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Abstract

The economies of the three East African countries of Uganda, Kenya and Tanzania are
heavily dependent on agriculture. It is therefore critical that soil, water and forest
resources are properly managed to sustain this important sector. One of the biggest
threats to agricultural productivity is land degradation, especially erosion and reduction in
soil fertility. Over the years, a number of programmes have been implemented in a bid to
control soil erosion, conserve rainwater and promote afforestation. Sweden, through

the Swedish International Development Agency (Sida), has supported some of the key
conservation programmes in the three countries, focusing on development of policies,
approaches and technologies. Some of the support was channelled through the Regional
Soil Conservation Unit (RSCU), which evolved into the Regional Land Management
Unit (RELMA), now part of ICRAF.

This paper reviews the experience of RSCU/RELMA in the three countries, drawing on
soil conservation and land husbandry practices since the 1970s. It captures lessons learnt
and makes recommendations for future action. Three Sida projects have been selected to
illustrate this rich experience. These are: Uganda Soil Conservation and Agroforestry
Pilot Project (USCAPP), the Soil Conservation and Agroforestry Project Arusha
(SCAPA) in northern Tanzania and Kenya’s National Soil and Water Conservation
Programme (NSWCP). The main focus is on policies, and approaches.

Keywords
Land degradation, soil and water conservation, agroforestry
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* To more fully reflect our global reach, as well as our balanced research and

development agenda, we adopted a new brand name in 2002 “World Agroforestry centre’.
Our legal name - International Centre for Research into Agroforestry — remains
unchanged, and our acronym as a Future Harvest Centre — ICRAF — likewise remains the

same.






Introduction

Improving agricultural productivity is central to achieving the Millennium Development
Goals in sub-Saharan Africa. However, widespread land degradation, exemplified by soil
erosion and declining soil fertility, which in turn leads to falling production, remains a
big challenge in the region.

In a bid to reverse land degradation, new policies were put in place after the 1972 UN
Conference on the Human Environment in Stockholm (Republic of Kenya, 1971). These
policies led to successive soil and water conservation programmes and projects.

In Kenya, the National Soil and Water Conservation Programme (NSWCP) was started in
1974 as a pilot project in a few small areas with limited funds from the Swedish Embassy
in Nairobi. The project was gradually upgraded into a bilaterally funded programme
covering the whole country. Its success inspired creation of the Regional Soil
Conservation Unit (RSCU) of the Swedish International development Agency (Sida) to
spread useful experiences to the rest of East Africa.

Since then, Kenya, Uganda and Tanzania have received support from Sida for land
management projects. RSCU and its successor RELMA (the Regional Land management
Unit) implemented these projects at the regional level. The aim of the projects was to
improve land management by promoting innovative technologies and approaches that
lessen land degradation and have a lasting on productivity.

In Tanzania, RSCU/RELMA helped to establish the Soil Conservation and Agroforestry
Project Arusha (SCAPA) in 1989. Like in Kenya, SCAPA started off as a pilot project. In
1993, it was expanded to cover Arusha and Arumeru districts of northern Tanzania.
SCAPA promoted innovative participatory approaches to conservation and agroforestry.
It provided a good learning ground for projects in many other areas in Tanzania.

The Uganda Soil Conservation and Afforestation Pilot Project (USCAPP) was started by
the RSCU and the Ministry of Agriculture, Animal Industry and Fisheries to improve
land management and agricultural production in Bugamba sub-county, a hilly area in
Mbarara District of south-western Uganda.

USCAPP pioneered the development of a number of useful approaches. These include
those that promote effective farmer participation in decision-making and articulation of
demand, formation and organization of farmers’ groups and business training. It also
encouraged local savings besides developing participatory monitoring and evaluation
(M&E) approaches to ensure efficient implementation of workplans (Regional Land
Management Unit 1999).

RELMA later played a key role in the scaling up USCAPP to become the Uganda Land
Management Project (ULAMP). The project, which covered five districts, was absorbed
into the National Agricultural Advisory Services (NAADS) in 2001.

These country and regional initiatives have generated a tremendous amount of technical
and institutional knowledge that will advance land management in eastern Africa. This
paper synthesizes key lessons from technological, policy and institutional innovations



that have emerged from the programmes. It also identifies research and development
gaps.

Land degradation

Soil and water conservation in the eastern and southern Africa region has a long history
going back almost 70 years (Hall 1929, Beckley 1933). In the three East African
countries of Uganda, Tanzania and Kenya, the colonial authorities used coercive
approaches to introduce new land-use and conservation methods, such as terracing and
forced destocking, resulting in negative attitudes to conservation. This led to widespread
neglect of conservation work after independence in the early 1960s. By the end of the
1960s, these countries were experiencing increasing land degradation.

Significance of the problem of land degradation

The economies of the three East African countries are heavily dependent on agriculture,
which accounts for between 30 and 40% of national Gross Domestic Product (GDP). The
sector provides 80% of employment, over 50% of export earnings and the bulk of the
nations’ food.

Agriculture in these countries is dominated by millions of smallholdings that generally
operate far below their potential. Many small-farm zones have unacceptably high levels
of erosion and land degradation (Gachene and Kimaru, 2003) attributed to various
factors. These include frequent ploughing for seedbed preparation without incorporating
soil conservation measures, cultivation of steep slopes and hillsides, extending cultivation
too close to watercourses and encroaching on wetlands, and turning of vital forests into
farmland and settlements.

