Report on the African Soil Partnership Workshop
20 – 22 May 2015
Coconut Grove Hotel
Elmina, Ghana

Acknowledgement
The African Soil Partnership Workshop was organized and implemented by the FAO and funded
by the European Commission through the Global Soil Partnership. We thank all participants from
Sub-Saharan Africa for their active participation during the workshop and for their commitment
towards the implementation of future GSP activities through the African Soil Partnership. Our
gratitude goes to the European Commission who financially supported this workshop.
This report was compiled by Liesl Wiese and Ronald Vargas. The content comes, in part, directly
from the presentations made by participants from each country and all presenters are thanked
for their valuable contributions. The discussions in plenary sessions are also reflected and the
recommendations emanating from these deliberations are provided. Each workshop participant
is warmly acknowledged for his/her active contribution representing their country or institution.
This report should provide valuable information and suggestions to feed into the finalization of
an Implementation Plan for the African Soil Partnership.

Table of Contents
Acknowledgement .......................................................................................................................... 2
Table of Contents ............................................................................................................................ 3
Table of Figures ............................................................................................................................... 4
List of Tables ................................................................................................................................... 5
List of Acronyms .............................................................................................................................. 6
Preamble ......................................................................................................................................... 8
Summary –Priorities for sustainable soil management in Africa ................................................... 9
1

Introduction to the Global Soil Partnership and Regional Initiatives ................................... 10
1.1

2

Opening Session ............................................................................................................. 10

National presentations on priorities for sustainable soil management ............................... 12
2.1

Priorities of sustainable soil management in Benin. ...................................................... 12

2.2

Priorities for sustainable soil management in Botswana. ............................................. 13

2.3

Priorities for sustainable soil management in Burkina Faso. ......................................... 14

2.4

Priorities for sustainable soil management in Cabo Verde............................................ 17

2.5

Status, priorities and needs for sustainable soil management in Cameroon. ............... 21

2.6

Needs and priorities for sustainable land management in Chad. ................................. 22

2.7

Needs and priorities for sustainable land management in Djibouti. ............................. 24

2.8

Priorities for sustainable soil management in the Democratic Republic of Congo. ...... 26

2.9

Priorities for sustainable land management in Gabon .................................................. 28

2.10

National priorities for sustainable soil management in The Gambia......................... 29

2.11

Status, needs and priorities for sustainable soil management in Ghana. .................. 31

2.12
Equipment available at the National Laboratory of soil, water and plants in Guinea
Bissau. .................................................................................................................................... 32
2.13

Plan and priorities for sustainable soil management in Guinea. ............................... 32

2.14

Priorities for sustainable soil management in the Mountain Kingdom of Lesotho. .. 34

2.15

Status and priorities for sustainable soil management in Liberia. ............................. 37

2.16

Priorities for sustainable soil management in Malawi. .............................................. 39

2.17

National Action Plan for Sustainable Land Management for Mauritius and Rodrigues.
.................................................................................................................................... 41

2.18
Sustainable soil resources management status, priorities and challenges in
Mozambique. ............................................................................................................................ 46
2.19

Status, priorities and needs for sustainable soil management in Namibia................ 47

2.20

Priorities for sustainable soil management in Niger. ................................................. 49

2.21

Priorities for sustainable soil management in Nigeria. .............................................. 51

2.22

Priorities for sustainable soils fertility management in Rwanda. .............................. 55

2.23

Priorities for sustainable soil management in Senegal. ............................................. 59

2.24

Priorities for sustainable soil management in South Africa. ...................................... 61

2.25

Sustainable soil management in Swaziland................................................................ 64

2.26

Sustainable soil management in Tanzania. ................................................................ 66

2.27

Status, needs and priorities for sustainable land management in Togo.................... 68

2.28

Priorities for sustainable soil management in Uganda. ............................................. 69

2.29

Priorities for the management of soils in Zambia. ..................................................... 73

3

Working Groups for the AfSP Implementation Plan ............................................................. 75

4

Establishment of an AfSP Steering Committee..................................................................... 76

5

Workshop Communiqué ....................................................................................................... 76

Annex 1. Workshop Agenda ......................................................................................................... 77
Annex 2. List of Participants.......................................................................................................... 80
Annex 3. Elmina Communique...................................................................................................... 84

Table of Figures
Figure 1. Ecological zones of Botswana. ....................................................................................... 14
Figure 2. Climatic zones of Burkina Faso. ..................................................................................... 15
Figure 3. Distribution of the main soil groups in Burkina Faso ..................................................... 16
Figure 4. Soil map of Santiago, Cabo Verde. ................................................................................. 18
Figure 5. Potential for farmland in Chad in 2001.......................................................................... 24
Figure 6. Soil types of Djibouti. ..................................................................................................... 25
Figure 7. Soil associations in Lesotho ........................................................................................... 36
Figure 8. Annual fertilizer use in Malawi from 2002 to 2012. ...................................................... 40
Figure 9. FAO Soil map of Niger. ................................................................................................... 49
Figure 10. Agro-ecological zones of Rwanda. ............................................................................... 56
Figure 11. Main soil types in Senegal as delineated in 1965. ....................................................... 60
Figure 12. Land Capability classes in South Africa. ....................................................................... 63
Figure 13. Actual water erosion potential in South Africa. .......................................................... 64
Figure 14. Agro-ecological zones of Swaziland. ............................................................................ 65
Figure 15. The main soil types in Uganda. .................................................................................... 71
Figure 16. The four agro-ecological regions of Zambia. ............................................................... 74

List of Tables
Table 1. Land uses in Burkina Faso as % of the total country area .............................................. 15
Table 2. Inventory of soil maps for Cameroon. ............................................................................ 22
Table 3. Area extent of land types and land uses in Liberia. ........................................................ 38
Table 4. Soil types in Liberia.......................................................................................................... 39
Table 5. Land area of the Republic of Mauritius (Source: Hydrology Data Book, 2005 and other
sources). ........................................................................................................................................ 41
Table 6. Land uses in Mauritius. ................................................................................................... 42
Table 7. Ratings of agro-ecological zones of Nigeria based on rain fed agricultural productivity.
....................................................................................................................................................... 52
Table 8. Productivity rating of Nigerian soils. ............................................................................... 53
Table 9. Agro-ecological zones of Rwanda and their major limitations to agricultural
development. ................................................................................................................................ 57
Table 10. Soil fertility classes in Rwanda, their characteristics and relative occurrence. ............ 57
Table 11. Distribution of soil types in Senegal. ............................................................................. 60
Table 12. Soil suitability for agriculture. ....................................................................................... 61

List of Acronyms
AfSIS

Africa Soil Information Service

AfSP

African Soil Partnership

AGEOS

Agence Gabonaise d'Etudes et d'Observations Spatiales

AGRA

Alliance for a Green Revolution in Africa

ASRP

African Security Research Project

ASWAp

Agriculture Sector Wide Approach

CARI

Central Agricultural Research Institute (Liberia)

CASSS

Soil Science Society of Cameroon

CBD

Convention on Biological Diversity

CCAFS

Climate Change, Agriculture and Food Security

CEC

Cation Exchange Capacity

CIAT

International Center for Tropical Agriculture

EMBRAPA

Empresa Brasileira de Pesquisa Agropecuária

ESCOM

Electricity Supply Corporation of Malawi

FAO

Food and Agriculture Organization of the United Nations

FFN

Fond Forestier National

GDP

Gross domestic product

GEF

Global Environmental Facility

GSP

Global Soil Partnership

IITA

International Institute for Tropical Agriculture

INERA

Institut National pour l'Etude et la Recherche Agronomiques

INIA

National Institute for Agronomic Research

ISFM

Integrated Soil Fertility Management

LADA

Land Degradation Assessment in Drylands

MEA

Millennium Ecosystem Assessment

MGDS II

Malawi Growth and Development Strategy II

NAMA

Nationally Appropriate Mitigation Actions

NAP

National Action Plan

NAPA

National Adaptation Programmes of Action

NGO

Non-governmental Organization

NPK

Nitrogen, Phosphorous, Potassium (Fertilizer)

OFRA

Optimising Fertilizer Recommendations in Africa

PAR

Participatory Action Research

SHC

Soil Health Consortium

SOFESCA

Soil Fertility Consortium for Southern Africa

SSM

Sustainable soil management

UNCCD

United Nations Convention to Combat Desertification

UNDP

United Nations Development Programme

UNFCCC

United Nations Framework Convention on Climate Change

WAAPP

West Africa Agricultural Productivity Program

Preamble
This document summarizes the proceedings of the first African Soil Partnership (AfSP) Workshop
held in Elmina, Ghana, from 20 to 22 May 2015. The objectives of the Workshop were to (i)
celebrate the International Year of Soils by increasing awareness on the fundamental roles of
soils for human well-being, food and nutrition security, sustainable development and climate
change adaptation and mitigation; (ii) to review and prioritize challenges in the region towards a
full promotion of sustainable soil management; (iii) to consolidate the African Soil Partnership by
establishing a steering committee and working groups; (iv) to review the African Soil Partnership
Implementation Plan and discuss the way forward.
The discussions and presentation were sub-divided into the following sessions:
1. Introduction to the Global Soil Partnership, Regional Initiatives and the Draft African Soil
Partnership Implementation Plan;
2. National presentations on the status, needs and priorities for sustainable soil
management;
3. Establishment of GSP Pillar working groups to further develop priorities and activities in
the AfSP Implementation Plan;
4. Establishment of an AfSP Steering Committee, including the election of a Committee
Chair;
5. Preparation of a workshop communique;
6. The suggested way forward for the African Soil Partnership.

Summary – Priorities for sustainable soil management in Africa
Soil performs a fundamental role in human well-being as the foundation of food and nutrition
security, sustainable development and climate change adaptation and mitigation and as such, a
good understanding of farming should start from a good understanding of the soil. There is a
need for a stronger partnership in Africa to provide a voice for soils in terms of its multiple roles
and to move toward achieving major outcomes in terms of sustainable soil management and
food security on the continent.
Most countries reported both chemical and physical soil degradation. Chemically, African soils
are generally characterized by fertility and organic matter decline, with low external inputs of
both fertilizers and organic matter. This leads to low soil productivity and yield gaps in many
countries which in turn leads to food imports. Physically, both water and wind erosion lead to
large losses in topsoil, while compaction, acidity and salinity lead to reduced production potential
in many countries.
Causes of soil degradation are often attributed to slash and burn practices, deforestation and
overgrazing, as well as conventional tillage practices which include monoculture production
which is exacerbated by a lack of knowledge and capacity amongst farmers to implement more
sustainable production practices. Where such knowledge and capacity does exist, an additional
challenge is the cost of external inputs such as improved seeds and fertilizers which is often not
affordable to farmers in low income groups.
The insufficient use of soil and water conservation measures is often found, driven by inadequate
policies and regulations on sustainable soil management, insufficient investment and
governmental support to implement existing guidelines, limited technical capacity and
knowledge on sustainable soil management practices, as well as insufficient soil data and maps
relevant to SSM decision making and implementation.
Overall, the large potential and diversity of Africa’s soils was recognized and their fundamental
value for food security and overall sustainable development was highlighted. Current
degradation processes are threatening the soil resource on the continent which in turn adversely
affects economic development, particularly agricultural production and associated food and
nutrition security, provision of ecosystem services and increased poverty. This is exacerbated by
climate change and unsustainable soil management practices that are affecting the most
vulnerable people in this region.
The establishment of the African Soil Partnership is a unique opportunity to address the current
challenges and serve as a platform for promoting sustainable soil resources management in the
region and priorities were highlighted as the protection and conservation of good soils,
restoration and rehabilitation of degraded soils, promotion of sustainable soil resources
management at all levels and in all land use types with focus on nutrient balance, soil
conservation measures, and increasing soil organic matter and carbon stocks. Similarly, there is
the need to enhance soil information by using state of the art methods of digital soil mapping
and advocating for having effective national soil information systems.
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Introduction to the Global Soil Partnership and Regional Initiatives

1.1 Opening Session
Francis Tetteh, President of the Soil Science Society of Ghana, welcomed all participants to
Ghana and to the African Soil Partnership workshop. Francis highlighted that a good
understanding of farming should start from a good understanding of the soil, but that poor
policies and poor management have contributed to low soil fertility in many African countries.
Bukar Tijani, Assistant Director General and Regional Representative to Africa, FAO, Accra,
delivered a keynote address saying that soil performs a fundamental role in human well-being as
it is the foundation of food and nutrition security, sustainable development and climate change
adaptation and mitigation. He urged the need for stronger partnership in Africa to provide a voice
for soils in terms of its multiple roles and to move towards achieving major outcomes in terms of
sustainable soil management and food security on the continent.
Lamourdia Thiombiano, Deputy Regional Representative to Africa, FAO, Ghana said that a
renewal in the critical mass of soil science is needed and that younger people should be brought
into the field. Lamourdia highlighted the fact that there is a need to address climate change and
developing resilience towards climate change adaptation, as well as to establish linkages and
networks with other national, regional and global initiatives that impact soil health. There is a
further need to influence soil management related policies to enable improved soil management
and to convince all stakeholders to take better care of soils.
Ronald Vargas, Officer Land and Water Division, FAO, Rome gave an introduction to the Global
Soil Partnership and the workshop, highlighting the actions taken during the two years since the
launch of the two sub-regional Soil Partnerships (Western and Central African Soil Partnership
and Eastern and Southern Africa Soil Partnership) in early 2013.
It was realized in 2011 that soils did not get the necessary global attention as key natural resource
and that a vacuum existed on soil governance at global level. The Global Soil Partnership was
subsequently established to improve the governance of soil resources globally in order to
guarantee healthy and productive soils for a food secure world, as well as support other essential
ecosystem services. The GSP structure was explained, indicating that the Partnership at the time
had 450 partners which included the FAO members.
During the second Plenary Assembly held in 2014, the nomination of national focal points was
endorsed by FAO Members. A call for such nominations was sent to all FAO Members, with 125
countries having nominated their focal points at the time of the Workshop. The expected role of
the GSP focal points, according to the call for nominations, would be to “collate and distribute
relevant communications, information material and invitations to meetings and consultations,
received from the GSP Secretariat, to the most appropriate government authorities and/or
national institutions, as well as any other relevant body not already registered as a GSP partner,
dealing with soil matters within their country. Preferably, focal points should be senior
government officials dealing with soil management and conservation matters”. The AfSP
Workshop was the first event aimed at national focal points, but since not all countries have

nominated focal points, many participants were invited based on the attendance of the subregional launch events.
Nominations for experts to serve during the second term of the Intergovernmental Technical
Panel on Soils (ITPS) was sent to all GSP partners, closing on 20 May 2015. By the time of the
Workshop, only three nominations for African experts were received, while Africa is represented
by five experts. Ronald appealed for further African nominations to be submitted to the GSP
Secretariat by the end of the workshop.
Global plans of action were endorsed by FAO Members during the second Plenary Assembly in
2014 for Pillars 1, 2, 4 and 5, with the action plan for Pillar 3 to be evaluated during the third
Plenary Assembly in June 2015. Subsequent progress has been made on a global implementation
plan for Pillar 4 aimed at the development of a Global Soil Information System. A copy of the
draft implementation plan was sent to all participants following the AfSP workshop for their
comments.
The following main achievements of the GSP to date were mentioned:









Updated World Soil Charter (just endorsed by the FAO Council);
Establishment of Regional Soil Partnerships (all regions);
Support to develop capacities on soils in the various regions;
Establishment of the Healthy Soils Facility;
Advocacy for the inclusion of soils in the sustainable development goals;
Preparation of the Status of the World Soil Resources Report;
Important work of the ITPS;
Declaration of World Soil Day (5 December) and International Year of Soils 2015.

The Healthy Soils Facility was established in 2014 as an umbrella programme/facility, with an
estimated programmatic budget of USD 64 million over a five-year implementation period.
Current resource partners contributing to the Facility are the European Commission, Thailand,
Switzerland and the International Fertilizers Association. Potential future contributions are still
under discussion. The Facility consist of the following components (linked to the five Pillars):







Sustainable soil management;
Soil Information Systems and SoilSTAT;
Strengthening national soil institutions;
Awareness raising, education and policy dialogue;
Soil research, extension and capacity building;
Soil conservation and soil restoration.

Finally, the objectives of the AfSP Workshop were highlighted as:





Consolidating the AfSP with through the presence of focal points and elicit their active
involvement in the region;
Establish a steering committee (with a chair) and if possible, an AfSP Secretariat;
Agreeing on the development of a regional Implementation Plan;
Agreeing on celebrations of the International Year of Soils 2015;



Discussing the potential implementation of an Abuja Inter-ministerial meeting to relaunch the Abuja declaration from Fertilizers to Soil Health.

