Introduction

Millions of African smallholders—farmers, herdersddisherfolk—are resource-poor and
suffer from food insecurity. Their low incomes mehay are unable to make investments and
take on risks. Their agricultural systems are hatfdoy sudden, acute shocks caused by
natural and man-made hazards—drought, floodingsi@mpconflicts. Long-term trends, in

part the result of international markets, natigaicy decisions and institutional frameworks,
often move against them.

The food-security problem is not merely an inapild produce enough food to keep pace
with population growth. Such a simplistic reckonfagds to take into account the ecological,
cultural, social and economic features which aeebidrock of sustainable agriculture.
Environmental degradation and a diminishing reselase seriously affect African farmers
who depend on rainfed agriculture. As critical wslheds are deforested, water supplies have
become unreliable and the climate less predictélleal actors are seldom consulted when
agricultural policies are formulated. Small-scaeners (especially women) find it hard to
get credit, seeds and other inputs, and the infoom&hey need to farm their land in a
profitable, sustainable way. Some governmentscstiitrol the prices of key farm outputs,
and unscrupulous traders manipulate the priceshef®. In addition, political instability is a
major obstacle to food security and sustainablealyre in many countries.

Access to sufficient food is a sustainable mansier fundamental human right. Realizing this,
NGOs, community organizations, research institigiand governments in Africa have been
testing alternative agricultural technologies apdraaches for over a decade. Such
approaches as "conservation farming" and orgamicwdture are becoming part of the
technical packages of both international and natiogsearch and extension institutions. It is
this growing experience and interest that has ptedhpRR and its partners to document and
share the lessons learned so far.

The participants in the workshop that producedrntasiual took a broad view of sustainable
agriculture, including not only farming technologiEontour planting, feeding cattle with
crop by-products, and so on), but also its socidl@onomic dimensions (for example, the
marketing of produce and the organization of extenservices). And around the core
concept of the wise, sustainable and efficientaisetural resources for livelihood security,
the workshop participants identified a range ofgissues that determine whether attempts
to promote sustainable agriculture will be sucadgske the diagram on the next page). This
manual tries to show the relationships among tlysipal technologies, the social, economic
and policy frameworks within which they are implentexl, and the organizational processes
that can be used to promote sustainable agriculture

Purpose of the manual

This manual is intended for use as a field guideédyelopment workers of community-based
and non-government organizations, churches, govemhagencies and research institutions
engaged in agricultural development. Further, it s@rve as reference material for schools,
vocational institutions and universities.
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The manual

provides an overview of selected problems and sgusustainable agriculture in Eastern and
Southern Africa, and the various attempts by irdlials, communities and development
organizations to overcome these problems. It pes/gpecific examples of technologies and
approaches, as well as selected cases of individurakrs' and communities' experiences.

The book draws on experiences from a huge area—Htbiopia in the north to Lesotho in

the south. This region includes a wide varietygro@&cosystems and socio-economic
systems. Naturally, what has worked in one placg noh be appropriate in another. So the
reader should not view this book as a set of pigtgans to be followed word-for-word.

Rather, it offers a range of options and ideastsddected and adapted. It is hoped that these
will stimulate researchers and field practitionersest and adapt these options to local
conditions, and to generate and share new appreacitetechnologies.

Because of the size of the area covered and tlaelthrand complexity of the topic of
sustainable agriculture, a manual such as thisatdrpe to be comprehensive. Its focus is on
the less arid areas of Eastern and Southern Afribare sustainable agriculture approaches
have achieved most success. It does not includmé#énay pastoral, semi-arid areas that cover
much of the region. Nor is its coverage of the aredireas complete: numerous organizations
and countless farmers engage in sustainable agepybnd have developed a wealth of
technologies and approaches that are not yet tefldere.



So this manual is by no means a finished produaihé, it presents a sampling of sustainable
agriculture experiences in the region. It shoulg®en as an initial draft that will serve as a
base for gathering feedback for revision and tediwsi into several Eastern and Southern
Africa languages—initially into Swabhili. Commentsdacorrections are most welcome: please
send them to IIRR at the address in the front efabok.

Parts of the manual

The manual falls into 10 parts. The first four fe@n the social processes and issues involved
in sustainable agricultur@art 1 describes how organizations might promote the
development, testing and sharing of farm techne®y groups of farmers, and gives
examples of cases where such approaches have moseessfulPart 2 outlines some
approaches to improving credit and marketing byn&as' groupsPart 3 describes methods

of planning land use and strengthening users'sjghliile Part 4 addresses the issue of
gender.

Part 5 then turns to the physical technologies for sod water conservation, many of which
have been developed and promoted through the agm@eaescribed in PartRart 6

describes ways of conserving and enhancing sdilitieusing various types of organic
matter.Part 7 details some technologies relating to croppingesys. This section, in

particular, makes no attempt to cover all the manops and cropping systems used in Eastern
and Southern Africa; rather, the examples have bbesen to illustrate some of the

principles involved in planning and implementinggping systems in a sustainable
agriculture context. Parts 8 and 9 address livésssuesPart 8 focuses on approaches to
livestock extension, whilPart 9 provides some livestock management technologies.

Part 10 contains lists of resources and sources of fuitifermation, including profiles of the
60 people who contributed to the publication thiotlge workshop (described below), a list
of resource organizations with relevant expertisg @xperience in the field, and references
and training materials on sustainable agriculture.