In the drylands, overstocking in the pastoral areas and introduction of annual crops in
marginal zones have increased soil erosion in ecologically sensitive areas (Christianson et
al. 1993). These factors are in turn linked to macro-level issues such as national policies
on support to agriculture, markets for inputs and farm produce, rural infrastructure, rural
credit, research and extension services.

Estimates and costs of land degradation

Various estimates of the economic losses from erosion justify the need for continuous
investment in conservation. For instance, in Uganda, it was estimated that land
degradation resulted in annual losses of up to 12% of GDP. The value of soil lost to
erosion alone has been conservatively estimated at US$400 million a year (Government
of Uganda 1991).

Large areas of Tanzania, especially the drier zones, have suffered a significant degree of
land degradation and soil loss. Christianson et al. (1993) estimated that up to 1-2 mm of
topsoil is lost each year in the semi-arid areas on slightly sloping land with some
vegetation and average grazing pressure. On overgrazed or cultivated land on sloping
ground, as much as 10 mm of soil is lost to erosion every year.

Such losses are not directly reflected in the national accounts. They, however, have a
serious negative effect not only on total GDP and overall economic development, but also



on agricultural and food production, family incomes derived from land and natural
resources, and poverty in rural areas.

Box 1. Rehabilitation of degraded areas: An example of RELMA’s approach

In February 2000, RELMA supported a regional Integrated Land Management Training course at the East and Southern Africa
Management Institute (ESAMI) in Arusha, Tanzania. As part of the training, participants conducted a quick survey on
land degradation in three villages -- Ngorbob, Mkonoo and Sakila. They found indications of extensive loss of
agricultural land through erosion and widespread gullying, often down to the bedrock. The communities confirmed
that land productivity had decreased and this was the main cause of low rural incomes and poverty.

To address the problem, the following remedies were suggested: gully control, better grazing management, improved
tillage practices, intensified soil and water conservation, and better collection, storage and use of animal manure.
Knowledge on prevention, control and rehabilitation of gullies was found to be low in all the villages and among the
extension staff. The potential of using agroforestry to rehabilitate gullies was not appreciated.

In response, RELMA worked with the staff of the Soil Conservation and Agroforestry Project in Arusha (SCAPA) and
farmers to develop a participatory approach that could be used find the causes of land degradation and locally
acceptable solutions. This approach was used more widely in the conservation programmes.

To address land degradation in the region as a whole, RELMA has produced many publications land management
and conservation. The publications cover such areas as soil and water conservation, water harvesting, management of
rangelands, livestock management in the high rainfall areas, and agroforestry for smallholder farmers.

Soil fertility depletion

Impacts of soil fertility depletion

It has been argued that soil depletion of fertility on smallholder farms is the fundamental
biophysical factor leading to the chronic food shortages and poverty in sub-Saharan
Africa (Buresh et al. 1997). According to FAO data (FAOSTAT, 2000), the average
nutrient use for each hectare in eastern and southern Africa is only 9.57 kg, compared to
232 kg a hectare in the European Union (see appendix 1).

Policies leading to liberalization and the removal of subsidies on farm inputs in the 1990s
resulted in a rapid escalation of prices. This, in turn, led to a vicious circle. As prices
rose, farmers used less fertilizer or none at all, resulting in lower demand for the input.
Falling demand led to less fertilizer being imported and restricted supply, leading to yet
higher prices (Fig.1). This trend reduced agricultural production and incomes.
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Figure 1: Effect of removal of subsidies on fertilizer use in smallholder agriculture

In the face of rising fertilizer prices, farmers have turned to organic manure, while on-
farm research is giving more attention to the complementary interaction of inorganic and
organic technologies. A wide range of agroforestry practices have been developed and
promoted to mitigate the problem.

RELMA'’s response to soil fertility depletion

RELMA'’s annual work plans contain various activities designed to improve soil fertility
in the region. Prominent among these is support to national soil fertility initiatives (SFIs),
which now form a good basis for further action.

In Kenya, the SFI started with RELMA giving technical support to consultative
workshops and working groups. There were also ‘minor’ field studies by selected
extension staff as part of on-job training. The studies were done in Kirinyaga, Kenya; two
areas in Tanzania, Mikese in Morogoro and Iringa in the southern highlands; and in
eastern Uganda. The information they generated was included in a RELMA technical
handbook on soil fertility and land productivity (Gachene and Kimaru, 2003).

Earlier, in 1997, RELMA had supported the production of a handbook on integrated soil
fertility management on small-scale farms in eastern Zambia (Raussen, ed. 1997).



Choice of technologies

Physical conservation measures

Early conservation programmes in the region emphasized building of physical barriers to
control runoff. These measures tended to target the symptoms of land degradation rather
than the immediate underlying causes, such as poor land management, overstocking and
overgrazing, which may themselves result from other factors, including poor markets and
outdated practices. The initial approaches did not link conservation to production and
markets, limiting the level of adoption.

At the beginning, programmes gave more attention was given to high rainfall areas than
to drier zones. However, in recent years, RELMA has given increasing attention to semi-
arid areas, as shown by its emphasis on water conservation. One of the most successful
cases is in Machakos, Kenya, where water was used as an entry point in an integrated
rural development approach that promoted community participation, use of local
resources, training and farmer empowerment.

To improve water supplies to households and for small-scale irrigation, RELMA
supported training of farmers and artisans to construct waterholes and pans, rock
catchments, sub-surface dams and shallow wells. It also enabled communities to protect
natural springs.

