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Preface 
With so many other issues grabbing the headlines, it is not easy to focus public interest on 
the state of agricultural productivity in Africa, which is stagnating per capita and per unit of 
land. There is a growing body of evidence to suggest that this economic situation has been 
provoked by a gradual decline in the fertility of soils on the continent, which for many years 
was counteracted by the availability of relatively large reserves of uncultivated land. 
Although in climatically normal years it was possible to feed the rapidly growing population 
by putting more land under cultivation, this has had a negative impact on natural ecosystems 
and is also no longer an option in many areas. 

Fallow land is now becoming increasingly rare, forcing farmers to continue to cultivate fields 
whose soils are often drained of nutrients and organic matter. Unless some kind of action is 
taken to prevent further decline, biodiversity will deteriorate and the land may eventually 
become unfit for farming, subject to desertification processes. In such situations, farmers are 
generally forced to change their traditional practices and intensify their farming methods. In 
Asia and Latin America, it is often possible to use 'green revolution' technologies to increase 
yields of certain irrigated crops such as rice, maize and wheat, but these methods have had 
very limited success in sub-Saharan Africa where farmers have to depend on unreliable rains 
to water their crops. 

However, there is increasing evidence that many farmers are experimenting with their own 
methods of maintaining and improving soil fertility. In several areas, NGOs and researchers 
from various institutions have assisted them, tapping into a rich source of indigenous 
knowledge and assimilating it into the main body of more scholarly wisdom. If they are to 
have any significant impact, it is essential that the lessons learned from this type of 
collaboration are disseminated among networks of farmers, researchers and policy-makers, 
and used to develop affordable integrated technologies that make the best use of resources 
available both on and off the farm. Their success will also largely depend on the existence of 
socio-economic conditions that make farming a potentially profitable enterprise and thereby 
encourage investment in the maintenance and improvement of its most basic asset, the soil. 

This book is the fruit of NUTNET, the soil nutrients network made up of NGOs, universities 
and national agricultural research centres in six African countries and their counterparts in 
the UK and the Netherlands. I hope that NUTNET's achievements in facilitating and 
disseminating learning about soil fertility will contribute to the drive to stabilise soils in Africa 
and create the conditions necessary for the sustainable and profitable production of food 
and other agricultural goods. 

Drs. Leo van Maare 
Director of the Environment and Development Department 
Ministry of Foreign Affairs, The Netherlands 
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diverse settings and changing practice 
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Introduction 
The last few decades have been marked by growing concern about the long-term future of 
the natural resources on which our lives depend. Although we can be fairly sure that the sun 
will keep shining for some time to come, greenhouse gas emissions, air pollution, the 
availability and quality of water, deforestation, desertification and the near-extinction of 
species have increasingly hit the headlines. They catch the public eye, mobilise research and 
development funds and, in some cases, lead to major global initiatives. 

A less conspicuous but equally vital issue is the availability of good quality soils, which provide 
the nutrients, water and foothold for plants in both natural and managed ecosystems. 
Nutrients are transported all over the world through trade in agricultural products and 
fertilisers but also, mainly more locally, by forces such as erosion, deposition, volatilisation and 
leaching. Although still in balance at global level, nutrient flows have become unbalanced at 
lower spatial scales. High loss of nutrients through leaching and volatilisation are a common 
feature of some intensive farming systems in western Europe. This is threatening the quality 
of drinking water and air, which has led in turn to regulation forcing farmers to change their 
practices (de Jager et al., 1999b). 

This situation is different in most parts of Africa where the main problem is an inadequate 
return of nutrients to compensate for losses when crops are harvested and residues taken 
elsewhere, or due to leaching and erosion. If insufficient inputs are applied to compensate 
for these losses soil fertility will decline. The information now available on soil degradation in 
Africa indicates the gravity of the overall situation, as shown by one study of the continent, 
which estimated average annual losses of nitrogen at 22 kg, phosphorus at 2.5 kg and 
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potassium at 15 kg for each hectare of arable land (Stoorvogel and Smaling, 1990). Research 
in southern Mali concluded that a major part of farmers' income can be attributed to the run
down of soil nutrient stock or 'soil mining' (Pol, 1992). 

Studies at field, farm and village level provide a less negative picture. They demonstrate the 
widely different management strategies used among farming households to cope with low 
levels of soil fertility. They highlight the importance of niche management, by which farmers 
consciously nurture certain fields at the expense of others. Yields are still good and stable on 
these man-made 'islands of fertility', and many examples have been documented recently 
across Africa (Smaling, 1998; Scoones and Toulmin, 1999) and other parts of the world 
(Smaling et al., 1999). However, such concentration in certain areas brings an inevitable 
impoverishment elsewhere. 

We therefore need to ask: what is actually happening at farm and field level, how does soil 
fertility management vary between different fields, farmers and locations, and what are the 
implications for interventions aimed at improving soil fertility management? This book 
presents a series of case studies on soil fertility management in six African countries. They 
were compiled by the NUTrient NETwork, or NUTNET, which is made up of African NGOs, 
universities, national agricultural research centres and their counterparts in the UK and the 
Netherlands. This introductory chapter summarises the main findings of the case studies and 
attempts to highlight key biophysical and socio-economic constraints on production by 
smallholder farmers, and the possibilities for improving agricultural productivity in Africa. 

The sites 
The case studies presented in this book cover thirteen sites across Uganda (chapter 2), 
Zimbabwe (chapter 3), Ethiopia (chapter 4), Mali (chapter 5), Burkina Faso (chapter 6) and 
Kenya (chapter 7). Each site has been categorised as belonging to one of three zones, mainly 
on the basis of its altitude and the distribution and average amount of rainfall: those with 
low agricultural potential (LP), medium potential (MP) and high potential (HP). Table 1 lists 
the sites and their basic characteristics. The two chapters on Mali and Burkina Faso are village 
level studies, while the other four chapters analyse change and diversity in soil fertility 
management at the level of a district or province. 

The sites considered to be of low agricultural potential are those in Mali and Burkina Faso, 
and Chivi, in Zimbabwe. They are located at low altitudes, where the climate is often hot and 
semi-arid, the rainfall pattern is unimodal, and soils are mostly sandy, with inherently low 
fertility. As can be seen from Table 1, population densities in the LP zone range from 10 to 
60 people/km2. Farmers in Mali have the largest herds and cultivate the biggest fields, while 
Zimbabwean farmers in the communal areas have the smallest fields, largely as a result of the 
land tenure system. Millet and sorghum are the main crops grown in Mali and Burkina Faso 
and any surplus is usually sold in the market. Farmers in Chivi also produce maize and some 
are engaged in cash crop farming. Off-farm employment is important and many men migrate 
to cities and neighbouring countries in search of work. 