The need to keep the momentum within the GSP was stressed in order to increase investment
on sustainable soil management beyond 2015 and Ronald confirmed the GSP Secretariat’s
continued commitment to making this a reality.
Liesl Wiese, Soil Science Researcher, Agricultural Research Council - ISCW, South Africa
presented an introduction to the African Soil Partnership, its launch during 2013 and subsequent
activities, as well as its draft implementation plan. The African Soil Partnership was launched in
Western and Central Africa during March 2013 in Accra, Ghana, and in Eastern and Southern
Africa during April 2013 in Nairobi, Kenya. During these workshops, regional priorities for
sustainable soil management were discussed and the need for training on digital soil mapping
(DSM) techniques was highlighted as a particularly important requirement.
Sub-regional DSM training sessions were subsequently organized, funded by the European
Commission. Training for Eastern and Southern Africa was split into two training sessions of a
week each held in Nairobi, Kenya. The first session was held in October 2014 and the second in
February 2015. Training for Western and Central Africa was given during a two-week session in
March 2015 held in Accra, Ghana.
Liesl presented the draft Implementation Plan, highlighting that the aims of the Plan are to
indicate priority activities for the next five years in terms of the Recommendations made in the
global Pillar action plans in order to motivate for funding of these activities. The Plan should
include clear outcomes, outputs, actions and activities for a five-year period, the implementation
of which will be facilitated and supported by the GSP Secretariat. The Implementation Plan
further calls for national level contributions and support, in kind or financial, to contribute to its
implementation. The Implementation Plan is developed according to the Guidelines to Develop
Regional Implementation Plants (RIPs) by the Regional Soil Partnerships.
Finally, the Recommendations per GSP Pillar were presented to familiarize participants with the
commitments made by the GSP to date in terms of its implementation.
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National presentations on priorities for sustainable soil management

Country representatives gave 5 to 10 minute presentations to highlight their national priorities
for sustainable soil management. The section below gives provides an overview of the brief
information presented.

2.1 Priorities of sustainable soil management in Benin.
Attanda Mouionou Igué, Soil Inventory and Land Evaluation, INRAD, Benin
Soils in Benin are affected by both physical and chemical soil degradation. Physical soil
degradation mainly occurs as sheet, rill and gully erosion, with sheet erosion removing the more
fertile topsoil, resulting in the accumulation of concretions on the soil surface. Gully erosion leads
to areas classified as badlands and has adverse effects of infrastructure destruction and river
sedimentation.

Land degradation compromises the development and even the survival of the population, with
six degradation phenomena being observed. The degradation of vegetation cover is by far the
most important phenomenon and is due to slash and burn shifting cultivation, the action of
migratory herds, logging (timber production for domestic energy, construction and furniture) and
wildfires. Water erosion occurs especially in cultivated fields where no conservation measure are
in place, as well as in residential areas and along river edges. Wind erosion occurs in northern
Benin towards the Sahel, while a loss of fertility in all cultivated lands occurs due to poor land
management as a result of the technological capacity of farmers still being low. Physical
degradation is mainly the result of erosion exposing the lower horizons and overexploitation of
land which causes the loss of soil fertility and sometimes acidification.
Priority Needs
The current soil map of Benin is at a scale of 1:200 000 and was developed from data gathered
between 1968 and 1969. There is therefore a strong need for updated information on soil
characteristics in order to better define degraded soils in different agro-ecological zones and
correct deficiencies of nutrients in soil for healthy food production. Land degradation needs to
be stopped and degraded areas and regions be restored. In addition, areas not yet affected by
land degradation need to be protected and operating and production systems need to be
implemented for sustainable agriculture which are efficient and safe for the environment. Finally,
the living and economic conditions of urban and rural populations need to be improved.

2.2 Priorities for sustainable soil management in Botswana.
Chebukani Mpapho Fanani, Ministry of Agriculture, Botswana
Botswana has a population of 2 201 million, an area of 600 400km2 and a predominantly subtropical climate. Agriculture provides for the livelihoods of 80% of the population, but accounts
for only 3% of the gross domestic product (GDP). The country is divided into four ecological zones
namely the Hard veld, Sand veld, Transition Sand veld-Hard veld, and the Wet sand veld as
indicated in Figure 1. Soils in the country is dominated by Arenosols (73%), followed by Luvisols
(5%) and Regosols (5%) and Calcisols (4.2%).
Challenges in sustainable soil management
Some challenges in terms of sustainable soil management largely relate to soil degradation. The
most prominent types of soil degradation are soil erosion in agricultural land (sheet, rill and gully
erosion), soil salinity/alkalinity in the drier areas which is increased due to erratic rainfall, nutrient
depletion in agricultural soils. The high cost of importing fertilizers contributes to the insufficient
application of fertilizers in many areas. Soil pollution, on the other hand, results from the
application of fertilizers without prior soil testing. Soil drainage is low in the alluvial areas of the
Okavango Delta and the Chobe Enclave where high rainfall causes drainage problems. 71% of the
land in Botswana is used for communal grazing and wildlife assert further pressure on soils.
Informed decision making regarding soil management is hampered by the lack of climate and
flooding hazard maps, old soil databases, an outdated soil suitability map and a shortage of soil
scientists to provide technical knowledge and advice.

Figure 1. Ecological zones of Botswana.
Priorities and needs for sustainable soil management
Priorities for physical soil restoration activities in Botswana include the need to promote and
increase the application of conservation agriculture to increase soil productivity, the use of
contour bunds for the protection of agricultural land against water runoff, the stabilization of
sand dunes in the Kalahari Desert, the introduction of indigenous vegetation into communities
to combat degradation, and integrated soil fertility management.
In terms of improving decision making on soil management, priorities are to increase capacity in
terms of informed soil management to optimize production while maintaining long term soil
productivity, upgrading the soil database of Botswana to enable the development of various
scales of digital soil maps, strengthening the capacity of soil laboratories to provide quality
services by developing analytical methodologies and training junior staff, exchanging experience
and information at a regional scale, and creating awareness on the appropriate use of fertilizers.

2.3 Priorities for sustainable soil management in Burkina Faso.
Zacharia Gnankambary, Beureu National des Sols, Burkina Faso
Agriculture in Burkina Faso
Agriculture in Burkina Faso accounts for 40% of the GDP, with 92.1% of the population relying on
agriculture for their livelihoods. With more than 90% of agriculture is practiced under rain fed
conditions, production is largely dependent on climatic conditions.
Production of food crops is mainly focused on maize, sorghum and millet which make up 90% of
the staple diet, while cash crops mainly consist of cotton, cowpea and sesame. Agriculture is

mainly characterized by small farmer systems and family agriculture, but is extensive in its extent
using low mechanization and low use of fertilizers for most crops, except cotton. Agriculture
therefore exerts high pressure on soil and land resources which is exacerbated by population
growth, migration and the development of gold mines in agricultural areas.
The areas occupied by certain land uses in the country are summarized in Table 1 and the four
climatic zones shown in Figure 2. The annual rainfall increases from north to south across the
country and across the climatic zones (i.e. from <500mm per annum in the North Sahelian zone;
900 – 1200mm per annum in the South Sudanese zone).
A wide range of soil types occur in the country as illustrated in Figure 3 indicating the distribution
of the main broad groups of soils and their relative area of occurrence.
Table 1. Land uses in Burkina Faso as % of the total country area
Land Use

% of land area

Arable land

17.7

Agricultural land

39.8

Permanent cropland

0.2

Irrigated land

0.5

Forest area

24.8

Nationally protected areas

14.0

North Sahelian
zone
South Sahelian
zone
North
Sudanese zone

South
Sudanese zone

Figure 2. Climatic zones of Burkina Faso.

Slightly evolved soils with erosion on
gravelly material (Leptosols, Fluvisols,
Plinthosols, Lixisols, Arenosols) 26.2%

Leached tropical ferruginous and
slightly leached soils (Plinthosols,
Planosols, Lixisols, Arenosols) 39.1%

Vertisols 5.8%

Tropical eutrophic
brown soils
(Cambisols) 4.83%

Hydromorphic
mineral pseudo-gley
soils (Gleysols,
Fluvisols) 12.71%

Figure 3. Distribution of the main soil groups in Burkina Faso
Priorities for sustainable soil management
The following priorities were highlighted to increase sustainable soil management:
1. Increase the adoption rates of techniques and technologies on soil management that
have been developed such as:
a. Improved seeds;
b. Organic matter in combination with inorganic fertilizers and rock phosphate;
c. Fertilizer micro-dosing;
d. Crop Diversification – mixed/inter cropping;
e. Soil and water conservation measures;
f. Water harvesting and supplementary irrigation;
g. Agroforestry (combination of trees/crops).
2. Optimizing / Updating fertilizer rate application for main crops
a. Recommend methods of crop fertilization which take into account soil types and
financial conditions.

3. Support
a. Mechanization;
b. Composting (enriched with Burkina rock phosphate).
4. Access to inputs
a. Distribution;
b. Availability;
c. Price;
d. Access to credit (e.g. credit guarantees).
5. Legislation on the land tenure
a. Properties on agricultural land.
6. Capacity development
a. Stakeholders (Scientists, extension officers, farmers, etc.);
b. Knowledge sharing through synergistic action and networks.
7. Soil information data
a. To finalize the pedological mapping for the country at the scale of 1:100 000 (3
provinces remaining) and to fine tune at the scale of 1:50 000; including training
on the use of new tools for soil survey;
b. Aggregate soil fertility data e.g. on interactive map (simple model for decision
support).

2.4 Priorities for sustainable soil management in Cabo Verde.
Isaurinda Baptista, INIDA, Cabo Verde
Cabo Verde is located along the West African coast, about 500km west of Senegal and has a
surface area of 4 033km2. Agriculture contributes to <12% of the GDP and the total arable area
of arable land is only 10% (41 000 ha) of which >90% is under dryland production and 6.5% is
irrigated. The population is roughly 500 000 of which 62% lives in urban settings.
Cabo Verde is a small volcanic island country that has suffered the effects of desertification
through the years, threatening the livelihood of the population and its fragile environment. The
stabilization of farming systems and maintenance of sustainable yields have become priorities,
with soil and water conservation (SWC) constituting a centerpiece of the agricultural policies.
Despite the enormous effort in the implementation of SWC techniques, land and soil degradation
is still high and productivity low.
Soils of Cabo Verde
The soils are mainly Regosols and Cambisols (Inseptisols and entisols) on basaltic substrate, are
steep, low in OM, generally with low fertility, medium texture. Soils are mainly of volcanic origin,
generally shallow with low water retention capacity. Fertile and developed soils (ex.
Kastanozems) can be found on ancient surfaces. Alluvial and colluvial soils can be found in the
valleys, constituting the major areas for irrigated agriculture. A general soil map of Santiago, the
largest agricultural island, is presented in Figure 4.

Inceptisols
Agglomérations
Peu évolués
Ferrugineux
Isohumiques
Vertisols

Figure 4. Soil map of Santiago, Cabo Verde.

Threats to soil resources
The main threats to Cabo Verde’s soil resources were identified as:








Erosion by water: heavy rainfall events lead to flash floods;
Nutrient imbalance / fertility decline;
o No nutrient replenishment through organic or inorganic fertilizers.
Low soil organic matter (< 2%) or carbon content;
o Lack of soil cover (droughts);
o Removal of crop residue from farmlands (animal feed and fuel);
o High rate of organic matter decomposition.
Inadequate farming practices on very steep slopes;
Salinization due to both natural (primary) and human-induced (irrigation with saline
water, sea water intrusion in ground water);
Sealing / impermeabilization of good agricultural soils: urbanization, road construction.

Current soil and land management practices


Several SWC techniques implemented throughout the watersheds in the country:
o in field:
 Terraces, stone walls, contour ridges;
 Vegetation live barriers (green belts).
o off field:
 Torrent control (check dams, etc.).

Institutional settings for Sustainable Soil Management (SSM)






As a crosscutting domain, SSM requires joint effort and articulation among several
institutions;
Responsibility of actions related to SSM:
o Ministry of Rural Development:
 INIDA: Research;
 Rural engineering and Forestry: Soil and water conservation works.
Ministry of Environment, Housing and Territorial Planning;
Ministry of High Education, Science and Innovation:
o School of Agricultural Science and Environment.

Constrains and Challenges in implementation of SSM







High human pressure on soil resources from inadequate agriculture practices,
overgrazing, collection of fuel wood, increasing population, rural poverty, etc.;
Exploitation of soil materials (for example rock and sand) for construction;
Weak land tenure: most land users are not owners;
o low investment in good soil management.
Lack of specific legislation and policies on soil resource for agriculture purposes;
Lack of updated, digital soil maps;
Lack of a systematic and harmonized soil information system or database;






Weak awareness on the need for SSM for all stakeholders, particularly decision makers
and general public;
Decreasing funds allocation for SSM / Low investment in targeted soils research;
Shortage of Technical capacity: training;
No interest of the young generation to pursue carrier on Soil science related themes.

Priorities for Sustainable Soil Management (SSM): Short to medium term
1. Set-up of a harmonized soil information system/ database;
2. Assessment, Monitoring & Mapping of Soil Resources by watershed and island:
o Update and / or elaboration of soil maps as planning tools:
o Soil type;
o Soil vocation/potential;
o Fertility classes;
o Land use;
o Agro-ecological maps in function of new climate and soils data;
o Soil quality and vulnerability to erosion risk.
3. Survey of vulnerable areas and need for soil protection and conservation per watershed;
4. Enforcement and maintenance of Soil conservation techniques, including afforestation
and vegetation barriers in dryland;
5. Research and adoption of SSM practices that promote soil cover, moisture retention and
nutrient uptake:
o Integrated soil fertility management;
o Conservation agriculture system.
6. Awareness raising and participation of stakeholders:
o Informing farmers, civil society, NGO’s and rural communities for the importance
of SSM;
o Involvement of end-users in targeted soil research and in finding solution for local
problems;
o Multidisciplinary approach for identifying, prioritizing, testing, evaluating and
implementing appropriate SSM techniques and tools to inform decision makers;
o Scientific and community based approaches that promote integrated actions.
Priorities for SSM: Medium to long term
1. Preparation, implementation and follow-up of soil legislation adapted to agricultural use;
2. Increase capacity building of research in soil degradation and SSM through:
o Training of researchers;
o Equipment of laboratories;
o Development of targeted soil research including best SSM practices, erosion
quantification and processes, fertility management, etc.;
o Technology transfer;
o Financial resource allocation.
With the limited soil resources in CV, it is crucial to implement SSM as key to a more sustainable
agriculture, food security and healthy soils. How to attain soil degradation neutrality in

agricultural soils and assure agriculture and environmental sustainability when dealing with poor
small smallholder farmers?
2.5 Status, priorities and needs for sustainable soil management in Cameroon.
Flore Arlende Ngomeni, IRAD, Cameroon
Various institutions in Cameroon are involved in matters of soil research and management. These
include the IRAD Research Center (falling under the Ministry of Research and Innovation), State
Universities and ORSTOM which implements the national soil service.
A combined FAO/UNDP project has been implemented since 1974 to strengthen the capacity for
a soil and plant testing laboratory in Ekona (the former headquarters of the IRAF Directorate).
The project enabled the establishment of a National Soil Center in Nkolbisson in 1983 which is
now in its third phase of development which focuses on organizing, coordinating, synchronizing
and realizing systematic research and soil survey programmes across the country. In addition, the
National Soil Center has included the Programme for Soils, Water and Atmosphere (PSEA) since
1997.
Eight major soil groups are distinguished in Cameroon as:
Raw mineral soils (Regosols, Lithosols) occupying small areas in the mountain ranges of granite
the extreme north of the country;
Little evolved soils (Cambisols) derived from various rocks, specifically dune sands (Arenosols),
river alluvium (Fluvisols) and volcanic ash which is spread across the country;
Vertisols which cover vast areas in the alluvial plains south of lake Chad;
Tropical eutrophic brown soils (Nitosols, Andosols) essentially deriving from basic volcanic rocks
resulting in soil which is in high demand for agriculture;
Ferruginous Tropical Soils leached and unleached of iron and clay (Luvisols, Lixisols);
Ferrallitic Soils (Acrisols, Ferralsols,) which occupy large areas in the country;
Saline Soils (Planosols) in the northern plains; and
Organic waterlogged soils and semi-peat minerals (Fluvisols, Gleysols).
Several maps of different scales are available for Cameroon as summarized in Table 2.
Soil related work in Cameroon is grouped according to themes of alteration, mineralogy and
micromorphology; geochemistry and soil quality; soil physics; biology, microbiology and soil
biodiversity; degradation of soil and water resources; management of land and water resources
and food security; soil and mineral resources; and modeling to aid decision making.
Assessment of capacity strengths and needs
At individual level, international research institutions have qualified scientists in most fields of
soil fertility research. However, individual capacity needs include training in new chemical
methods of analysis, additional qualified technicians and researchers, as well as funding for
research and digital soil mapping capacity.

At institutional level, IITA and IRAD have well equipped and well performing soil laboratories
which can be used as focal points for training of national technicians. There is, however, a need
for modern equipment in soil microbiology labs, for example, a soil-related library, and increased
collaboration between scientists from various institutions.
Strategies and priorities
A Soil Science Society of Cameroon (CASSS) needs to be established, under which the following
priorities need to be addressed:







Create an inventory of soils knowledge from Cameroon in relation to other tropical and
intertropical areas;
Highlight the importance of soil science amongst country leaders and sensitize authorities
and the public on the importance of soil conservation;
Encourage cooperation between scientists from different disciplines with soil studies;
Promote better supervision of young scientists;
Promote the creation of a GIS and Soil Association with relevant authorities; and
Contribute to regional synergy in knowledge for the sound management of African
ecosystems.