Biological and vegetative measures

In many areas, erosion takes place because the land has been left bare of vegetation
through clearing, overgrazing, drought, burning and ploughing. In a bid to curb these
practices, RELMA has over the years promoted good land husbandry using a
combination of physical and vegetative measures to maximize the use of rainfall and
control runoff.

It is now common practice to stabilize terraces using napier and other perennial grasses.
The fodder creates a link with livestock for in zero-grazing units, which produce manure
that goes back to enrich soils for napier and other crops.

In some cases, woody species have been planted along boundaries and on terrace risers.
However, the potential of calliandra hedges in the wetter areas has not been fully
exploited.

Conservation Agriculture

Although much physical conservation work has been done over the decades, erosion is
still taking place in many areas. Indeed, land degradation seems to be accelerating,
especially with the reduced emphasis on soil conservation in favour of a broader land
husbandry approach (Swallow et al. 2003). Soil conservation has been seen as a
‘treatment’ against degradation, making it difficult to sustain the required repeated
(seasonal) conservation works.

On the other hand, conservation agriculture (CA) is seen as a more sustainable solution,
partly because it helps to maintain ground cover crucial in controlling erosion. CA is a



land-use practice that incorporates the essential elements of land preparation and
planting, but eliminates the need to disturb the soil regularly. Instead, CA ensures the soil
is protected by a permanent cover. Besides reducing the cost of crop production, CA
increases soil moisture and fertility significantly, leading to higher yields.

These advantages indicate that for arable land, CA is a viable alternative to conventional
soil conservation programmes and traditional land preparation.

RELMA has been at the forefront in promoting conservation agriculture in the region. It
supported the creation of CA networks that are now involved in research, extension and
training as well as development and adaptation of equipment for land preparation.

Agroforestry practices

Higher fertilizer prices have opened up opportunities for wider adoption and application
of agroforestry solutions to improve soil fertility. Among these solutions are improved
fallows, also known as fertilizer trees, in mixtures or in rotation with crops. This practice
has improved crops in soils deficient in nitrogen, such as those in the southern Africa
region (Kwesiga et al. 1999). However, the addition of phosphorus fertilizers is essential
in soils deficient in phosphorus such as those in western Kenya (Jama et al., 1999).

Another promising agroforestry technology is biomass transfer, which involves a cut-
and-carry practice to apply nutrient-rich biomass to crops (Jama et al., 1999).

Farmers have adopted these technologies, especially in eastern and southern Africa. The
numbers are, however, way below expectations. There are several reasons for this,
including lack of seeds and seedlings, inadequate extension services and poor markets for
crop and tree products.

New approaches to technology transfer and adequate support systems need to be created
through suitable policies. For instance, farmer research groups and farmer field schools
should be used more in agroforestry technology transfer. A good example is the Embu
KEFRI/KARI/ICRAF/MoA collaborative project, which promoted calliandra for
conservation and fodder.

Frequent droughts are a serious challenge in the marginal farming areas, where many
people have become dependent on relief food. The situation is made worse by the
officially sanctioned dominance of maize and beans, which are highly sensitive to
moisture variations. A change of policy to promote tree crops (fruits and other multi-
purpose trees) would increase incomes, reduce poverty and improve food security. This
has been demonstrated in Kibwezi, Kenya (Mulatya, 2005).

RELMA has produced a considerable amount of information on agroforestry in
publications for extension workers in the region and other users.



Policy environment

Land tenure and sustainable land management

Land degradation can be traced to lack of comprehensive national policies to guide the
administration and use of land in East Africa. In all three countries, policies are
inadequate to deal with issues such as land tenure, ownership, landlessness and equitable
access, especially for the economically and socially disadvantaged.

Other underlying causes of land degradation and soil erosion include:

= Lack or poor implementation of land-use policies and legislation to guide and control the
allocation of land to the most appropriate and productive uses. This leads to the over-
cultivation of smallholdings in high rainfall areas and opening up of fragile semi-arid
areas for annual cropping.

= The low priority and inadequate resources given to land, water and forestry management
activities in official development programmes and among farming communities, and by
administrators and political leaders. The strong conservation efforts of the 1970s-90s
have run out of steam. Today, soil conservation is seen as a minor concern and erosion
seems to be accelerating in many areas.

» Inadequate agricultural modernization and minimal orientation to markets, poor private sector
participation, ineffective farmer institutions and weak links to service providers.

Security of land tenure is vital to conservation. The term tenure is derived from the Latin
word ‘tenere’, which means “to hold”. It defines the right or methods by which
individuals or groups acquire, hold or transfer the rights to land or other property.
Security of tenure is critical because farmers and other land users will not invest to
improve and maintain land if they are not assured of adequate returns through guaranteed
access to and ownership of the land.

In many areas, land reform has not moved in tandem with conservation. This has slowed
down the adoption and sustainability of improved land management technologies and
approaches. The study More People Less Erosion (Tiffen et al. 1994) showed a positive
correlation between effective land policy, land productivity and poverty reduction.
Conducted in Machakos, Kenya, the study found that tree cover and soil conservation
during increased during a period when the population increased five times. This
demonstrates that where land tenure is guaranteed, people will take the initiative and
spend time and resources to improve the land.

The three countries have finalized or are in the process of elaborating national land
policies to guide the administration and management and the complex issues surrounding
land, including equitable access. The policies also seek to create a socio-economic
framework on environmentally sustainable management and land resources that is
responsive to markets and farmers’ aspirations. These policies should be followed up
with those on agriculture and land use.