Nutrients on the move 



The lowlands of southern Ethiopia, Machakos in Kenya, Mangwende in Zimbabwe, and 
Pallisa in Uganda are sites of medium agricultural potential (MP). They are located at higher 
altitudes, and have more varied agro-ecological conditions and soil types than the study areas 
in the LP zone. Slopes are generally not very steep, except in Machakos. The rainfall pattern 
is bimodal in most sites, and average precipitation is higher and better distributed in these 
areas, although it can also be quite variable. Population density ranges from 100 to 229 
people/km', and is highest in Pallisa. Average farm size for the MP area lies between 2.9 and 
4 hectares, with 2 to 6 cattle, which spend most of the time grazing in the common 
woodlands and pastures. Maize and other cereals are grown as subsistence crops and are also 
produced as cash crops. Farmers in Mangwende and Machakos as well cultivate vegetables 
on a commercial basis. Off-farm income and remittances are important in all MP sites. 

The sites with high agricultural potential (HP) include the highlands of southern Ethiopia, 
Embu and Nyeri in Kenya, and Kabarole in Uganda. They are all located at higher altitudes, 
and benefit from inherently fertile soils and a relatively cool, humid climate with bimodal 
rainfall patterns. Slopes in this zone are generally steep, and population densities high, 
ranging from 132 to 400 people/km2. The average number of cattle per farm varies from 1 
to 3, with many of them kept in zero-grazing units where they are fed crop residues and 
fodder from privately owned grass plots. Farms in these sites are generally very small. In Nyeri 
and the highlands of Ethiopia, the average farmer cultivates one hectare or less, while those 
in Embu and Kabarole cultivate about two hectares. The principal food crops grown are 
maize in Kenya, bananas in Uganda, and rootcrops and enset (Enset ventricosum) in Ethiopia. 
Tea, coffee and vegetable production is undertaken on a commercial basis, as is the raising 
of dairy cattle by farmers in Kenya and Uganda. A significant amount of family income in 
most of the research sites is derived from off-farm activities, with contributions ranging from 
10-60% of total earnings. 

Monitoring changes in soil fertility 
Calculating nutrient balances 
The case studies show that farmers rely on a diverse range of soils (listed in Table 1) and that 
there is considerable variation in soil fertility between sites. It is possible to determine how 
soil nutrient levels are changing by analysing the inflow and outflow of nutrients in the 
system, using a farm or a field as the unit of analysis. 

It has already been noted that over the last few years many studies have become available 
on nutrient balances at regional, farm and plot level (e.g. Smaling et. al., 1993; Pol, 1998; 
Smaling, 1998; Scoones and Toulmin, 1999; Ramisch, 1999; Defoer and Budelman, 2000; 
Scoones, 2000). Studies of nutrient balances focus primarily on nitrogen (N) and phosphorus 
(P), while potassium (K) only features to a lesser extent and micronutrients or the carbon (C) 
cycle are seldom taken into account at all. Some of the balances calculated are partial, only 
including 'visible' flows of inputs and outputs that are easier to measure and are also 
considered to be more meaningful to farmers (e.g. In 1, In2, Out1, Out2 - see Box 1). 
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The results of many studies of nutrient balances indicate that, in general, at farm level the 
sum of nitrogen balances for all fields is negative, while a more mixed pattern is observed for 
phosphorus. However, balances may be positive for specific crops, especially certain cash 
crops, or for particular types of field such as plots near the homestead (Scoones and Toulmin, 
1999). A negative balance implies that soil stocks of a certain element are decreasing. If soil 
reserves are high, this does not necessarily constitute a constraint on production, although 
such a situation will not be sustainable in the long run. Nutrient balances should, therefore, 
be assessed in relation to the stocks of available, or active, soil nutrients (Defoer et al., 2000). 

Role of soil organic matter and nutrient stocks 
The production capacity of a soil is not determined by soil nutrients alone. Organic matter 
plays a crucial role in maintaining the quality of a soil, as it improves the structure, facilitates 
aeration and determines the capacity of the soil to hold water and exchange nutrients. Any 
deterioration in organic matter will adversely affect these characteristics, and ultimately 
trigger further losses of nutrients through leaching and erosion. 

The level of organic matter influences the availability of nutrients to plants. Nutrients, which 
are present in the soil solution, are immediately available for uptake. They are in equilibrium 
with ions absorbed by the complex of clay particles and well-decomposed soil organic matter. 
The capability of a particular soil to absorb nutrients is referred to as the cation exchange 
capacity (CEC) and when soils contain little clay, organic matter becomes a more important 
means for storing nutrients. Hence, in soils with low clay and organic matter content, applied 

Box 1 Analysis of nutrient flows on farm 

Farm 
(Internal flows) 

Inflows 

In 1 : Mineral fertilisers 

In2: Organic inputs from outside 
the farm 

In3: Atmospheric deposition 

In4: Biological nitrogen fixation 

In5: Sedimentation 

In6: Perennial crops taking up 
nutrients from the subsoil 

The balance of a given nutrient can be calculated as follows: 
Balance = [In1 + In2 + In3 + In4 + In5 + In6] - [Out1 + Out2 • 

Outflows 

Out1 : Products leaving the farm 

Out2: Crop residues and animal 
wastes leaving the farm 

Out3: Leaching below the root zone 

Out4: Gaseous losses 

OutB: Erosion and runoff 

Out6: Human excreta disposed of in 
deep pit latrines 

Out3 + Out4 + Out5 + Out6] 
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nutrients are easily lost from the root zone. Another source of nutrients exists in the pool of 
active soil organic matter: these become available through mineralisation within one or a few 
years. The size of the active pool, and its C:N and C:P ratios, determine how much N and P 
are mineralised as the soil organic matter decomposes. Adding poor quality organic fertilisers 
with high C:N and C:P ratios will contribute few available nutrients to the soil, and may even 
immobilise existing nutrients. A soil contains, in addition, stable organic matter pools which 
are not easily decomposed, only releasing nutrients over a period of a few decades. Soils also 
have mineral reserves of P and K from which nutrients are not available in the short term. 

Results of nutrient balance studies 
Most of the case studies in this book include detailed analysis of nutrient balances. 
Methods and focus vary across the studies, with nutrient balances usually calculated on the 
basis of a limited number of farmers, using data for only one to three seasons. Some balances 
are only partial (Mali, Burkina Faso), while others cover the range of inflows and outflows 
listed in Box 1 (Uganda, Ethiopia, Kenya). There are farm balances, representing the sum of 
the balances for the different fields (Uganda), and balances for specific types of field 
(Ethiopia, Mali, Burkina Faso) or for certain crops (Kenya). Ethiopia, Mali and Kenya also 
present balances for different categories of households. Table 2 summarises some of the 
nutrient balances presented in the case studies for N, P and K, nitrogen stocks, and yearly 
changes in the percentage of N. Where possible, we have chosen to present farm balances 
as well as some of the balances for outfields or, if these are not available, balances for cereal 
crops. 