Table 2. Inventory of soil maps for Cameroon.
Description

Scale

% Of the country covered

Exploration

<1:500 000

100

Reconnaissance

1:500 000

19

Detailed reconnaissance

1:200 000 to 1:100 000

31

Semi-detailed

1:50 000

4

Detailed

1:25 000 to 1:5 000

0.7

2.6 Needs and priorities for sustainable land management in Chad.
Michel Naitormbaide, ITRAD, Chad
Chad has a land area of 1 284 000km2 of which 10% consists of very evolved soils leached of iron,
27% with hydromorphic, ferruginous tropical soils with little leaching, and 63% consisting of
desert sands.
About 39 million ha or 30% of Chad is potentially suitable for agriculture, with roughly 5.6 million
ha being irrigable which is divided between lake beds (Lake Chad and Lake Fitri), rivers (Logone
and Chari) and wadis. The current cultivated area is 3 million ha which comprises only 8% of the
potential farmland. Figure 5 illustrates the distribution of soil potential for use as farmland in
2001.
Causes of land degradation
Socio-economic causes of land degradation in Chad include:


Poor livestock management resulting from conflicts between farmers and herders;






Varying demographics and migration and/or overpopulation of certain areas;
Low market value of agricultural products which leads to low income and, in turn,
inaccessibility of fertilizers and agricultural equipment;
Difficulty to access agricultural credit which limits access to inputs and agricultural
equipment; and
Inadequate or a lack of food distribution structures for fertilizers.

Technical causes of land degradation result from:







The practice of extensive agricultural systems characterized by slash and burn;
Continuous cultivation;
Difficulties in the production and management of organic matter in terms of quantity,
quality and transport;
Unsuitable fertilizer recommendations;
Incorrect dose application (dilution) of fertilizers, as well as incorrect timing and methods
of application; and
Low levels of supervision by producers on the application of technical aspects of
production.

Natural causes of land degradation mainly result from the inherently poor condition of soils in
Chad, as well as the effect of climate change in terms of erratic rainfall, floods, poor distribution
of rainfall and high temperatures.
The combined effect of these causes is the loss of chemical, biological and physical qualities of
soil, resulting in soils with low organic matter and nutrients, compaction and low porosity,
unstructured soils exposed to wind and water erosion, low soil pH, and low biological activity
under more acidic conditions.
Research priorities for sustainable soil management
Research priorities towards achieving SSM in Chad were identified as:










Updating the soil map of Chad and developing and agricultural soil suitability map for the
country;
Developing maps showing the distribution of nutrients and pH according to agroecological zones;
Update fertilizer recommendations for food crops and cotton;
Re-evaluate and update organic and mineral fertilization techniques;
Increase studies on the management of soil fertility;
Increase the use of techniques to recover and restore degraded land;
Equipping a soil and plant testing laboratory;
Equipping a mapping office; and
Train human resources on the physical, chemical and biological aspects of soils.

Figure 5. Potential for farmland in Chad in 2001.

2.7 Needs and priorities for sustainable land management in Djibouti.
Hami Said Ahmed, CERD, Djibouti
Djibouti has a total surface area of 23 200km2 of which 5 208km2 consists of water bodies and
lakes, leaving a total land area of 17 992km2. Pastoral lands comprise of 16 987km2 (94.4% of
total land area), with only 105km2 (0.6%) of agricultural land and 900km2 of marginal lands
consisting of salt-affected soils, bare soils and cliff areas. Little soil data is available for Djibouti
and the country’s soils are generally little evolved due to a dry climate, thin, very poor in organic
matter and very stony. Some of the country’s soils are very heterogeneous, generally formed by
colluvium deposits of alluvial fans and stratified alluvial soils with a silty clay texture. In some
areas, soils on bedrock fall within three categories of brown soils (from basalt), lithosols and
calcareous coral sands. The lithosols are rhyolites from soil and are more acidic and low in fine
particles than the soils derived from basalt. Saline soils represent 5% of the surface area where
soils are subjected to a body of salt water. The broad soil types for Djibouti are presented in
Figure 6.

DJIBOUTI
Soil Types Map

Basalt Miocenes
Basalt Plio
Conglomerates
Limestone
Rhyolites Miocenes
Salty Soils
Sandstone

Figure 6. Soil types of Djibouti.
Soil degradation in Djibouti
Desertification is aggravated by the arid climate due to long droughts which lead to the
disappearance of vegetation and exposes soil to wind and water erosion. In the plain of Hanle (in
the south of the country) water erosion resulting in flooding wadis has created gullies of 3 meters
to over 20km long. Soil salinization occurs under irrigation and inappropriate soil management
leads to low soil fertility and overexploitation of soil nutrients.
SSM Priorities
An improved soil map for Djibouti is needed to improve soil management and develop
sustainable agriculture. Agricultural productivity needs to be improved through the study of soil
fertility issues in the country and soil and water conservation measures are needed to prevent
desertification and salinization. Management of agricultural soils is needed to increase people’s
resilience to climate change. Material and human resources of the soil testing department needs
to be improved and strengthened to enable an increase in soil analyses. Djibouti has a soil
laboratory which was established in 1992 with assistance from Italy. The laboratory has a range
of equipment for physical and chemical analyses and is operated by a researcher, a research
officer and two technicians.

2.8 Priorities for sustainable soil management in the Democratic Republic of Congo.
Lunze Lubanga, INERA, DR Congo
Agricultural potential in DR Congo
The Democratic Republic of Congo is one of the largest countries in Africa with one of the largest
populations with a total land area of 2 345 000km2 and a population of 70 million. The country is
dominated by agriculture and forestry, with good agricultural potential and large forests,
although the agricultural sector is not well developed. Despite its enormous agricultural
potential, the country is not producing enough food to feed its population and resorts to massive
food imports. The country has more than 80 million hectares of arable land of which less than
10% is currently exploited. The country has a diverse climate with rainfall which allows two to
three crops per year in several regions, as well as an important river system which enables
irrigation of agricultural crops.
Current soil management
Crop yields in peanuts are on average 25% lower compared to yields obtained at research stations
according to surveys in one of the provinces, the Netherlands Bongo. This yield gap is mainly
ascribed to low soil fertility levels, soil degradation by operating without the necessary soil
conservation measures, very low use of external inputs (including mineral fertilizers) and failure
to use good agricultural practices.
The country’s agricultural development programme implements various projects in which only
the genetic improvement objective is clearly defined. Thus, upstream support for research is the
development of new varieties and downstream improving the accessibility of improved seed
varieties. This promotion is accompanied by supervision of producers and training of farmers in
farming techniques. Despite efforts across the country to disseminate improved varieties,
improved productivity in the rural environment remains low.
National strategies for soil management
The causes of low agricultural productivity are well known and are subject to debate in both the
scientific and technical communities. Even documents on agricultural policy mention the need to
improve soil management in the country with the Agricultural Policy clearly stating “Improving
the agricultural sector’s productivity and competitiveness” as a priority, although it is not
indicated how this should be done and there is no national sustainable land management
strategy in the Agricultural Sector Development documents. Other strategies are addressed
though, such as climate change and the protection of forests which include some aspects of soil
management.
The following programmes and initiatives are in place to contribute to SSM in the country:
1. The National Framework of medium term priorities (2010-2014) has a vision to develop
the agricultural sector in the country, stating that in order to increase productivity and
crop production, the Congolese state intends to promote the use of appropriate
technologies in the fields of production, processing and conservation of agricultural
products. However, these technologies still need to be developed;

2. The National Agricultural Investment Programme provides for the mapping of soils and
agroforestry (the current map of available land is very old and has low resolution), the
balanced use of fertilizer;
3. The National Seed Plan recommends the use of fertilizer for the production of seed based
on the most optimal conditions for production. It is necessary to determine the profitable
conditions of application of such fertilizers as part of an integrated system;
4. The Nationally Appropriate Mitigation Actions (NAMAs) have an agricultural component.
Projects included under the preparation of the Agriculture NAMA include soil
management, fighting erosion, minimum tillage, management of urban waste, integrated
agriculture with livestock, organic agriculture, etc.;
5. The development of Agro-Industrial Parks involves large farms that use large amount of
mineral fertilizers as part of agricultural production;
6. A fertilizer plant is being installed in Boma to reduce the cost of fertilizers and develop
distribution structures in large production areas.
National priorities for SSM
A number of priorities have been identified towards making SSM a reality in the country. Firstly,
active participation is essential in the existing national strategies for climate change, forest
protection and other in order to make their implementation successful and contribute to the
sustainable management and protection of soils in the process. In conjunction with any
strategies, appropriate soil management technologies need to be developed and used, taking
into account the inherent characteristics of the area, data management, and the generation of
information through research and extension.
Soil maps are needed to depict the suitability of soils for agriculture, as well as the inherent soil
properties relevant to agricultural production. Three soil laboratories are planned for the country
to be established in Mulungu in the east, in the center of the country, and a third in Yangambi
Vruazi in the west of the country. These laboratories will need appropriate equipment for
relevant soil analyses. In addition, the capacity of scientific and technical staff to implement all
soil related programmes needs to be strengthened through training at diploma level,
development and exchange with specialized agencies, and an overall increase in the critical mass
of professionals on the ground, including soil scientists.
In the short term and information sharing network and associated technologies needs to be
created which should contribute to the sensitization and mobilization of policy makers and
society alike to increase their understanding of the importance of sustainable soil management
in improving agricultural competitiveness, and reduce poverty and hunger in the country. This
would include improving the political enabling environment for the dissemination of appropriate
soil management technologies. The legislative environment in the country needs to be improved
to address agricultural governance, land tenure, access to resources and inputs, etc.
Finally, a national association for soils needs to be established and activities and awareness under
the Global Soil Partnership need to be implemented.

2.9 Priorities for sustainable land management in Gabon
Yves Anaclet Bagafou, IRAF, Gabon
Gabon has a surface area of 267 667km2 and a population of 1.52 million at a population density
of 5.23 people per km2. The climate is equatorial, hot and humid with four distinct season of
which two are dry and two are rainy. The country’s topography is highly rugged which, along with
the climate and the nature of its soils, is difficult to develop.
Soils of Gabon
The majority of Gabon’s soils are ferralitic, fragile and poor with generally acidic pH levels of less
than 4 under forest areas and between 4.5 and 5.5 in savannas. Soils are severely eroded as a
result of intense rainfall and organic matter is lost in the process. The soils are rich in clay, mainly
kaolinite, with low CEC values compared to soils dominated by montmorillonite in the temperate
regions. Lateritic soils found in the country are lean soils, leached, depleted of silica and nutrients.
Slash and burn agriculture leads to the destruction of forests, a decline in biological diversity and
activity in soils, as well as a decrease in soil organic matter.
Forestry, mining and oil are the main economic pillars in the country which leads to significant
destruction of forests, leaving soil unprotected. This leaves the soil vulnerable to erosion,
compaction due to heavy machinery, and chemical pollution through spillage.
Priorities and strategies for SSM in Gabon
In terms of national priorities, the state has a twofold challenge of reconcile economic
development while sustaining the natural resource base. The following is needed or is already in
place:










Soil data needs to be updated, along with updated a soil maps to inform decision making
on soil management;
Capacity of soil science professionals needs to be strengthened and training of
researchers and technicians in the field of soil science needs to be promoted;
Technical capacity of existing soil research laboratories needs to strengthened and
additional soil laboratories are needed to increase the capacity to serve the needs of the
country;
Policy makers need to be urged to invest in the promotion of sustainable soil management
by initiating awareness campaigns among the general population;
Sustainable methods and practices for optimal food production need to be identified
especially for smallholder farmers to increase production while simultaneously protecting
the natural resource base;
Regulations and recommendations are needed on the appropriate use of fertilizers since
the state is considering building a plant for the production of fertilizer;
The country has setting aside 3.6 million ha (11% of the country) as protected areas in the
form of 13 national parks;
The exploitation of all forest concessions should be subject to the presentation of a solid
management strategy. The creation of a National Forestry Fund (FFN) would enable the
support of national development efforts, especially artificial forest regeneration;





Effective implementation of national development plans is necessary for the effective
allocation of land to different land uses such as urban planning, agriculture and forestry;
A Gabonese Agency for Space Observational Studies (AGEOS) was created to receive
satellite imagery of forest change; and
Gabon has ratified many environmental treaties.

Conclusion
Addressing land degradation in Gabon requires changes and improvements in economic, social
and institutional aspects in terms of resource management. Such changes and improvements are
only possible through strong political will at national and sub-national levels and should be
supported by the exchange of experiences on the fight against land degradation and
desertification across countries.

2.10 National priorities for sustainable soil management in The Gambia.
Abdou Rahman Jobe, Department of Agriculture – Soil & Water Management Services, The
Gambia
The Gambia is a sub-tropical and Sub-Saharan country on the West Coast of Africa with an
agricultural sector consisting of four sub-sectors namely: crops; livestock and poultry; research;
and development and agricultural service providers. Agriculture is predominantly in the form of
subsistence farming which uses little mechanization, few inputs, and rain-fed, with very little
irrigation. Agricultural productivity is low and the sector is vulnerable to droughts. The
Government developed strategies for poverty alleviation and linked them to the attainment of
the millennium development goals (MDGs). ANR (top priority) development was mainstreamed
into other national policies and a number of international donor-funded projects have been or
are being implemented.
The Gambia’s climate is Sahelian, characterized by a long dry season (November to May) and a
short wet season (June to October). During the early 2000s the mean annual rainfall increased
slightly to about 800 mm. Average temperatures range between 18°C to 30°C during the dry
season and 23°C to 33°C during the wet season.
Land use and degradation
Gambia has a total land area of about 1.04 million ha of which 558 000 ha (54%) are arable. 30%
(96 000 ha) of the cultivated area is devoted to groundnut production, while production of coarse
grains and rice account for 144 000 ha and 72 000 ha, respectively.
Gambia is one of the Sub-Saharan African countries most seriously affected by land degradation
with an erosion rate along the coastline at 1 to2 meters per year. This amounts to soil loss
averaging 2.5 to 3.0 ha per year or 200 000 – 300 000 m3yr-1, which is equivalent to approximately
323 000 to 492 000 tonnes of soil loss per year.
Government initiatives to address land degradation
In an effort to deal with the land degradation, various projects on soil/land management are
currently implemented with varying levels of successes achieved and useful lessons learnt which
include the following:







Lowland Agriculture Development Programme (LADEP);
Global Environmental Facility Project;
Participatory Integrated Watershed Management Project;
National Agricultural Land and Water Management Development Project;
Sustainable Land Management Project.

Specific soil management activities implemented are:







Reducing of erosion on the upland areas by:
o Promoting contour farming through extension services;
o Planting windbreaks on farm boundaries;
o Constructing water diversion bunds in the upland areas; and
o Using crop rotation.
Minimizing siltation/deposition in the lowlands through:
o Gully stabilization and control; and
o Constructing graded contour bunds in the upland areas.
Reducing or halting salt water intrusion in the lowland rice fields by:
o Constructing anti-salt water intrusion dikes;
o Constructing water retention dikes for rice cultivation; and
o Water de-salinization activities.
Manually producing soil maps to aid soil management decision making.

National SSM priorities
Gambia’s soil resources have declined in productivity as a result of soil erosion, low soil nutrient
content, and adverse changes in their biological, chemical, physical, and hydrological properties.
Therefore, there is a need for sustained efforts to address soil degradation through promoting
and up scaling of SSM in The Gambia. In order to do this, a range of priorities were identified.
Capacity Building in terms of SSM is needed at all levels. Efforts aimed at SSM in the country will
not succeed if there is no capacity on the ground to implement the initiatives, no matter how
well-thought out they are. In order to address capacity gaps effectively, an assessment of the
human resources and institutional environment at all levels (national and decentralized) is
needed to determine their readiness for supporting SSM interventions. This process will
encourage individual stakeholder institutions to undertake self-assessment of their strengths and
limitations in terms of SSM implementation and support.
Developing effective SSM knowledge generation and management, monitoring and evaluation
(M&E) and information dissemination systems is needed. The current inadequacy of data and the
fact that much of the data available is outdated are constraints to informing current decision
making in terms of SSM. The 1976 national land resources study needs to be updated and new
soil/natural resources and development policies should be developed.
Support for knowledge sharing and innovation networks is needed to increase the sharing of incountry experiences, as well as sharing experiences with other Sub-Saharan Africa countries. This
will further support networking with other regional and international SSM and land
administration networks and programs.

Provision & acquisition of adequate modern soil testing materials and equipment is needed to aid
in providing data and information to support and inform SSM decision making and ranges from
field and lab testing capabilities to digital map production equipment and materials.
Financial sustainability of SSM strategies expected to be pursued is essential and could be
achieved through mainstreaming the concepts and principles of SSM into national economic
development and sectorial policies/strategies of the Government and other development and
technical institutions.

2.11 Status, needs and priorities for sustainable soil management in Ghana.
Francis Tetteh, CSIR- Soil Research Institute, Ghana
Ghana is faced with poor soil health and widespread poverty. Agriculture is characterized by
generally low crop yields which is caused by various factors such as low soil fertility, soil erosion,
nutrient mining and other forms of soil degradation. Generally poor knowledge of soils and how
they change over time exacerbates the problem. In addition, high fertilizer prices, the lack of
fertilizer subsidy and an undeveloped fertilizer market prevents the low soil fertility and nutrient
mining issues from being addressed. Existing general fertilizer recommendations have become
outdated and blanket fertilizer applications are commonly used. When SSM technologies are
available, the adoption of these technologies is low and the use of agricultural inputs in general
is low.
Current government interventions
The main goal of Ministry of Food and Agriculture’s programmes is to improve and sustain soil
and crop productivity to reduce hunger and poverty and improve the livelihoods of Ghanaian
citizens. This is achieved through various activities including:
1. The promotion of fertilizer use through fertilizer subsidies and a fertilizer law which
addresses aspects of fertilizer quality control, storage, transportation, misleading claims
in terms of fertilizer content, and false claims of packaged weights;
2. Fertilizer recommendations facilitated through projects (e.g. projects funded by CABI,
IFDC/USAID, WAAP, AGRA);
3. Promoting integrated soil fertility management (ISFM) with assistance from institutions
such as AGRA and IFDC.
SSM priorities in Ghana






Digital soil mapping (need to improve existing digital soil map) (to be implemented with
partners such as AfSIS, ISRIC, Global Soil Partnership):
- Products and services envisaged include:
 Soil fertility map;
 Soil texture map;
 Available soil moisture map;
 Soil organic carbon map.
Fertilizer recommendations for various crops;
Crop soil suitability map;
Yield gap map.