Gender perspectives

Deliberate action has been taken to give women a more prominent role in the
membership and leadership of local farmer organizations associated with the
conservation programmes in the three countries. A majority of the conservation,
production and marketing common interest groups (CIGs) are formed and run by women,
enabling them to improve their incomes and welfare. RELMA activity reports, for
instance, have to show gender-segregated data to ensure proper involvement of women in
projects. Training and empowerment of women will have positive impacts on the family,
especially on children.

What should now be done is to link women to sources of rural credit and put more
resources in business training.

Use of incentives

A mix of incentives has been used to create a more positive attitude to conservation and
help accelerate conservation (Sanders, D.W. et al., eds., 1999; Bridges, E.M. et al., eds.,
2001). Initially, some of the programmes paid for diversion ditches that cut across several
farms and conservation groups were given hand tools for the job. Farmers were also
taken on study tours, and competitions organized to promote a sense of achievement.
These incentives varied over time (and were finally removed), depending on rate of
adoption and in line with the training of farmers and progress in organizing them for
leadership and ownership of the programme.

RELMA has also used small amounts of seed money to start activities that are then
included into existing programmes.

To create a clear link between conservation and higher productivity and to improve
farmers’ access to markets and market information, high-value crops, particularly
horticulture, were introduced in many conserved areas.

Approaches used

Individual vs group approach

Kenya’s initial request for Swedish assistance resulted in the design of a ‘conventional’
engineering-type project with emphasis on use of heavy machinery. But the government
opted for a more modest process-oriented approach that better fitted the prevailing socio-
political environment. Since then, conservation programmes in the three countries have
progressively engaged the farmers in conservation work using local resources.

The initial approach of working with individual farmers proved to be slow and
ineffective. In its place, a “catchment” or focal area approach was developed adopted
starting 1987. In the new strategy, farmers fully participate in a process that examines
local resources in relation to their aspirations. This process becomes the basis of plans for
individual farms and the entire catchment.



Farmer participation

Farmer participation has evolved into a key extension approach in the country
programmes. Participatory methods developed since the 1980s are used to engage the
farmer in the change process, and to incorporate local knowledge in planning and
carrying out activities. People take part in various activities through low-level
(grassroots) organizations, elected focal area conservation committees or farmers’ groups
such as the traditional Mwethya groups of the Ukambani region in Kenya and common
interest groups promoted by RELMA in USCAPP and ULAMP in Uganda, and in
SCAPA in Tanzania.

In many areas, farmers were trained to lay out conservation works using simple
equipment. There was also intensive training on managing tree nurseries, which have
supplied large quantities of seedlings to farmers in the region.

Multi-disciplinary collaboration

Much of the success in the conservation programmes has been attributed to an integrated
approach that brought together key institutions and organizations, both government and
non-government. This ensured effective multi-disciplinary collaboration to create a good
mix of related disciplines such as forestry, agricultural and livestock production,
environment conservation and farmer organization.

Emphasis on land husbandry

The initial vision of the early programmes was “to conserve the environment and save the
land”. The focus was on macro-level goals as opposed to the farmer’s own immediate
concerns (social and economic benefits). However, there was a gradual shift of emphasis
from soil conservation per se to a broader land husbandry and land management approach
(Lundgren, L. 1993). The RSCU and RELMA after it were instrumental in the
development of the new approaches and the adaptation of technology.

RELMA worked directly with institutions that constituted its primary network. These
networks would, in turn, reach out to the smallholder farmers and livestock keepers, the
ultimate target groups.

Support systems

Effective government support over the past three decades has allowed the development of
a conservation culture and attracted resources from many development partners.
Conservation became a high profile activity at national level, promoting effective public
mobilization and attracting significant resources. Creation of separate soil and water
conservation sections in the agriculture ministries raised the profile of land resources
management.

Conservation programmes typically started off as small pilots run on limited funds from
RELMA. They then gradually expanded to cover all the target areas. The process
approach adopted was also flexible enough to allow the programme to grow, change,
adapt to new needs, build on lessons and respond to emerging challenges.

In addition, the programme design included a long-term perspective with a strong focus
on public education and sustained efforts to popularize new ideas and approaches. For
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example, programmes worked with schools and colleges to promote conservation by
producing books and improving curriculum content.

Key impacts and lessons

Economic assessment

Field investigations in the 1980s gave different estimates of the benefits of conservation
on smallholder farms in Kenya. Hedfors (1983), working at Tuloi in Nandi District,
found that the average yield of maize and beans was 62% and 77% higher, respectively,
on land where conservation had been done. Figueiredo (1986), also working in
Machakos, found that the yield of maize was on average 47% higher on terraced land
than on non-terraced farms. Holmgren (1987), in yet another study in Machakos, reported
similar results. The average yield of maize and beans on terraced land was 33% and 65%
higher, respectively, than on farms without terraces (Thomas et al, eds. 1997).

Continuing research at Katumani in Kenya also shows the importance of enhancing soil
moisture through conservation. Saving an additional 50mm of water above the effective
rainfall of 200mm raises maize yields by 200kg, 400kg and 800kg for low, medium and
high level of management, respectively (Thomas et al, eds. 1997).

Farmer empowerment

An important achievement of RELMA’s work is in empowering farmers. As a result of
various interventions, farmers are better organized. Farmers’ groups are the basis for
conservation work, production and marketing. In many areas, it is the farmers who plan
and construct conservation works.

Other activities undertaken by farmers include establishing and managing nurseries for
fodder trees and other species that can be used on farms.