In the farming systems in Uganda, Ethiopia, Mali and Burkina Faso, there is a distinction 
between home fields and bush fields or outfields. The nutrient balances from Ethiopia and 
Burkina Faso show that soil fertility levels are being maintained or even increased in the fields 
around the homestead, which are used for growing important food crops and other high 
value crops with substantial nutrient requirements. These are the most intensively managed 
fields, where farmers apply a large proportion of their available inputs. The bush fields or 
outfields are often a considerable distance from the homestead, making it costly to transport 
organic fertilisers to them. Farmers apply few inputs to these fields, remove most of their crop 
residues to enrich the soil elsewhere and may leave them fallow for a time. Moving sources 
of nutrients around in this way creates 'hotspots' of good quality, fertile soil, even where the 
sum of the nutrient balances in all the fields may be negative at farm level. 

Table 2 shows that most N balances are negative, with higher losses in the more productive 
farming systems, where rainfall is high. More detailed analysis shows that the negative N 
balances are mainly due to leaching (Out3, see Box 1 ), which caused estimated losses of 150 
kg/ha in Nyeri (Kenya), 103 kg/ha in Kabarole (Uganda), 52 kg/ha in Embu (Kenya), and 22 
kg/ha in the highlands of Ethiopia (Eyasu, 1998). 

All these areas have steep slopes and erosion (Out5) also provokes losses of N, as well as of 
P and K. Erosion control seems most effective in the highlands of Ethiopia, where farmers 
carefully manage their plots and apply large amounts of organic material. However, the soil 
stock has become more depleted over time, despite their efforts. 
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Balances for P are mainly positive, except for Kabarole (Uganda) and Nyeri (Kenya), which are 
badly affected by erosion. Losses for K are high, except for Pallisa, mainly because not 
enough organic fertiliser is applied to compensate for the removal of crop residues, while 
mineral fertilisers do not always contain K. 

Stocks of l\l in the soil are becoming most seriously depleted in Kabarole (Uganda), Nyeri 
(Kenya), the lowlands of Ethiopia, and Thiougou (Burkina Faso), where annual losses amount 
to approximately 1-2% of current reserves (Table 2). As around 80 to 90% of the soil N stock 
is part of the stable soil organic matter pool and unavailable for plants in the short term, the 
capacity of the soil to supply nutrients will diminish considerably within a few years if annual 
losses of more than 1% from the active pool of nutrients are sustained (Hassink, 1995). In 
Thiougou (Burkina Faso) and the lowlands of Ethiopia, N stocks and soil organic matter 
content are low, and the N balances negative. In Thiougou, the yearly inputs of mineral and 
organic fertiliser and the output of useful products are both very low (5 kg/ha) and more or 
less in balance. The negative N balance is largely due to leaching and erosion, which 
accounted for recorded outflows of 25 kg/ha and 11 kg/ha respectively. Most of the nitrogen 
losses from the outfields in Ethiopia are caused by the wholesale removal of crop residues 
(Out2), and leaching (Out3) and gaseous losses (Out4) are higher there than in the highlands 
(Eyasu, 1998). This affects not only the ability of the soil to supply nutrients, but also its 
structure and water holding capacity, and will eventually result in further losses through 
leaching and erosion. 

Nutrient management practices 
The six case studies presented in the chapters analyse how different farmers manage their 
soils and how practices have changed over the last few decades in a variety of sites. This 
section discusses the role of various practices observed during the case studies, the main 
reasons why farmers use an array of methods and their relative importance for different kinds 
of households. A list of the main practices discussed in the chapters is presented in Table 3 
below. The various soil fertility enhancing methods recorded by each study have been 
grouped according to the role they play in the flow of nutrients into, out of, or within the 
farm (see Box 1). These are practices which aim to: 
• Add nutrients to the farm, 
• Reduce losses of nutrients from the farm, 
• Maximise the recycling of nutrients already within the farm, 
• Increase the efficiency of nutrient uptake. 

Adding nutrients 
This is the most frequently used method of maintaining and improving the availability of 
nutrients in the soil. Farmers use a wide variety of techniques, some of which have been 
practised for generations, and some of which are relatively new. 

Nutrients on the move 
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Fallowing 

At the beginning of the twentieth century fallowing was the most commonly used method 
of restoring soil fertility in all the case study sites. Where sufficient land was available, fields 
were left fallow for many years. Trees and bushes were cut and burned to release nutrients, 
when the field was cleared for farming again. This practice has declined over the past 
decades, in terms both of the percentage of farmers leaving their fields fallow and the length 
of the fallow period, obliging farmers to use other means of replenishing nutrient in the soil. 

The main cause is that less land is now available for fallowing. An increasing amount of land 
is being used for cultivation, partly because of the expanding population, but also as a result 
of the introduction of the plough, and the need to earn more from cash crops. Furthermore, 
as rainfall declines and the yield per hectare falls, farmers may try to compensate by 
cultivating larger fields (Burkina Faso, Mali). The lack of land has also forced them to use 
more fragile and less productive soils, and in Burkina Faso this has led to the appearance of 
a crusted, hardpan surface. The expanding fields encroach on pastures and woodlands that 
are used for grazing cattle and for gathering wood and a range of other bush products. This 
has a knock-on effect on the ability of farmers to restore the fertility of their soils, for as the 
available grazing land diminishes so does the possibility to keep livestock and thus the supply 
of manure. 

There are marked differences in current practices across the study sites. In Siguiné (Mali) and 
Thiougou (Burkina Faso), fallowing is still the only method of replenishing nutrients in the far-
flung bush fields. Farmers in Kirsi (Burkina Faso) and Dilaba (Mali) are constrained by serious 
shortages of land, and consequently rely on fallow much less now than they did thirty years 
ago. The small areas of fallow still present in Dilaba are maintained to provide grazing areas 
for plough oxen. Although there is some land under fallow in Zimbabwe, Uganda and 
Ethiopia, this tends to be a sign of distress, rather than a positive management decision, and 
is largely due to the household lacking sufficient labour, money or animal traction to cultivate 
their fields. Fallowing is no longer of significance in any of the HP sites. 

Various research programmes, such as those of ICRAF, are exploring the possibilities of 
'improved' and seasonal fallow, which involve promoting the growth of selected species of 
leguminous trees, shrubs and herbs that perform better than indigenous fallow species. 
However, in none of the case studies was the introduction of new legumes as improved 
fallow of significance. 

The use of mineral fertilisers 

Since the 1960s the most important soil fertility technology promoted by the extension 
services has been the use of mineral fertilisers. Costs were often subsidised, and supplies 
distributed by government or rural development projects with assistance from international 
donors. 

Table 4 gives an overview of the percentage of farmers using mineral fertilisers in the study 
sites since the 1960s. Initially, they were hardly used, except in Kenya, but by 1980 most of 
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the farmers in Zimbabwe, Ethiopia and Kenya were applying them to their fields. The figures 
are more or less the same in 1998, although they are slightly lower in Chivi (Zimbabwe) and 
higher in Nyeri (Kenya). In Burkina Faso, a small, but gradually increasing number of farmers 
are using mineral fertiliser. The data for Mali mask short periods when fertiliser was used on 
groundnuts. At that point they were grown as a cash crop, and there was an organised 
supply of inputs, as well as credit and marketing systems. The farmers in the Ugandan sites 
have never used much mineral fertiliser. 

