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Abstract 

Food Security in the Senegal River Basin: A look at development and agriculture in 
Africa 
Valerie Oliphant 
 
With rising food prices, food security is quickly becoming a pressing global issue, 
particularly within Africa.  This issue affects the millions of people living in the Senegal 
River Basin, and research for methods to correct problems in this area may also be 
applicable to areas of the world with like ecologies or those experiencing similar 
problems.  Food security is a prevalent issue that will only become increasingly so as the 
world population continues to grow and soil productivity continues to be depleted.  If 
nothing is done to diminish the current unsustainable agricultural practices in use, the 
situation will only get worse.  African food production has started to flat line and even 
decline in many areas.  This paper examines the current methods of food production in 
the Senegal River basin, as well as what methods various agencies are currently 
employing to increase production and crop yields.  It also suggests a viable way for Mali, 
Mauritania, Senegal, and Guinea to support each other in reaching food security goals, as 
opposed to relying on imports from other countries.   
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Introduction 

Trade has been difficult for many African nations, as it is hard for them to gain a 

competitive edge in world markets. It is easier for countries along one of the coast lines because 

they have access to trade routes via the sea and because frozen fish is a large export.  Other 

successful areas of export from Africa include fresh flowers, cotton clothing, footwear, and 

transistors (“Global Policy Forum”).  Many countries also export minerals, gems, and oils, and 

these commodities bring in the highest export values.  Africa has long been considered a 

resource rich continent but unfortunately these commodities also create the highest amount of 

controversy (blood diamonds, for one) and are only found in a select few countries.  For 

example, South Africa is one of the leading exporters in diamonds, gold, platinum, and coal.  

Due to their location and valuable resources, they have been able to capitalize on the advantages 

of the free market and to create price controls on their commodities.  However, most African 

nations are not this fortunate or resource rich, particularly the land-locked countries in Sub-

Saharan Africa.  These countries most rely on other means of income and rely heavily on foreign 

aid.   

 Agriculturally speaking, Africa is a poor continent: they have unfavorable soils and the 

land is prone to pests, crop diseases, and drought.  However, agriculture is still an extremely 

important industry, providing employment for two-thirds of the continent as well as making up 

an average of 30% of each countries exports (“Africa”)!  Most of their agriculture is focused on 

either subsistence farming or cash crops.  Popular cash crops include cotton, coffee, tea, cocoa, 

sugarcane, peanuts, and fruits (bananas, pineapples, mangos, citrus fruits, coconuts, etc.).  With 

increasing food prices, food security has been a pressing global issue, particularly for developing 

nations.  It is obvious that economic growth has not kept pace with population growth in Africa, 
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and there has been a mounting need for Africa to increase their food production as population 

continues to grow at an exponential rate.  If they are unable to meet new demands, African 

nations will be required to increase the amount of food they import, which is already a large 

portion for many African nations.  One of the main issues with this is that nearly all the arable 

land available and acceptable for agriculture is already under cultivation.  This means that the 

only way to combat the issue of food security is to increase crop productivity and yields on 

already existing plots of land.  In order to do so, intense research has been conducted to find or 

create high-performing seed varieties through the processes of artificial selection and genetic 

manipulation.   

Across the continent, all major grain crops are grown: corn, wheat, and rice and in 

drought prone and savanna areas millet and sorghum are popular grain crops.  Corn is grown in 

most countries, with the highest yields per acre found in Egypt, Mauritius, and Reunion (Attere, 

187-195).  New seed varieties have allowed wheat production to expand to countries in the 

savanna, provided that they have irrigation capabilities, such as Nigeria, and is also grown in 

South Africa, Ethiopia, Kenya, and some Northern countries (Attere, 187-195).  Rice production 

and consumption have been increasing in Africa, and rice is known to be one of the most 

efficient crops, producing more edible parts per acre than other grain crops.  Rice is particularly 

popular in areas where urbanization is rapidly expanding.  The most important rice-producing 

countries are Guinea, Senegal, Mali, Côte d’Ivoire, Nigeria, Sierra Leone, Egypt, Liberia, 

Tanzania, and Madagascar (Attere, 187-195).  Legumes are often planted in between other crops, 

a process known as intercropping, providing an important source of protein in African diets as 

well as a way to prevent soil degradation.  In West Africa, peanuts are the most popular legume 

and are frequently interspersed with other crops for both domestic consumption and for export 
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markets.  Roots and tubers are quickly becoming a crucial food staple in Africa, with crops like 

cassava, plantains, sweet potatoes, and yams.  In fact, nearly 40% of the foods eaten by half the 

population in Sub-Saharan Africa are tubers and roots (Hanekamp).  Most roots and tubers are a 

good source of calcium, vitamin C, and carbohydrates.  Cassava is becoming an increasingly 

important crop, with use in West and Central Africa growing, where it is produced in mass 

quantities by the peasant farmers throughout these regions.  Cassava, also known as manioc, is a 

plant that thrives in the tropics and is also popular in the tropical and subtropical areas of Brazil.  

Although cassava is an important dietary source for many, it can be a dangerous crop and is 

extremely toxic in its raw state due to the presence of dietary cyanogenic glycosides (Gillet-

Netting).  Cyanogenic glycoside is broken down into glucose and hydrogen cyanide in the body 

and the human body can only tolerate small amounts of cyanide.  However, if processed 

carefully and correctly, the cyanide can be leached out of the plant.  With this new knowledge, 

cassava is quickly displacing the cultivation of yams in many areas.  Plantains are cultivated 

extensively in the tropical forest zones, while sweet potatoes do best in the tropical and 

subtropical areas.   Potatoes are the staple of choice in areas of higher elevation, such as Kenya, 

Madagascar, and Ethiopia, as well as in the Mediterranean zones found in Northern Africa 

(“Africa”).  Fruits and vegetables are the next important supplement to the diet and provide 

essential vitamins and nutrients.  The most widely grown fruits and vegetables are bananas, 

pineapples, dates, citrus fruits, figs, onions, and tomatoes.  In the tropical regions, a wider variety 

of fruits and vegetables can be found, including mangoes, papaya, coconuts, watermelons, 

eggplant, peppers, okra, and cucumbers.  In the Mediterranean zones, figs, dates, and olives are 

cultivated and olive oil is a major industry, with two-thirds of the olive production being used 

specifically for olive oil (“Africa”).  Many fruits are marketed as cash crops, particularly 
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oranges, grapefruits, bananas, and pineapples.  For example, the banana enterprise has thrived in 

areas of intensive agriculture and cultivation such as Somalia, Uganda, Tanzania, Angola, and 

Madagascar, while pineapples are a huge cash crop in Cote d’Ivoire, the Republic of the Congo, 

Kenya, and South Africa (“Africa”).  Vegetables are most suited for the Mediterranean terrain, 

where tomatoes, onions, cabbages, and cauliflowers are grown and exported to southern Europe.  

Another important series of crops, known as the ‘beverage’ crops, are tea, coffee, cocoa, and 

grapes, and are grown almost exclusively for export.  For example, Ghana is one of the leading 

producers of cocoa, yet while I was there in 2007 it was extremely difficult to find any chocolate 

in Ghana, unless I looked at the over-priced imports from European nations  However, during 

my layover in London, I found plenty of Ghanaian chocolate bars offered at the various 

convenience shops.  In response to drastic price fluctuations of these products, many African 

nations have formed or joined international cartels with other leading producers, in an effort to 

give themselves a voice amongst international markets and to better negotiate and regulate 

prices.  Grapes for wine-making prosper in South Africa and the Northern, Mediterranean areas, 

but have not been widely developed due to agricultural policies in the European Union that limit 

access for this particular crop (“Africa”).  And finally, other important exports and cash crops 

include palm oil, kola nuts, cashews, rubber, tobacco, and sugarcane (the latter being mostly 

grown for domestic use).  As can be seen, Africa produces a wide variety of crops, and within 

each region certain crops prosper better than others.  If African nations were to trade with each 

other instead of exporting to Europe and the United States, they would be able to vary their diets 

while avoiding the pitfalls of subsidized agriculture and the ‘free market.’   

As stated before, many African nations depend upon foreign aid, particularly that of the 

World Bank and the International Monetary Fund (IMF).  In order to receive this aid, countries 
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must comply with a list of demands and implement a series of changes known as “structural 

adjustment programs” (SAPs), which focus on the reduction of deficits on external accounts and 

aim to achieve a balanced government budget.  Although these SAPs vary slightly from country 

to country, each program implemented in Africa has included the following stipulations:  

privatization of government enterprises, devaluation of currencies, cuts in government spending 

(most notably government programs for education, health, housing, and water sanitation), 

removal of import controls and low prices for goods (which ensures the implementation of a free 

market), and more regulations and stricter control on the money supply and credit in order to 

decrease inflation and increase interest rates in an effort to encourage savings (Minter).  