Impacts on farm production

Conserved farms in Kenya generally obtained higher yields. In Uganda, USCAPP and
ULAMP projects showed notable banana yield increases, from 18-32kg a bunch on
unconserved farms, to 35-49 kg a bunch on farms with soil conservation and management
practices. The higher yields significantly increased family income.

Socio-economic impacts

In the Uganda case, increasing crop yields resulted in the reorganization of labour and
sharing of the money accruing from sales. For example, in USCAPP, banana farms had
had previously been managed by women, who provided most of the labour. The men only
came in for heavy duty work such as uprooting old banana stools. Women also did most
of the marketing and decided how to use money earned from sale of surplus bananas.

The dramatic change in the banana yields and a corresponding increase in income led to a
visible improvement in the community’s standards of living. For example, parents were
able to buy various items to improve the home and to pay fees, leading to higher school



enrolment and many started new family businesses. The men were attracted to work on
the farms and started to take part in managing production and sales of produce.

However, many cases the men later started investing earning from the farm in small
businesses at the local market centres, reducing the money available for use in the
households, especially for non-food expenses. In some cases, the businesses kept the men
away from the farms. This led to a shortage of labour and a heavier workload for women.
In some instances, diversion of cash away from the farm led to reduced inputs and lower
yields.

Increased diversification and enterprise development

Farms in the conserved areas show a good measure of diversification. Most notable
features include farm forestry and agroforestry, keeping of livestock, especially dairy
animals and small stock, and fruit production.

The agroforestry and farm forestry programme has proved to have been a good
investment. Public forests are increasingly unable to meet all the needs for wood and the
trees planted in the programme areas in the 1970s and 1980s are now meeting some of
the demand.

In many areas, however, trees are harvested without adequate new ones being planted,
creating a situation like that before conservation programmes started. The central and
eastern areas of Kenya around Mt Kenya are among the most affected. Action needs to be
taken to replace trees cut down and to expand planting to new areas.

In many cases, farmers who have conserved their land are also receptive to new
technologies and approaches that improve crop and livestock production (Regional Land
Management Unit, RELMA, 1999). For example, many of the farmers have adopted
intensive fodder production in the higher rainfall areas. They have planted napier and
other grasses and, lately, calliandra, along conservation lines to feed dairy cows. Manure
from the zero-grazing sheds is recycled back to the farm.

In the drier zones, farmers have planted different types of trees on terraces, but there is
room for a research and development programme to introduce fodder bushes.

Market failures are, however, a major setback in efforts to introduce high-value crops are
introduced to increase incomes and promote better adoption of soil conservation and soil
fertility interventions. Much smallholder production is also subject to control by traders,
while farmers are not organized well enough to have effective bargaining power.

Yet reducing rural poverty requires growing of more high-value crops, which, in turn,
require policy initiatives that provide longer-term solutions to the problem of marketing
produce from for small-scale farms.

Environmental benefits

Experiences from the three countries show that there has been an improvement in soil
management as indicated by reduced erosion. The conservation programmes also
promoted increased on-farm tree planting through many tree nurseries managed by
individuals and groups in the rural areas and in the main urban centres. For example, in
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Kenya, much of the Grevillea robusta planted on small farms in Eastern, Central and Rift
Valley provinces and elsewhere from the late 1970s emanated from the programme.
Other species included Azadrachta indica (neem), Cupressus species, Senna siamea,
Eucalyptus species and some indigenous dryland species.

In the three countries, the conservation programme also significantly contributed to wide
adoption of fruits, especially mangoes, avocado, citrus, macadamia, passion fruit,
pineapple, pawpaw and others, through a network of nurseries (Jaenicke, 1999).

Water is becoming increasingly scarce in the face of fast-growing demand. In response,
RELMA has been promoting various technologies for collection and storage of rainwater
around homesteads and on farms. These technologies ranged from small pans, masonry
tanks, retention ditches and different types of rock catchment tanks. Water is captured
from all available surfaces including runoff from roads. Springs have also been protected
and provide a regular flow of clean water.

Conclusions and recommendations

Opportunities, gaps and challenges

Policy and financing aspects

The main gap is lack of a strong policy and institutional framework to guarantee a
healthy flow of resources, integrate the many scattered activities and give context to soil
fertility and soil conservation work. Countries in the region have formulated or are
formulating consolidated national land policies to provide direction on land
administration and efficient use of natural resources. However, there is need for clear
land-use and agricultural policies to guide researchers, extension workers and farmers on
the use of land and land resources.

Research programmes

Much more attention has been given to the higher rainfall areas compared to the drylands
and pastoral zones. A key challenge is how to focus research and development on the vast
drylands of the three countries, especially adopting available technologies to the different
conditions and changing demographic demographics in these areas.

Market-oriented agroforestry approaches are necessary to create a more receptive
environment for ICRAF’s own scientific and development work.

Checking accelerating erosion

All three countries have adopted a broader land husbandry approach. They are putting
less emphasis on soil and water conservation, and giving even less attention to soil
fertility. The long-running conservation programmes have been phased out or absorbed
into larger extension programmes. As these changes take place, there is danger of
renewed erosion in areas previously covered by intensive conservation activities. New
approaches are required to effectively reach the millions of smallholdings that have
highly mixed farming systems. This would renew conservation with better attention to
increased production and marketing and use lessons from the 1980s and 1990s.



Agroforestry development

Agroforestry as a science and a practice has developed practical, people-oriented
approaches that have a clear focus on markets and seek to incomes and reduce poverty.
There have been commendable achievements in soil conservation and farm forestry over
the past three decades, thanks to various national programmes.