Overall, data on fertiliser consumption in Sub-Saharan Africa show a steady increase from the 
1960s to 1990, followed by a period of stagnation (IFDC, 1999; Naseem and Kelly, 1999). 
National rates of fertiliser consumption have fallen in Mali and Zimbabwe, increased slightly 
in Kenya and more considerably in Burkina Faso and Ethiopia. Very little fertiliser is used in 
Uganda (see Table 4). 

The use of mineral fertilisers has not followed an evolutionary path in the case study sites. 
For example, in the 1970s, farmers in the lowlands of Ethiopia switched from fallowing to 
using mineral fertilisers, but went back to organic fertilisers again in the 1980s, when the 
main project promoting their use was shut down: prices increased and the input supply 

Table 4 Trends in the use 

Site 

Dilaba 
Siguiné 

Kirsi 
Thiougou 

Chivi 
Mangwende 

Lowlands 
Highlands 

Pallisa 
Kabarole 

Nyeri 
Embu 

Country 

Mali 

Burkina Faso 

Zimbabwe 

Ethiopia 

Uganda 

Kenya 

of m 

Zone 

LP 
LP 

LP 
LP 

LP 
MP 

MP 
HP 

MP 
HP 

HP 
HP 

neral fertilisers across the 

Households using mineral 
fertiliser 

1960 

0 

-

-
-

-
0 

-
-

0 
-

+ 
++ 

1980 

0 

-

0 
+ 

++ 
+++ 

+++ 
+++ 

-
-

++ 
+++ 

(%) 
1998 

0 
0 

+ 
+ 

+ 
+++ 

+++ 
+++ 

_ 
-

+++ 
+++ 

case study sites 

Average fertiliser consumption 
at national level 

1970-79 
kg/ha 

4.9 

1.4 

23.8 

1.5 

0.7 

12.0 

1980-89 
kg/ha 

8.7 

4.3 

24.9 

4.1 

0.1 

21.2 

1990-97 
kg/ha 

7.5 

6.4 

20.6 

10.0 

0.1 

22.4 

- = not used; 0= used by very few farmers; + = less than one third of farmers ; ++less than two thirds of farmers; +++ = more 
than two-thirds of all farmers use mineral fertilisers. 

Sources: case studies and FAO (1999). 
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Systems collapsed. Since 1995, the central extension message in Ethiopia has been the 
promotion of mineral fertilisers in combination with high yielding varieties, and their use is 
on the increase again. In both sites in Zimbabwe, the application rates of mineral fertiliser 
have declined considerably since the 1980s. In Kenya, application rates have remained high 
for tea, but were reduced for coffee when prices and profit levels. In Burkina Faso, some 
farmers are using mineral fertiliser at a low rate. Farmers in Mali may occasionally use tiny 
amounts of mineral fertilisers while it is not used at all in the case study sites in Uganda. 

In the 1990s many farmers thus cut down on expensive mineral inputs and started applying 
more organic fertilisers from a variety of sources. While they have continued to use some 
mineral fertilisers, this is often only at a fraction of the recommended rate. They mainly put 
this down to increased costs, the disruption of services supplying inputs, and the 
disappearance of agricultural credit systems. Most of these changes are the result of 
structural adjustment policies that have been introduced since the end of the 1980s, 
heralding the end of subsidised fertilisers and of government involvement in input delivery 
and agricultural credit, and the devaluation of local currencies. 

When they talked about their experience with mineral fertilisers, many farmers said that they 
are much easier to transport and apply than organic fertilisers, which are not only bulky and 
hard to handle, but are also of very variable quality. However, they also observed that relying 
solely on mineral fertilisers seemed to affect negatively the quality of the soil. Many of the 
problems farmers encountered with mineral fertilisers seem to stem from not knowing how 
and when to apply them, and because they are often only able to obtain a single type of 
mineral fertiliser. If the available fertiliser is inappropriate for the prevailing soils, as was the 
case in Kenya, it is more likely to cause problems than solve them. 

Another constraint for many small-scale farmers is that they have to purchase mineral 
fertilisers for cash. Before deciding to use this type of input they must therefore consider the 
potential profitability of the crop, the likelihood of recouping their investment, and the 
potential risks involved. Farmers working in more unpredictable, semi-arid climates face more 
risks and have to apply mineral fertilisers very carefully, as they may damage plants, if there 
is insufficient moisture in the soil. Many farming households are chronically short of money, 
and lack access to credit, and the fact that mineral fertilisers are not always available in small 
quantities can impose yet another financial burden on them. The lion's share of all nutrient 
inputs tends to go on cash crops, which have the potential to produce an economic return. 
Farmers understand the need to apply more mineral fertilisers, but they are unlikely to be able 
to do so in the current economic climate. The authors of the case studies on Zimbabwe, 
Kenya, Uganda and Mali therefore suggest that it would be valuable to conduct research on 
the most efficient use of small quantities of mineral fertiliser. 

Nutrients on the move 



Rock phosphates 

The Soil Fertility Initiative' has been particularly concerned with the 'recapitalisation' of 
African soils through the use of rock phosphate. There are substantial deposits in various 
countries across Africa, and some of them, such as Togo, Senegal, Morocco, and Tunisia, 
even export to the world market. Other countries like Mali and Burkina Faso have deposits 
that they want to develop for the local market, with a view to increasing the use of rock 
phosphate and replacing imported fertilisers. Both Mali and Burkina Faso currently have only 
limited capacity to mine rock phosphate, and also face considerable problems distributing it 
to farmers. In Burkina Faso, for example, rock phosphate is rarely available on the open 
market, and is mainly distributed through projects and extension services. However, both 
countries are developing initiatives to increase their capacity to produce and distribute this 
mineral more effectively. 

In the early 1990s Mali and Burkina Faso launched campaigns to promote rock phosphate, 
and it became an issue of national pride to make the best use of this asset. However, the 
campaigns had only modest results. This may have been because initially its exponents were 
promoting rock phosphate as a direct source of nutrients, while now the emphasis has 
shifted to its capacity to improve the quality of soil, thus increasing the uptake efficiency of 
nutrients supplied through fertilisers (Bumb and Teboh, 1996). Among our case studies, rock 
phosphate is only used at present in Thiougou. Extension services and a local project facilitate 
deliveries to the farmers, who mainly apply it to their compost pits. In the past it was used in 
Kirsi but farmers have replaced it with ash, which they do not have to buy. 

Inflows of nutrients from grazing 

Cattle play an important role in the rural economy and in soil fertility management. They are 
the most important and widespread source of manure, while the droppings of small 
ruminants tend to be used as a fallback when other sources of fertiliser are in short supply. 
Cattle, donkeys and horses also provide draught power and are used to prepare the land and 
transport materials to and from the field, and to the market. 