Furthermore the World Bank said that they recognized that “the ‘shock effect’ of SAPs would be 

painful, but the bitter medicine will bring economic health within a few years” (Perkins).  While 

the benefits of a free market can be seen in many developed countries, including the United 

States, external trade liberalization can have devastating consequences for underdeveloped 

economies.  If cheap products flood the markets of African nations, there will be no incentive or 

even possibility for African nations to develop local industries to produce those products because 

they will be unable to compete with the low costs.  This is very critical with respect to imported 

food such as rice, wheat, dairy, meat, etc. because developed nations with a surplus of these food 

stuffs reduce their prices and export them to Africa, in an effort to get rid of the excess at any 

price. If such a situation is not controlled, Africa will never be able to produce its own food, 

which is the impetus for the current import duties and taxes.  Both the World Bank and the IMF 

feel that domestic food prices in Africa are kept artificially low in order to guarantee access to 

food for low-income families and people that live in the cities.  They argue that doing so, along 

with raising taxes on imported goods, has only made African industries less competitive 
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(Minter).  To a certain extent, this may be true, however the World Bank often overlooks the fact 

that the European Union and the United States heavily subsidize agriculture, doing the same 

thing that they argue hurts the African nations.  Because subsidized food is so much cheaper, 

African nations that do not subsidize their foods as heavily will not be able to compete with the 

artificially low prices of goods from developed nations, thereby ruining their own industries.  

This is why many nations have import duties, similar to how the United States has import quotas, 

which limit the amount of imports that can be bought from certain countries, as well as import 

duties and taxes.  Asian countries like Japan, South Korea, Singapore, Taiwan, and Indonesia are 

often used as examples of the growth capabilities for developing nations within the world trade 

community, nevertheless it is a commonly known that these countries were only able to see such 

a boom through trade protectionism and active intervention of governments in industrial 

development (Minter).  It is hypocritical for developed nations to expect developing nations to 

completely open their markets when they themselves refuse to do the same and when there is no 

historical precedent showing the benefits of doing so.  The principals of free market capitalism 

do have many advantages, but unfortunately has never existed in a pure form when implemented 

in the real world.   

So what kinds of changes would need to be made in order to allow African nations to 

develop their own markets?  Although unlikely to happen, if the United States and European 

Union were to reduce their subsidies on agriculture, it would give other nations the opportunity 

to compete within the world agricultural trade.  As mentioned earlier, if Africa was to trade 

amongst itself, the more resource rich and developed nations could help out those less fortunate 

and the benefits of a diverse range of ecological zones and industrial specializations within 

different regions could be shared.  Although an entirely free market is an implausible solution, 
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some of the ideas of a free market could be beneficial, encouraging increased productivity and 

more efficient use of money by government organizations.  Furthermore, some of the more 

developed African nations have better access to world markets than others.  For instance, within 

the Senegal River Basin, Senegal has been the favored choice for many European nations when it 

comes to development projects, even though they are better off than immediate neighbors, Mali 

and Mauritania.  Due to these advantages and strong ties with their former colonial master, 

Senegal has access to European markets and often exports food to Italy, Germany, and other 

European nations.  If, instead, they were able to export these goods to their neighbors, they 

would not only save in transportation costs, but would help to even the disparity between their 

own nation and others.  The development of trade routes and road systems from land-locked 

countries to other nations, particularly those with coastal access, would encourage trade between 

countries and allow for better access to world markets.   

Food Security 

Food security is a multi-faceted issue, and although technology advances can result in 

increased crop production potential, output, and efficiency, it is equally important to keep social, 

policy, and institutional issues in mind.  By combining efforts between these two aspects in 

addressing the problem, scientific knowledge can be transformed into a reality in terms of 

solving food insecurity.  This can be done by focusing on people’s individual food needs instead 

of focusing on global food needs as a whole, which are primarily determined by market prices 

and abstract goals.  The 2008 World Food Summit held by the Food and Agricultural 

Organization of the United Nations stressed the importance of people and an environment-

oriented approach to development, an idea they have been emphasizing since 1996 (“FAO 

Symposium Agriculture, Trade And Food Security”).  Furthermore, the FAO states that “a 
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commitment to sustainable food security requires that we address not only increasing agricultural 

production but also income and land distribution, dietary needs, women’s status and 

opportunities, and the protection and regeneration of the resource base for food production” 

(“FAO Symposium Agriculture, Trade And Food Security”).   

According to the International Food Policy Research Institute (IFPRI), 150 million less 

people are suffering from starvation than they were 35 years ago and an additional 1.5 billion 

people in developing countries are being fed with the recent increases in crop production (“Food 

and Agriculture”).  The unfortunate reality is that the availability of food has grown in all regions 

of the world except Sub-Saharan Africa, where famine and food insecurity remain serious 

concerns and have become an increasing priority.  The disparities between regions are only 

expected to increase, with Sub-Saharan Africa being particularly affected as nutritional health 

has continuously declined over the past three decades.  In this region population growth 

continues to exceed the growth in agricultural productions and the area is plagued by a plethora 

of environmental and political turmoil.  This can be seen in the 185% rise of food imports and a 

295% increase in food aid between the years 1974-1990 (“Food and Agriculture”).  It is clear 

that something needs to be done about this situation and many development agencies, 

governments, policy makers, economists, scientists, and anthropologists are struggling to create 

an effective strategy for Sub-Saharan Africa that will address the problems and interests of each 

of these groups simultaneously.   

One of the first issues that needs to be addressed is an increase in institutional support for 

the rural poor.  Once this happens, the rural poor will be able to better generate livelihoods for 

themselves and their families, thereby encouraging broad-based economic growth in the country 

and region as a whole.  Often times, it is not in the rural farmer’s best interest to increase their 
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crop output because the markets are too far away, they do not have the man power or technology 

for harnessing and managing their natural resources, and the more widely available their product 

is, the lower the market price is.  An increase in crop production without the proper precautions 

will only lead to worsened conditions further on, when effects like desalinization and 

desertification begin to take place on soils that have been continuously strained with no 

replenishment from fertilization and other modern technologies.  Furthermore, while an 

emphasis on increase in cereal crops seems to be the favored strategy for combating food 

insecurity, such as rice in the Senegal River Basin, it is important to be careful not to lose 

biodiversity through the sole use of genetically engineered seed varieties and the replacement of 

other local crops with rice paddies.  Crop diversity is not only beneficial to the environment, but 

helps to provide for a nutritionally diverse diet amongst the local populations.  This is not to say 

that production of cereal crops is not important, as it should be noted that rice, corn, and wheat 

supply nearly two-thirds of the food energy to support human life (Hanekamp).   

The challenges associated with increasing food production can be intimidating.  Factors 

like population growth, pollution, and loss of natural resources all greatly affect agriculture 

production potentials and inhabit the development of a sustainable agricultural policy.  In 

addition, most of the land suitable for agricultural use is already under cultivation, meaning that 

in order to increase food production, agriculturalists and developers will have to create new 

methods aimed at increasing crop yield using existing agricultural land and water resources.  

Doing so hinges on the involvement of the local landowners who are currently cultivating the 

land.  By collaborating with local landowners, anthropological concerns can be addressed to 

ensure that traditional methods and plant varieties are not lost.  There are some new practices 

that can be implemented to increase food supplies while protecting the natural resources on 
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which they depend.  For example, local growers can fully exploit natural processes such as 

recycling nutrients, using plants that fix their own nitrogen, and achieving a balance between 

pests and predators.  This could be particularly helpful in countries like Senegal, where pests and 

predators, like birds and insects, plague their crops, and kids are even given the day off of school 

to run in the fields and scare off waiting predators.  Another way would be to diversify farming 

systems by making a greater use of the biological and genetic potential of plant and animal 

species.  While it is beneficial to choose plant species that have been proven to work well in the 

specific conditions of an area, it is equally important to make sure that the crops are diversified 

by mixing both genetically engineered and biologically well-suited species.  A third method is 

referred to as intercropping, which involves rotating crops in order to maintain soil fertility and 

nutrient levels.   

Diet, Economics, and Trade 

 The types of foods populations consume depend on an assortment of variables: culture, 

economic and social status, religious beliefs, availability, the list goes on.  For instance, the type 

of grain one consumes is often dependent on the general economic well-being of the country 

which the grain is being produced for.  Of the main cereal crops (wheat, corn, rice, barley, millet, 

and sorghum), each grain has its own nutritional, economic, and environmental benefits.  Wheat 

receives the highest economic value in the international market place and has a high nutritional 

value, but is not a draught or disease resistant and is not a hardy crop.  Rice and corn also receive 

relatively high market values, and moderate to high nutritional values, but both are water 

intensive crops and are also not very hardy.  Barley is a relatively cheap cereal with moderate 

disease resistance and high draught resistance, but is not often used as a food source because it is 

hard to make food out of.  Instead, barley is more commonly used in processes like beer 
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production.  The next two cereal crops, millet and sorghum, receive the lowest market values and 

also have low nutritional values but are high in draught and disease resistance and are known for 

being very hardy crops.  Millet and sorghum are only produced in developing countries, most 

notably in Africa and Asia.  These crops are easy to grow in places where it is difficult to grow 

much else, but it must be said that they are not a favored crop because of their poor taste and 

marginal nutritional value.  Millet and sorghum are extremely important crops because they have 

been an integral part of the survival of those who cannot obtain other food sources.   (Hanekamp) 

 It can be argued that rice is the most important cereal crop in today’s global food 

economy, feeding nearly half of the world’s population (Hanekamp). The world’s rice 

consumption has remained stable since its modest increase in the 1960s, with two basic trends 

causing it to remain even.  The first trends are the improvements being made in technologies that 

allow developing countries to increase their crop yields and the growing popularity of rice 

amongst African nations and developing nations in Asia.  The second trend is the decrease in 

demand for rice in the wealthier, developed countries of Asia due to their increased desire and 

ability to diversify their diets to include more meat, fruits, and vegetables.  This diet trend is 

common: as income and wealth increase, people are more likely to diversify their diets by adding 

more wheat, meat, fruits, and vegetables, particularly with an emphasis on high protein foods 

like beef, pork, chicken, eggs, and dairy products (Hanekamp).  It was the German economist, 

Ernest Engel, who studied the patterns of human behavior and food selection by examining 

which specific food goods consumers tended to buy as their income increased.  Engels developed 

the following theory: that as the consumer’s income increases from very low levels, food 

consumption increases at a substantial rate at first, but as the consumer’s income increases from 

middle levels to higher levels, the expansion of food consumption stabilizes and food 
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substitution, like meat for grains, increases (Hanekamp).  As can be seen, economics plays a vital 

role in food consumption patterns.  Food choices and consumption patterns provide important 

insights into the cultural, economic, and social elements that formulate interactive patterns 

between communities and individuals, as well a glimpse into the variability of human diet.  