But there are still many challenges. For example, trees planted on farms from the late
1970s are now being harvested due to an acute shortage of fuelwood and timber. Yet
there are no widespread activities to produce and distribute seeds and seedlings for
replanting. Although there are many private companies the seed trade, they mainly
produce cereals and vegetable seeds. The supply of seed for green manure crops, new
varieties of fruits and other high-value tree crops for both high and low rainfall areas,
remains a problem.

Recent activities by ICRAF to promote fruit trees, bamboo and other species give some
hope, but more substantive research and development programmes are required.

Soil fertility improvement

Much research and development work on soil fertility has been done over the past three
decades. Soil fertility initiatives (SFIs) have been formulated for Uganda and Tanzania,
while Kenya’s is being developed. The Kenyan initiative is being developed. The SFls
have taken advantage of research on soils and soil fertility already done through
international research institutions such as ICRAF and Tropical Soil Biology and Fertility
Institute (TSBF). All these can form the basis for new policies and programmes to further
improve soil fertility and land productivity and to reduce poverty.
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Appendix 1

Table 1: Fertilizer consumption 1998/99 (selected countries) kg ha™

Country Kg ha™
Zimbabwe 50.97
Malawi 32.86
Kenya 22.66
Zambia 13.00
Tanzania 11.35
Ethiopia 11.08
Burundi 2.82
Rwanda 1.09
Uganda 0.28
Eastern/southern Africa 9.57

Country

China
India
Indonesia
Philippines

Thailand

European Union

Kg ha™

259
99
89
63
82

232




References

Admassie, Y. 1992. The Catchment Approach to Soil Conservation in Kenya. Report no. 6,
Regional Soil Conservation Unit/Swedish International Development Authority (RSCU/Sida).
Nairobi, 68 pp.

Agrisystems. 1998. Impact assessment study: National Soil Conservation Programme. Soil and
Water Conservation Branch, Ministry of Agriculture. Nairobi.

Assmo, P. and A. Eriksson. 1994. Soil Conservation in Arusha Region, Tanzania. Manual for
extension workers with emphasis on small-scale farmers. Regional Land Management
Unit/Sida (RELMA/Sida). Nairobi.

Beckley, V.A. 1933. Soil Erosion. Bulletin No. 1 Dept. of Agriculture. Government Printer.
Nairobi, 78 pp.
Bridges, E.M., Hannan, 1.D., Oldeman, L.R., de Vries, W.T.P., Scherr, S.J. and Sombatpanit, S.

2001. Response to land degradation. Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi and
Culcutta.

Buresh, R.J., Sanchez, P.A. and Calhoun, F. (eds.) 1997. Replenishing soil fertility in Africa. Soil
Society of America, Special Publication No. 51. Madison, USA.

Bunyasi, W. S. and J. N. Mburu. 2000. A survey of the soil fertility status of coffee farms in
Kiambu, Thika, and Machakos districts. Coffee Research Foundation Annual Report
2000/2001. Coffee Research Foundation. Nairobi, Kenya.

Christiansson, C., Mbegu, A.C. and Yrgard A. 1993. The Hand of Man: Soil conservation in
Kondoa Eroded Area, Tanzania. Regional Soil Conservation Unit/Sida. Nairobi.

Critchley, W. ed. 1999. Promoting Farmer Innovation. Workshop report no. 2, UNDP/RELMA.
Nairobi 131 pp.

Eriksson, A., ed. 1992. The Revival of Soil Conservation in Kenya. Carl Wenner’s personal notes
1974-81. Regional Soil Conservation Unit, SIDA. Nairobi, 30 pp.

FAOQ. 1999. Uganda Soil Fertility Initiative: Concept Paper. Investment Centre Division,
FAO/World Bank Cooperative Programme. FAO Rome.

FAQ. 2000. WOCAT CD-ROM Version 2. Land and Water Digital Media Series 9, FAO, Rome.

FAO. 2002. Declaration of the World Food Summit Five Years Later. Text adopted by the World
Food Summit Five Years Later, 10-13 June 2002, Rome: International Alliance Against
Hunger. FAO Rome.

FAO/WB. 2000. Project Framework for Promoting Conservation Agriculture in Sub-Saharan
Africa. Second Draft for Discussion.

Gachene, CKK. and Kimaru, G. (eds.) 2003. Soil fertility and land productivity. A guide for
extension workers in the eastern Africa region. RELMA Technical Handbook Series no. 30.
Regional Land Management Unit (RELMA), Swedish International Development Agency
(Sida). Nairobi, Kenya.

Gichuki, F., Mungai, D., Gachene, CKK. and Thomas, D. (eds.) 2000. Land and Water
Management in Kenya: Towards Sustainable Land Use. Ministry of Agriculture and Rural
Development. Nairobi.

Government of Uganda. 1991. National Environment Action Plan (NEAP). Entebbe: Government
Press.



16

Hall, A.D. 1929. Report of Agricultural Commission. Government Printer, Nairobi.

Harrison, P. 1987. The Greening of Africa. Breaking through in the Battle for Land and Food.
IIED/Earthscan, London.

Hurni et al. 1996. Precious Earth. From soil and water conservation to sustainable land
management. International Soil Conservation Organization (ISCO) and the Center for
Development and Environment (CDE), Bern.

Jaenicke, H. 1999. Good Nursery Practice: Practical guidelines for research nurseries. ICRAF,
93p.