Ownership of livestock is an important indicator of wealth in most of the case study sites, 
with the more successful households owning larger herds. However, the droughts in 
Zimbabwe in the 1990s, and the war in Uganda in 1987, highlighted the fact that these 
herds are vulnerable and that significant losses can seriously affect the whole farm. If farmers 
rely on animal traction for ploughing and other operations, their capacity to cultivate will be 
seriously compromised by a sudden reduction in the size of the herd and, as less dung will 
be available to produce manure, they may also have to rethink their soil fertility management 
strategies. 

For part of the year, fallow land and woodlands are used for grazing cattle, which then 
transfer nutrients from the common pastures to the farm when they pass the night on the 

1 The Soil Fertility Initiative (SFI) was set up in 1996 to assist African countries with the development of action plans in 
response to declining fertility in their soils. The SFI brought together FAO, World Bank, research institutes, and donors 
amongst others. Since 1999 the focus seems to have shifted towards country-led initiatives with some cross-border 
sharing of experience where appropriate. 
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field or in stalls at the homestead. With good management, this practice can provide an 
important source of nutrients for the farm, although this is often at the expense of the 
common lands (Defoer et al., 1998; Ramisch, 1999). This source of nutrients is particularly 
important for cattle-owning households in the LP zone and some of the MP areas, where 
common grazing areas still exist. The role of crop-livestock integration in soil fertility 
management will be discussed below. 

Cultivation of nitrogen-fixing crops 

For generations, farmers have grown cereals in association with legumes, particularly beans. 
This is still common practice in Mali, Burkina Faso, Chivi in Zimbabwe and Pallisa in Uganda. 
However, where land is becoming increasingly scarce, priority is given to cereals. Legumes are 
disappearing from the cropping system, and are now limited to beans grown in gardens 
(Ethiopia, Kenya, and Mangwende in Zimbabwe). In some of the HP sites, such as Nyeri in 
Kenya, NGOs have suggested planting borders of legume trees around fields to provide green 
manure. Various farmers in Kabarole, Uganda, have taken the idea one step further and 
started using the trees as live poles to support their passion fruit crops. 

Minimising nutrient losses 
The most important techniques for cutting nutrient losses involve a range of anti-erosion 
measures, such as the construction of bunds and terraces, or the use of mulch and ground 
cover. Some of the nutrients lost through leaching may be recaptured by planting trees or 
using certain tillage practices. Some practices have evolved from traditional methods, but 
most have been developed recently. 

Measures to control erosion, run-off and leaching 

The prevention of soil erosion is one of the measures most commonly used to reduce losses 
of nutrients and it is particularly important where slopes are steep. The dramatic 
consequences of severe gully erosion may be the reason why, over the years, so many African 
countries have introduced policies and projects to combat soil erosion. In the 1920s, the 
British colonial government in Kenya, Uganda and Zimbabwe tackled the problem by 
imposing regulations and bylaws prohibiting the cultivation of fragile areas such as slopes, 
river borders, swamps and inland valleys, and by obliging farmers to build soil conservation 
structures. Governments that came to power after Independence continued in the same 
spirit, but the bylaws were often dismissed because of their association with colonial rule, 
and farmers abandoned these practices when they realised that they would not be enforced. 

As soil erosion became a key issue again in the 1970s and 1980s for governments and 
donors, another set of large development programmes were introduced in countries such as 
in Burkina Faso, Ethiopia, and Kenya, where they were often executed in a rather top-down 
way. Since mechanisation was too expensive or impractical on slopes, an enormous amount 
of labour was required to implement the plans to build terraces and bunds. When it became 
clear that farmers were not prepared to maintain these structures, and that the programmes 
therefore had very little impact, they were either reoriented or completely phased out. 

^ K I i J P Nutrients on the move 



A watershed approach, using more participatory methods and group action, is now being 
advocated in Kenya. In Burkina Faso, projects work in consultation with farmers, assisting 
them with the construction of stone lines, while researchers have developed technologies 
that are more cost-effective in terms of labour and resources. Having been largely left to their 
own devices, farmers in southern Ethiopia have reverted to more traditional approaches to 
constructing terraces, and soil conservation is on the agenda again for farmers in Zimbabwe, 
with a particular focus on capturing rainwater and increasing its infiltration 

Overall, it seems that farmers in the various case study sites are starting to pay more attention 
to erosion control, and are overcoming their reluctance to implement certain measures. Their 
main problem is mobilising the labour needed for the initial construction work, particularly 
for terraces and stone bunds. 

Trees in fields 

Nutrients that have leached from the subsoil may be recaptured by planting or maintaining 
trees in fields, as the decomposition of fallen leaves makes the 'lost' nutrients available to 
plants again. Trees are a common feature in West African fields, mainly because they provide 
shade and useful products that are generally harvested by women. Although land is now 
often prepared and weeded with animal traction, farmers still manage to maintain a certain 
density of trees in their fields. One particularly valuable species which improves soil fertility is 
an acacia tree (Faidherbia albida). This leguminous tree drops its leaves during the rainy 
season, and provides shade and fodder during the dry season when it also attracts livestock 
which deposit dung around its base. In Mali, the protection and maintenance of Faidherbia 
albida is recognised as a method of improving soil fertility. 

In Zimbabwe, many trees were removed on the instruction of extension workers who 
advocated a 'clean' surface, although farmers are aware that trees can provide fertile niches 
in a field. An increasing number of fruit trees are being planted in fields and around houses 
in Uganda and Ethiopia, as part of an overall plan towards diversification and to reduce soil 
erosion. The main cash crops in the HP zone in Kenya and Uganda are perennials, which 
provide ground cover when well maintained. 

It has already been noted that agro-forestry with leguminous species is not widely practised 
in the case study sites, with limited NGO-led initiatives in this field in Kabarole (Uganda) and 
Nyeri (Kenya). 

Double dug beds 

Double dug beds have been promoted by NGOs in Kenya since the late 1980s. The idea is to 
prepare the ground for cultivation by breaking down the hard pan and creating a deep layer 
of loose fertile soil. This aerates the soil, improves water absorption and retention, increases 
rooting depth and allows plants to use available nutrients more efficiently. Compost should 
be added when the beds are first made. Preparing double dug beds is a very labour intensive 
process, and they are mainly used for cultivating high value cash crops such as vegetables. In 
none of the other sites was this technique being practised. 
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Managing internal flows 
In order to make more effective use of the resources available, farmers have to manage the 
way in which organic materials are transported between different fields, livestock units and 
the homestead. The need to find and make the best use of available sources of nutrients has 
prompted some farmers to better integrate their crop and livestock management and to 
collect household waste on a regular basis, which is composted and then spread on the 
fields. 