These connections between food, individuals, and social groups are linked by the activities and 

resources used to obtain substantial food supplies.  Economics plays such a large role in the 

methods of obtaining food supplies because food, as a commodity, holds an economic value: it 

can be bought with money or other economic means and can also be used as money or a means 

of trade.  In many societies, food is a symbol of power and wealth.  For instance, while studying 

abroad in Ghana, I observed that the native Ghanaians thought the people who were over-weight 

in our group were powerful and rich, and would often compliment those people on their fatness.   

As far as trade goes, grain has become the center piece of commercial activities in 

agriculture, and export/import grain markets traffic millions of metric tons of grains a year across 

oceans and continents.  Wheat and corn dominate international markets, while rice trade is more 

common among regional and national markets.  This is mostly due to the fact that the nations 

that produce the highest quantities of rice tend to consume the majority of their output, leaving 

smaller quantities left for trading.  In developing countries, a focus on specialty crops, also 

known as cash crops, can be beneficial for commercial trade and give them an edge in 

international markets.  Cash crops have had a significant economic, political, and cultural impact 

on people all around the world.  A good example of this would be the controversial crop of 

sugar.  Sugar is difficult, and even dangerous, to grow, requires a lot of manual labor, and is 

mostly grown in tropical and very fertile areas.  The political impact of sugar and the forced 

labor of slaves on sugar plantations have had a significant impact on the lives of many, leaving a 
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bad taste in the mouth of those with or without a sweet tooth.  Although the trade in specialty 

crops is not a dominate force in the international economy of today, it still dictates the economic 

welfare of many African nations, who depend on the income generated by these cash crops to 

pay for the importation of other necessary food sources.  Cash crops that bring in the highest 

economic values are: coffee, tea, sugar, cotton, tobacco, and cocoa (Hanekamp).  For many 

developing nations, particularly those located in Africa, agricultural exports are their sole means 

of earning hard currency revenues from abroad.   

The global agricultural economy relies on a diverse set of social and commercial systems 

that are based off of the food requirements and consumption trends of the ever-increasing world 

population.  The type and quantity of food produced by each nation depends on their ability to do 

so, whether restricted by under-development, environmental problems, lack of technology, or a 

myriad of other influences.  Developed countries produce approximately 42% of the worlds 

major agricultural output while representing less the 23% of the world’s population (Hanekamp).   

This is mostly due to advanced capabilities in production and crop yield due to the widespread 

availability and use of technologies like fertilization, genetically engineered crops, irrigation, and 

machinery for plowing, harvesting, storing, and packaging.  Another major difference is that in 

developed nations there is a focus on commercial farming with almost no small-scale individual 

farming (unless you count the recent trend in organic foods and “buying local” from small 

individuals who are not certified).  In developing nations it is quite the opposite, where farms are 

mainly small, family owned and operated plots of land that are cultivated for subsistence 

purposes only.  These small, rural plots, when pooled together, supply approximately four-fifths 

of the food goods produced in developing countries, a startlingly large percentage of food 

production (Hanekamp). 
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Diet and food production possibilities and quantities are all influenced by economics and 

the international markets.  Trends in food consumption tend to follow increases in income, and 

diversification in diets, and therefore an increase in access to necessary nutrients and vitamins, 

will only be achieved when income levels are beyond middle levels.  For these reasons, 

developing nations tend to focus their efforts on cash crops that will bring in a higher economic 

value in order to purchase substantial amounts of food for their people.  In turn, small-scale 

subsistence agriculture is wide-spread and provides the majority of food sources for the people in 

these developing regions.   

Women and Agriculture 

 The role and importance of women in agriculture and in providing adequate food for their 

families is often overlooked.  The roles of men and women within food production vary, but 

there is no doubt that women are a significant component of the food economies of developing 

countries.  Worldwide, women make up 51% of the agricultural labor force and in Sub-Saharan 

Africa it is estimated that women produce and market up to 90% of all locally grown food 

(Cherfas)!  This is mostly due to the limited employment opportunities in rural areas, which 

forces men to travel to main cities in order to work, leaving women at home to take care of the 

family crops.  These women are helped by their children, but unfortunately often have no legal 

title to the land they toil so hard to cultivate and preserve.  Not only do the women work the land, 

but they are often also responsible for preparing, storing, and processing the food as well as 

handling the livestock and gathering necessary supplies like food, wood for fuel, and water.  

Furthermore, women have a dominant role in cultivating secondary crops like vegetables and 

beans, which help to provide their families with a nutritious and well-balanced diet.  On top of 

all this, women still have their expected motherly and household duties of caring for the children 
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and elderly family members.  With all of these responsibilities, it is estimated that women work 

an average of 13 hours more per week then men in developing countries in Asia and Africa 

(Cherfas).   

 Regrettably, women are seldom heard by the decision makers and their advice and 

opinions are rarely sought out.  Women, especially those in poor rural areas, should be given an 

opportunity for more input when deciding priorities for agricultural development.  Action needs 

to be taken to ensure that rural women have equal access to resources like land, technology, 

water, and credit/loans, as well as be given the opportunity to fully participate in policy making.  

In an effort to reach these goals, many international organizations are now focusing on the 

involvement of women in policy making as well as working to give them the tools they need to 

succeed.  Organizations like the International Board for Plant Genetic Resources, more 

commonly known as Biodiversity International, recognize the importance of women when 

choosing the varieties of crops that their families will grow.  Women and men tend to have 

different priorities in selecting which variety to plant: women choose varieties based on 

nutritional value, taste, ease of preparation and cooking, and roles in ritual or social activities, 

while men tend to base their decisions off of economic influences like how much the seed costs, 

production yields, and economic value in the market place (Cherfas).  For these reasons, 

Biodiversity International is careful to consult both women and men when recording information 

about preferred genetic variations and how the selection of crops occurs.  Another organization 

that has made great strides towards equality for women in the agricultural world is the Food and 

Agriculture Organization of the United Nations (FAO), which has initiated specific projects and 

efforts directed towards reaching out to rural women in Africa.  The FAO and its Dimitra project 

aim to give women the knowledge they need to improve their own crop productions and yields 
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through farmer field schools (Cherfas).  With an increased awareness of the importance of 

gender equality and women’s roles in agriculture, women are finally beginning to receive a small 

portion of the help they need to increase their crop yields and feed their families.   

Population Dynamics 

 Population dynamics also play an important role in agricultural development because 

they indicate the amount of food goods that need to be produced, as well as the size of the 

available work force.  Population densities in Africa, in comparison to the rest of the world, are 

actually fairly normal and even low (with a few exceptions of course). However, the projected 

population growth rates are quite the opposite.  The following map shows population growth 

rates and, as can be seen, Africa still has the highest population growth rates of any continent by 

far (Killick). 

 

Many factors have affected the artificially low population densities of Africa, and the correction 

or removal of these factors has led to a population increase.  For instance, the forced removal of 

people from Africa during the Islamic and Atlantic American slave trades led to low population 

rates at the time of colonization.  Once the slave trade stopped, populations were able to resettle 
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and began to grow, continuing to do so ever since.  Likewise, during colonization, many 

Europeans invested in clean water sources so that their own citizens would not suffer.  These 

improvements also effectively reduced the rates of water-borne diseases, such as severe diarrhea 

and cholera, for the native people.  This, in turn, led to lower infant mortality rates and higher 

birth rates, contributing to population growth rates.  The lower population growth rates in the 

southern tip of Africa can be contributed to the high mortality and infection rates due to 

HIV/AIDS.   

 Another population trend in Africa can be seen when looking at age distribution graphs of 

the population.  It is estimated that half the population of Africa is under twenty years of age at 

this time (Killick).  A prime example of this can be seen in the two graphs below, which show 

the age and gender population distributions of Mali in the year 2000 (“Population Pyramids”). 

