only three does
and a buck, a breeding program can be set up so
that a slaughtered rabbit is available for con-
sumption at least once per week. The po-
tential for year-round production is another
advantage of rabbits.

3) Utilization of non-competitive feeds. Like
ruminants, rabbits can be successfully raised on
grain-free diets, based on forages and by-prod-
ucts. Acceptable performance can be obtained
using greens such as weeds, tree leaves, tropical
legume and grass forage, vegetable tops, waste
fruits and vegetables with supplements of table
scraps and by-products such as rice bran and
corn bran.

4) Rapid growth. In American and European
rabbit production, market weight of fryers (2
kg) is reached in 8 to 10 weeks of age. While
the growth rate is usually lower in developing
countries, rabbits reach market or consumable
size much faster than larger livestock.
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5) Potential for genetic improvement. There
is a high degree of diversity in the rabbit genetic
resource pool. Mature body weight ranges from
less than 1 kg to over 10 kg, while there is
much variability in traits such as maternal
ability, fecundity, resistance to heat stress, etc.
Thus it should be possible, by selection and use
of breed diversity, to make rapid improvement
in animal performance.

6) Production of high quality meat and use-
ful by-products. Rabbit meat is high in protein
and low in fat (Holmes et al., 1984), particular-
ly when the animals are raised on a high forage,
low energy diet. Holmes et al. (1984) reported
the fat content of cooked rabbit meat to range
from 4.2 to 4.8%. Pote et al. (1980a) reported
significantly higher carcass fat levels in rabbits
fed high energy diets than those fed low energy
diets, while Spreadbury and Davidson (1978)
observed similar trends. Pote et al. (1980b)
noted meat fat levels (as a percentage of dry
weight) to be 4.9% in rabbits fed a low energy
diet of fresh forage, and 14.1% in animals fed a
pelleted commercial diet. There are few, if any,
cultural biases or religious prohibitions against
the consumption of rabbit meat. The skins can
be used in the production of toys, craftwork
and garments, and can be used in cottage indus-
tries for such purposes (Leach and Barrett,
1984). Rabbit manure is a useful fertilizer for
crops and gardens. Thus rabbit production can
be well-integrated, into small farming systems.

Limitations to Rabbit Production in
Developing Countries

The most obvious limitation to rabbit
production in developing countries is that
rabbits are susceptible to heat stress. At tem-
peratures above about 30 C, production can be
severely limited. In many developing countries,
there are highlands and higher elevation areas
where the temperatures are moderate. Rabbit
production can be concentrated in these
areas. In low elevation areas with high tempera-
tures, the rabbit cages can be placed in shady
areas with good air circulation. Clay or cement
“domes” placed under the ground and covered
with soil can provide a cool microclimate. In
most tropical countries, there are “local breeds”
of rabbits, which have been raised in the local
environment for many years. Typically the
local breeds are small and slow growing, but
presumably are more adapted to the environ-
ment than imported breeds. The use of local
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breeds in crossbreeding programs with imported
breeds to improve productivity, while maintain-
ing adaptation to the environment, should be
evaluated.

There is often a concern that rabbits may
escape and become pests. The Australian
situation is cited. Several factors suggest that
this is an unwarranted concern. Domestic
rabbits have not become feral pests anywhere,
except for a few isolated islands where there
were no predators. The pest in Australia and
New Zealand is the European wild rabbit, not
the domestic rabbit. Further, the wild rabbit in
Australia has never become established in
tropical parts of the country. In most developing
countries, the pressures of human populations
and the abundance of predators would make
the survival of escaped rabbits very unlikely.

Another concern sometimes voiced is that
humans might contract diseases from rabbits.
Tularemia is an example. This is a disease of
rodents and lagomorphs that may be acquired
by humans from the handling of affected
animals. It has not been a significant hazard
with domestic rabbits, and should not be a
matter of concern.

Probably the most important limitation to
the success of rabbit production in developing
countries is that rabbit raising requires a reason-
able degree of management skill, and commit-
ment on a daily basis. These are major con-
straints wherever rabbits are raised. Good man-
agement is required to ensure that does get
mated, that nest boxes are put in at the proper
time, that animals are carefully observed for
signs of illness, that good sanitation is used, etc.
Not everyone has the patience, the affection for
the animals and the inherent management skills
to make a success of raising rabbits.

Utilization of Tropical Feeds by Rabbits

Rabbits are nonruminant herbivores, with an
enlarged hindgut. Fermentation occurs pri-
marily in the cecum and coprophagy is routinely
practiced. The colon functions in the separation
of particles according to size. Large, less dense
fiber particles are moved rapidly through the
colon by peristalsis, while fluids and small
particles are moved by reverse peristalsis,
accomplished by contractions of the haustra,
into the cecum. Thus the digestive strategy of
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the rabbit is the rapid movement of fiber
through the gut, whereas the non-fiber compo-
nents are retained for fermentation. The prod-
ucts of cecal fermentation are either absorbed
(e.g., volatile fatty acids), or consumed by
coprophagy (cecotrophy). At intervals, after
the colon is purged of fecal pellets, the cecum
contracts and the contents are expelled through
the colon. During this passage a layer of mucin
is added. The cecotropes are consumed directly
from the anus by the rabbit. This process
supplies the animal with B vitamins synthesized
in the cecum, bacterial amino acids and protein,
and provides a second passage through the gut
for undigested non-fibrous components. The
consequences of this digestive strategy are that
the digestibility of the fiber fraction of forages
in rabbits is very low, but the digestibility of
the protein and non-fiber carbohydrate compo-
nents is high. Coprophagy plays a role in the
utilization of forage protein; prevention of co-
prophagy markedly depresses the digestibility
of alfalfa and grass protein (Robinson et al.,
1985).