The use of manure, slurry and urine 

We have already noted that farmers in all the study sites rely on dung from livestock to help 
maintain soil fertility. The easiest way to get access to manure is to keep animals near the 
homestead, but some farmers do not own any livestock, while others may not actually care 
for the animals themselves. In Burkina Faso and Mali, they may entrust them to hired herders 
and in Ethiopia and Uganda one household's cattle may be tended by other farmers, 
generally due to a lack of labour availability. 

Farmers who do not own livestock have various strategies for acquiring manure. In Ethiopia 
they come to an arrangement with cattle owners whereby they share the care of livestock in 
return for manure. The exchange system seems to operate in reverse in Uganda, where 
livestock belonging to poorer households are looked after by more affluent farmers who 
keep the manure. In Mali those without sufficient animals of their own provide access to their 
wells for visiting herds and receive manure in exchange during the dry season. In a nutrient 
scarce village such as Dilaba, some farmers actually pay children to collect dung from grazing 
areas. However, manure is rarely purchased outright in any of the study sites. 

Livestock held in more extensive husbandry systems feed on crop residues left on the fields, 
leaving dung and droppings as they graze. However, as the nutrient value of any such waste 
left lying on the field is likely to be substantially reduced by exposure to the elements, farmers 
focus on producing more farmyard manure or tend to concentrate manure on particular 
fields. In Mali and Burkina Faso, animals are penned in the field at night and the dung they 
deposit is later spread over the surrounding area. Plough oxen and lactating cows spend a 
large part of the day in a special cattle pen near the homestead, as do livestock in Ethiopia, 
Uganda and Zimbabwe. 

In more intensively farmed areas where fallow and grazing land are in very short supply, 
animals are kept under zero-grazing conditions, and substantial amounts of manure and 
slurry are produced in the stall. In Ethiopia, trenches are dug to feed the slurry directly into 
nearby plots, while farmers involved in commercial dairy production in Kenya and Uganda are 
starting to sell some of their manure. 

Most manure seem to be left in pens until it becomes very soggy, at which point it is removed 
and stored nearby in a heap, mixed with leftover fodder. A few farmers first compost manure 
before transporting it to the fields. Some farmers may put down litter in the pen as bedding 
to absorb urine and to bulk out the manure. All the farmers who were interviewed in Ethiopia 
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reported that they wrapped manure in a mixture of bedding straw and household refuse 
before taking it to the fields. This helps to conserve nutrients that would otherwise be lost 
through exposure to the elements. 

Recycling and composting organic materials 

All the case studies reported that, in addition to manure, other organic materials are also 
used to improve soil fertility. These include household waste, crop residues, weeds, leaf litter, 
prunings and other plant matter, which are left in a heap or pit for some time before being 
transported to the field. The use of such organic materials is on the increase in all sites, and 
is particularly important for farmers with few livestock. 

For anaerobic decomposition to take place, the heap or pit must be carefully layered and 
regularly watered and turned. In Kenya and Mali, various forms of composting were 
promoted during the colonial period and the practice gained new impetus in the 1980s, 
when it was recommended by development projects and NGOs. It has spread remarkably and 
is now found in all the case study sites, such as in Kenya and Uganda where it is used for 
growing vegetables for sale. However, making compost is a very labour intensive process and 
it represents a considerable investment from those involved in producing it, who are 
predominantly women and younger people. There is clearly a need for further research into 
labour saving methods for producing and transporting this material (Zimbabwe, Kenya). 

The guality of the organic materials used in composting is another issue that needs to be 
considered. Compost made from crop residues with a limited nutrient content will not have 
a significant impact on N or P levels in the soil and may even immobilise existing stocks of 
these elements (as described earlier). In Ethiopia, Zimbabwe, Mali and Kenya the quality of 
the compost is improved by mixing in ashes, eggshells and the droppings of small ruminants, 
while farmers in Burkina Faso add rock phosphate to their compost pits. 

An enormous amount of organic fertiliser would be required to maintain soil fertility levels in 
every field, which would clearly be beyond the means of most farmers, who are constrained 
by lack of time, physical strength, biomass, water during the dry season, and the transport 
needed to produce and apply large quantities of fertiliser. Combining organic materials with 
small quantities of mineral fertiliser might improve the efficiency of both types of input 
(Kenya, Zimbabwe). 

Incorporating crop residues into the soil 

Few of the farmers in the study sites incorporate crop residues into the soil to improve its 
fertility, water holding capacity and other characteristics. Zimbabwe was the only country 
where winter ploughing to incorporate crop residues is common practice. In Ethiopia, some 
crop residues are chopped and worked into the soil, but they are mostly used to feed 
livestock and as litter in pens. 

The other case studies reported that part of cereal residues are used as fodder, litter or for 
composting, while the rest is left on the field, where it may be eaten by termites or passing 
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but progress may be hampered for poorer farmers by lack of access to livestock. There are 
several other sources of organic fertiliser available to those without animals, such as 
household waste, weeds and ashes, but it is not always possible to obtain enough good 
quality biomass, or the labour and transport needed to process and transport it. The same 
constraints apply to the growing interest in composting and improving the quality of organic 
fertiliser. Some of the farmers in Zimbabwe and Ethiopia incorporate crop residues into the 
soil in a systematic way. Elsewhere, some crop residues are used for fodder, litter or thatching, 
but for the most part they are consumed in the field by cattle and termites, or burned, 

When inputs are in short supply it is essential that they be used efficiently. Farmers are using 
fertilisers in an increasingly focused manner, concentrating them on particular fields, plots 
and spots, selecting crops and varieties to suit specific soil conditions and perceived levels of 
fertility, and adjusting application rates according to the development of the crop and the 
rainy season. Such practices often require considerable knowledge, management care and 
labour. 

The steps taken to prevent the loss of nutrients from soil vary according to the prevalent 
physical and socio-economic conditions. Soil conservation is essential to reduce the loss of 
nutrients from sites on slopes, which are particularly vulnerable to erosion, but in the past 
farmers resented the soil conservation programmes that were imposed on them, and 
consequently often abandoned them once the element of compulsion was removed. 
However, they recognise the need for some kind of action to reduce the damage caused by 
erosion and some now have started to invest in implementing and managing preventive 
measures on their own account. 

From a technical point of view, more insights are needed on the most effective ways of 
combining organic and mineral fertilisers, on the best use of small quantities of mineral 
fertilisers and on reducing the labour required to produce organic fertiliser. Special attention 
should be paid to farmers in the drought prone, semi-arid regions where fertiliser uptake is 
less efficient due to lower soil quality and moisture stress and where risks to farming are 
higher. Thought is also needed to improve the provision of cost-effective technologies for 
households with little or no access to livestock, labour or other resources. 