Jama, B.A., Palm, C.A., Buresh, R.J., Niang, A.l., Gachengo, C., Nziguheba, G. and Amadalo, B.

2000. Tithonia diversifolia as a green manure for soil fertility improvement in western Kenya: a

review. Agroforestry Systems 49, 201-221

Jama, B.A., R. J. Buresh and F. Place. 1998. Seshania tree fallows on phosphorus-deficient sites:
maize yields and financial benefit. Agronomy Journal 90, 717-726.

Kamugisha, J.R., 1993. Management of natural resources and environment in Uganda: policy and
legislation landmarks, 1890-1990. Regional Soil Conservation Unit, Swedish international
Development Authority (Sida). Nairobi, Kenya.

Kenya Government, 1962. African Land Development (ALDEV) in Kenya, 1946-1962. Ministry
of Agriculture, Animal Husbandry and Water Resources. Nairobi.

Kwesiga, F.R.; Franzel, S.; Place, F.; Phiri, D.; Simwanza, C.P. World Agroforestry Centre
(ICRAF), Nairobi (Kenya) 1999. Sesbania sesban improved fallows in eastern Zambia. Their
inception, development and farmer enthusiasm. -- The Netherlands: Kluwer Academic
Publishers, Agroforestry Systems 47(1-3) p.49-66. [1999007] ICRAFP

Lundgren, L. 1991. The Kenyan National Soil Conservation Project — an example of an integrated
natural resource management project. Swedforest Consulting AB, Stockholm.

Lundgren, L. and G. Taylor. 1993. From Soil Conservation to Land husbandry: Guidelines based
on Sida’s experience. Swedish International Development Authority, Stockholm.

Lundgren, L. 1993. Twenty years of Soil Conservation in Eastern Africa. Regional Soil
Conservation Unit (RSCU) Technical Handbook Series: 4. Regional Soil Conservation
Unit/Sida. Nairobi, Kenya.

Maher, C. 1951a. The Development of Soil Conservation in Kenya Colony: Part I, the earlier
years. World Crops, 3: 215-218.

Maher, C. 1951b. The Development of Soil Conservation in Kenya Colony: Part 11, the last ten
years of the half century. World Crops, 3: p258-261.

Mulatya, J. 2005. ARIDSAK Experience. Prunus Tribune, 1. page 3.

Mutunga, K and Critchley, W. 2001. Farmer Initiatives in Land Husbandry. Regional Land
Management Unit/Sida (RELMA). Nairobi.

Mutunga, K and Critchley, W. 2001. Farmers' Initiatives in Land Husbandry: Promising
technologies for the drier areas of East Africa. Regional Land Management Unit/Sida.
Nairobi.

Mututho, J.M. 1989. Some aspects of soil conservation on grazing land. In: Thomas, D.B. et al.
eds. Soil and Water Conservation in Kenya. Department of Agricultural Engineering,
University of Nairobi, p315-322.

Nissen-Petersen, E. 2000. Water from Sand Rivers. Technical Handbook no. 23, Regional Land
Management Unit, Nairobi.



Ondiege, P. 1996. Land tenure and soil conservation. In: Juma, C. and Ojwang, J.B., eds. In Land
We Trust. Initiatives Publishers, Nairobi and Zed Books, London. 117-142.

Pretty, J.N., Thompson, J. and Kiara, J.K. 1995. Agricultural regeneration in Kenya: the
catchment approach to soil and water conservation. Ambio 24:7-15.

Raussen, T. (ed.) 1997. Integrated soil fertility management on small-scale farms in Eastern
Province of Zambia.

Regional Land Management Unit (RELMA) 1999. Uganda Soil Conservation and Agroforestry
Pilot Project (USCAPP): project completion report. Regional Land Management Unit,
Nairobi.

Reij, C., Scoones, 1., and Toulmin, C. (eds.) 1996. Sustaining the soil. Indigenous soil and water
conservation in Africa. IIED and Earthscan Publications, London.

Republic of Kenya. 1971. National Report on the Human Environment in Kenya. Report prepared
for the 1972 UN Conference on the Human Environment, Stockholm. Government Printer,
Nairobi.

Sanders, D.W., Huszar, P.C., Sombatpanit, S and Enters, T., eds., 1999. Incentives in Soil
Conservation: from theory to practice, World Association of Soil and Water Conservation,
Oxford and IBH Publishing Co., New Delhi and Calcutta.

Smaling, E.M.A., Nandwa, S.M. and Janssen, B.H. 1997. Soil fertility in Africa is at stake. In:
Buresh, R.J., Sanchez, P.A. and Calhoun, F., eds. Replenishing Soil Fertility in Africa. Soil
Science Society of America and American Society of Agronomy. Madison, Wisconsin, 47-62.

Swallow, B., Okono, A., Ong, C., Place, P.2003. Transvic: Improved land management across the
Lake Victoria Basin. In R. R. Harwood and A. H. Kassim (eds) Research towards integrated
natural resources management: examples of research problems, approaches and partnerships in
action in the CGIAR. CGIAR Interim Science Council: Centre Directors’ committee on
integrated natural resources management, Rome, Italy, p65-78.

Thomas, D.B., Eriksson, A., Grunder, M., and Mburu, J.K., eds. 1997. Soil and water
conservation manual for Kenya. Soil and Water Conservation Branch. Ministry of
Agriculture, Livestock Development and Marketing, Nairobi.