 

The next graph is also for Mali, but with age and gender distribution predictions for the year 

2050: 
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The comparison of these graphs shows just how drastic the growth in population is expected to 

be within the next forty years.  It also shows a continuation in the trend of a significantly larger 

proportion of young people in these countries.  Population graphs for Senegal, Mauritania, and 

Guinea all look similar to that of Mali’s and can be seen in the appendix.  Having such a young 

population gives these nations a strong potential for future growth provided that the young 

people are educated.  Education systems in Africa are still way below desired levels and families 

often have to choose only one or two children to send to school due to school fees and a need for 

help with household duties and crop management.  More often than not, the female children are 

left at home while the male children are allowed to attend school.  Ironically, these uneducated 

girls will be come the future decision-makers for their household and family plots.  In order to 

produce a mobile working force, education systems must be improved.   

Background Information on the Senegal River Basin 

 The Senegal River is formed by the confluence of two rivers, the Bafing and Bakoye, 

whose headwaters are located in Guinea, join together in Mali, and continue to flow between the 

borders of Mauritania and Senegal.  The Bafing River is accountable for a little over half the 

total flow of the Senegal River, with a 430 m3/s average annual flow (compared to an average 
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annual flow of 170 m3/s from the Bakoye River) (“Caractéristiques physiques du fleuve 

Sénégal”).  The Senegal River has many downstream tributaries, of which the main ones are the 

Kolombine, Karakoro, Faleme, and Gorgo, as can be seen on the map below (found at 

“Caractéristiques physiques du fleuve Sénégal”).   

 

 The Senegal River basin covers a large area of 289,000 km2 and is divided into three 

main areas: the Delta, the Valley, and the Upper Basin (“Caractéristiques physiques du fleuve 

Sénégal”).  The Upper Basin contributes a significant amount of water to the area due to its 

humid climate and annual precipitation of 700-2000 mm per year (“Caractéristiques physiques 

du fleuve Sénégal”).  The Valley is an alluvial plain surrounded by a semi-arid environment and 

has a 25 km flood zone extending from the river (“Caractéristiques physiques du fleuve 

Sénégal”).  And finally, the Delta is where the river ends, splitting into tiny rivulets and petering 

out.  The area is flat and during the dry season is invaded by salt water from the Atlantic Ocean.   
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 The flow of the Senegal River depends greatly on the amount of precipitation from the 

Upper Basin.  The wet season is from July to October and the dry season is from November to 

May or June (“Caractéristiques physiques du fleuve Sénégal”).  This means that the volume of 

water found in the river varies greatly, with monthly averages as low as 9 m3/s in May and as 

high as 3320 m3/s in September (“Caractéristiques physiques du fleuve Sénégal”).  This 

fluctuation of available water makes it difficult for the people to depend on the Senegal River 

and its major tributaries as a consistent source of water.  On top of this, the river is known to 

flood on an irregular basis.  This has been a hardship for agricultural development because the 

fertile land is nearly all within the flooding zone and the area surrounding the basin is a desert.  

The size, duration, and time of the flood seems to vary significantly, making it hard for farmers 

to plan ahead of time or to take measures that would mitigate damages to their crops.  Since 

many of the farmers closest to the river practice flood-based agriculture, a small flood is 

beneficial, and even necessary, but if it lasts too long the crops with be ruined.  Moreover, when 

water levels are particularly low, salt water from the Atlantic is able to creep up the river, 

poisoning crops and furthering salinization of the soils.   

 The population growth rate in the Senegal River basin is 3%, which is about 0.5% higher 

than the population growth rates of the four nations as a whole (“Caractéristiques physiques du 

fleuve Sénégal”).  Migration to this area is also very common because of how fertile the land is 

compared with the surrounding areas.  Depending on the individual physical characteristics (soil 

quality, terrain) and economic potential of each sub-basin, the major production activities along 

the Senegal River are: agriculture, fishing, mining, and livestock (“Caractéristiques physiques du 

fleuve Sénégal”).   
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There are three main types of agricultural systems practiced along the Senegal River: rain 

dependent, irrigated, and flood-based.  Rain-dependent agriculture is mainly practiced in the 

Upper Basin area and the main crops produced from this type of agriculture are millet, sorghum, 

corn, and watermelon (“Caractéristiques physiques du fleuve Sénégal”).  Irrigated agriculture has 

been becoming more popular with the development of the Senegal River basin, and the addition 

of dams and other technology has expanded opportunities and access to irrigation for farmers.  

The Organisation pour la mise en valeur du fleuve Sénégal (OMVS) has high hopes to expand 

the amount of irrigated land to three times the size it is now, with a projected 375,000 ha of 

irrigated land (“OMVS”)!  The last method used, flood-dependent crop growing, is the 

traditional method that existed along the Senegal River and is still extremely important today.  

This method is used in the Valley and Delta areas, where the river floods over at the end of the 

rainy season and crops start to grow as the water recedes.  This is different from the irregular 

flooding discussed earlier.  The problem with this method of agriculture is that although the river 

does flood the area slightly every year, occasionally the river will overflow with much more 

force and much higher levels of water, destroying the crops it would normally help grow.  Still, 

this method of agriculture is important because it is maintained by the women and offers a large 

variety of crops: corn, eggplant, pumpkin, tomatoes, hibiscus, sorghum, rice, beans, watermelon, 

and other local vegetables (“Caractéristiques physiques du fleuve Sénégal”).  Livestock is also a 

substantial activity along the Senegal River, and it is estimated that 2.7 million cattle and 4.8 

million sheep and goats are maintained on the land (“Caractéristiques physiques du fleuve 

Sénégal”).  Fishing is also a huge economic draw, and between 26,000 to 47,000 tons of fish are 

caught each year and surrounding areas have been exploring the idea of creating fish farms in 

order to increase their fish exports (“Caractéristiques physiques du fleuve Sénégal”).   

http://en.wikipedia.org/wiki/Organisation_pour_la_mise_en_valeur_du_fleuve_S%C3%A9n%C3%A9gal
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Throughout the world, over one billion people depend on food produced using a 

combination of seasonal flood plain and irrigation agriculture techniques, providing 60% of the 

grain produced in the developing world and making it a crucial component of global food 

security (Hanekamp).  Small scale, family-owned units dominate this type of agricultural system, 

with an emphasis on lowland, paddy rice cultivation and seasonal horticulture farming.  This is 

supplemented by intensive livestock production as well as aquaculture practices like fish 

farming.  All this can be seen in the Senegal River basin area.  Many countries, such as Egypt, 

that have continued to stress the land through these measures have encountered the following 

problems: salinization, waterlogging, and ground water pollution from animal waste and 

agricultural chemicals.  By looking at similar regions and examining the problems that those 

areas are currently experiencing, measures can be set in place to prevent similar happenings in 

the Senegal River basin.  Furthermore, a majority of the surrounding land is considered arid or 

semi-arid, which are known to be harsh environments for reliable food production.  Many arid 

and semi-arid regions, especially in the Sahel, are experiencing desertification, a process in 

which land near arid regions is continuously transformed into arid lands and the desert expands 

further and further outward due to grazing practices and loss of vegetation cover.  These lands 

also have poor soil quality, little rainfall, wind erosion, and loss of land available for livestock 

and agriculture.   

As can be seen, the Senegal River plays a significant part in the livelihoods of the 

surrounding communities and is an integral part of agricultural, livestock, and fishery 

development, making the Senegal River basin a key influence on the food security of the 

surrounding nations.  Irrigated agriculture is the most efficient use of water in terms of 

agricultural practices and an increase in irrigated land over rain-fed methods would be beneficial 
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to the area.  Data shows that water managed through irrigation systems is approximately 2.5 

times more productive than rain-fed agriculture and though only 17% of the world’s crop land is 

irrigated, it produces over 33% of the world’s food supplies (Hanekamp).  Therefore, an increase 

in irrigated land, or even a conversion of lands that currently practice other forms of agriculture, 

would lead to an increase in crop yields and food production.  

Agriculture in Guinea 

Of the four nations sharing the Senegal River basin, the country with the most potential 

for agricultural growth is Guinea.  Guinea has the most ideal soil, water, and climatic conditions 

for large-scale irrigation farming and agricultural industry, yet currently only 2.6% of the 

country’s arable land is cultivated (“Agriculture-Guinea”).  However, many investors are 

hesitant to help advance agricultural development in this country due to high corruption rates and 

lack of existing infrastructure.  In order to develop and attract aid, guinea will need to make their 

operations more transparent, so investors can see exactly where all their money is going and 

what improvement are actually being made.  Their current industries include processing plants 

for beer, soft drinks, tobacco, and juices, as well as exporting cash-crops like bananas, 

pineapples, citrus fruits, coconuts, sugarcane, coffee, peanuts, and palm oil (“Agriculture-

Guinea”).  The agriculture sector employs 84% of the economically active population and 

accounts for 24% of the total GDP (“Agriculture-Guinea”).  The main subsistence crops are 

manioc, rice, sweet potatoes, yams, corn, and plantains, which form the staple grains of the 

Guinean diet.   