Way forward in Ghana
Financial support is needed for implementation programmes to produce digital soil maps, a soil
fertility atlas, micronutrient maps, etc., as well as for increased access of land users to fertilizer
recommendations.
Capacity building (human resource training) is crucial in Ghana. CCST-Plans are far advanced for
the commencement of and M.Phil. (Soil Health) Training program at CSIR-SRI to increase postgraduate training in soil health. Finally, field and laboratory equipment is needed to increase
access to soil analyses to inform fertilizer recommendations.

2.12 Equipment available at the National Laboratory of soil, water and plants in Guinea
Bissau.
Marcelino Vaz, DGEDR, Guinea Bissau
The importance of a well-equipped soil laboratory to provide soil analyses in support of
agriculture in Guinea Bissau was highlighted. The existing laboratory lost its equipment in 1998
as a result of political and military instability and has not been operational since. Replacement of
the needed equipment is therefore essential to providing a future analytical and support service
to Guinea Bissau’s agricultural sector.

2.13 Plan and priorities for sustainable soil management in Guinea.
Aissatou Taran Diallo, Ministry of Agriculture, Guinea
Agriculture is the basis of the Guinean economy and the main driver of growth in the country.
The cultivable area is estimated to be 6 million ha, covering 25% of the country of which only
0.85 million ha (14%) is used per year on average. The rural sector, however, occupies 70% of the
population and contributes for 20% to the GDP.
The Republic of Guinea is subdivided into four natural regions:
1. Lower Guinea which is the productive region, dominated by fertile clay soils (on the litoral
plain) which diminishes in the piedmont. The agricultural water potential is about 800 ha
in the marshland (36% of the national potential) and 45 000 ha of plains (28% of the
country). The main crops grown in this region are rice, maize, vegetables etc.;
2. Medium Guinea (Futa Djallon Region) is a mountainous region of which the soils are
degraded due to erosion, climate change, human pressure, etc. The region is occupied by
14% of the national marshlands and 18% of the plains. The main crops grown in this region
are potato, fonio, maize and vegetables;
3. Upper Guinea is a region of high agricultural and water potential and has rich soils. The
region is characterized by Savana which is degraded due to deforestation, mining,
sedimentation and unsuitable cultivation practices. The main crops in this region are rice,
cotton, yams, cassava, fonio, groundnut, maize etc.;
4. Forest Guinea has agricultural potential and is dominated by ferralitic soils which are
generally acidic and infertile. However, so-called “brown soils” found at the tops of hills
are generally fertile. The main crops grown in this region are coffee, cacao, colanut, rice,
oil palm, etc.

Priorities for sustainable soil management
The sustainable soil management priorities for Guinea are presented in 3 phases of:
1. Land reclamation which mainly involves of:
 Setting up the outline for farmers’ land reorganization and development projects;
 Reorganization of land tenure by an ensuing farm ownership Act. This Act will limit
the practices of shifting cultivation and the deforestation that follow;
 Defining an educational programme for farmers in order to upgrade the level of
literacy in the rural area.
2. Improvement of environmental conditions through:
 Readjustment of infrastructure and equipment including a soil laboratories being
equipped to make them more efficient. The existing soil laboratories of research
centers will be linked in order to improve the connection and communication
between the producers and the research staff;
 Promoting soil physical and chemical analyses to allow soil potential assessments
and better management, for example control of soil acidity and associated
aluminum problems;
 Biological improvement of soils;
 Crop rotation systems implemented and the effective use of organic fertilizer will
be recommended and monitored;
 Training programmes will be conducted by representatives of agriculture
associations, cooperatives and NGOs, along with staff from SENASOL and
associated institutions. Such training will continue to teach farmers the
importance of soil diagnosis, as well as the relationship between nutrient
absorption by plants and fertilizer application;
 Training materials and brochures will be issued in the local language for each
ecological zone of the country.
3. Socio-economic development programme which aims to improve farmer’s welfare by:
 Promoting agricultural trading systems by protecting local production against
imported products;
 Setting up a system of farm credit so that farmers can get loans at reasonable
interest rates;
 Developing a democratic movement among farmers to stimulate the discussion
and development of new farming ideas.
The following progress has been made to date:






A 100 000 ha soil fertility map has been developed for a representative area of the
6 000 000 ha cultivatable lands.
Training of trainers has commenced.
A farmer field school has been set up.
Leader farmers have been selected.
Mobile laboratories have been put in place.

2.14 Priorities for sustainable soil management in the Mountain Kingdom of Lesotho.
Nthatuoa Rantoa, Ministry of Forestry and Land Reclamation, Lesotho
Lesotho has a total population of 1 872 721 of which 23.74% lives in urban areas and 76.26% in
rural areas. The country's capital, Maseru, accounts for about half of the total urban population,
with an annual increase in the urban population of 3.5%. The average population density in the
country is around 61.7 people per km2 and the annual population growth rate is estimated at
0.13%. The main economic drivers for the country are the supply of water and electricity to South
Africa, agriculture through the export of wool and mohair to South Africa and Australia which
contributes 7.1% to the country’s GDP, and the export of diamonds to countries across the globe.
Arable land in Lesotho comprises 10.8% of the total land area, with permanent crops occupying
0.13% of the area. Rangeland comprises 60% of the land area and 0.2% is devoted to national
parks and game reserves. Other land uses comprise of 29% of the total land area and the central
problem of severe land degradation is found throughout the country.
Causes of land degradation in Lesotho
Land degradation in Lesotho is caused by both natural and anthropogenic factors. Natural factors
are mainly related to climate change, topography and the soils of Lesotho. Duplex soils occur
especially in the lowlands, with shallow silty soils in the mountains. The main anthropogenic
factors are:






Over exploitation of natural resources;
Overgrazing;
Deforestation;
Uncontrolled fires; and
Poor farming practices.

Generally unsustainable land management practices have severe impacts on water resources in
Lesotho such as:





Shrinkage of surface and ground water resources;
Severe food insecurity and failing livelihoods;
Recurrent droughts leading to a steep decline in the production of cereals and other
staple crops; and
Siltation and drying up of rivers.

Sustainable soil management in Lesotho
The following efforts are made in Lesotho to address sustainable soil management:



There are many synergies between the three Rio Conventions (UNFCCC, UNCCD, and CBD)
and other Millennium Ecosystem Assessments (MEAs) which are capitalized on. Lesotho
has developed a National Action Plan (NAP) as required under the UNCCD;
The country is working towards strengthening the national and state institutions involved
in environmental issues;












Serious efforts are made to intensify international cooperation and partnership
arrangements in the areas of training, research, development and transfer of affordable
and acceptable environmentally sound technologies;
Involvement of local people is encouraged in the design, implementation and
management of natural resources conservation programmes;
Public awareness and education are being integrated;
Integrated programmes targeted at poverty alleviation are being developed;
Construction of stone lines in rangelands to reduce the soil loss due to runoff;
Construction of check dams/silt traps;
Promotion of fodder production to feed animals to reduce pressure from animal grazing
on natural resources;
Reseeding of denuded marginal lands;
Investment in soils e.g. through the implementation of Integrated Watershed
Management Countrywide which includes 240 micro-catchments.

Soil information in Lesotho
The main national soil dataset was obtained through a reconnaissance soil survey at national
scale which was done in 1979 (1:250 000 scale) as presented in Figure 7. Some detailed soil
surveys and maps (1:20 000 scale) have been conducted and produced in different areas of
interest and are largely needs or project based. Further soil information exists in the form of
scatter information from other economic development projects (1:10 000 scale). A digital soil
map was produced in 2012 by the Maloti Drakensberg Transfrontier Project using the FAO
Classification system.
National SSM priorities in Lesotho
Several national priorities were identified to promote and improve SSM in Lesotho. These are to:







Develop a national soil database (spatial data);
Develop a database for existing soil associations map (including metadata and georeferencing);
Ground-truthing of the 1979 Soil Associations and correlation with the World Reference
Base (WRB) Classification system;
Conduct a detailed land degradation assessment at national level (this is in the pipeline
through a GEF-funded LADA project);
Update the soil loss database – the last study was conducted 1988 with soil loss estimated
at 40 million tonnes ha-1 yr-1;
Train more soil scientists and pedologists.
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Figure 7. Soil associations in Lesotho
SSM Challenges in Lesotho
The communal land tenure system in Lesotho provides little incentive to the individual to
improve or protect arable land and communally grazed resources or to take the associated risk
of investing in agricultural improvement. Poverty adds limitations on many households that could
be involved in conservation activities, as they may require purchased inputs. There is a shortage
of human resources with soil survey, classification and mapping skills, inadequate institutional
and systemic capacity to initiate, manage and provide support to sustainable soil management
initiatives, and a lack of systematic and harmonized soil information for the country.
SSM opportunities in Lesotho
Several opportunities exist in Lesotho to promote, increase and support SSM at various levels.
These are:








Political will demonstrated through, for example Lesotho’s ratification of the three Rio
Conventions and Protocols, as well as an increased budget allocated to SSM related
activities in the country;
Partnerships with Bilateral Donors and/or Development Partners such the FAO, UNDP,
NGOs, etc.;
Participation in sub-regional, regional and international meetings and conferences;
Positive transboundary relationships through, for example, the Maluti Drakensburg
Transfrontier Project;
Current development of Information and Communications Technology for the
dissemination, monitoring and sharing of soil information and related matter.

2.15 Status and priorities for sustainable soil management in Liberia.
Aaron Marshall, CARI, Liberia
Liberia is a large Sub-Saharan nation in West Africa characterized by mostly hilly terrain ranging
from rolling plains along the coast to a rolling plateau and low mountains in the northeast. The
country has a total surface area of 9.8 million hectares of which 50% comprises of forest and 47%
is considered arable (see Table 3 for further land use and land type proportions in the country).
Crop production in the country is mostly rain fed on the uplands while the lowland support short
duration crops during the dry season. The main crops produced in the country are rice, cassava,
potatoes, maize, okra, pepper, coffee and cocoa. Liberia is the only country in the Northern
Guinea Forest which is 100% tropical rain-forest bound, although it also includes other vegetation
types of Sudan Sahel, Savannah and a Transition region. The main soil types of Liberia are
summarized in Table 4.
Status of soils in Liberia and hindrances to SSM
Most of the soils in Liberia are Oxisols and Ultisols which contain oxides of aluminum and iron
and are very acidic (pH 3-5). The most alarming crop production problem on these soils is the
deficiency of available plant nutrients which leads to inherently low soil fertility. Deforestation is
currently on the increase in Liberia, resulting in soil erosion, poor soil management of cleared
areas and a decline in productivity. Mining is another challenge affecting the agricultural sector
of Liberia. Mining of iron ore, diamond and gold remove vegetation cover, expose the soil to
erosion and results in a loss of productive soils. Slashing and burning is widely practiced by the
majority of the farming population that depends on subsistence agriculture for their livelihoods
in the country.
The main hindrances to SSM in Liberia are the:




Lack of knowledge on soil management by farmers;
Lack of legal and economic instruments for the promotion of sustainable soil
management; and
Limited use of research technologies for the benefit of the farming population.

Priorities for SSM in Liberia
The following priorities have been identified to promote and support SSM in Liberia:








Provision of increased overall financial support to the agricultural sector;
Promotion of sustainable soil management practices;
Afforestation of deforested land to reduce desertification and excessive erosion;
Conducting a detailed soil survey of Liberia to guide land use and related practices;
Legislation/policy to support and promote sustainable soil management;
Capacity building for the Central Agricultural Research Institute (CARI) and other
stakeholders involved in agricultural production and other land uses;
Promote lowland development and integrated farming thus reducing upland shifting
cultivation, increasing sedentary farming and increasing food production and crop
diversification.

In order for SSM to be promoted, increased and supported in Liberia, the identified hindrances
to SSM need to be addressed, appropriate legislation needs to be developed to provide a
supportive land use policy, technical and institutional support should be provided to relevant
stakeholder, soil maps need to be provided to farmers to aid in soil management decision making,
and regional initiatives such as AfricaRice, IITA, ASRP, WAAPP and efforts by the Government of
Liberia need to be supported.
Table 3. Area extent of land types and land uses in Liberia.

Table 4. Soil types in Liberia
Soil type

Liberian
classification

Area Area (ha)
(%)

Properties

Lateritic soils Kakata, Suakoko
or latosols
and Voinjama
Series

75%

8 352 750

Reddish brown, well-drained, deep profile, good structure,
leached 10cm top soil, low cation exchange capacity, calcium
deficiency, 4-6% organic matter, acidic, aluminum toxicity,
productive agricultural soils, occur in rolling hill country, used
for tree crops production.

Lithosols

No information

17%

1 893 290

High gravel content, low moisture retention, shallow, low
humus and mineral content, and occur in hilly and rugged
terrain, medium agricultural potential.

Regosols or
coastal
sandy soils

Claratown, Sinkor
and Freeport
Series

5%

2 227 400

Well-drained, 60% coarse sand, very low water-holding
capacity, low humus and few mineral nutrients, found in the
coastal plains, low agricultural potential

Alluvial soils
or swamp
soils

Gbelle, Ballam,
Grayzohn and
Cuttington Series

3%

22 740

Waterlogged, gray hydromorphic soils, poor drainage, thick
dark layer of loamy-peaty organic material with relatively
high humus and mineral contents
Source: EPA, 2007; CAAS-Lib, 2007

2.16 Priorities for sustainable soil management in Malawi.
James Banda, Land Resources Conservation Department, Malawi Ministry of Agriculture,
Irrigation and Water Development
The major soils found in Malawi are Eutric leptisols, Chromic levisols and Haplic lixisols which
have variable morphology and low inherent fertility. Topsoil is a key natural resource anchoring
the agricultural and other sectors. Agriculture in Malawi is one of the key priorities in National
Development strategies (i.e. MGDS II and National Vision 2020) with 80% of the population
depending on agriculture for their livelihoods and 33% the country’s GDP being generated
through agriculture. Agriculture is also a sectoral priority in Pillar 1 (Adaptation) of the National
Climate Change Policy, mainstreamed into the Agriculture Sector Wide Approach (ASWAp) and
Malawi’s National Adaptation Programmes of Action (NAPA).
Soil in Malawi are mostly threatened by soil degradation through erosion which is mainly caused
by:





Expansion and intensification of agriculture;
Deforestation;
Overgrazing; and
Cultivation of fragile soils (i.e. steep slopes and river banks).

Erosion leads to offsite effects on drinking water and generation of hydroelectric power (HEP).
2007 estimates indicated and annual onsite loss of US$54 million (1.6% of the GDP) due to
reduced agricultural productivity. In addition, ESCOM estimated a further US$10 million loss and
the Water Boards estimated a loss of US$100 000 per annum.

Several actions are being taken to address soil degradation in Malawi, such as the ASWAp and
the National Climate Change Policy which outline sustainable land management as key focus
areas. However, despite such efforts, a number of challenges are still encountered as follows:




Uptake of soil conservation technologies remain low;
Fertilizer application in agriculture is extremely low (Figure 10);
Fertilizer use efficiency stands at an average of 17 kg maize/kg N2; and

As a result, yields are far below potential. If these challenges are not addressed, yields will remain
low and associated HEP, drinking water and flooding issues downstream will continue to occur.

Figure 8. Annual fertilizer use in Malawi from 2002 to 2012.

Priorities for SSM in Malawi
Malawi needs to emphasize the role of soils in agricultural development and climate change
management by:




Continuing with strategic organic fertilizer campaigns (manure launches);
Promoting and supporting integrated soil fertility management (combined organic and
inorganic fertilizer use) to enhance fertilizer use efficiencies; and
Commemoration of the World Soil Day on 5 December 2015 as part of the 2015 Year of
Soils.

The Soil Database for Malawi needs to be updated from the 1990 data which includes data on
soil erosion, soil organic matter, NPK, etc. Application of the Landscape Approach is considered
key to tackling the onsite-offsite effects of soil degradation.

2.17 National Action Plan for Sustainable Land Management for Mauritius and Rodrigues.
Bhanooduth Lalljee, Faculty of Agriculture, University of Mauritius
Mauritius is an island situated to the east of Madagascar and hosts a range of geological and
geographical sites such as the coloured soils of Mauritius, the Black River Gorges, Crater Lake,
mountain peaks and sandy beaches. Extreme soil degradation is found in Rodrigues and
deliberate bush fires in the country is a constant concern. Beach erosion occurs along the coast
and attempts to curb such erosion through the use of gabions are not always successful. The land
area of the Republic of Mauritius and its associated islets is summarized in Table 5 and the main
land use types in Mauritius Table 6.
Table 5. Land area of the Republic of Mauritius (Source: Hydrology Data Book, 2005 and other
sources).