Socio-economic and institutional factors 
The soil fertility management practices employed by farmers are determined by a wide variety 
of factors which are largely dependent on location. Three broad categories can be 
distinguished (Scoones and Toulmin, 1999): biophysical, socio-economic and institutional. 
Biophysical parameters, which have already been discussed, include climate, soil types, crops 
and livestock. This section will concentrate on the socio-economic and institutional factors 
influencing soil fertility management. 
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Population density 
Farmers often mention increasing population density as a factor that triggers changes in 
farming systems and soil fertility management practices. Population densities have risen in all 
the study sites. As a result, more land has been brought into cultivation, the length of fallow 
periods has fallen and there is a marked decline in the availability and productivity of forests 
and communal grazing areas. As good quality land close to the homestead has become 
scarcer, farmers have been forced to invest in short and long term soil fertility maintenance. 
However, the considerable outlay involved in purchasing fertiliser is only economically 
attractive for crops with a guaranteed cash return, and the only alternative for the rest of the 
cropping system is to intensify production by increasing the labour input. 

Whether it is worthwhile to invest labour in maintaining and improving soil fertility depends 
on opportunities in other sectors. For as long as there is no alternative, rural households will 
continue to rely on agriculture for their livelihood, and will have to invest increasingly in soil 
fertility in order to maintain their yields. As the prospects to earn a livelihood outside 
agriculture are limited for poorer farmers in the Ethiopian highlands, they invest a large 
amount of labour in maintaining their small plots of land in an ecologically sustainable 
fashion, but these holdings are usually too small to provide sufficient food and income to 
make ends meet. Richer farmers with alternative options invest less labour in their farms and 
consequently have more negative soil nutrient balances. In the case of Dilaba (Mali), for 
example, the increasing scarcity of land has also resulted in the adoption of more intensive 
methods and the use of a wide range of organic fertilisers. However, there is a limit to what 
can be achieved by carefully husbanding and recycling of nutrients and, because millet, the 
main crop, does not generate sufficient profits to enable farmers to buy mineral fertilisers, 
they have to cope with a continuous net outflow of nutrients from the farm. 

It is possible that rising population density could generate more opportunities for economic 
diversification. This changes the relative value of land to labour, and it has been suggested 
that this is the reason behind the increased investment in soil conservation in Machakos 
(Tiffen et al., 1994). 

Broader livelihood strategies 
Most of the case studies note that off-farm activities and remittances make a significant 
contribution to farm income. A growing number of households are diversifying and engaging 
in off-farm activities. Members of many families in Zimbabwe, Kenya, Mali and Burkina Faso 
have migrated to cities or other countries, from where they occasionally send money or 
goods. In Mali and Burkina Faso, income from off-farm activities and migration is primarily 
used to meet basic needs, school fees and taxes, while any surplus is put towards livestock, 
equipment such as carts and ploughs and, occasionally, agricultural inputs. It may also be 
invested elsewhere, such as in diversification away from agriculture or in social networks. 
However, while it may provide a source of income, migration also diminishes the pool of 
available labour and may result in households being unable to muster the manpower 
required for physically demanding tasks, such as building and maintaining soil and water 
conservation structures, or producing and transporting organic fertiliser (Burkina Faso). 
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Soil fertility management should be considered within this broader context of livelihood 
strategies (Scoones and Toulmin, 1999), as the practices adopted will be largely determined 
by opportunities to earn income outside farming and by the related process of migration out 
of rural areas. As farmers rely increasingly on off-farm work for their income, they may decide 
to spend less time on measures to improve soil fertility, even though the farm is still important 
for ensuring food security. Those who are confident that they can buy all the food they want 
locally, and who feel secure in their new activities, may decide to stop farming altogether. 
Having fewer people active in the agricultural sector could create better opportunities for 
those who continue to farm, by encouraging them to expand their operations and invest in 
soil fertility management. A case in point are the farms in the Machakos and Nyeri districts 
of Kenya, which would hardly be profitable without the existence of other economic sectors 
which are a source of demand for agricultural produce and provide opportunities for off-farm 
work. 

Macro-economic policies 
Changes in macro-economic policies have had an impact on soil fertility management in all 
the study sites. In the 1990s these practices were particularly affected by structural 
adjustment programmes and associated policies such as devaluation, the liberalisation of 
crop and input prices, the abolition of subsidies, changes in input delivery and agricultural 
credit systems, and the downsizing of government services. Structural adjustment policies 
may also have reduced investment in infrastructure. Changes in road building and 
maintenance, public transport or telecommunications, will eventually influence the quality 
and spread of information and marketing networks, as well as the costs of these services. 
These policies have altered the cost of inputs for most crops and put mineral fertilisers and 
credit beyond the reach of many farmers who formerly had access. Most of the case studies 
therefore conclude that the unintended effect of many structural adjustment programmes 
has been to reduce the use of mineral fertilisers (see also Naseem and Kelly, 1999). 

Marketing support services and credit systems 
When deciding whether or not they should intensify production, farmers take account of 
several factors that affect access to inputs and credit, transaction costs, and the risks 
associated with production. The economic returns from agricultural activities are largely 
determined by whether farmers have access to reliable input and output markets, which 
guarantee a reasonable return to their investments. However, national and international 
pricing policies may distort the market or introduce unfair competition, exerting a negative 
influence on the economic prospects of farming households. 

Such marketing support services used to be available for groundnuts in Mali, various cash 
crops in Uganda and Kenya, and for the supply of mineral fertilisers and other services in 
Ethiopia, Zimbabwe and Burkina Faso. However, input supply services have now been phased 
out in most of the study sites, although tea farmers in Kenya still have access to some of 
these services. Several companies in Zimbabwe are offering comparable assistance, as part of 
contract farming agreements whereby farmers are guaranteed a certain price for their crop 
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and are given seeds, inputs and advice. Farmers in Burkina Faso also continue to benefit from 
the support provided by projects working with the local extension service. 

Where farmers have been able to make a profit from farming and have access to appropriate 
support services, they continue to invest in soil fertility management as demonstrated by, for 
example, cotton farming and irrigated rice production in Mali. Cotton farmers benefit from 
input supply, credit and marketing services provided by the company controling the industrial 
processing and export of cotton. Consequently, farmers invest in mineral and organic 
fertiliser, resulting in positive nutrient balances for cotton fields. Irrigated rice farming is also 
a profitable venture at the moment and farmers apply mineral fertilisers at the recommended 
rates or above, being confident that they will get their investment back (Scoones, 2000; 
Defoer and Budelman, 2000; Kater et al., 2000b). 

Land tenure 
In many of the former British colonies, the arrival of white settlers displaced a large number 
of African farmers, who were then resettled in so-called 'Native Reserves' (Kenya) or 
communal lands (Zimbabwe). African farmers were allocated relatively small areas that often 
had poor soils, and were therefore unable to leave fields fallow for long enough to restore 
their fertility. When yields started to decline due to continuous cultivation, they had to 
develop alternative strategies for maintaining soil fertility, such as applying manure. After 
Independence in the 1960s, farmers in Kenya left the native reserves and obtained land that 
had formerly been farmed by white settlers. Land tenure did not change much in Zimbabwe 
after the country became independent in 1980 as the redistribution of land was limited. Most 
farmers still live in the crowded communal areas, cultivating only small plots of land. 