During the 1970s and 1980s, the government made attempts at price fixation, which 

greatly affected Guinea’s agricultural sector.  Guinea received their independence from France 

on October 2, 1958, becoming the first former-French African colony after being the only 

http://en.wikipedia.org/wiki/Bananas
http://en.wikipedia.org/wiki/Pineapples
http://en.wikipedia.org/wiki/Coffee
http://en.wikipedia.org/wiki/Peanut
http://en.wikipedia.org/wiki/Palm_oil
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country to opt for independence instead of colonial status (and thus French citizenship) during 

the referendum of September 1958 (“Guinea (02/09)”).  However, one of the conditions of their 

newly found freedom was the immediate termination of all involvement and aid from their 

former colonial power.  Due to this stipulation, France largely reduced their influence in 

plantations and removed French tariffs from agricultural products.  This started to cause a 

decline in food production and agricultural exports because France was not importing the same 

quantities due to cheaper sources in the colonies they still controlled.  This carried on through the 

1970s and 80s, when a wide-spread drought hit the land and in 1984 Guinea was forced to import 

186,000 tons of cereal to prevent starvation amongst its population (“Guinea (02/09)”).  In an 

effort to turn around their misfortune, the government implemented free market policies aimed at 

encouraging the decentralization of state owned plantations and government owned agricultural 

produce towards localized private smallholders in 1985 (“Agriculture-Guinea”). By the late 

1990s, there were approximately 500,000 localized private smallholders operating in Guinea 

which reportedly yielded twice as much as the agricultural output than state owned agriculture 

did in 1970s, even without financial subsidies and assistance (“Agriculture-Guinea”). 

The following graph is a compilation of data from 1999, indicating the amount (in tons) 

of each major crop produced in the country (data compiled by author from that found in 

“Agriculture-Guinea”).  It should be noted that the amount of coffee produced has grown since 

reforms were put in place in the 1980s to impede illegal coffee smuggling out of the country, 

allowing the industry to grow from an annual average of 14,000 tons to 21,000 tons 

(“Agriculture-Guinea”). 
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Agriculture in Mali 

Mali is listed among the bottom ten poorest nations in the world and therefore relies 

heavily on aid from a variety of sources, including the African Development Bank, World Bank, 

Arab Funds, and European Union, as well as individual countries like the United States, 

Germany, the Netherlands, and Canada (“Mali (04/09)”).  Mali’s economic structure centers 

around agriculture and fishing, with agricultural activities employing 80% of Mali's labor force 

(although seasonal variations lead to regular temporary unemployment of agricultural workers) 

and contributing to 45% of the GDP as of 2001 (“Agriculture-Mali”).  Mali is less than ideal for 

agricultural development: the majority of the country receives negligible rainfall and droughts 

occur on a regular basis, except for during the rainy season (June-December), when the Niger 

River overflows, flooding the land (“Agriculture-Mali”).  If that weren’t enough, Mali also 

encounters several environmental challenges, including desertification, deforestation, soil 

http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Fishing
http://en.wikipedia.org/wiki/Temporary_employment
http://en.wikipedia.org/wiki/Drought
http://en.wikipedia.org/wiki/Desertification
http://en.wikipedia.org/wiki/Deforestation
http://en.wikipedia.org/wiki/Soil_erosion
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erosion, and inadequate supplies of potable water.  Due to these reasons, further agricultural 

development in Mali seems highly unlikely and extremely costly.  In reality, only the southern 

part of Mali is suited for farming and less than 2% of this area is cultivated (“Agriculture-Mali”).   

Subsistence crops are millet, rice, corn, and sorghum which account for 90% of 

subsistence farming.  Other crops include cotton, fruits, vegetables, henna, shea trees (shea oil), 

sugarcane, cassava, sweet potatoes, tobacco, and peanuts (“Agriculture-Mali”).  The staples of 

Malian cuisine, which is heavily based on cereal grains, are rice and millet. In general, these 

grains are prepared with various sauces made from leaves like spinach or baobab leaves (a large 

tree native to the area), with a tomato or peanut based sauce, and may be accompanied by pieces 

of grilled meat (typically chicken, mutton, beef, or goat) (“Agriculture-Mali”). As is the case 

with most countries, Malian cuisine varies regionally.   

Cotton is the major export and is exported west throughout Senegal and the Ivory Coast.   

In 2001 cotton exports brought in a trade surplus of $46.7 million dollars, but cotton prices 

dropped drastically in 2003 (“Agriculture-Mali”).  The following graph shows data for major 

crop production in Mali in the year 1999 and is helpful to compare with the graphs of the other 

three countries for the same year (data compiled by author from that found in “Agriculture-

Mali”). 

http://en.wikipedia.org/wiki/Soil_erosion
http://en.wikipedia.org/wiki/Water_supply
http://en.wikipedia.org/wiki/Potable_water
http://en.wikipedia.org/wiki/Spinach
http://en.wikipedia.org/wiki/Baobab
http://en.wikipedia.org/wiki/Peanut
http://en.wikipedia.org/wiki/Chicken
http://en.wikipedia.org/wiki/Mutton
http://en.wikipedia.org/wiki/Beef
http://en.wikipedia.org/wiki/Goat
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Agriculture in Mauritania 

 As is the same with many African countries, agriculture and animal husbandry are still 

the main livelihood strategies for the majority of the population in Mauritania.  Unfortunately, 

only 0.2% of Mauritania’s total land area is arable and agriculture is confined to the strip of land 

along the Senegal River (“Agriculture-Mauritania”).  Further agricultural development seems 

unlikely due to a complicated land-tenure system, lack of infrastructure and support from the 

government, insufficient transportation, drought, and poor soil conditions.  However, the 

Mauritania Government has been attempting to increase their production rates in the Senegal 

River Valley and has been working closely with Mali and the OMVS.  In 1975 the government 

created an irrigation plan for the Gorgol River valley in order to increase the amount of arable 

land by 9,000 acres through the construction of a dam (“Agriculture-Mauritania”).  This land was 

specifically designated for food production.  Below is a bar graph of crop production rates in 

1999 (data compiled by author from that found in “Agriculture-Mauritania”).  You will notice a 
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decrease in the variety of crops grown in comparison with the other country profiles, indicating a 

lack of available land and a need to focus on subsistence farming and cereal crop production.   
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As can be seen in the map from 

USAID’s publication to the right, 

Mauritania does not suffer from food 

insecurity as much as one would imagine 

when looking at their poor crop yields and 

lack of variety in diet.  Interestingly enough, 

cultural ideals may be the cause of this.  The 

Mauritania beauty ideal dictates that women 

should be plump and the more a woman 

weighs, the more attractive she is considered 

to be.  This has contributed to the 
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consumption of foods high in fat, such as camel’s milk, to ensure that women gain enough 

weight.  This has even led to such extreme measures as can be seen among the white Moor Arab 

population, who force feed their daughters to weights that are considered life-threatening by the 

government (“Mauritania Food Security Update”).  Force-feeding has been such a large problem 

that the government implemented policies making it illegal (“Mauritania Food Security 

Update”).  Other reasons that many of the areas in Mauritania are currently recorded as having 

good to moderate food security (shown in green and yellow on the map) are food imports and 

alternative sources to agriculturally grown food sources, like meat.  For example, rising prices 

for livestock have been improving household access to food in pastoral areas.  In these areas, 

Village-Level Food Security Reserves, also known as SAVS, manage to maintain subsidized, 

fixed-priced cereal sales as well as high livestock prices (“Mauritania Food Security Update”).  

This allows pastoralists and agriculturalists to trade on an equal playing field, in turn causing 

them to no longer feel the need to resort to market prices and bargaining.  Areas were SAVS 

have not been able to maintain these price equalities have been proven to have lower food 

security and are forced to sell their goods at much lower prices in order to obtain enough food to 

sustain their households.  Markets in Mauritania are well-supplied with imported products but 

many grain supplies are being moved to the larger cities like Nouakchott and continue to be a 

scarce commodity in rural markets closer to the interior of the country (represented by the orange 

area on the map) (“Mauritania Food Security Update”).  This has caused grain prices to continue 

to rise in rural markets and is only perpetuated by slow domestic trade.  Mali traders bringing in 

grain often ship to city marketplaces and urban areas because of the increased purchasing power 

they obtain in these places (“Mauritania Food Security Update”).  Over time, this is creating a 
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larger disparity between rural and urban areas and increasing gaps between the poor and 

wealthier economic classes.  Although some organizations, such as the Special Intervention 

Program (SIP) and World Food Program (WFP), have attempted to correct uneven food 

distribution, many of their programs have been suspended due to lack of available funding 

(“Mauritania Food Security Update”).  Furthermore, areas that suffer from food insecurity 

(indicated by the orange and red areas on the map) are most often those that rely on rain-fed 

agriculture and have been greatly affected by drought, resulting in poor crop production.   

