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ABSTRACT

After a basic description of the ecological features of the Sahel, the history of its human population, and
the diversity of existing agricultural production systems, an analysis of the ways in which natural
resource management influence ecological changes in the Sahel is presented. The fundamental
processes by which cropping, livestock husbandry, and forestry impact on the agro-ecosystem are first
reviewed, distinguishing between short- and long-term impacts on productivity as well as diversity and
resilience. These fundamental processes are combined at different scales to assess the influence of
management options on the nature and magnitude of this impact. Contrasting situations were found
along the Sahelian bioclimatic gradient: risks of environmental degradations are moderate and mainly
climate-driven in pastoral systems at the drier edge, while they are serious and mainly management-
driven in the crop-livestock systems of the southern Sahel. Finally, the major institutional and economic
factors that influence resource management at the household and community levels are discussed. In
conclusion, current trends are revisited and the role that national and international policies could play in
promoting crop-livestock integration and agriculture intensification in order to alleviate poverty and
desertification is considered.
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INTRODUCTION

The Sahel belt stretches across the southern edge of the Sahara desert, over 6000 km from the
Atlantic coast of Senegal and Mauritania in the west to the Red Sea coast of Sudan in the east,
with a North–South width of 400 to 600 km. The Sahel cuts across 10 nations, which are
among the poorest in the world, and is home to about 50 million people, the majority of whom
practice subsistence agriculture. After describing the basic ecological features of this region,
we will consider the particular ways in which cropping and livestock grazing are involved in
processes of ecological change. How crops and livestock are managed plays a major role in
the nature and magnitude of environmental impact. We identify the major socioeconomic
factors that influence resource management at the household and community levels. We con-
clude by revisiting current trends and considering the role that national and international poli-
cies could play in promoting crop-livestock integration and agriculture intensification in
order to alleviate poverty and desertification.

ECOLOGICAL FEATURES OF THE SAHEL

Climate and Soils

The Sahel is primarily defined by a tropical arid to semi-arid climate. It actually encompasses
a steep climatic gradient conventionally bracketed by the 100 and 600 mm yr–1 isohyets.
However, transitions in the north with the Sahara desert, and in the south with the Sudanian
savannas, are both gradual and have historically fluctuated. Rain falls in summer when days
are long, ambient temperatures are elevated, and potential evapotranspiration is high. Rain-
fall distribution is strictly monomodal, centered in August, with rainy seasons lasting two
months in the north to five in the south. While the rainfall distribution of the Sahel is often de-
scribed as erratic, the seasonal pattern of this monsoonal system is actually very regular; how-
ever, the spatial and temporal distribution of rains during the rainy season is highly irregular
and unpredictable. Annual rainfall at a given site varies from year to year with a coefficient of
variation between 25% and 30%. Most of the rains come in squall lines or convective storms
of high intensity. The high prevalence of intense rainfall events contributes to higher rates of
soil crusting and runoff than would be expected from the sandy soils and limited relief that are
typical of the Sahel (Casenave and Valentin 1989). With the exception of narrow coastal re-
gions in Mauritania, Senegal, and Sudan, the long dry season is also characterized by ex-
tremely low air humidity (daily minima < 5%) for several months, along with high
temperature and aerosol density.

Sahelian soils developed over a long history of alternating subhumid and hyper-arid cli-
matic periods. Soils differ across different types of bedrock and topography but all tend to
have low organic matter content and weak structure. Cation exchange capacity, varying in re-
lation to what is generally a low clay content, is usually unsaturated. Most topsoils are acidic
and poor in soluble nitrogen and phosphorus. Extensive research in the Sahel has confirmed
that soil nutrient deficiency limits range and crop productivity (Penning de Vries and Djitèye
1982). Considering the water to nitrogen balance, Breman and de Ridder (1991) postulated
that range production would become N-limited above 250 mm yr–1 of available soil moisture
per year and established relationships to predict primary production from infiltrated rainfall
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