Table 6. Land uses in Mauritius.

A National Action Plan (NAP) for Sustainable Land Management for Mauritius and Rodrigues was
developed as a combined UNDP/GEF/Government of Mauritius Project on sustainable land
management. The NAP highlights the importance of land use practices and land management in
protecting the natural resources, the symptoms of pressure on land resources and the principles
of sustainable land management. Mauritius has ratified the three Rio Conventions (UNCCD,
UNFCCC and CBD) and the MEA.
Major issues of concern for land resources in Mauritius
A number of major issues relating to the use and management of land resources were highlighted
as:







Inadequately planned development, especially in prime coastal areas;
Encroachment on Environmentally Sensitive Areas (ESAs);
Encroachment on coastal and inland green areas by inappropriate intrusion of concrete
structures;
Juxtaposition of conflicting land uses and a need for proper integration of transport
planning with land use;
Over concentration of development in central business districts, and towns and villages;
and
Lack of resources for upgrading and redevelopment of existing dilapidated urban areas.

Land use changes in Mauritius
Land use has been constantly changing over time in Mauritius due to the internal and external
driving forces such as increasing population, changes in income and lifestyles, technology
advancement, education, competing uses for land, changes in world demand and prices of export
and import commodities, climate, pests, diseases, policy changes, and now globalization. Large

areas of land under agriculture, mainly sugarcane, is being converted to other uses, e.g.
residential, industrial, hotels, roads, hospitals, Universities, etc. These changes in land use away
from agriculture have had a number of consequences, such as a reduction in carbon
sequestration due to the removal of sugarcane which is a very efficient CO2 absorber and C-fixer.
In terms of agriculture, the changes in land use have led to, amongst others, changes in crop
yields, increased pest and disease incidence, inability to grow certain crops, and losses in soil
fertility.
Consequences of land use changes on land degradation
The consequences of land use changes away from agriculture include nutrient runoff, water
logging, desertification, acidification, salinization, compaction, crusting, loss of organic matter,
salinization, pollution by pesticides and other toxicants, depletion of nutrients, sealing of the soil
through urbanization and soil contamination by anthropogenic wastes.
The consequences of land degradation include reduced productivity, migration, food insecurity,
damage to basic resources and ecosystems, loss of biodiversity through changes in habitats at
both species and genetic levels, and loss of ecosystem functioning and ecosystem services.
It also has important implications for climate change mitigation and adaptation, as the loss of
biomass and soil organic matter releases carbon into the atmosphere and affects the quality of
soil and its ability to hold water and nutrients.
The root causes of land degradation in Mauritius and Rodrigues are considered as:







Overgrazed, eroded range/pasture lands of decreased productivity and forage quality;
Deforestation;
Eroded, unproductive and/or abandoned agricultural lands;
Severe degradation from fire on steep slopes in mountain rain shadow;
Loss of wetlands (Lack of monitoring system does not allow quantification); and
Erosion in developed areas.

The National Action Plan
The National Action Plan (NAP) maps out strategies, goals, and objectives for improved
efficiencies and effectiveness of land management over the next 5 years in making the Republic
of Mauritius a sustainable, green and clean island. It provides a framework for orderly, judicious
and progressive land development in Mauritius and Rodrigues, and appropriate measures to
ensure sustainable land development that will allow food security, sustainable urbanization, and
biodiversity conservation. It provides an overarching framework for balanced decisions for SLM
and sustainable development as a whole. In order to achieve this, the NAP is based on the five
pillars of sustainability, namely productivity, security, protection, viability, and acceptability.
The NAP is divided into 14 Strategic Axes and their goals as follows:


Strategic Axis 1: Mainstreaming SLM into central planning policies, strategies and
regulations.
o Goal: To mainstream SLM into central planning policies, regulations, strategies,
plans, educational systems in order to harmonize, rationalize and remove overlaps
















and promote effective institutional coordination, information exchange and
synergies;
Strategic Axis 2: Establishment of a Mauritius Land Authority (MLA).
o Goal: To establish an effective and efficient, world class Mauritius Land Authority
(MLA) with the mission to optimize land resources for the economic and social
development of the Republic of Mauritius;
Strategic Axis 3: Enhancing systems for assessing land degradation in Mauritius and
Rodrigues including the islets.
o Goal: To establish or improve systems for gathering information about the extent
of land degradation, and the factors responsible for the different types of
degradation;
Strategic Axis 4: Prevention of land degradation.
o Goal: To prevent degradation of hitherto unspoilt land areas, including coastal
zones, and to halt further degradation of land already subject to some level of
degradation;
Strategic Axis 5: Enhancing training, education and public awareness and community and
institutional empowerment regarding land and SLM issues.
o Goal 1: To establish and enhance public education and awareness campaigns
regarding land and SLM issues;
o Goal 2: To develop institutional capacities for SLM;
o Goal 3: To empower communities and end-users for SLM.
Strategic Axis 6: Promotion of research and scientific studies on causes and effects of land
degradation, and develop appropriate measures for SLM.
o Goal: To promote research and the collection, processing and exchange of
information on the scientific, technical and socio-economic aspects of land
degradation;
Strategic Axis 7: Need for early warning systems and emergency plans to mitigate cyclone,
drought, floods, tsunamis and other natural disasters, as well as climate change.
o Goal: To better understand the effects of natural and man-made disasters on land
areas, and to prepare the Republic to face these disasters with minimum damage,
and to adopt mitigation measures;
Strategic Axis 8: Food security and sustainable development of agriculture.
o Goal: To achieve food security and sustainable development of agriculture with
minimum negative effects on the land and on the environment in general;
Strategic Axis 9: Sustainable Forest Management.
o Goal 1: To protect and conserve watersheds;
o Goal 2: To increase tree cover to enhance the environment and carbon sink
capacity of forests;
o Goal 3: To protect native forests from Alien Invasive Species (AIS);
o Goal 4: Make deer ranching an environmentally sustainable activity;
o Goal 5: to encourage environmentally sustainable eco-tourism activities;
o Goal 6: To protect forests from cyclones, fires, insect pests and diseases;
o Goal 7: To convert to forests land which was previously under sugarcane;










o Goal 8: To develop small scale, forest-based businesses for income generation and
poverty alleviation;
o Goal 9: To develop sustainable agroforestry systems.
Strategic Axis 10: Sustainable Coastal Management.
o Goal: To protect the coastal ecosystems from natural and anthropogenic activities
and reverse the effects of damage caused by human interventions;
Strategic Axis 11: Sustainable Watershed Management.
o Goal: To manage sustainably drainage basins and watershed for a sustainable
supply of water for sustainable development, involving an integrated water
resources management approach;
Strategic Axis 12: Rehabilitation of degraded lands and management of protected areas.
o Goal: To rehabilitate land that has been degraded by natural processor through
unsustainable practices by humans;
Strategic Axis 13: Understanding and utilizing Traditional Knowledge for SLM.
o Goal: To gather information on, and to better understand and revalorize, the
knowledge and practices developed by earlier generations of farmers and other
land stewards for sustainable use of land;
Strategic Axis 14: Establishment of partnerships with the private sector for SLM.
o Goal: To create the enabling environment and incentives for the private sector to
contribute to SLM.

Proposed projects under the NAP
The following seven (7) projects have been proposed under the NAP:
1. Development of a Model Agricultural Village (MAV) for VRS I, VRS II and other exagricultural workers and employees;
2. Agroforestry project for biofuels for small planters on marginal lands;
3. Rehabilitation of river reserves (Riparian zones);
4. A Review of the Building Codes for Mauritius and Rodrigues;
5. Reforestation of degraded lands with fruit trees in Rodrigues;
6. Training of Farmers and other Stakeholders on SLM;
7. Review of the Building Requirements and Building Codes on Slopes, Mountain Slopes and
ESAs.
Additional projects that could be developed are listed as:




All new roads to be lined with flowering or fruiting trees;
Review of all land leases for commercial, industrial, farming, deer farming, camping sites,
and Pas Geometriques;
Soil erosion control through the planting of live hedges, such as vetiver, citronella, fataque
(boom), etc., all of which have eco-functions and economic returns.

2.18 Sustainable soil resources management status, priorities and challenges in
Mozambique.
Laurinda Nobela, Agrarian Research Institute of Mozambique
Mozambique is a large country with an approximate area of 799 380km2, of which 13 000km2 are
inland waters, and with a coastline of 2 470km along Indian Ocean. The country has different
landscape types from flat or almost flat to gently undulated or undulating and finally a
considerable area of steep slopes. Its location makes it prone to degradation not only in
agricultural lands but also in inhabited areas, along infrastructure like roads and in the coastal
areas. Mozambique’s climate ranges between humid tropical, arid sub-humid, semi-arid and arid
regions along the country. The current population is estimated at 22 416 881.
The main soil types and their national distribution are:









Arenosols 29%;
Lixisolos 23%;
Leptosols 9%;
Fluvisols 6%;
Acrissolo 8%;
Ferralsols 7%;
Luvisols 5%;
Others < 5%.

Agriculture generally falls within three typologies based on the level of farmers’ assets.
Smallholder farmers are in the vast majority accounting for roughly 80% of farmers. Rain-fed
agriculture is practiced and low crop production is generally found as a result of:




Using soils with poor natural fertility;
Fertile soils being degraded; and
Limited use of external inputs, animal traction and mechanical implements (hand hoes
mostly used).

The main causes of land degradation in Mozambique are:





Natural disasters such as floods, droughts and cyclones;
Deforestation to open new agriculture land, as a source of energy (fire wood and
charcoal) and as a source of income from timber for building material and wood for
furniture and exportation;
Use of inadequate agricultural practices; and
An increase in the mining industry which encroaches on agricultural land.

A number of SSM technologies are being promoted such as Integrated Soil Fertility Management
(ISFM) to increase crop production and productivity, reduce erosion, and improve soil fertility.
Massive slash and burn practices are discouraged, soil acidity addressed through liming, and
contour planting is used to reduce water runoff on steep slopes, in addition to crop rotation and
intercropping which are used along with organic sources of nutrients to build up the natural
health of soils.

Research priorities
A number of research priorities have been identified as:








Mapping degraded areas to identify priority areas for intervention, as well as to define
intervention strategies with emphasis on sustainable practices;
Understanding how specific Agro–ecological zones will respond to intensified agriculture
for sustainable production;
Refining the fertilizer recommendation manual (developed by INIA) to provide site
specific recommendations;
Documenting and creating a data base for the agricultural production findings;
Implementation of soil and water conservation measures to prevent land degradation
and crop failure;
Building farmers’ capacity and ability to manage site specific climate related agricultural
risks; and
Going for demand driven research (PAR approach).

The main challenges associated with promoting SSM are:










Weak linkages between research and extension personnel due to a lack of sufficient
human resources;
Weak institutional linkages due to difficulties in harmonizing institutional agendas;
Fostering functionality of created innovation platforms;
The need for SSM to fall under the government agenda with clear and relevant policies to
aid its management;
A lack of stakeholder involvement during the planning and role definition of SSM activities
and project. This is needed to ensure ownership of the program amongst all stakeholders
and foster sustainability;
Difficulty to foster positive social values amongst individuals. Even when knowledge and
skills development activities are implemented, it takes time to foster behavioral changes;
Lack of linkages between markets and agro-processing plants in areas far from the main
roads; and
Availing alternative source of income to reduce pressure on land and forest resources for
human livelihoods.

Existing SSM initiatives exist under various programmes such as the Soil Fertility Consortium for
Southern Africa (SOFESCA), Soil Health Consortium (SHC), the Alliance for a Green Revolution in
Africa (AGRA), Climate Change, Agriculture and Food Security (CCAFS), International Center for
Tropical Agriculture (CIAT), Optimising Fertilizer Recommendations in Africa (OFRA). Farmers are
currently being trained on indicators for soil quality through cooperation with EMBRAPA
(Empresa Brasileira de Pesquisa Agropecuária).

2.19 Status, priorities and needs for sustainable soil management in Namibia.
Magdalena Hangula, Ministry of Agriculture, Water and Forestry, Namibia
Namibia has a total land of 823 290km2 of which agricultural land comprises 388 200km2. The
country hosts a population of 2.2 million and has an annual rainfall ranging between 300 and

750mm per annum. Soils range between sandy, rocky, desert and flood plains areas. Soil fertility
is generally low and rainfall can be erratic which can be exacerbated by climate change effects
on periodic droughts and floods.
Roughly 65% of the population depends directly or indirectly on agriculture for their livelihoods
and agriculture contributes 6.4% to the country’s GDP. The livestock subsector contributes 72%
to total agricultural output, while the crop subsector contributes 15% and forestry comprises the
remaining 13%.
Namibia’s soils are seriously affected by soil degradation which leads to productivity, nutrient
depletion, and low organic matter. This is exacerbated by unsuitable farming practice such as
mono cropping.
Challenges affecting SSM in Namibia
SSM implementation is affected by a range of challenges as follows:

















High cost of importing fertilizers;
Land degradation due to nutrient depletion;
Impact of climate change and variability on soils and land productivity through periodic:
o Flooding;
o Drought;
o Erratic rainfall.
High costs of importing and sourcing inputs such as fertilizers, seeds and herbicides;
No collaborative/partnership activities;
Insufficient technical capacity due to high turnout of expertise;
Outdated soil maps of Namibia;
Appropriate equipment, tools and inputs are not always locally available;
The centralized laboratory is not sufficient to cater for the national soil analysis needs;
Use of organic fertilizer (manure) is a problem in some regions;
Limited knowledge and experience of the role of fertilizer for improved crop production;
Lack of qualified Soil Scientists;
Lack of policy on best use of soil resources;
Insufficient support to soil research programs; and
Insufficient research on and testing of appropriate SSM technologies.

Priorities and needs for SSM
Priority actions to promote and support SSM implementation in Namibia are:







Integrated Soil Fertility Management (increasing organic and inorganic fertilizer use
efficiency);
Practicing Conservation Agriculture;
Capacity building of research in soil fertility management;
Decentralized laboratories/soil testing mobile kits to increase accessibility to soil
information;
Updating and continuous monitoring of soil fertility maps (soil digital mapping); and
Strengthening the linkages between researchers, extension personnel and farmers.

2.20 Priorities for sustainable soil management in Niger.
Addam Kiari Saidou, INRAN, Niger
Niger has an area of 1 267 000 km2 and a population of 17 million. Rainfall in the country increases
from less than 200mm per annum in the central region to more than 700mm per annum in the
south.
Niger’s soils are generally acidic (pH ranging from 4.5 to 7) with low organic matter (0.15 to 0.7%),
low in phosphorous (<10 ppm) and low in nitrogen. Ferruginous tropical soils are found in areas
where the rainfall is higher and more regular and hydromorphic soils are found in the Tarka
Valley, Coulbin Kaba dn Coulbin Maradi areas, as well as along the Niger River. Vertisols are found
close to Chad and in the clay sediments of Damergou. The northern half of the country is
characterized by desert soils and most of the country’s soils are poorly developed. A long band
of sub-arid brown soils is found from Mali to Chad. A soil map of Niger is depicted in Figure 9 as
developed by the FAO.
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Figure 9. FAO Soil map of Niger.
Status of soil resources in Niger
Soil erosion results in an average soil loss of 190 tonnes per year from bare soil and is largely
caused by the illegal removal of trees, cultivation on steep slopes, poor agricultural practices in

combination with slash and burn activities and heavy rainfall in certain areas. Fertilizers are often
not available, or when available, are not affordable. As result, nutrient imbalances are found in
many soils due to low or incorrect fertilizer applications. Agriculture and SSM are threatened by
a number of factors. There are many competing land uses for arable land, leading to productive
soils being used for non-agricultural uses. Deforestation leads to increased exposure of soil to
the impact of rainfall and subsequent wind and water erosion. Increasing population pressure
increases the demand on agricultural soils to produce sufficient food, which is exacerbated by
inappropriate crop production systems such as monoculture production, the removal of crop
residues and low external input of fertilizers to boost soil fertility and plant nutrition. The wide
spread occurrence of household poverty increases the trend of low fertilizer inputs into
agricultural soils.
Several practices are implemented to reduce soil degradation and protect agricultural soils from
water and wind erosion. Hedge rows of Euphorbia balsimefera is used to reduce the effect of
wind on bare soils. Water runoff on sloped areas is addressed by building stone bunds, and weirs
and where possible, is combined with mulching to cover the soil surface. Zai or tassa planting pits
and semi-circular bunds are used as a rainwater harvesting technique to collect rainwater around
plants and increase water use efficiency.
SSM implementation and promotion is constrained by a general ignorance about the importance
of soil as natural resources and government withdrawal from soil management aspects. Many
soil scientists and related staff are close to retirement and no succession plans are in place.
Laboratory equipment is largely outdated and regular and accurate soil testing for fertilizer
recommendations is therefore not possible.
Priorities to increase SSM in Niger
Effective policies relating to SSM implementation are needed in Niger. To this end, SSM policy
recommendations need to be made to government in order to inform effective policy
development. SSM related policies should be aimed at creating favorable socio-economic and
policy environments for farmers to invest in soils. It should further encourage direct investments
in sustainable soil fertility management and the development of a national soil science society.
Capacity building is needed at individual and institutional levels. At individual level, training is
needed in new and quick methods of soil analysis and should include training of qualified
technicians and researchers. At institutional level, well equipped soil laboratories should be
established that can be used for training national technicians.
Awareness should be created regarding food security as the main driver of SSM and should
include a communication plan for stakeholders, including schools and public audiences.
Information on good SSM practices and associated knowledge should be scaled out in the country
to establish a common understanding of SSM.
Increased fertilizer use is needed, specifically to increase average fertilizer use above the current
level of 4kg per ha. Nutrient mining levels through crop production currently stand at between
20-50kg per ha per year. Regeneration of nutrient levels in nutrient mined soils is estimated to
take 4 to 5 years of fallow which is unrealistic in terms of food production needs. Efficient soil
nutrient management should be taught through Farmers’ field schools.