Agriculture in Senegal 

 Senegal has long been recognized as one of Africa’s most successful states, attracting 

millions of dollars in funding from outside nations and agencies.  The influences of their former 

colonial master, France, are widespread and can be seen in the marketplace, where prime French 

beef is cheaper than local sources of meat (Killick).  This western feel is why Senegal is one of 

the main tourist spots in Africa and Dakar is one of the most developed cities on the continent, 

making tourism one of their main industries.  Other industries include: food processing, artificial 

fertilizers, chemicals, mining, cement, textiles, and refining imported petroleum (“Agriculture-

Senegal”).  This list of industries is much more extensive than the industries found in the 

surrounding countries, which mainly rely on agriculture and fishing without the added income of 

having multiple industries.  Senegal has also had more success in exporting their goods to other 

countries, perhaps because of their ability to maintain good relations with France.  Foreign 

markets that Senegal frequently interacts with include India, the United States, the United 

Kingdom, and Italy, and exports vary from fish, peanuts, and cotton to chemicals, fabrics, and 

calcium phosphate (“Agriculture-Senegal”).  Senegal produces a wide variety of crops, but often 

ends up exporting most of them and then having to import others in order to feed the entirety of 
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their population.  Many of the farmers in Senegal are subsistence farmers who produce millet, 

sorghum, rice, and corn.  Even though Senegal produces their own rice, each year they are forced 

to import more, making up 75% of their cereal grain imports (“Agriculture-Senegal”).  Important 

cash crops include peanuts, cotton, sugarcane, green beans, tomatoes, cherry tomatoes, melons, 

mangoes, and gum arabic (“Agriculture-Senegal”).  These crops bring in a significant amount of 

money.  For example, in 2006 gum arabic exports brought in a revenue of $280 million 

(“Agriculture-Senegal”).  Senegal chooses to focus on the production of their cash crops because 

of their access to European markets, and can then use the cash earned from such exports to pay 

for their imported food products.  However, Senegal’s main export-earner still remains in the 

fishing sector and is their main economic resource (“Agriculture-Senegal”).   

Consumer habits continue to evolve in Senegal, and recent trends have seen a higher 

demand for wheat flour (for making bread), rice (preferably the 100 % broken rice variety grown 

in India, Thailand, and Brazil), beef (often imported from France at prices lower than it is 

possible to sell local meat sources at), sheep (important for ceremonial use) and milk powder 

(used to make dairy products) (“Agriculture-Senegal”).   

 For comparison’s sake with the other three countries sharing the Senegal River, below is 

a graph of Senegal’s major crop production in 1999 (data compiled by author from that found in 

“Agriculture-Senegal”).   
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 Senegal has been the main focus of most of the development along the Senegal River 

Basin.  As mentioned before, development agencies favor working in Senegal because of their 

previous success with development, Western influence, pre-existing infrastructure, and relatively 

stable political environment.  Nevertheless, Senegal faces many environmental problems, such as 

poor soil quality, drought, and pests (locusts, fruit flies, and birds).  Currently, only 5% of the 

land there is irrigated and the rest of the crops are forced to rely on rain fall, which tends to be 

too little for significant crop yields (“Agriculture-Senegal”).  However, Senegal may be able to 

increase their crop yield potential if water sources for crops were more readily and steadily 

available.  One of the main goals of the development within the Senegal River Basin is to 

increase irrigation in Senegal through the use of dams.  In years with good rainfall, Senegal is 

able to meet its own cereal needs, and with the additional irrigation could potentially have a 

surplus of grains available to export to neighboring countries. With Senegal’s strong ties and pre-

existing trade agreements with Europe and Asia, it would be easy for them to export their excess 
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grain to those countries instead of Mali, Mauritania, or Guinea.  Agreements among the Senegal 

River Basin countries should be made to ensure that those countries have the chance to import 

food sources gained from additional irrigation prior to the surpluses being exported to European 

or Asian countries.   

Organisation pour la mise en valeur du fleuve Sénégal 

 The Organisation pour la mise en valeur du fleuve Sénégal (OMVS) is a collaboration 

between Mali, Mauritania, and Senegal in an effort to harness and develop the Senegal River 

basin and to share its resources among the three member states.  The creation of OMVS was 

encouraged by France, the former colonial power in the region, and necessitated by the 1970s 

drought.  Senegal, Mali, and Mauritania recognized that their individual attempts at development 

were reliant on each other and could drastically affect one another’s economies and livelihoods.  

This was the impetus for collaborating their efforts and they joined together to form OMVS in 

1972 (“OMVS”).  Guinea seems to be a somewhat fluctuating member of OMVS.  They joined 

the organization after it was already established, but are currently no longer a part of the 

organization and it is difficult to find reasons for their removal from the organization.  According 

to the OMVS website, measures are currently being made to reinstate Guinea as a member state.  

Guinea would be a highly valuable member state to OMVS, considering that both of the rivers 

that form the Senegal River originate in Guinea.  If they were so inclined, Guinea has the 

potential to cut-off the other three nations access to the Senegal River by using the water before 

it formed into the Senegal River.  Moreover, Guinea has the largest capacity for agricultural 

expansion, which could prove a viable resource for the other three nations.  For these reasons, 

OMVS should do everything than can to reintroduce Guinea into negotiations and to protect the 

work of their organization and the well-being of the other three countries.   

http://en.wikipedia.org/wiki/Organisation_pour_la_mise_en_valeur_du_fleuve_S%C3%A9n%C3%A9gal
http://en.wikipedia.org/wiki/Organisation_pour_la_mise_en_valeur_du_fleuve_S%C3%A9n%C3%A9gal


 Oliphant 34 
 

In 1978, the heads of state of Mali, Mauritania, and Senegal signed an agreement that 

stated that the works of common interest along the Senegal River would belong to all of the 

member states (“OMVS”).  This was documented in the Convention of 1972 that declared the 

Senegal River and all of its tributaries “international waters” only in the territories of Mali, 

Mauritania, and Senegal, guaranteeing each member state free navigation of the river and equal 

uses of the water (“OMVS”).   The benefits gleaned from building dams along the Senegal River, 

even if the dam was not located specifically in their country, would be shared by each member 

state.   

OMVS has made progress by: setting principles and procedures for the allocation of 

water among different sectors of use; defined ways to review these allocations and consider 

approvals for requests from new users of the water resources; continues to ask for the 

participation of the water users in making resource management decisions in the Senegal River 

basin; and has set up regulations in order to protect the environment.  OMVS also has a set of 

main goals that they are attempting to achieve, including: food self-sufficiency for the people of 

the basin and surrounding regions; improving economic conditions in the valley as well as the 

member states as a whole; maintaining a balance between the various ecosystems in order to 

ensure future success; and reducing vulnerability to environmental factors like drought and 

climate (“OMVS”).  In 2003, OMVS reevaluated their goals in light of a new focus on 

sustainable development and as encouraged by the principles of the Kyoto Protocol and the 

World Summit on Sustainable Development in Johannesburg (“OMVS”).  This led to a focus on 

developing hydropower along the Senegal River basin as a renewable source of energy as well as 

new health regulations, outlined in the Regional Health Plan, in an effort to reduce morbidity and 

mortality from diseases induced by the impact of the dams in the basin, including malaria, 
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schisotsomiasis, diarrhea, and malnutrition (“OMVS”).  The Regional Health Plan also opened 

new areas for sanitation plants and improved drinking water, as well as set up regulations for 

how the water was to be tested to make sure it was meeting proper sanitation standards.   

Perhaps the largest focus of the OMVS development projects has been the 

implementation of dams along the Senegal River.  These dams will help mitigate the seasonal 

variation of water availability, allowing agriculturists to irrigate their crops on a more year-round 

basis.  They also allow for a more consistent power source and increased hydropower capacities.  

The two main dams are the Manantali and the Diama, with construction plans in the works for 

the Gourbassi dam.  The Manantali Dam is located in Mali along the Bafing river and was started 

in 1982, but took 13 years to be complete and ready for use (“OMVS”).  It was built mainly for 

the purpose of hydropower, with an annual production of 800 GWh, as well as irrigation, 

currently providing irrigation for 255000 ha of land (“OMVS”).  The Manantali also allows for 

transportation and navigability of the Senegal River from St. Louis to Ambidedi throughout the 

year (“OMVS”).  The Diama is located in Senegal near St. Louis and was built as a protective 

measure against droughts: it is open during times of flooding to ensure normal flow of the river 

but is closed during times of low-water levels to prevent high salt levels and to create an artificial 

fresh water lake (“OMVS”).  This helps with both lack of water and salinization of the soils, 

while still allowing normal flow of the river during other times of the year, so as not to destroy 

flood-based agriculture.   

As is the same with all dams, the construction of the Manantali has created significant 

upheaval and many focus on the downfalls of this dam.  It is hard to say whether or not the 

benefits outweigh the costs of dam construction.  Benefits include: a renewable energy source, 

drought protection, increased irrigation potential, and increased food production, to name a few.  
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However there are also significant costs: forced relocation of villages, loss of fertile crop land, 

loss of biodiversity, deforestation, and loss of fishing capabilities.  The Manantali dam is 1460 

meters long and 65 meters high and created a reservoir with a storage capacity of 11.3 billion m³ 

and a surface area of 477 km² (Adams).  The building of this dam provided, and continues to 

provide, electricity for the capital cities of Senegal (Dakar), Mali (Bamako), and Mauritania 

(Nouakschott).  Yet the people who made the largest sacrifices were the rural people located near 

the river.  These people feel that they have not been adequately compensated for all of the 

problems the Manantali has created for them (Adams).  However, reception of the Diama dam 

was much more favorable and left a smaller impact on the environment and the previously 

existing means of agriculture.  This was mostly due to leaving the dam open during times of 

flooding because it allows for flood-based agriculture to continue to be practiced.  In the end, 

there will always be risks with development projects and we can only hope to improve each 

subsequent time.  At this time OMVS feels that the benefits gained from building dams along the 

Senegal River outweigh the costs.   