Thomas, D.B., Mutunga, K., and Mburu, J.K. 2003. Soil and water conservation in Kenya as
documented through WOCAT. Working Paper No. 19, 2003. Regional Land Management
Unit (RELMA), Swedish International Development Agency (Sida). Nairobi.

Tiffen, M., Mortimore, M. and Francis Gichuki. 1994. More People Less Erosion: Environmental
Recovery in Kenya. Wiley, New York and Acts Press, Nairobi. 311 pp.

United Nations Development Programme (UNDP). 2005. Human Development Report:
International cooperation at crossroads. Aid, trade and security in an unequal world. UNDP,
New York.

United Republic of Tanzania. 1992. National Agricultural and Livestock Extension Policy and
Implementation Guidelines. Ministry of Agriculture, Dar es Salaam.

Wenner, C.G. 1981. Soil Conservation in Kenya. Soil and Water Conservation Branch, Ministry
of Agriculture, Livestock Development and Marketing, Nairobi, 230 pp.

Wenner, C.G. 1984. Gully Erosion and Gully Control in Kenya. Soil and Water Conservation
Branch, Ministry of Agriculture, Livestock Development and Marketing, Nairobi.



Working papers in this series

1. Agroforestry in the drylands of eastern Africa: A call to action

2. Biodiversity conservation through agroforestry: managing tree species diversity
within a network of community-based, nongovernmental, governmental and
research organizations in western Kenya.

3. Invasion of Prosopis juliflora and local livelihoods: Case study from the Lake
Baringo area of Kenya

4. Leadership for change in Farmers Organizations: Training report. Ridar Hotel,
Kampala, 29th March to 2nd April 2005

5. Domestication des especes agroforestieres au Sahel : Situation actuelle et
perspectives

6. Relevé des données de biodiversité ligneuse: Manuel du projet biodiversité des
parcs agroforestiers au Sahel

7. Improved Land Management in the Lake Victoria Basin: TransVic Project’s Draft
Report

8. Livelihood capital, strategies and outcomes in the Taita hills of Kenya

9. Les especes ligneuses et leurs usages: Les préférences des paysans dans le Cercle
de Ségou, au Mali

10. La biodiversité des espéces ligneuses: Diversité arborée et unités de gestion du
terroir dans le Cercle de Ségou, au Mali

11. Bird diversity and land use on the slopes of Mt. Kilimanjaro and the adjacent
plains, Tanzania

12. Water, women and local social organization in the Western Kenya Highlands



13.

14.

15.

16.

17.

Highlights of ongoing research of the World Agroforestry Centre in Indonesia

Prospects of adoption of tree-based systems in a rural landscape and its likely
impacts on carbon stocks and farmers’ welfare: the FALLOW Model Application
in Muara Sungkai, Lampung, Sumatra, in a ‘Clean Development Mechanism’
context

Equipping Integrated Natural Resource Managers for Healthy Agroforestry
Landscapes.

Are they competing or compensating on farm? Status of indigenous and exotic
tree species in a wide range of agro-ecological zones of Eastern and Central
Kenya, surrounding Mt. Kenya.

Agro-biodiversity and CGIAR tree and forest science: Approaches and examples
from Sumatra



Who we are

The World Agroforestry Centre is the international leader in the
science and practice of integrating 'working trees' on small farms and
in rural landscapes. We have invigorated the ancient practice of
growing trees on farms, using innovative science for development to

transform lives and landscapes.

Our vision

Our Vision is an 'Agroforestry Transformation' in the developing world
resulting in a massive increase in the use of working trees on working
landscapes by smallholder rural households that helps ensure security in
food, nutrition, income, health, shelter and energy and a regenerated

environment.

Our mission

Our mission is to advance the science and practice of agroforestry to help

realize an 'Agroforestry Transformation' throughout the developing world.

4
FUTURE éﬂ‘—‘
HARVEST CGIAR
A Future Harvest Centre supported by the CGIAR

United Nations Avenue, Gigiri - PO Box 30677 - 00100 Nairobi, Kenya
Tel: +254 20 7224000 or via USA +1 650 833 6645
Fax: +254 20 7224001 or via USA +1 650 833 6646
www.worldagroforestry.org




	About the authors  
	 
	Kimaru Gathiru Land management and conservation specialist                   P.O. Box 2239, Embu, Kenya. (gkimaru206@yahoo.com) 
	Chin Ong         World Agroforestry Centre, P.O. Box 30677, Nairobi, Kenya c.ong@cgiar.org (Corresponding author) 
	Abstract 
	 
	 Introduction 
	Land degradation  
	Significance of the problem of land degradation 
	Estimates and costs of land degradation  

	 
	Soil fertility depletion 
	Impacts of soil fertility depletion 
	RELMA’s response to soil fertility depletion 

	Choice of technologies 
	Physical conservation measures  
	Biological and vegetative measures 
	Conservation Agriculture  
	Agroforestry practices 

	Policy environment 
	Land tenure and sustainable land management  
	Gender perspectives 
	Use of incentives 
	Approaches used 
	Individual vs group approach 
	Farmer participation  
	Multi-disciplinary collaboration  
	Emphasis on land husbandry 
	Support systems 


	Key impacts and lessons 
	Economic assessment 
	Farmer empowerment 
	Impacts on farm production 
	Socio-economic impacts 
	Increased diversification and enterprise development 
	Environmental benefits 
	Opportunities, gaps and challenges  
	Policy and financing aspects  
	Research programmes 
	Checking accelerating erosion 
	Agroforestry development 
	Soil fertility improvement 

	Appendix 1 
	 
	 References 
	 Working papers in this series 