Access to land in the study sites is obtained mainly through customary systems and most 
farmers feel that their land tenure is secure. However, some of the farmers only have 
secondary rights to land because they are new to the village. They are deterred from planting 
trees or establishing constructions to prevent soil erosion because such activities are perceived 
by the primary rights-holder as acts of appropriation. Others can no longer find fertile land 
because they have been away from the village for a long time, and are consequently forced 
to cultivate poor or degraded areas which no one else wants (Burkina Faso). In Ethiopia, 
changes in land reform policies and the continuous re-allocation of land in some areas have 
created a climate of uncertainty surrounding security over land that influences the way 
farmers manage soil fertility, particularly in the fields that they consider most likely to be 
taken away from them. 

Most of the countries featured in these case studies are currently discussing the revision and 
reform of land tenure. One of the points under consideration is the facilitation of access to 
private title, as it is argued that this should give smallholder farmers more security, improve 
access to credit and encourage investment in the improvement and conservation of soils. 
However, none of the case studies cite the lack of a formal land title as a restrictive factor 
and other research supports the view that private title is neither necessary nor sufficient to 
generate greater security, stimulate more investment or increase agricultural production 
(Platteau, 2000). 
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they live and work. Indigenous knowledge is an immensely valuable asset in this continuous 
process of adjustment and innovation, and one which may be used to even greater effect 
when complemented by research into agricultural processes and local practices. 

A major question concerns how governments, research institutes, extension services, NGOs, 
projects and other organisations can best assist farmers in their pursuit of more sustainable 
and rewarding farming systems. For instance, extension workers can help broaden the range 
of options available to farmers, enrich their knowledge of the processes at work in soils and 
plants, assist them in their experimentation and help them disseminate the results. It may be 
more useful for farmers to gain insights into the concepts and rationale behind certain 
technologies than to be presented with a standard list of techniques. It has been suggested, 
moreover, that extension should be geared towards 'facilitating learning' and stimulating 
discovery, creativity and experimentation and that this could be achieved with methods used 
in informal adult education. Farmers will also need monitoring tools, so that they can assess 
changes in soil status. These tools may be inspired by experience with resource flow mapping, 
local soil classification systems and indicators of soil fertility change. Such an approach to 
extension will involve reviewing the methods currently used, and will probably require 
extension workers to learn a new range of skills (Lynam et al., 1998; Deugd et al., 1998). 

In addition to the participatory development and adaptation of technologies that are 
appropriate to the constraints and opportunities faced by farmers, researchers will have to 
invest more energy in building partnerships, establishing joint experimentation and 
presenting the insights gained from research to a wider audience. They will also need to see 
how to develop methods and tools for analysing and monitoring soil fertility which extension 
agents can use in their work with farmers. 

However, investment in soil fertility management will not increase if farming is neither 
profitable nor essential for maintaining livelihoods. Comprehensive and focused national 
policies could help to improve access to markets and support services for acquiring inputs and 
selling produce, finance and information, and help create conditions that make agriculture a 
more attractive option, giving farmers a reasonable return on their investments. National 
policies may improve the economics of the farming sector by supporting better access to 
markets, reviewing pricing policies and regulations, promoting investment in infrastructure 
and reducing the risks of farming through the provision of safety nets. Such a policy 
framework needs to be broad-based and multi-sectoral. It should take account of 
environmental issues and consider the development of non-agricultural sectors, which will 
need to provide the growing rural population with alternative employment opportunities, 
while creating more demand for agricultural products. However, structural adjustment 
policies may seriously limit the government's ability to intervene significantly in this way. 

The Soil Fertility Initiative (SFI) is one of several supranational initiatives on soil fertility 
management that have started debate on the need to address soil degradation in Africa. In 
certain countries such as Burkina Faso and Ghana, it has led to the creation of a national 
action plan for soils. Burkina Faso, for instance, has developed a special national policy and 
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programme for soil fertility management, which should be implemented in the near future. 
Recapitalisation of soils with rock phosphate and agricultural extension are central planks of 
this initiative but it will also focus on strengthening input and output markets. Other 
countries, such as Mali and Uganda, have started discussions on the need for a national soils 
policy, often as a spin off from the SFI. For other African countries, it may be worth 
embarking on the development of a national action plan for soils if this would help to cross 
conventional boundaries and perceptions concerning soil fertility decline and how this should 
be addressed, and to establish a debate among all the various stakeholders involved. Such an 
initiative would need to avoid adopting a monolithic approach which fails to address the 
many site-specific issues influencing sustainable soil fertility management. 

International initiatives on soils such as SFI are helpful insofar as they attract attention and 
mobilise funding at national and international levels to address soil fertility management. 
However, they need to be co-ordinated with other international conventions and policies, 
such as trade agreements and structural adjustment programmes. Support should also be 
mobilised for effective local initiatives and networking between various levels and actor 
groups. Networking by researchers and development workers has generated a body of 
knowledge about soil degradation and integrated soil fertility management largely based on 
local level experiences. Networks such as NUTNET are important for building knowledge 
about the extent of soil fertility decline and approaches for integrated soil fertility 
management. Regular contacts between a variety of organisations and countries are a central 
element of this approach as they not only consolidate the learning process but also provide 
a forum for informed debates that may help determine the future of African soils. 

2 Other examples of such networks in Africa have been facilitated by TSBF and ICRAF in East and Southern Africa, and 
by IFDC and WARDA in West Africa. 
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Introduction1 

In spite of its excellent agro-climatic endowment, crop yields in Uganda are among the lowest 
in the world. As this appears to be partly due to policy changes which have shaped the 
agricultural sector over the last century, this chapter analyses current soil fertility practices in 
Uganda from a historical perspective. After an introduction to Uganda's agricultural sector and 
a description of farming systems in the Districts of Kabarole and Pallisa (see Map), we consider 
trends in agricultural policy and their effects on soil fertility management from 1900 to date, 
and outline the innovative ways in which some farmers have responded to change. After 
discussing the current state of farming and nutrient balances, conclusions are drawn 
suggesting a number of new policy initiatives which are needed to complement existing ones. 

Methodology 
Information for this case study was collected within the framework of the LEINUTS2 research 
programme on soil fertility management which started in 1997. In this research participatory 
methods were used which enabled farmers to themselves analyse their problems and identify 
1 We gratefully acknowledge the farmers of Kakoro in Pallisa District, Kiraro Kyamuka and Joint Effort to Save the 
Environment in Kabarole District, for their valuable participation in this research. We also thank the European Union and 
the Government of the Netherlands for their financial support. Our thanks also go to André de Jager and Siebe van 
Wyk of LEI-DLO, and Joost Vlaming of SC-DLO, for their contributions and help. 
2 LEINUTS stands for: Potentials of low-external input and sustainable agriculture to attain productive and sustainable 
land use in Kenya and Uganda. 
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