The creation of a collaborated effort was necessary for the nations sharing the Senegal 

River, and OMVS seems to embody this very idea.  The need for such a partnership can be seen 

by looking at the problems arising in areas that do not have such an organization.  A prime 

example of this can be seen in the Nile, and the constant conflicts over water rights between 

Egypt, Sudan, and Djibouti.  This is also why it is imperative for Guinea to be reintegrated into 

OMVS: if they are not included in the development of the area, a similar situation could occur in 

which Guinea exercises their right to the water within their borders and uses what others see as 

more than their fair share, just as is now occurring with Djibouti.   
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Genetic Manipulation 

There has been a lot of controversy over the subject of genetic manipulation and artificial 

selection of crop varieties. Most scientists vote in favor of genetic manipulation for its obvious 

improvements in yield capacities, size of the edible parts, and other desirable traits, while many 

environmentalists and anthropologists give warnings about the dangers of genetic loss, which in 

turn leads to loss of indigenous species and leaves crops susceptible to diseases.  To a certain 

degree a less-scientific version of genetic selection has existed for centuries: farmers tend to 

choose seed varieties that produce the kinds of products that sell the best, as well as have the 

highest yield outcomes, disease resistance, and the most hardy.   One of the major problems with 

genetic manipulation is that if everyone uses the same seed variety, once the pests evolve and 

adapt to it, entire crops and food supplies can be devastated at once, leaving no surviving food 

sources.  With the help of seed or genebanks, (organizations that collect different varieties of 

seeds, particularly wild and indigenous ones, and hold them in large warehouses) if this were to 

happen, wild varieties could be reintroduced and planted, hopefully stemming the impending 

panic and, if nothing else, making the problem only affect that year’s supply.  Organizations like 

the International Board for Plant Genetic Resources (IBPGR) and the United Nations 

Environmental Programme (UNEP) collaborate together to form genebanks around the world.  

Similarly, national programs run through the Institut de Recherches Agronomiques Tropicales 

(IRAT) and participating in germplasm research have been set up in Senegal and Guinea, two 

countries sharing the resources of the Senegal River basin (Perrino, 17-26). 

 African rice is thought to have been first domesticated in the Niger delta in 1500 BC and 

then spread through the upper Niger and Senegal valleys (Perrino, 213-228).  These rice varieties 

are different from their Asia counterparts cultivated in East Africa, which were only introduced 
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to the area about 2000 years ago (Attere, 187-195).  Rice cultivation has been occurring in the 

Senegal River basin for the past 3500 years, nearly twice as long as it has been in other regions 

in Africa.  Asian cultigens were later introduced into West Africa through the Muslim trade 

routes sometime around 1500 AD (Perrino, 213-228).  This Asian rice, variety O. sativa, adapted 

extremely well to the African ecologies and soon after its introduction into West Africa began to 

replace the African variety of O. glaberrima (Attere, 187-195).  O. sativa is now the preferred 

rice variety in many African countries, including Guinea, although the African varieties are still 

more popular amongst the other OMVS states (Senegal, Mali, and Mauritania) (Attere, 187-195, 

187-195).  Today it can be assumed that most rice varieties used in West Africa are a hybrid 

version of both O. sativa and O. glaberrima.  Tests on O. glaberrima have revealed that it has 

better resistance to disease and to the diverse and adverse environmental issues that often arise in 

West Africa, however this variety tends to have low crop yields (Attere, 187-195).  The O. 

glaberrima variety has been shown to escape drought through early maturity, an important aspect 

of drought resistance, and has tested as a possible source of tolerance to saline conditions 

(Perrino, 213-228).  Saline resistance is an important trait for varieties used in areas of heavy 

irrigation, as irrigation is known to contribute to higher salt concentrations in soil.  Overall, 

African cultigens are still better suited to African conditions but lack the high-yield capabilities 

of Asian cultigens.  This is why scientists are attempting to combine traits from both African and 

Asian varieties.  New varieties of rice are being introduced to help increase production, with a 

variety called NERICA at the forefront.  NERICA has been tested and shown success in Guinea.  

“Rice varieties such as NERICA (New Rice for Africa), developed by WARDA, mature quickly, 

are drought tolerant and some are tolerant to salinity, iron toxicity and adverse temperatures. 

NERICA is a cross between low-yield African rice and higher-yielding Asian rice” (AFRICA: 
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Investment key to doubling rice production).  A drought-resistant variety is ideal, especially since 

the Senegal River and its tributaries often run dry for part of the year (Irrigation Potential in 

Africa: a Basin Approach).   

Perhaps the most influential organization involved in genetic manipulation and selection 

within the Senegal River basin has been the West African Rice Development Agency 

(WARDA), which started its first project in 1973 (Perrino, 35-40).  WARDA has a plethora of 

objectives, some of the most important being: the collection and conservation of West African 

indigenous cultivars, landraces, and wild species; to maintain a medium term gene bank in which 

to store samples of these seeds; to collect in areas within West Africa that have been previously 

neglected by all other organizations; and to work in conjunction with other organizations doing 

similar work, specifically IRAT, IBPGR,  IRRI (International Rice Research Institute), and 

ORSTROM (Office de la Recherche Scientifique et Technique d’Outre-Mer) (Perrino, 35-40).  

WARDA has four main stations aimed at collecting three major types of seed varieties: the 

station in Rokupr, Sierra Leone focuses on the collection of rice cultivars from mangrove swamp 

areas; in Saint-Louis, Senegal is the irrigated rice station focusing on the collection of lowland 

rice variations; in Mopti, Mali is the deepwater/floating rice station, which collects deepwater 

and floating rice landraces; and the station in Bouake, Cote d’Ivoire focuses on upland rice 

cultivars (Perrino, 35-40).  Varieties from Guinea were used in mangrove swamp experiments, 

and in 1982, 31 Guinean varieties were evaluated under acid sulfate tidal-prone conditions by 

WARDA (Perrino, 35-40).  The Guinean seeds were the only varieties from an ecological system 

that was different from that found in mangrove swamp areas.  From 1978-79, the WARDA 

tested over 164 rice varieties, and the following year a further 82 varieties, from Fanaye, Senegal 

under irrigation conditions as well as cold temperatures and the effects of dry, dusty winds 
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(Perrino, 35-40).  The collection in Mali was actually undertaken by a specialist from the Indian 

Council of Agricultural Research in New Delhi, who made extensive records on soil, plant, and 

seed characteristics (Perrino, 35-40).   

As can be seen, extensive research has gone into finding genetic varieties that will work 

best under certain climates and conditions.  This information can be helpful when farmers are 

choosing which types of varieties to plant.  The creation of genebanks also helps to ensure that 

landraces and genetic diversity will not be lost and will be helpful in the future when looking for 

new seed variations due to changes in the environment from things like global warming, drought, 

and desertification.   

Intercropping to Avoid Loss of Traditional Crops 

The Senegal River Basin has been a recent focus for food security projects in the global 

community and it is thought that this area will be able to help to stabilize the food supply for the 

four surrounding countries: Senegal, Guinea, Mali, and Mauritania.  Often times when it comes 

to development projects the whims of the western world are imposed on the community in need 

without their wants being given much consideration.  Instead, the people working on 

development projects design solutions and methods, sometimes without ever even having visited 

the area, and expect them to be implemented by the community without any hesitations.  In fact, 

the community should be overjoyed that an organization would even think to help them.  The 

only problem with solutions like these is that developers often do not know about local plants, 

traditions, and customs that may be affected by the proposed solution or that could even be used 

in the solution as a better alternative.  Instead, they force their ideas of what would be the most 

beneficial crops on these communities.  What’s worse is that more often than not, these crops are 
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then exported out of the area, causing that country to have to import the very crop they have 

worked so hard to raise.   

 Currently, one of the major crops produced in this area is rice, a crop that should do well 

in the tropical areas of Africa and is thought to be the solution for food insecurity, and even 

poverty, in this region.  Development projects are aiming to double rice production (AFRICA: 

Investment key to doubling rice production)!  Even though rice is the staple food grain in 

Senegal, they currently import more than three-fourths of its rice for domestic consumption.  

Furthermore, many rice farmers have difficulty selling their crops, because the markets are 

inundated with cheaper imported rice from Asia and the Senegalese prefer the 100 percent 

broken rice from Asia to the long-grain rice grown locally (Reynolds). 

But rice was not always the focus of production; the types of crops grown in this region 

have changed over time.  During the 1970s, the most popularly cultivated crops were maize, 

sorghum, and groundnuts during the wet season and small family vegetable gardens during the 

dry season.  However, In 1976 the SAED (the Société d'Amánagement et d'Exploitation des 

terres du Delta du Fleuve Sénégal which translated means the Society for the Management and 

Exploitation of the land in the Senegal River Basin) mandated that all of the peasant workers 

switch to irrigated rice crops, with training and technical assistance offered by the government 

(Adams).  Although developmentally the results seemed beneficial, the people were not happy: 

they had been forced to grow rice instead of their normal crops, often with poor results due to the 

sandy soil, and as a result ran up heavy debts for fuel and fertilizer.  If they tried to rebel and 

continue to grow the crops they had previously, the government would take away the assistance 

they had given them beforehand.   For example, a group that grew irrigated sorghum instead had 

its motor–pump taken away (Adams).  By 1978 there was a significant increase in the amounts 
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of irrigated land as well as increased rice and wheat production and decreased sorghum and 

maize production (Adams).  An increased availability of food seems like a great step forward for 

developing nations, such as those involved in the Senegal River projects, but is this really what is 

best for the people?  Old crops are being lost and giving way to westernized ideas of what should 

be grown.  Hardy staple crops like sorghum and millet, popular in many developing nations, are 

being replaced by rice and wheat, crops that seem to be less suited for the areas they are taking 

over.  On top of this, the rotation of crops that used to take place when seasons changed from wet 

to dry is no longer happening due to the increased use of irrigation.  The rotation of crops and 

intercropping are important because not only do they boost yields, but they keep the soil 

nutrients from being depleted and can help mitigate desalinization effects and the spread of 

disease, as well as contributing to a more diverse diet.   