Soil organic matter is inherently low in Niger’s soils and maximized organic matter inputs are
needed to improve general soil health and fertility.
Education in soil science is needed to increase the number of trained soil scientists in the country.
A platform for information exchange is needed to increase information sharing and an increased
voice is needed for soil scientists at policy level.
Methods need to be developed and adapted to increase the efficiency of biological nitrogen
fixation and phosphorous cycling in soils. Crop rotation needs to be implemented to enhance soil
fertility and promote soil conservation. SSM technologies such as the cost effective use of organic
fertilizers, mulching to improve water retention and general soil fertility, and minimum tillage
need to be improved and adapted for specific site characteristics and production needs. In terms
of livestock production, integrated crop and livestock management systems need to be
developed.

2.21 Priorities for sustainable soil management in Nigeria.
Victor Chude, Agriculture Productivity Enhancement, National Programme for Food Security,
Federal Ministry of Agriculture, Nigeria
Planning and execution of sound natural resource management at the watershed and landscape
levels are increasingly important for retaining ecological integrity and ensuring that food and
fiber systems are resilient enough to absorb shocks and stresses and avoid land and water
resources degradation. Prioritizing and addressing desertification, land degradation and climate
change challenges will be critical for achieving food security and nutrition, their adaptation to
climate change, protection of biodiversity and development of resilience of soil to natural
disasters to benefit from new scientific knowledge detailing the extent and importance of
ecosystem services and their roles in sustaining human and agro-ecosystems.
Therefore, investments on emerging scientific knowledge will be necessary in:




The planning, prioritizing and deployment of appropriate soil management tools for
intensive and sustainable soil productivity;
Improve access to existing knowledge and information on sustainable land management
(SLM) and the consequences of inappropriate management;
Rehabilitate land that had been degraded for both productive and ecosystem functions.

In Nigeria and for agricultural purposes, sustainable soil management should combine
technologies, policies and activities aimed at integrating socioeconomic principles with
environmental concerns. Such a combination will simultaneously maintain and enhance
production; reduce the level of production risk, and enhance soil capacity to buffer against
degradation processes; protect the potential of natural resources and prevent degradation of soil
and water quality; be economically viable; and be socially acceptable and ensure access to
benefits from improved land management.
Nigeria is spread over 92 million hectares and is rated highly potential to produce agricultural
commodities due to a combination of favourable climatic conditions, undulating topography, and
cultivable soils. The country’s annual rainfall decreases Northwards from 4 000 mm close to the
equator to 500 mm in the Northeast, with rainfall being uni-modal close to the equator and in

low rainfall areas above 9º, and bi-modal in areas receiving 1 250 to 1 500mm annual rainfall
amounts between latitudes 4º and 9º north. Annual rainfall can be erratic with dry spells
occurring during cropping seasons in some years in the north, while pronounced dry season range
from 3 to 8 months, occurring from the high rainfall areas in the south to the driest areas in the
north.
Nigeria is divided into 19 agro-ecological zones (Figure 13 with varying ratings of zone suitability
to rain fed agricultural production potential as summarized in Table 7.
Table 7. Ratings of agro-ecological zones of Nigeria based on rain fed agricultural productivity.
Ranking

Agro-ecological zones

Limiting Factors

High

E, F, G, I, L, M, O, S

Nil

Medium

C, H, J, N, Q

High or low population density, land suitability

Low

A, B, D, K, P, R

Unfavourable agro-climate, land suitability,
high population density

Nature and potential of Nigerian soils for sustainable agricultural production
Nigeria’s geology is dominated by igneous structures that form most of the hills and highlands.
Rocks of the basement complex, mainly of igneous origin, are encountered in over 60% of the
surface area.
Cultivation of some soils could be limited by low water holding capacity, while others could have
poor permeability and weak root penetration caused by impervious layers such as plinthic, hard
pans, rock outcrops and excessive clay content at certain depths. Most soils are highly leached
resulting in medium to high acidity, moderate to low cation exchange capacity and base
saturation, and low to very low organic matter content.
Soil nutrient replenishment and soil quality restoration from organic and mineral sources is a
prerequisite for continuous cultivation of most soils in Nigeria, particularly under intensive
production systems. Many of the soils are susceptible to erosion due to their locations on the
landscape, resulting into gullying in some areas, relatively low organic matter content and fragile
structure. Soil degradation and associated suppressed yields due to nutrient mining,
impoverished soil quality/health, inappropriate soil and moisture conservation practices is wide
spread in the country.
Agricultural land use in Nigeria
Agricultural production is dominated by rain fed agriculture. Combined effects of rainfall,
temperature, humidity and particularly the variations of these within agro-ecological zones,
exerts a major influence on the types of indigenous and exotic plants that grow or can be
introduced into the zone. About 90 percent of total agricultural output is produced by
smallholder farmers who cultivate between 0.8 to 1.2 hectares in forest zones and 2 to 4 hectares
in the savanna zones. Root and tuber cropping land use systems dominate in forest and forestsavanna transitional zones in the South, consisting mainly of cassava, yams, cocoyam, and sweet

potatoes. Cereal grain cropping land use systems include as guinea corn, millet, maize, rice and
wheat are dominant in the Northern savanna zones.
Other important crops in Nigeria are groundnut, melon, cowpea, soybean, Beniseed, cotton,
okra, tomatoes, onion and peppers are widely grown as intercrops, relayed, strip crop or sole in
the different vegetation zones. Cassava is also grown widely due to its tolerance of a wide range
of soils. Tree crops such as palm tree, cocoa and rubber plantations are also common land use
types in the south.
Pastoralism is largely practiced in Nigeria where ruminant livestock are numerous and provide
substantial quantities of animal protein. Livestock rearing is a dominant land use type in the
savannah zones of Nigeria with cattle, sheep, goats, poultry, donkeys and camels being
prominent. Free range, Nomadic or pastoral systems of grazing practice by herders are common
in rural and less populated savanna zones, and account for the high rate of soil degradation by
livestock, conflicts between crop farmers and cattle herders for land and herbage in urban and
peri-urban communities.
The Nigerian Government has promoted irrigated agriculture to supplement rain fed farming
across all the agro-ecological zones of the country and boost sustainable food crop production
and ensure food security. River banks, stream watersheds, and flood plains are utilized for
irrigated crop production. Currently, upland and lowland rice production systems are encouraged
in best-fit ecologies with a view to attain 2.5-3 tonnes per ha-1 and 5-6 tonnes per ha paddy rice
yield respectively for upland and lowland production systems. Vegetables like tomatoes, garden
eggs, cabbage, onion, carrot and pepper are grown under rain fed, residual moisture and irrigated
conditions.
Status of soils in Nigeria
Nigeria’s generally consist of fluvisols, regosols, gleysols, acrisols, ferrasols, alisols, lixisols,
cambisols, luvisols, nitosols, arenosols and vertisols that vary in their productivity rating as shown
in Table 8. Soils in Nigeria are formed from residues of deeply weathered, basement complex
rocks, alluvial materials derived from humid, mixed alluvium and Aeolian deposits of dry tropical
conditions. Most of the soils (Table 7) are cultivable during rainy seasons because of their
adequate depths and permeability. However, fluvisols, gleysols, regosols, luvisols lixisols,
cambisols nitosols dominate soils of Nigeria with a total land area of 474km2 or 51.97% and
therefore present most cultivable soils in Nigeria as belonging to the medium to good
productivity class.
Table 8. Productivity rating of Nigerian soils.
Soil Productivity rating

FAO Productivity Class

High (1)

Area
km2

% total area

-

-

Good (2)

Fluvisol, Gleysols, regosols

50.4

5.52

Medium (3)

Lixisols, Cambisols, Luvisols, Nitosols

423.6

46.45

Low (4)

Acrisols, Ferrasols, Alisos, Vertisols

Very Low (5)

Arenosols, Nitosols

289.2

31.72
16.32

Threats to soil quality
The various threats to soil quality and ecosystem services in Nigeria are directly related to various
forms of soil degradation. The most important of these are erosion (by water and wind), soil
organic carbon change, soil contamination, acidification, salinization, loss of soil biodiversity,
water-logging, nutrient mining, soil compaction and soil sealing.
The main causes of soil degradation are:







Aridity, over-grazing, indiscriminate tree/vegetation cutting for fuel, fencing/construction
and livestock feeding;
Increase/expansion of settlements (urban and rural), continuous cropping, and
inappropriate crop and soil management practices by soil users;
Encroachment of cropping into marginal lands and designated rangelands;
Poor planning of urban settlements and road construction;
Field infestation with noxious weeds such as Striga spp.; and
Land preparation equipment uses and methods of use.

Needs and priorities for sustainable soil management
Land resource inventories are needed since inventories of the soils in Nigeria are limited only to
some parts of agricultural potential areas, though a reconnaissance level soil map of Nigeria has
been produced. There is the urgent need to prioritize and produce a detailed soil map of Nigeria
with a focus on agriculturally potential ecologies.
Strengthened capacities of soil managers/stakeholder institutions (Institutional, technical,
manpower, financial) is needed in order to enable monitoring and reporting on the status of
Nigerian soil resources.
Increased adoption of sustainable soil management practices and technologies such as
integrated approaches of soil health/quality management is needed, while extension services
and partnership/linkages for technology update and transfer need to be strengthened. To this
end, modern technology needs to be linked with indigenous farming traditions.
A National Soil Research Institute needs to be established with the mandate to oversee the
country’s nonrenewable natural resource use and management. The absence of such an
institution in the country’s history is considered to account for the level of soil and land
degradation and the continued misuse of its natural resources to date.
Continued assessment, mapping and monitoring of soil and land degradation (Land degradation
monitoring system) is needed across the country and soil testing services are needed to assess
the quality of soils and make site and crop specific fertilizers recommendations.
Finally, the inadequacy of infrastructure and marketing organizations needs to be addressed to
support the distribution of agricultural inputs and products across the country.

Nigeria’s institutional setup for soil and land management
Nigeria’s Federal Government has four ministries involved in regulating aspects of soil and land
use, namely the:
1.
2.
3.
4.

Federal Ministries of Agriculture and Rural Development;
Federal Ministries of Environment;
Federal Ministries of Water Resources;
National Meteorological Agency (NIMET).

The first three Federal Ministries are also represented at State (36 States) and Local Area levels.
In addition, several academic institutions are involved in aspects of soil and land management,
as well as the FAO and other related international organizations involved in soil research, training
and projects.
Conclusion
Soil and land degradation is a common sight in Nigeria and continues unabated due to the
absence of a National Soil Research Institute charged with the responsibility to oversee use,
sustainable management and monitoring of the country’s soil or land degradation across the
country. Most productive agricultural lands are being rapidly impoverished due to low fertility
restoration measures, nutrient mining by crops, soil erosion and improper soil management
practices.
An integrated soil health/quality management approach should be prioritized and adopted in
agricultural soil use of the country to ensure sustainable agricultural productivity, food security
and environmental conservation. A detailed soil map of Nigeria with a focus on potential
agricultural productive areas should be developed to allow for sustainable intensification of
agricultural production and the attainment of national food security.

2.22 Priorities for sustainable soils fertility management in Rwanda.
Pascal Rushemuka, Rwanda Agriculture Board, Rwanda
Rwanda is a relatively small country of 28 million km2 and a population of 11 million. Its
biophysical environment is very diverse with 3 main natural regions based on altitude: high
altitudes of >2 000m, medium altitudes between 1 600 and 2 000m and low altitudes between
900 and 1 600m. Rwanda is also referred to as the “country of a thousand hills” based on its
rolling topography.
Rwanda has been divided in a range of agro-ecological zones (AEZ) (Figure 10) with levels of crop
suitability varying significantly between AEZs (Table 9). Soil fertility further varies according to
different land units within each AEZ as a function of slope. Rwanda’s has inherently poor soils in
the west of the country, characterized by acidic and nutrient depleted soils on old parent
materials of gneiss, mica-schist and quartzite. The region is further characterized by steep slopes
and heavy rainfall. A summary of Rwanda’s soil fertility classes is given in Table 10.

Lake

6: Buberuka Highlands
7: Central Plateau

Figure 10. Agro-ecological zones of Rwanda.

1: Imbo

8: Granitic Ridge

2: Impara

9: Mayaga

3: Kivu Lake Borders

10: Bugesera

4: Birunga

11: Eastern Plateau

5: Congo-Nile Watershed Divide

12: Eastern Savanna

Table 9. Agro-ecological zones of Rwanda and their major limitations to agricultural
development.
Natural
regions

AEZs

Highlands

Birunga*

Elevation
(m)

Relief

Temperature
(ᵒC)

Rainfall (mm)

Dry season
(months)

Major
limitation

> 1900

Mountainous

15-17

1 250-2 000

1 to 2

Slope+++
Acidity+++

Buberuka
CNWD
Midlands

Impala

1,600-1,900

Kivu lake borders

Dissected
Plateaus

17-20

Pediplains

20-21

1 000-1 250

3 to 4

Slope++
Acidity++

Central Plateau
Granitic Ridge
Lowlands

Imbo

< 1,600

700-1 000

4 to 5

Slope+
Erratic
rainfall+++

Mayaga
Bugesera
Eastern Plateau
Eastern Savanna

Table 10. Soil fertility classes in Rwanda, their characteristics and relative occurrence.

Fertility
classes

Limitation
level

pH
(water)

Al

Sum of
Exchangeable Proportion
bases

(Cmol/Kg soil)
Fertile soils

Low

Medium
fertility soils

Medium to
high

Infertile soils

Very strong
to
extremely
strong

> 5.5

< 1.5

5.2 - 5.5 1.5-3.0

< 5.2

> 3.0

Type of
input

(%)

> 3.0

27.4

Manure

1.0-3.0

29.5

Manure +
fertilizers

43.1

Lime +
Manure +
fertilizers

< 1.0

Current SSM initiatives in Rwanda
During 2002 Rwanda elaborated its long term planning document based on the Vision 2020.
During this process, agriculture was recognized as the engine of Rwanda’s economic growth.
Subsequently, in 2004, Rwanda elaborated its National Agriculture policy, with the principle to

transform agriculture in the country from subsistence to competitive modern agriculture through
the intensive use of fertilizers, high yielding crop varieties, irrigation and mechanization.
During the period of 2007 to 2014 an Economic Development for Poverty Reduction Strategy
(EDPRS1) was implemented. This involved the implementation of several soil management
technologies such as erosion control using bench terraces and progressive terraces; soil fertility
management through land consolidation, subsidized fertilizers for major crops, and subsidized
high yielding crop varieties; valley bottom irrigation; and mechanization using heave machinery.
Implementation of EDPRS2 (the second phase) started during 2014 and will continue until 2020,
using the same approach as in EDPRS1.
Despite major efforts, crop yields have remained low as a results of poor crop response to
fertilizers, erratic rainfall and crop diseases. Adoption of the new system has been low and as a
result, the contribution of the agricultural sector to Rwanda’s economic growth has remained
low. Following the end of the subsidy period EDPRS1, farmers returned to their cultural systems
of crop production. These results are attributed to the importance of soil as natural resource not
being recognized and highlighted in various Rwandan strategic documents.
Rwanda has a comprehensive 1:50 000 scale soil map of Rwanda based on the Soil Taxonomy
classification system which was finalized in 1990. However, it appears that the intensive use of
fertilizers may be recommended based on soil analyses, but without consulting soil resource
information.
Priority areas for intervention
Several priorities relating to SSM have been identified for the country. Land use planning is
needed to characterize and delineate urban, arable and forestry lands for sustainable land use
decision support.
In terms of agricultural research and extension services, improving communication between
local soil scientists with farmers and local scientists with the international soil science community
is essential. This could be achieved by establishing a national soil classification system based on
farmers’ soil nomenclature and linking the national soil classification system to the international
soil classification systems of Soil Taxonomy and WRB. Improvements in crop productivity
necessitates comparing the use of bench terraces with hedgerows along the contour lines along
in conjunction with sustainable soil fertility management and evaluate their adoption by farmers.
In addition, soil fertility management recommendations need to be developed for specific soils
and specific crops in different AEZs of Rwanda. Improved water use efficiency by should be
achieved through increasing productivity in irrigated areas (marshlands) and intensifying
production and use of organic matter on hillsides.
National policies therefore need to mainstream soil into long and mid-term planning documents
and the role and contribution of soil science to improve existing research policies and associated
research approaches should be identified. Subsequently, Integrated Watershed Management
should be promoted as a conducive research and extension approach to practice sustainable
management, since it is the interaction between the biophysical and the socio-economic
environments that are of importance.