Rabbits can be successfully raised on diets
consisting entirely of forages and cereal by-
products. Lukefahr et al. (1983) observed
signifiantly greater production in a 15-mo
study, with a diet composed of 74% alfalfa
meal and 21% soybean meal as the sole sources
of protein and energy, than with a commercial
diet*. Raharjo et al. (1986a) replaced the
soybean meal is this diet with wheat mill run,
and used a diet with 54% alfalfa meal and 41%
wheat mill run as the sole sources of protein
and energy in a study with does and litters over
several parities. Reproductive performance and
litter growth rate with the forage by-product
diet was not reduced compared with the
control group fed a diet with 21% soybean
meal, and the average gain of weanling rabbits
from 4 to 8 wk was 41 g per d on both diets.
This is an excellent rate of gain for fryer
rabbits. While these results may not be extra-
polated directly to tropical conditions, they do
support the contention that rabbits can be
raised with a high level of production on a diet
with the protein and energy provided entirely
by forage (alfalfa meal) and cereal by-products
(wheat mill run). Cereal by-products have a
high digestible energy content for rabbits; for
example, rice bran with a gross energy of 4,660
kcal/kg and 79.2% digestibility of energy (table
1) has a digestible energy content of 3,691
kcal/kg. Lebas (1975) has shown that no
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TABLE 1. DIGESTIBILITY OF TROPICAL FORAGES BY RABBITS?

Acid
Dry detergent Gross
Item matter N fiber energy
% Digestibility
Legumes
Leucaena leucocephala 73.0 72.9 42.6 66.9
Sesbania formosa 69.5 64.2 30.9 63.8
Sesbania sesban 79.3 83.9 62.3 77.5
Albizzia falcata 74.7 73.4 58.0 70.3
Desmodium heterophyllum 28.2 521 13.4 48.7
Centrosema pubescens 43.0 72.9 29.3 54.2
Grasses
Setaria splendida 15.0 6.2 16.1 9.4
Brachiaria brisantha 16.7 17.8 . 4.2 24.5
Panicum maxum cv. Guinea 12.3 13.0 7.8 10.7
Panicum maxum cv.
Green Panic 15.7 5.6 10.3 12.6
Other
Cassava (leaves) 50.0 42.0 —16.6 47.0
Rice bran 75.5 71.8 44.0 79.2

3From Raharjo et al. (1986b).

increase in growth performance occurs with
digestible energy levels exceeding 2,500 keal/kg;
therefore the use of supplements of by-products
such as rice bran offers a means of adequately
increasing the energy content of a forage-based
diet.

Relatively little work has been conducted on
the nutritional value of tropical forages for
rabbits. Harris et al. (1981) evaluated several
feedstuffs. The tropical legumes (e.g., Stylo-
santhes guinanensis, Clitoria ternata, Desmodi-
um distortum, Macroptilium lathyroides) were
similar to alfalfa in protein and ADF digestibil-
ity and in supporting growth, while these para-
meters were reduced with a tropical grass, Pani-
cum maximum. Raharjo et al. (1986b) similarly
observed that tropical legumes in general had a
high digestibility, while tropical grasses were
very poorly digested (table 1). Tropical grasses
have a high content of poorly degraded compo-
nents, such as wvascular tissue, parenchyma
bundle sheaths and epidermis, and a low
content of the more readily digested mesophyll
cells than do temperate forages (Akin, 1979).
Bacterial degradation of tropical grasses in
rumen fluid is lower than the degradation of
cool-season temperate grasses (Akin, 1979).
Presumably the same phenomenon is true in
rabbits, accounting for the very low protein,

fiber and energy digestibility of tropical grasses
(table 1). Cheeke et al. (1985) observed that
the degradation of a temperate grass (orchard
grass) in the rabbit was incomplete compared
with the fragmentation of alfalfa and clover.
Thus it appears that grass forage is less efficiently
digested than legume forage by rabbits, and this
is particularly true for tropical species.