The benefits of intercropping have been recognized by a few small NGOs, GADEC and 

ASNAPP (Agribusiness for Sustainable Natural African Plant Products), a USAID-funded 

project.  Both of these organizations are working with local tribes in the Senegal River Basin to 

promote the use of intercropping and organic farming.  GADEC has started a project with the 

Maninka and neighboring Bambara people in eastern Senegal, Guinea, and western Mali that 

focuses on the harvesting of bènè (also known as sesame) using organic pesticides made from 

the leaves of the neem tree (Aradizichta incida) (McClintock).  GADEC then helps negotiate the 

sale of the sesame to a Senegalese export cooperative, ensuring a fair trade value for their work 

and helping to improve their livelihoods with a stable income.  Local uses of sesame include 

adding pounded sesame seeds to the staple peanut sauce widely used in Maninka and Bambara 

cooking, forming a sauce called tigadègèna, or rolling the seeds into small sweet balls for sale on 

roadsides as a snack food (McClintock).  Like many plant species in West African agriculture, 
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sesame fills a specific dietary role while increasing the biodiversity of agroecosystems.  

ASNAPP is working on a similar project in the small village of Keur Banda, this time with 

bisaab plants (Hibiscus sabdariffa, known as roselle in English) (ASNAPP Strengthens ties with 

Senegal).  Bisaab is often used as a border crop to delineate the boundaries between fields, and 

its sticky calyces may attract beneficial insects that control pests. The calyces, rich in vitamins 

and antibiotic properties, are commonly used in sauces and beverages throughout the region, and 

post-harvest value-added processing has traditionally been an important source of revenue for 

farmers, especially for women (ASNAPP Strengthens ties with Senegal).  ASNAPP has aided a 

number of women's groups, which have produced and marketed over 50 tons of bisaab plants 

worth US$ 100,000 to this day (Hibiscus Adds Colour to Women's Groups).  Traditionally, fresh 

hibiscus is used to make wine, jelly, syrup, chutneys, gelatin desserts, beverages, puddings and 

cakes and when dried it is used in teas, jellies, ice cream, sherbet and even to flavor butter 

(Hibiscus Adds Colour to Women's Groups).  Recently, bisaab has attracted the attention of food 

processors in Europe and the United States of America, eager to find a natural red coloring agent 

for herbal teas. This can even be seen in Starbuck’s popular ‘Passion Tea,’ ‘African Red Bush 

Tea,’ and ‘Simply Red Tea,’ all of which contain hibiscus (Herbal Infusions: TAZO Teas).  

Similarly as GADEC does with the sesame farmers in the Mainka and Bambara regions, 

ASNAPP is helping to pair Senegalese farmers with export buyers.  According to local farmers 

involved in these projects, “the shift from commodity cash crops such as cotton and peanuts to 

traditional species they can grow with low inputs and sell into a high-value marketing niche is a 

welcome change” (McClintock).   

It seems that a much more sustainable approach to increasing food production is by using 

traditional species paired with crop intercropping instead of focusing on continuing to increase 
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rice production.  Rice is a water intensive crop and the Senegal River Basin may not be able to 

sustain doubling rice production.  If double rice cropping is to be considered on the whole 

potential area in the Senegal River valley and delta in Mauritania and Senegal, the total quantity 

of water in the basin might not be sufficient to meet the demand for irrigation and an upper limit 

of 420000 ha for the basin should be heeded (Irrigation Potential in Africa: a Basin Approach).  

Furthermore, the well-being and quality of life seems to be substantially increased in the local 

populations’ ability and allowance to plant the crops of their choice.  As we have discussed in 

class and read in the Martin book, the integration of local desires and plant knowledge is not only 

useful, but paramount to the success of a project.  If this does not happen, traditional plants may 

die out.  In this case, sesame and hibiscus are both used nutritionally in local cooking and 

hibiscus is used medicinally for its antibiotic-like properties and plethora of vitamins.  

Furthermore, these crops can be exported for more money than what they receive for their rice 

crops, while still only being a small crop that is planted in between their larger staple crops.  

Either way, I feel that it is imperative that developers consult with local populations before 

instituting wide-spread development plans that are supposedly for their benefit.  If local 

populations decide that they would rather harvest rice, then they are more than welcome to do so, 

but the choice should be left up to them.  Furthermore, the benefits of traditional crops should 

also be explained so that they are able to make an informed decision about their agricultural 

practices.  The use of traditional crops can increase their income, protect their staple crops from 

diseases, mitigate soil degradation and nutrient loss, and increase their yields.   

Conclusion 

 As can be seen, food security is a global issue that is becoming increasingly important 

today, and the first goal of the United Nations’ Millennium Development Goals is to eradicate 
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extreme poverty and hunger.  I gained first-hand experience with the issue of food security while 

studying abroad in Ghana during the summer of 2007.  Upon receiving a mere thirty pounds 

from British Airways as compensation for losing my luggage, I quickly noticed that products 

were not as cheap as I was expecting them to be, especially food prices.  For example, a bottle of 

water there cost about the same as it would here: 1-1.5 cedi (about a dollar to a dollar fifty).  A 

small jar of groundnut paste (peanut butter) cost about six dollars and a mini can of Pringles cost 

the equivalent of about seven dollars!  Some of the main causes of these drastic price increases 

can be attributed to the price of importing food sources from elsewhere and the fact that 

agriculture is not as highly subsidized in Africa as it is in places like the United States.  Africa’s 

population is quickly outgrowing food resources, as the population continues to grow at a rapid 

exponential rate and African food production has started to flat line, and even decline, in some 

areas.  One way to mitigate the problems of high export/import costs and limited access to global 

trade markets could be to increase trade among fellow African countries, as well as to cultivate 

the arable land currently not in use and increase production yields on land that is currently under 

cultivation.  By doing so, Africa can become part of the solution to their own problems of food 

insecurity.  As Mamadou Baro said, Africa will not be able to fully develop until they begin to 

solve their problems internally and Africans themselves must stand up to the challenge (Baro) 

 Although Africa produces less than 3% of the world total rice, the potential for the 

expansion of rice cultivation is great, particularly in the inland valleys and basins, and the areas 

of cultivation on the continent are growing (Hanekamp).  Successful expansion of rice 

cultivation with in the Senegal River basin as well as Africa as a whole depends not only on 

cultural practices and management, but also on the suitability of rice varieties.  These varieties 

must be drawn through artificial selection from existing germplasms or developed through 
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genetic manipulation by combing desired characteristics from various germplasms sources.  

Genetic resources, such as genebanks, centers play a vital role in collecting and preserving these 

important resources and making them available for use by researchers.  Additionally, 

incorporating the practice of intercropping into development plans for the Senegal River basin 

will help to alleviate several problems: it will decrease the loss of traditional crops, allow farmers 

to plant both cash and subsistence crops, encourage the involvement of local people in the 

decision making process, allow for variety in the diet which in turn provides essential nutrients, 

increase soil fertility, and decrease problems with loss of soil nutrients and salinization.  

Furthermore, in order to ensure success in this region, it is essential for Guinea to be reintegrated 

into the OMVS and into negotiations and development of the basin.  Not only do the headwaters 

for the Senegal River reside in Guinea, giving them the possibility of limiting water that would 

normally travel down to the other three countries, but Guinea also has the most fertile land and 

the largest capacity for increased agricultural production.  After incorporating Guinea into the 

organization, relations between Guinea, Senegal, Mali, and Mauritania will be improved and 

talks can begin to determine the logistics of a shared agricultural plan in which each country will 

be able to help their neighbors.  These talks can lead to the development of trade routes between 

the countries, most likely to be the Senegal River itself, as well as trade agreements that will 

allow for easier and less expensive exporting of agricultural commodities amongst each other, 

which will help to avoid the temptation of exporting the food to more developed countries.  If 

these measures are successful, the Senegal River basin may set a precedent and become a model 

for regions with similar characteristics and issues, such as the Nile River and its surrounding 

countries.  As mentioned throughout this paper, if Africa was to trade amongst itself, the more 

resource rich and developed nations could help out those less fortunate and the benefits of a 
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diverse range of ecological zones and industrial specializations within different regions could be 

shared. 

 



Appendix 

The following are population graphs that indicate current and projected age and gender 

distribution for Guinea Mauritania, and Senegal and were obtained from the U.S. Census 

Bureau’s International Data Base (“Population Pyramids”). 
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