Soil conservation and soil fertility management should be linked to poverty reduction and
national macro-economic growth in order to find holistic solutions. Finally, in terms of education,
the education system needs support to elaborate and adapt soil related teaching programmes,
curricula, modules and approaches. Students need increased support during their BSc, MSc and
PhD studies to undertake relevant studies that aim to contribute to current societal issues.
Conclusion
It is one thing to have soil resource information available, but it is another thing entirely to use it
effectively. Soil scientists in Rwanda need to be more influential in terms of development in the
country. In order to achieve this, soil scientists need to improve communication of soil
information by customizing information to the target audience and making information more
user friendly. Increased interaction is needed between the scientific community from other
disciplines, as well as policy makers, economists, agronomists and extortionists, as well as
farmers. Finally, soil scientists need to play a leading role in crop selection and fertilizer
recommendations to increase crop production and SSM.

2.23 Priorities for sustainable soil management in Senegal.
Mama Ndéné, Institut National de Pedologie, Senegal
Senegal is situated in the extreme west of Africa and is stretched over 196 722km2 with a
population of 9 835 338 in 2002 based on the national census. The country’s soils are generally
sensitive to erosion by wind and water, salinization and acidification. Figure 11 illustrates the
distribution of the main soil types in Senegal based on a 1965 assessment, with Table 11 showing
the relative proportion of soil types per surface area and Table 12 the extent of soil suitability to
agriculture. Only 19% of the country or 3.8 million ha is arable.

Figure 11. Main soil types in Senegal as delineated in 1965.
Table 11. Distribution of soil types in Senegal.
Soil type

Area (ha)

Proportion of national
surface area (%)

Ferruginous tropical soils

6 666 713.04

33.98

Lithosols

4 144 336.76

21.12

Hydromorphic soils

2 117 956.33

10.80

Regosols

1 582 182.16

8.06

Little evolved soils

1 500 130.14

7.65

Red-brown soils

1 192 782.72

6.08

Lateritic soils

1 120 504.66

5.71

Halomorphic soils

561 277.96

2.86

Vertisols

318 927.83

1.63

Semi-arid brown soil

123 223.94

0.63

Raw mineral soils

52 672.07

0.27

Table 12. Soil suitability for agriculture.
Class

Relevant Characteristic

Area (%)

1

Good soils without significant soil limiting factors

7

2

Medium to good soils with low to medium limiting 8
factors which may reduce usability

3

Poor soils with one or several known limiting 36
factors

4

Poor soil

31

5

Soils unsuitable for crop production

16

Priorities for SSM in Senegal
The following priorities towards achieving SSM in Senegal were identified:









Soil data and knowledge in Senegal needs to be updated and extended, since existing data
are old and outdated and at very broad scales of 1:1 000 000 to 1:1 500 000;
Mapping of soil fertility parameters and the status and extent of land degradation is
needed to inform decision making on developing strategies for SSM;
Awareness programmes and information is needed to highlight the consequences of
unsustainable exploitation of soil resources and the importance of the sustainable
management of soil fertility to all stakeholders;
Land degradation and declining soil fertility need to be addressed through both
prevention and restoration;
Decision makers need to be encouraged to consider soil management during the
development of policies, strategies and development programmes;
Successful implementation of sustainable land management practices should be out
scaled;
Regional and international cooperation in terms of SSM is needed and the qualification of
soil scientists should be encouraged.

2.24 Priorities for sustainable soil management in South Africa.
Ramakgwale Klaas Mampholo, Department of Agriculture, Forestry and Fisheries, South Africa
The estimated water erosion on croplands in South Africa is 13 tonnes per ha per year. With an
average yield of 4.15 tonnes maize per year, the “erosion cost” is estimated at 3.1 tonnes of soil
per ton of maize produced. By 1990 25% of the country’s soils were already degraded.
Only about 13.8% of the country area is arable, with only about 3% considered to be of high
potential (Figure 12), while about 70% of the total land area is considered to be degraded
according to the 2006 State of the Environment Report.

Three nationwide studies on land and soil degradation have been conducted in South Africa since
1999. These were a land degradation assessment conducted in 1999, a soil erosion assessment
in 2011 which included the modeling of water erosion potential (Figure 13) and the digitizing of
gullies at a 1:10 000 scale, and a Land Degradation Assessment in Drylands finalized in 2011.
SSM Priorities
There are priorities towards increasing sustainable soil management in South Africa. The land
capability study needs to be updated to a more detailed scale to enhance planning and decision
making of all land development in the country. In addition, a review of the current Conservation
of Agricultural Resources Act, 43 of 1983 is needed, as well as the development of a sustainable
land use and management policy. Further, the Preservation and Development of Agricultural
Land Framework Act and associated regulations need to be finalized to protect productive soils
in the country for food production purposes. A Conservation Agriculture policy which is under
development to guide the shift from conventional farming to a soil health reliant system, needs
to be finalized.
Increased awareness is needed by celebrating the World day to Combat Desertification, World
Soil Day and the International Year of Soils and by supporting local level community of practice
development. An increase in capacity is further needed from farmer and extension level through
to research and decision making levels in terms of the management of soils and associated crop
production. This includes turning scientific data into information for decision makers and the
digitization of soil maps and streamlining soil data management for decision making and soil
management purposes. A standardized soil collection data template and the development of a
soil research framework is further needed.
Advocacy for soil science is necessary in instruments advancing international conventions such
as the National Action Plan for the UNCCD, Mitigation and Adaptation Plans under the UNFCCC,
the National Biodiversity Strategies and Action Plans under the CBD, as well as the Post MDG
agenda.
The national LandCare programme needs to further advance rehabilitation efforts to increase
the area of productive soils in the country and increase the production potential of cultivated
soils. LandCare is a community based initiative underpinned by the goal of optimizing
productivity and sustainable use of natural resources. The purpose of the programme is to
enhance the sustainable use of natural resources through community participatory based and
led approach, to create job opportunities through the Expanded Public Works Programme
(EPWP) model, to improve food security and increased well-being of society as guided by six
indivisible principles. The LandCare focus areas are SoilCare, VeldCare, JuniorCare, WaterCare
and Conservation Agriculture and advocates the contrast between NoCare which means business
as usual, versus LandCare which focuses on implementing sustainable land management
practices.

LC Class I > 50%
Not included in 1; LC Classes I – II >50%
Not included in 2; LC Classes I – III >50%
Not included in 3; LC Classes I – IV >50%
Not included in 4; LC Classes I – V >50%
Not included in 5; LC Classes I – VI >50%
Not included in 6; LC Classes I – VII >50%
Not included in 7; LC Classes I – VIII >50%

Waterbodies

Figure 12. Land Capability classes in South Africa.

Figure 13. Actual water erosion potential in South Africa.

2.25 Sustainable soil management in Swaziland.
Musa Mkhonta, Land Use Planning and Development, Ministry of Agriculture, Swaziland
Swaziland is a landlocked country in Southern Africa, sharing boarders with the Republic of South
Africa and the Republic of Mozambique. It has a population of 1 400 million and an area of
17 300km2. The annual rainfall ranges from 450 to 1 900 mm per year and the country has a
predominantly subtropical climate. Agriculture provides for the livelihoods of roughly 80% of the
population, but accounts for only 6% of the GDP. There are two land tenure systems, namely the
Swazi Nation Land and Title Deed land. Swaziland has four distinct agro-ecological zones as
illustrated in Figure 14.
SSM Challenges in Swaziland
The main SSM challenges in Swaziland are the extent of land degradation in the country and the
limited human resources to address this and work on land and soil rehabilitation. Soils data is
generally scarce or outdated which hinders informed decision making on land use and soil
management, while many maps are in hard copy form and not digitized, such as the crop
suitability map of the country. Finally, 80% of the land area is used for livestock grazing which
limits the area available for crop production and exacerbates soil degradation due to overgrazing.

Highveld
Lower Middleveld
Upper Middleveld
Lubombo Region
Western Lowveld
Eastern Lowveld

Figure 14. Agro-ecological zones of Swaziland.
Government initiatives
The Government of Swaziland is contributing to food and nutrition security through the
implementation of fertilizer subsidies and conducting soils tests for acidity. About 21 000 ha of
maize producing soils are limed through the soil acidity testing scheme. In addition, all
agricultural lands are zoned for improved decision making purposes.
SSM Priorities
The following priorities have been identified to increase and support SSM in Swaziland:


Capacity building is needed at various levels to improve decision making and SSM
implementation and includes the training of Soil Scientists to provide technical support at
all levels. The involvement of external consultants (no capacity development);

















Increased soil data is needed to update existing soil maps and increase the level of detail
of maps. This should include the use and development of digital soil maps to aid decision
making;
For soil analysis purposes, mini-soil laboratories need to be set up throughout the country
to provide services to various clients;
At a regional level the exchange of experience and information is needed to share
experiences and knowledge on various SSM aspects and implementation;
Awareness is needed on various topics and issues. This includes the use fertilizers through
integrated soil fertility management to increase the effective use of fertilizers and build
soil fertility in the process. In addition, awareness is needed on land degradation in terms
of its extent, causes, effects and ways to prevent further degradation and rehabilitate or
reclaim degraded areas;
The increased use of good agricultural practices is needed to protect soils from
degradation and enhance soil health, quality and productivity, such as conservation
agriculture which includes crop rotation, intercropping and soil mulching, as well as
watershed management;
Curriculum development is needed for the training of future generations in soil science
and sustainable soil management;
Extension services need to be improved to provide optimum services and support to land
users;
The development of Private Public Partnerships is needed;
In addition to awareness on land degradation, degraded areas need to be identified and
mapped in order to determine priority areas for prevention, intervention and control. This
should form the basis developing a land degradation monitoring and evaluation system
to aid long term monitoring and decision making;
Afforestation is needed of cleared land areas;
Policies and legislation needs to be develop to enable land commercialization on Swazi
Nation Land.

Funding is needed to change from manual soil mapping to digital soil mapping processes, with
capacity building needed to increase natural resource mapping and the development of land use
plans for sustainable land management.

2.26 Sustainable soil management in Tanzania.
Jackson Madulu Nkuba, Ministry of Agriculture, Food Security and Cooperatives, Tanzania
Tanzania a land area of 7.1 million ha and a population of 45 million, 75% of which depends on
agriculture for their livelihoods. Smallholder farmers provide for 95% of the food in the country
and the agricultural sector contributes to 31.7% of GDP, implementing 7 different farming
systems.
Soil degradation in Tanzania
The main types of soil degradation in Tanzania are:


Soil nutrient depletion;









Low organic matter;
Nutrient imbalances;
Salinity/acidification;
Leaching of plant nutrients;
Erosion by water and wind;
Overgrazing;
Deforestation.

This degradation is caused by the low levels of input (including fertilizer) use, as well as poverty
of land users which prevents them from purchasing the necessary inputs.
Current SSM interventions






At micro level, several key role-players are involved in current interventions as follows:
o Farmers’ innovations or coping strategies;
o Input suppliers are involved to a small extent;
o Traders, processors and distributors, consumers are less involved in addressing
soils;
At meso level the following services and institutions are involved: support services such
as research and extension services, the African Soil Information Services (AfSIS) which
provides updated soil data), AGRA which provides ISFM support through the formation of
a soil consortium), IITA which assists in inoculant application), and Universities that
develop of technologies and provide soil testing services;
At macro level activities include policy formulation such as the establishment of the
Tanzania Fertilizer Regulatory Authority (TFRA), the implementation of a subsidy system,
for example the input voucher system, review of the land tenure system, the National Soil
Research Institute, marketing, and attracting investment in soils;

Specific activities include farmer experimentation with organic manure, improving soil fertility
using organic compost, converting sand rivers into potential arable farms, gully rehabilitation and
environmental protection and farmer experimentation with integrated farming systems to adapt
to diverse changing conditions.
SSM challenges in Tanzania
Several challenges to SSM implementation and adoption have been identified. Increasing
pressure on land resources poses a continuous challenge to the natural resource base of Tanzania
and over the years the adoption of various soil technologies has been poor due to weak linkages
between research services, extension personnel and farmers. This is exacerbated by a lack of
appropriate dissemination information dissemination approaches and ineffective partnerships
between public and private stakeholders that lead to fragmented efforts.
Soil data and information is largely limited and outdated and needs to be updated to inform
decisions on soil management at various levels, and there is inadequate market access for
farmers to sell their produce.
SSM priorities in Tanzania
A range of SSM priorities were listed for Tanzania as follows:











Increased sustainable soil and water management under various land uses;
Validation of appropriate technologies including soil and water conservation, soil fertility
management, agroforestry, water harvesting, conservation agriculture and the
promotion of indigenous knowledge for enhancing productivity and production;
Strengthening the development of soil mapping (including DSM) and land resources
inventories, as well as updating existing soil data and information;
Environmental Management and Climate Change Resilience through:
o The development of new tools for risk-based sustainable soil management
planning for different agro-ecological zones or farming systems;
o Research to address the loss of soil biodiversity due to commercial overexploitation of soils and other factors;
Strengthening research infrastructure (improved soil laboratories), funding and human
resources and capacity;
Enhance technology transfer and partnerships through the:
o Promotion and creation of awareness of stakeholders on sustainable soil
management practices;
o Formation of stakeholder platforms at national level; e.g. Tanzania Soil Health
Consortium (TASHCO) to enhance linkages amongt stakeholders and networking
within and outside the country;
Regular monitoring, evaluation and adoption of sustainable soil management practices,
including impact assessments of land degradation and interventions.

Conclusions
It is clear that more needs to be done to safeguard and strengthen our capacity to securing the
health of our soils to attain sustainable and quality production systems through conducive
policies, strong partnerships and increasing funding and other resources towards this goal. Key
to achieving the is a clear understanding of soils and addressing soil related problems to deal with
other major global challenges including climate change and its impacts and the accelerating loss
of soil biodiversity. Tanzania will continue to establish innovative platforms at different levels to
raise awareness amongst communities and individual users of soils on the importance of healthy
soils and to advocate for sustainable soil management practices.

2.27 Status, needs and priorities for sustainable land management in Togo.
Kokou Kintche, Institut Togolais de Recherche Agronomique (ITRA), Togo
Togo has a surface area of 56 600 km2 of which roughly 69% is suited to agricultural land use, but
only 38% is actually utilized for agriculture. Agriculture in Togo is mostly rain fed and employs
nearly 75% of the population, mostly as small farmers applying traditional farming methods. The
main crops cultivated are maize in the southern and central parts of the country, with sorghum
and millet in the north. Agriculture sustains 70% of the population (estimated at 5.75 million
inhabitants in 2010) and contributes nearly 40% to the GDP.
Soil data in Togo
Baseline and monitoring data is essential to assess the effectivity of soil management, monitor
long term trends and adapt management strategies according to production status and needs.

Togo has various levels of existing soil data ranging from data generated at test sites under
controlled conditions, generation of soil data on peasant plot observations at villages, to larger
and longer term datasets. In Toaga soil data was collected over a 41-year period (1967 to 2008)
in a trial which alternated short fallow periods with cultivation. A 33-year dataset (1974 to 2007)
on soil nutrients was generated in the area of Dalanda, 30 years’ (1977 to 2007) of data on crop
rotations in Elavagnon and 20 years’ (1972 to 1992) data on waste management in Kouvé.
The existing soil data has enabled a better understanding of phenomena that govern the rapid
degradation of soil fertility in cultivated soils. For example, soil C decline was more induced by
natural woodland clearance and continuous soil tillage than C inputs returned annually to soil,
while soil N stock decreased faster and was more associated with the decline in soil C rather than
the rate of N input to soil. Minimum tillage, associated with external C input, would be an asset
to the sustainable management of organic fertility of these tropical soils. Application of NPK at
1.5 times the levels recommended by research conducted over 20 years contributed significantly
to a decrease in soil pH and resulted in soil Ca and Mg decreases. It was concluded that
association of Ca/Mg and NPK at a research-recommended rate would be (more than overdosage of P and K) a promising option to achieve a sustainable management of mineral fertility
of these soils.
Several weaknesses in existing soil data for Togo were identified. The current data is not
considered appropriate for digital soil mapping purposes since data only exists for soil surface
layers of 0-20cm and 20-40cm for agricultural purposes. It was proposed that soil data generation
in future should also include deeper soil layers in conjunction with using modeling to generate
additional data. The long term experimental data was generated at plot level and is therefore not
applicable for wide extrapolation. Very little data is available on the FAO website for Togo and
data collected from farmers’ fields in the country is usually not georeferenced.
Priorities to achieve SSM in Togo
In order to promote SSM in Togo, suitable soil maps for agricultural decision making are needed.
To this end, the existing soil database needs to be increased and additional data needs to be
generated through soil testing at national laboratories which need modernization. Relevant soil
science and mapping expertise needs to be developed through training in various technical and
scientific aspects.
Soil science capacity in general needs to be strengthened to facilitate increased research and
dissemination of information on sound and sustainable agricultural practices. This would include
training at diploma or degree level and material and financial support at national institutions for
research and extension development.
At farmer level an increase in production capacity is needed, including transformation of
cultivation practices to more sustainable options.

