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Chapter 1 General Introduction

1. General Introduction

1.1. Background

In the 21" century, the world population is increasing at a high rate. The population is
faced with a crisis that defines human development and links today and tomorrow.
This crisis is climate change. Sub-Saharan African (SSA) countries, which are more
prominent in increasing human population, are more vulnerable to climate change.
This is because, they are located in the hot tropical regions, and they highly depend on
climate-sensitive sectors such as agriculture, forestry and tourism. In addition, SSA
countries not only have high poverty rates, but also limited financial, institutional and

human capacity to adapt to climate change (Thomas and Twyman, 2005).

Agriculture is the backbone of most countries in Africa. More than eighty percent of
agriculture in SSA is rain-fed. The sector contributes about 30 percent of the Gross
Domestic Product (GDP) and 30 percent of the total export value. Ninety five percent
of the population depends on agriculture for its livelihood (Kaushik, 2008). In the past
years, many African countries have experienced erratic droughts and declines in water
supply. These have aggravated food shortages on the continent. Some countries like
Kenya have declared food shortage a national disaster. Recent prediction estimates
that, by the year 2050, at least one in every 4 people is likely to live in a water-

deficient area (UNFPA, 1999; FAO, 2004).

Water-stress occurs ubiquitously during the growing season of many plants, and has
intense negative impacts on agricultural productivity. For example, in maize a mild
drought of 4 days at the flowering and silking phase of development can result in up
to a 50% decrease in grain yield (Wang et al., 2005). In order to take the right turn
towards a more sustainable food security situation in Africa, dramatic yield increases
in the large regions susceptible to drought need to be ensured (Figure 1.1). Genetic
enhancement of crops for drought tolerance appears to represent the best and most
cost-effective route for ensuring sustainable and increased crop yields in the harsh
SSA climate, where timing and amount of rain is often unreliable. Such genetic
enhancement can be achieved by applying plant breeding techniques together with

biotechnology methods. To utilize such techniques fully, there is a need to



Chapter 1 General Introduction

understand the molecular and physiological basis of drought tolerance and

susceptibility.

In order to improve the understanding of drought tolerance mechanisms in cassava
(Manihot esculenta Crantz), one of the most important drought-tolerant crops, a
multi-disciplinary project, funded by the Generation Challenge Program (GCP) and
the German Federal Ministry for Economic Cooperation and Development (BMZ),
“‘Identifying the physiological and genetic traits that make cassava one of the most
drought tolerant crops’’ was initiated. The project was implemented by several
research institutions in collaboration with universities (Figure 1.2). The research

presented here has been undertaken within this project.

B o crisically affected countries

Crigically afpcied countries

Figure 1.1.  Countries affected by drought in Africa.
Source: Moustafa et al. (2002)