The negative value for percent acid detergent
fiber (ADF) digestibility for cassava (table 1) is
apparently an experimental artifact, since fiber
is not an endogenous secretion. The variability
in digestibility coefficients for fiber in rabbits
is much greater than for other components
(Checke, unpublished observations), and nega-
tive values are sometimes observed. The most
likely explanation for this observation is that
material may be retained in the cecum for
extended periods, and then be evacuated. Cecal
impaction, resulting from the loss of cecal
motility and subsequent accumulation of
particulate matter, is 2 common problem in
rabbits. It is possible that when negative fiber
digestibilities are measured, it is because a
subclinical cecal impaction has been evacuated,
resulting in artificially high fecal fiber levels.
Another possibility to explain the negative acid
detergent fiber ADF digestibility with cassava
leaves is that cassava foliage contains tannins,

Downloaded from jas.fass.org by on September 9, 2010.


http://jas.fass.org

POTENTIALS OF RABBIT PRODUCTION

which denature and complex with proteins,
altering their solubility. Perhaps protein-tannin
complexes were formed in the gut and not
solubilized in the ADF procedure, contributing
to an endogenous fiber artifact. This could
also account for the low nitrogen digestibility
noted with cassava (table 1).

Further research on the nutritional content
and digestibility of tropical feeds is needed to
develop efficient feeding systems. It is apparent
from the limited data already available that
some tropical grasses, despite their lush appear-
ance, are of very little feeding value to rabbits.

The nutritional requirements of rabbits
under tropical conditions have not been well
researched (as in the case for temperate regions
also). Omole (1982), in a comprehensive study
of protein requirements, found that 18 to 22%
dietary protein is optimal for efficient tropical
rabbit production in Nigeria, similar to values
reported in the United States (Sanchez et al.,
1985). Omole (1977) also noted a growth
response to the use of copper sulfate as a feed
additive, and interestingly reported that copper
sulfate protected rabbits against the effects of
the tsetse fly-carried parasite, Trypanosoma
brucei (Omole and Onawunmi, 1979).

Rabbits can be successfully raised on diets
based on roughages supplemented with agricul-
tural by-products. Raharjo et al. (1986a) ob-
served satisfactorily reproductive performance
over five parities and a growth rate of fryers of
40 g per d with a diet containing 54% alfalfa
meal, 41% wheat mill run, 3% molasses and a
mineral supplement and salt. This is a roughage-
by-product diet. Lukefahr and Goldman (1985)
reported that rabbit raisers in Cameroon feed a
diet based on legume and grass forages, supple-
mented with table scraps, kitchen wastes and
crop residues such as surplus or damaged
bananas, plantains, mangos and other fruits.
During the dry season, when forage availability
is low, some Cameroon farmers delay rebreeding
the does to reduce nutrient requirements.
Others have plantings of Guatamala grass,
leucaena, or other forages that remain green
during the dry season and provide suitable
roughage. Pote et al. (1980b) observed a
growth rate of 25 g per d over a 4-wk period
when weanling rabbits were fed fresh greens
(grass, clover, vegetable leaves) with no other
supplement. Another group was fed fresh
greens plus 25 g of commercial pellets per day,
and the average daily gain was 26 g, suggesting
that at least for limited periods, a growth rate
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of about half of maximal can be achieved
with greens alone. In developing countries,
where greens are readily available, this might be
an acceptable level of performance.

Housing and Management of Rabbits
Under Tropical Conditions

In temperate countries, rabbits are usually
kept in suspended wire cages in environmentally
controlled buildings. This type of housing is
obviously inappropriate on small farms in
developing countries. Cages can be constructed
from a variety of locally available materials,
including bamboo and raffia palm. In some
respects these are superior to wire cages, giving
good support to the feet and legs, thus minimi-
zing pododermatitis (sore hocks). Cages can be
designed with a rack for feeding forages. Itisa
common practice in tropical areas not to
provide water, relying on the forage to meet
the water requirements. Research is needed to
determine if supplementary water would be of
benefit, or if it would result in reduced forage
consumption.

Very little research has been conducted on
breeding systems, optimal breeding and weaning
schedules, and other management systems
under tropical conditions.

Programs to Promote Village Rabbit Production

The potential of rabbits and other microlive-
stock in food production in developing countries
has been widely recognized by numerous
agencies involved in international development.
Some of the American agencies that sponsor
rabbit projects include the Peace Corps, Heifer
Project International and a variety of church
organizations involved in missionary work. The
Food and Agriculture Organization (FAO) of
the United Nations is well aware of the potential
of “short cycle’” animals such as rabbits in meat
production (Gallardo, 1984). The Tropical
Development and Research Institute of Great
Britain has been involved in tropical rabbit
production.

For rabbit projects to succeed at the village
level, it is very important that adequate training
and supervision be provided. A project leader
with a sound basic knowledge of rabbit produc-
tion and considerable practical experience is
needed. Once a core of well-trained rabbit
raisers has been established, the project can
become sclf-perpetuating. An essential part of
the training program is instruction in butchering
and cooking the meat.
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Conclusions

Because of their rapid growth rate, high
reproduction potential, and ability to utilize
forages, rabbits and other small animals could
make an important contribution to meat
production in developing countries. Rural
dwellers in many tropical countries have an
inadequate diet, low in protein and high in
starch. They often have abundant resources of
forage, local building materials and labor, all of
which can be effectively utilized in rabbit
production. Limited data indicate that a
number of tropical legume forages are well
digested by rabbits, whereas tropical grasses are
of low feeding value. Further data on tropical
feeds for rabbits is needed to develop effective
feeding systems. In a number of respects, the
major potential for rabbit production seems to
be in developing countries, where the needs for
maximizing food production are greatest.
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