2.28 Priorities for sustainable soil management in Uganda.
Zakayo Muyaka, Soil & Water Conservation, Ministry of Agriculture, Animal Industry & Fisheries,
Uganda

Uganda is a land locked country of 142 000km2 of which about 21% is cultivated, 45% consist of
woodlands and grasslands (some of which has been cleared for roads, settlements and farmland)
and 13% have been set aside for national parks, forests and game reserves. The country has an
equatorial climate moderated by altitude with rainfall distributed throughout the country except
the northeastern corner. The mean annual rainfall ranges from 500mm in the northeast
(Karamoja region) to 2 100mm in the Lake Victoria region in the southeast, with mean annual
temperatures range from about 16ºC in the south western highlands to 25ºC in the north west.
In the northeast, temperatures exceed 30ºC for about 254 days per year.
The population is about 34 million with an annual growth rate of 3.2%, 80% of which live in rural
areas and derive their livelihoods from agriculture. The majority of farmers are smallholders with
an average land size of about 2 ha. Large oil deposits have been discovered and other natural
resources include forests, cobalt, copper, gold, timber, marble and wildlife.
Uganda’s agricultural sector contributes about 26% to the GDP, was the largest source of export
earnings at about 53% from 2007 to 2013/2013 and employs over 75% of the labour force.
Agriculture further provides raw materials for agro based industries and is the main driver for
economic development in the country. The country has the potential to produce a range of crops,
the main ones being coffee, oil palm, cocoa, cotton, tea, sugarcane and food crops such as rice,
bananas, maize, wheat, potatoes, sunflower, sorghum, cassava, fruit (i.e. oranges, mangoes,
apples) and horticultural crops. More than 60% of the crops are grown mainly for food.
Land degradation in Uganda
About 46% of Uganda’s soils are degraded and 10% is highly degraded with cost of natural
resource degradation in the country estimated at 17% of the GDP per year. The main soil types
and their distribution across Uganda is shown in Figure 15. The major forms of land degradation
are soil erosion, decreasing soil fertility, bush burning, overgrazing, over cultivation, mining,
landslides, agrochemical pollution and deforestation. The key drivers of land degradation and
low productivity on small scale farms are the lack of labour and capital to invest in sustainable
land management, poverty and land fragmentation leading to over exploitation of land. The main
direct cause of land degradation is the high population growth rate leading to deforestation and
encroachment of wetlands, poor methods of cultivation, bush burning, and overgrazing. The
effects of land degradation are expressed through crop declining yields, rural poverty, food
insecurity, and the high cost of food.
The Cattle Corridor spreads from the northeast to the southwest of the country and is
characterized by a low population density, low market access and low agro-ecological potential,
bearing the greatest impact of land degradation. The eastern and northern parts of Uganda have
inherently low soil fertility and extreme nutrient depletion occurs. The poorest households have
reduced their fallow periods, practice deforestation and do extensive drainage of wetlands for
cultivation purposes.
The Lake Victoria Crescent region is the most urbanized region and has the highest population in
the country. Consequently, the land and lake based resources in this region is under extensive
pressure and point and non-point pollution of Lake Victoria is a major concern. The southwestern

and eastern highlands also have a large population density, is characterized by extensive land
fragmentation and has a high erosion risk.

Figure 15. The main soil types in Uganda.
Institutions involved in soil related aspects
At the Ministry of Agriculture, Animal Industry & Fisheries (MAAIF), the sections for Soil and
Water Conservation and Water for Agricultural Production fall under the Department of
Infrastructural Development (Farm Development). Other government ministries and government
agencies involved in soil related issues are the Ministry of Water & Environment, Ministry of
Energy & Mineral Development, and the National Environment Management Authority (NEMA).
Research institutions include various academia, public & private universities and institutions,
schools and colleges, while non-government organizations include Rural Enterprise Services Ltd,
World Wildlife Fund (WWF), the International Union for Conservation of Nature (IUCN), the
International Institute of Rural Reconstruction (IIRR), and others.

Others include religion based organizations and donor sponsored projects that have been
sponsored by agencies such as COMESA, UNDP, Ireland, Norway, the World Bank, etc.
Priorities for SSM in Uganda
A large number of SSM priorities have been identified for Uganda as follows:










The development of land suitability maps and land use plans are necessary to aid decision
making and the appropriate use of soils according to their potential for specific land uses.
This should be supported by the updating of existing soil information and the
development of addition soil maps. Land use plans should be developed and
operationalized at the watershed level;
A Climate Smart Agriculture Programme needs to be established to promote sustainable
land management using SLM practices and climate smart agriculture technologies;
Rehabilitation/restoration of degraded agricultural landscapes is essential to increasing
the land available for agricultural production;
Increasing tree cover on agricultural landscapes through the promotion of agro forestry
and afforestation with at least 60 tree nurseries, while simultaneously strengthening and
training cooperatives/groups in the development of SLM friendly value chains;
Supporting the development of local community alternative livelihood initiatives, as well
as supporting communities to adopt wood fuel saving technologies;
The completion of the draft fertilizer policy;
Mainstreaming sustainable soil management in the agricultural sector development plan
and developing guidelines to mainstream climate change issues in the agricultural sector;
Finalize the draft National Irrigation Policy.

Ongoing donor supported projects
The following SSM related projects are ongoing in Uganda. Although these projects are small and
cover small areas of the country, they are doing tremendous work:







A 5-year Agricultural Technology and Agribusiness Advisory Services project (ATAAS) SLM
Component of US$7 200 000 2012-2016 (on going);
A 4-year GEF-UNDP funded-SLM project to overcome land degradation in the cattle
corridor” of US$1 830 730 from GEF (2011-2015) (ongoing);
A 4 –year (2014-2017) GEF-UNDP project US$3 000 000 Addressing barriers to adoption
of improved charcoal production technologies and sustainable land management
practices through an integrated approach”;
A COMESA-UNDP FAO project for Enhancing Adaptation to Climate Smart Agriculture now
on-going in five districts of Eastern Uganda of US$1 000 000 from Norway, DFID, EU
(2012-2015);
A 5 year (2014-2018) UNDP/GEF Strengthening Climate Information and Early Warning
Systems in Uganda US$4 million (on going);
Kagera Trans-boundary Agro-escosystem Management Project.

Climate smart agriculture technologies and strategies
A number of technologies are currently implemented in Uganda as part of climate smart
agriculture (CSA) implementation which include mulching, crop rotation, fallowing, integrated
soil nutrient and pest management, and practices for water retention and maintaining soil
structure and soil biodiversity and improved yields. About 1million farmers are targeted under
CSA over a 10-year period. Further technologies include contour strip farming, minimum soil
disturbance through basin planting and ripping, contour hedgerows and retention ditches, agroforestry, night kraaling (keeping livestock in enclosures at night) to restore degraded rangelands,
as well as integrated mulching and drip irrigation.
A multi-sectoral approach is used to increase the use of these technologies involving various
ministries, NGOs, faith based organizations, research institutions and academia, as well as
governmental and non-governmental stakeholders. Research is continually conducted to
improve soil management practices and the aim is to mainstream SSM in all government sectors
that deal with natural resource management.
Capacity building of central and local governments and NGOs is done through recruiting more
staff at these levels and conducting training to government staff. Schools are involved in SSM
through the training of staff and students in SSM technologies, as well as developing a school
curriculum for CSA. Women, youth and other vulnerable groups are further drawn into SSM
implementation as women in Uganda play the biggest role in agriculture.
Constraints to addressing land degradation
Inadequate investment in SSM and alternative livelihoods, linked with poverty and high
dependency of households on natural resources for income generation results in high land use
pressure on soils. This is exacerbated by a lack of credit facilities and high interest rates where
credit is available and the high cost of external inputs such as fertilizers and water harvesting
infrastructure.
Limited knowledge of SSM and inadequate extension services makes it difficult to implement
successful land restoration practices, while limited research capacity leads to stagnation in the
generation of new knowledge to address land degradation and leads to the use of rudimentary
tools and techniques. Inadequate incentives exist for the private sector to provide SSM services
to land users.

2.29 Priorities for the management of soils in Zambia.
Stalin Sichinga, Ministry of Agriculture and Livestock, Zambia
Zambia is a landlocked country of 752 972km2 in size with an estimated population of 14.5 million
in 2013. Zambia has a subtropical climate with a unimodal rainfall distribution from November
to March varying from 750mm in the south to 1 200mm in the north. The country’s economy was
historically based on copper mining, although agriculture plays an important part in Zambia’s
economy by providing more jobs than the mining industry. The agricultural sector provides
employment to 67% of the labour force and remains by far the major opportunity for
employment of rural women. Agriculture in Zambia is mainly rain fed with only 2 to 3 % of the

land area being irrigated. Zambia’s four agro-ecological regions are shown in Figure 16, along
with the average rainfall in each region.

Figure 16. The four agro-ecological regions of Zambia.
Constraints to SSM implementation
The main constraints to SSM is soil degradation, mainly as soil erosion, which is closely linked to
deforestation and the clearing of new land for agriculture when old fields become infertile. Other
causes of soil degradation and erosion are bush fires and overgrazing by livestock which leave
the soil bare over much of the country each year, exposing it to the effects of wind and water
erosion.
Unsustainable cultivation practices such as cultivation on rows which run parallel to a slope leads
to the concentration of water flow along the slope, leading to erosion. Small plot studies have
estimated soil losses through erosion at 8 to 12 tonnes of soil per hectare per year. Shifting
cultivation (slash and burn) usually occurs after yield declines are experienced in an old area,
leading to the clearing of a new area for cultivation, leaving the old site fallow.
Soil acidity is an important problem, particularly in the heavily leached soils of the higher rainfall
zones of northern Zambia. Phosphate becomes insoluble and unavailable to the plants even
when present in the soil under conditions of high acidity.
SSM priorities
The priorities of SSM implementation in Zambia are the:
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Promotion of integrated soil fertility management and SSM practices such as crop
rotation, agroforestry, the use of green manure;
Development of site specific fertilizer recommendations (in collaboration with AGRA) as
opposed to using blanket applications;
Building of capacity amongst agricultural staff at all levels, as well the need to encourage
farmer to farmer extension by way of Training Farmer Trainers to enhance farmer
participation;
Development of soil data management strategies and infrastructure to update the
current soil and crop suitability maps. This should be supported by the integration of
geographical information systems (GIS) in soil fertility research;
Development of crushed lime production for agricultural application to overcome the
problem of soil acidity in the Northern part of Zambia;
Decentralization of soil laboratories;
Promotion of irrigation among small scale farmers using simple water lifting devises and
drip irrigation to offset the impact of erratic rainfall;
Promotion of diversified agricultural production among small scale farmers such as
practicing small-scale livestock production, fish farming, fruit tree production, etc.;
Collaboration with communities to control bush fires and livestock grazing in the dry
season. Involvement of local leadership is necessary to ensure success in such
collaboration.

Working Groups for the AfSP Implementation Plan

Following the Guidelines for the establishment and consolidation of Regional Soil Partnerships,
working groups related to the five GSP Pillars were formed. Workshop participants divided into
five working groups based on their interest and expertise in relation to specific GSP Pillars and
working group chairs were elected. The function of the working groups is to continue the
development of activities in the AfSP Implementation Plan, while working group chairs will assist
with finalization of the Implementation Plan after the AfSP Workshop. The Pillar chairs were
elected as follows:
Pillar 1 Chair: Mr. Zakayo Muyaka (Uganda)
Pillar 2 Chair: Ms. Botle Mapeshoane (Lesotho)
Pillar 3 Chair: Mr. Martin Yemefack (Cameroon)
Pillar 4 Chair: Mr. Christian Omuto (Kenya)
Pillar 5 Chair: Mr. Vinod B. Lalljee (Mauritius)
The finalization of the regional Implementation Plan will be coordinated by the African Soil
Partnership Secretariat, working in close collaboration with the five Pillar Chairs and their
working group members to ensure an inclusive process. The Zero Draft version will be sent to a
wider group of African Partners for review and inputs during March 2016 and finalized by 31
March 2016. The final Implementation Plan will be presented at the Fourth Plenary Assembly of

the Global Soil Partnership in May 2016. This Implementation Plan will form the basis of future
activities under the African Soil Partnership over the next 5-year period.
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Establishment of an AfSP Steering Committee

A Steering Committee for the African Soil Partnership was established according to the Guidelines
for the establishment and consolidation of Regional Soil Partnerships developed under the Global
Soil Partnership. The Committee consists of two country representatives from each of the four
sub-Saharan sub-regions (West, East, Central and Southern Africa) and two Institutional
representatives as follows:
West Africa: Mr. Victor Chude, Nigeria (Chair); Mr. Igue A. Mouinou, Benin
East Africa: Mr. Hami Said, Djibouti; Mr. Vinod B. Lalljee, Mauritius
Central Africa: Mr. Michel Naitormbaide, Chad; Mr. Yves Bagafou, Gabon
Southern Africa: Ms. Laurinda Nobela, Mozambique; Mr. Chebukani Fanani, Botswana
Other Partners: Mr. Martin Yemefack, African Soil Science Society; Mr. E. Jeroen Huising,
International Institute of Tropical Agriculture
The Committee will serve a two-year term under the leadership of Victor Chude from Nigeria
who was elected as Steering Committee Chair.
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Workshop Communiqué

The Elmina Communiqué (Annex 3) was developed on the last day of the workshop to consolidate
the African Soil Partnership institutional mechanism, list the intentions of the Partnership in
terms of addressing sustainable soil management and related issues in the region, and commit
to completing the regional Implementation Plan. The Communiqué was signed by
representatives from each participating country and institutions not representing specific
countries.
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management (Namibia, Niger, Nigeria, Rwanda, Senegal, Sierra
Leone, South Africa, South Sudan, Swaziland, Tanzania, Togo,
Uganda, Zambia and Zimbabwe)

Moderator
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Coffee break
Plenary for finalization of the AFSP implementation plan
Ms. Liesl Wiese, ARC
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14:00 - 15.30

Establishment of the Steering Committee and its terms of
reference
Mr. Ronald Vargas, FAO
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Summary of the workshop and the way forward
Chair:

17:00 – 17:30
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Annex 3. Elmina Communique
ELMINA COMMUNIQUÉ
Elmina (Ghana), 22nd May 2015
We, the representatives of 35 countries from Sub-Saharan Africa participating in the Africa Soil
Partnership Consultation workshop held in Elmina, Ghana on 20-22 May 2015, organized by FAO
and in accordance to the Terms of Reference of the Global Soil partnership, would like to:
-

-

-

-

-

-

Appreciate the great potential and diversity of soils in the region and their fundamental
value for food security and overall sustainable development.
Call to attention that soil degradation is a serious process that is affecting the soils in the
region through their various forms and processes such as soil organic matter depletion,
nutrient imbalance, soil erosion, soil sealing, soil acidification and soil salinization.
Report that the degradation process is threatening the soil resources in the African
region and thus is affecting economic development, particularly agricultural production
and associated food and nutrition security, provision of ecosystem services and
increased poverty. The situation is being exacerbated by climate change and
unsustainable soil management practices that are affecting the most vulnerable people
in this region.
State that the establishment of the Africa Soil Partnership is a unique opportunity to
address the current challenges and serve as a platform for promoting sustainable soil
resources management in the region.
Advocate for the following priorities in the region: protection and conservation of good
soils, restoration and rehabilitation of degraded soils, promotion of sustainable soil
resources management at all levels and in all land use types with focus on nutrient
balance, soil conservation measures, and increasing soil organic matter and carbon
stocks. Similarly, there is the need to enhance soil information by using state of the art
methods of digital soil mapping and advocating for having effective national soil
information systems.
Call to attention that investment on the promotion of sustainable soil management is a
precondition for achieving sustainable development. Therefore, it is fundamental to
increase investments such as budgetary, human resources and equipment to support
the execution of actions under the priorities highlighted above.
Appreciate the contribution of governments, organizations, donors and initiatives in the
field of sustainable soil management and call upon them to support, collaborate and/or
join the Africa Soil Partnership towards achieving sustainable management of soil
resources.

To achieve these goals, the participants agreed to consolidate the Africa Soil Partnership by
establishing a Steering Committee that is composed by:

West Africa: Mr. Victor Chude, Nigeria (Chair); Mr. Igue A. Mouinou, Benin
East Africa: Mr. Hami Said, Djibouti; Mr. Vinod B. Lalljee, Mauritius
Central Africa: Mr. Michel Naitormbaide, Chad; Mr. Yves Bagafou, Gabon
Southern Africa: Ms. Laurinda Nobela, Mozambique; Mr. Chebukani Fanani, Botswana
Other Partners: Mr. Martin Yemefack, African Soil Science Society; Mr. E. Jeroen Huising,
International Institute of Tropical Agriculture

Also, we agreed to establish working groups for the five GSP Pillars of Action and nominated
the following chairs who will ensure that these groups work accordingly:
Pillar 1 Chair: Mr. Zakayo Muyaka (Uganda)
Pillar 2 Chair: Ms. Botle Mapeshoane (Lesotho)
Pillar 3 Chair: Mr. Martin Yemefack (Cameroon)
Pillar 4 Chair: Mr. Christian Omuto (Kenya)
Pillar 5 Chair: Mr. Vinod B. Lalljee (Mauritius)

The priorities identified will be the foundation for the finalization of the Africa Soil Partnership
Implementation Plan for a period of five years. The development of this plan will be facilitated
by the Steering Committee with support from the Secretariat and working groups, ensuring a
very inclusive process where all partners in the region play an active role.
The latter execution of this implementation plan will directly contribute to achieving food and
nutrition security, climate change adaptation and mitigation, provision of various ecosystem
services and sustainable economic development.
We commit to make the International Year of Soils 2015 a successful foundation for advocating
“healthy soils for healthy life” in the region and especially to continue this momentum beyond
2015.

