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A PRELIMINARY RESEARCH BIBLIOGRAPHY OF
RODENT PESTS OF THE SAHEL, AFRICA

by G. K. LaVoie, L. A. Fiedler, J. E. Brooks
and J. J. Spillett

Introduction

The Sahel region of Africa is a broad band stretching across the
continent just south of the Sanara Desert. It encompasses about 20 percent of
the African land-mass and inciudes portions of nine African nations, with a
population of over 35 million people. From west to east the Sahel encompasses
- parts of Mauritania, Scnegal, Mali, Burkina Faso, Niger, Nigeria, Chad, Sudan,
- and Cthiopia. The Sahel previously was a major food-producing area for
northern Africa, but because of droughts and crop depredations by birds,
rodents, and insects, it is now a food-deficit region.

Periodic rodent population irruptions, such as those of 1962, 1977 and
1986/87, probably have occurred in the Sahel for centuries. Although Sahelian
rodent outbreaks often have been widespread and have severely reduced food
production, these phenomena have been poorly documented and little studied.
Even the major rodent species involved in crop depredations often have not
been identified, nor has their reproductive biology or basic population
dynamics been determined. Methods to quantitatively assess rodent and bird
damage to selected Sahelian crops, most notably vegetables, have not been
developed. Rodent and bird control methods have not been thoroughly evaluated
under Sahelian conditions.

Because of widespread and significant damage to agricultural crops
resulting frem irruptive rodent populations in the Sahel, a cooperative
project was initiated between the Chad Ministry of Agriculture (MOA)/ Crop
Protection Service, the U. S. Agency for Interrational Development (USAID)/
Agriculture Development Office, and the U. S. Department of Agriculture/
APHIS/S&T/Denver Wildlife Research Center (DWRC), with funding provided by the
Bureau of Africa/AID under the African Emergency Locust/Grasshopper Assistance
Project.

The Chad Rodent Control Research Project was initiated in October 1989
with the objectives of (1) developing safe, effective, economical, and
acceptable rodent control measures to protect crop production and improve food
security in the Sahel, and (2) providing training and guidelines to the Chad
MOA for Tong-term rodent popuiation monitering and control. In order to
achieve these objectives, there is a need, insofar as possible, to gather
available information on Sahelian vertebrate pests. Hence, this "Preliminary
Research Bibliography of Rodent Pests of the Sahel, Africa" has been compiled.
An attempt has been made to include pertinent citations relating to Sahelian
rodent problems and to the three principal rodent genera involved in
population irruptions in the Sahel. Thus, some references on rodents in East
and South Africa are included.



Happold (1987) states "Mammals of the Sahel savanna zone experience a
very severe environment characterized by high daytime temperatures, cool or
cold nights, high insolation, Tow unpredictable rainfall, and low plant
productivity. For all species, the problems of obtaining adequate water and
food, and maintaining the body temperature at a constant level in spite of the
widely fluctuating ambient temperature, determine all aspects of their ecology
and behaviour." He characterizes the mammals of the Sahel as {ollows:

"(1) Population numbers of small mammals fluctuate greatly from very Tow
numbers during droughts to high numbers after good wain when food is
plentiful.

(2) A11 small mammals are nocturnal; during the heat of the day, they
remain in burrows, hollow trees, czves, and other micro-habitats which are
. comparatively cool and moist.

(3) Efficient conservation of body fluids is essential for survival.
Al11 mammals combine a number of methods to ensure that the limited water in
their food is not wasted. These include the production of dry fasces and very
small volumes of concentrated urine, the selection of foods whick contain
relatively high amounts of water, the production of metabolic water, and the
minimal use of water for evaporative cooling.

(4) Reproduction occurs only when food and water are plentiful.
Consequently, several years of drought can mean the cessation of reproduction
for several years, and therefore a dramatic fall in population numbers."

During and following the rodent population
irruptions that occurred in the Sahel in 1986/87,
APHI'S/DWRC personnel made 19 consultative trips to
various Sahelian countries. These consultations
were undertaken in response to the 1986/87 rodent
irruptions and because there was a lack of
knowledge concerning rodent pests in the Sahel.
DWRC biologists have identified the three
principal genera of rodents involved in the trans-
Sahel irruptions: Praomys (Mastomys), Arvicanthis,
and Gerbillus. Although other rodent genera,
such as Mus, Tatera, Jaculus and Taterillus, may
be associated with population irruptions, rarely
do they present more than localized pest problems.

The species complex of multimammate mice or rats, Praomys (Mastomys)
natalensis, is widespread in Africa (Fig. 1). It occurs from Morocco in the
northwest to the tip of South Africa and from Senegal in the west to Somalia
in the east. The multimammate rat is closely associated with man and commonly
inhabits huts, houses, barns, and cultivated fields. Only rarely does it live
disassociated from human activity. However, it is now being replaced in many
human habitations by the commensal "roof" or "black" rat, Rattus rattus.
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The multimammate rat typically is an unspecialized rodent, intermediate
in size between a mouse and rat. It rarely exceeds 100 grams in weight. It
is best identified by its silky grey-based fur, a tail shorter than head and
body and, in females, the presence of up to 12 pairs of mammae. This species
is extremely important because it is a principal host of human plague and in
the past 20 years has been found infected with and a vector of the deadly
Lassa fever virus.

The Nile rat, Arvicanthis niloticus, also known as the "unstriped grass
rat", inhabits virtually the entire Sahel region, wherever water is available.
Its range extends north along the Nile Valley through Egypt and south along
the Rift Valley of Zambia (Fig. 2).

The Nile rat essentially is a "grass-loving" species, inhabiting
- primarily north African savannas, where it feeds
- mainly on the seeds, leaves and shoots of
grasses. It is the dominant rodent species in
cultivated wadis or oases in Chad, where it
typically lives in surrounding thorn bush fences.

Unlike most rodents, the Nile rat often is
active during the day. Thus it usually inhabits
areas with dense cover that provide shelter from
predators. It is a medium-sized rat, weighing
about 80 grams, with a head and body lergth of
about 145 mm, and a somewhat shorter tail. It
has a dark, heavily speckled back and a grey
belly. It is also distinguished from similar
rats by its rather harsh, grizzled coat, and by
having smooth incisor teeth.

The more than 50 species of gerbils, Gerbillus species, are distributed
over the drier parts of Africa and Arabia, through Palestine into Iraq, Syria,
Iran, and across Pakistan into northern India. They typically inhabit open,
dry, sandy, and sparsely vegetated areas.

The gerbils are small rodents which are distinguished by haviag long
hind legs and short front legs. They are also characterized by a slender
form, a long, somewhat bristly tail, and fairly long ears. They are divided
into two groups, the " hairy-footed" and the "naked-footed" gerbils, dependent
upon whether or not they have hair on the soled of their hind feet. They feed
primarily on grass seeds, stems and roots, as well as upon insects. They are
strictly nocturnal, and typically inhabit sandy soils, in which they dig
oblique burrows which they usually block with sand from the inside during
daylight hours - in order to escape daytime high temperatures.

A "sand" gerbil, G. andersoni, has been identified as the major rodent
pest of dune or dryland cereal crops in the Sahelian region of Chad. Because
they furage over extensive areas, gerbils may also cause damage to other
cultivated crops that are on or adjacent to sandy areas.
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