Manual production

The manual is a product of more than a year ohsite consultations with experts from
various institutions. The final product was comgiterough an intensive, participatory
production workshop. The overall administration éachnical management was guided by a
steering committee composed of staff from Barakacdgural College, the Sustainable
Agriculture Community Development Programme (SACDERe Regional Land
Management Association (RELMA), Intermediate Tedbgyp Development Group
(ITDG_Kenya), the Ford Foundation, and the Africagi®nal Office of the International
Institute of Rural Reconstruction (IIRR). IIRR sedvas the secretariat of the steering
committee and organized the production workshagifits

Preparatory workshop



Proparation
Identfy topics
Salect razourca persons
Agzign top o5
Frespiare logqistics

3 The scope of the manual, the range of topics tndladed, and
the institutions and individuals with the relevarperience and
""":"“' Orat1 expertise, were determined in a two-day preparatankshop.
ks Present Participants included staff of NGOs, governmentadepents,
%'ELT:f farmers, universities, research institutions andape
| — individuals.
v
Orafts The participants in this preparatory workshop ag@e a
Present common understanding of what constitutes sustanabl
Sl agriculture, the major sections in the manual, e &s specific
topics to appear in each of the major sectionsy Hiteo drew
¥ up a list of institutions with relevant experierared contact
L pratta individuals within each institution. They invitekese
| comments individuals to draft manuscripts on their allocategics, and
:T provided them with detailed guidelines on how tcfis.
Pk i Production workshop
[ 7

— The manual itself was the product of a second,vixgek

Fritit . . . .
Dhgiriaute intensive workshop, which involved some 60 farmers,
researchers, extension experts, field practitiqgregtsts, editors
and desktop-publishing specialists. During the whdp, each

participant presented his or her draft manuscipigioverhead
transparencies of each page. Copies of each deadt also given to all other participants,
who critiqued it and suggested revisions.

After each presentation, an editor helped the authose and edit the manuscript and
incorporate the comments that had been receivea@urtist drew illustrations to accompany
the text. The edited manuscript and artwork weea ttesktop-published to produce a second
draft. Meanwhile, other participants were also enégig their manuscripts to the group. Each
author then in turn worked with the team of editamd artists to revise and illustrate the text.

Early in the workshop, the participants generatieds for new topics, and these were
assigned to individuals with relevant experienaes expertise to draft. The editorial team
also assisted the farmer participants to writeitmstrate their cases and experiences, which
the farmers also presented to the group.

Each participant then presented his or her revdseft to the group a second time, also using
transparencies. Again, the audience critiqueddtsarggested revisions. After the
presentation, the editor, artist and desktop-phinigs specialist again helped revise the
manuscript and developed a third draft. Towardstie of the workshop, this third draft was
made available to participants for their final coemts and revisions. After this, only minor
editing and adjustments were necessary beforartisbéd manual could be printed.

This workshop approach had several advantaggsed@d®d up the production of information
materials, taking full advantage of expertise @&f ¥arious workshop participants. The process
of writing, getting comments, revising and illusing the manual took place at the same time,
considerably shortening the often-difficult processvriting, editing and publishing. A large
number of workshop participants were able to cbatd to each topic: in effect, the workshop



provided an opportunity for technical peer revigmallarge number of reviewers, as well as
pre-testing for understandability and field relesiby a group of the intended readers.

In addition, the workshop brought together a largmber of people from different
institutions and walks of life, each with differgmérspectives and expertise in sustainable
agriculture. It is hoped that the relationships aativorks forged during the workshop will
continue long into the future.

Sustainable Agriculture Extension Manual
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Organizing a field visit, 35

Participatory agricultural extension

Participatory agricultural extension consists tbaket of approaches to extension that
involve "outsider" facilitators working closely viltocal communities. The farmers take on
more active, participatory roles than in converagiogxtension. Many of the approaches
described in the following sections and elsewheithis book are parts of this approach; they
can be selected, mixed and adapted as necessary goparticular situation.

Participatory extension is best used with smallaofdrming communities. The communities
are encouraged to identify their agricultural pesbs$, prioritize them and seek solutions.
Participatory extension aims to strengthen the conity's ability to carry out these activities
with limited assistance from outsiders. It does thy:

« Building the capacity of local institutions to pland manage their own development.

o Conducting research and extension using a partamp#echnology development
process, which develops technologies that fit lkerde, complex farming system of
smallholder farmers (see the sectionRamticipatory technology developmégnt

While there are many different approaches to ppdiory extension, many follow the broad
sequence outlined below. Many participatory rupgdraisal methods are useful in various
steps of the sequence. This book does not prowtieled descriptions of these methods, but
further information on these can be found infReferences and training materiadsction in
the Appendices.

The guidelines below are based on the approachingbd Chivi Food Security Project in
Zimbabwe (described later in this section). Cleastyrer approaches could be used,
depending on the local situation and the particplapose

of the project.

Meetings to raise awareness

Initially, the facilitator approaches community dess to
organize a community meeting. During this meetthg,
facilitator introduces himself (or herself) to the
community and describes the process, clearly ongjin '
the purpose, the key steps, and the expected suffhe facilitator should emphasize that
"self-help" is a theme that will guide the procdss.or she shouldnot make any promises that
cannot be fulfilled.

Institutional survey

After the facilitator has been introduced into deenmunity, an institutional survey is carried
out over a 2-week period. This is designed to:

« ldentify all institutions within the community, deing their roles and responsibilities.



o Conduct a strength, weakness, opportunities amadthi(SWOT) analysis of key
institutions in the community.
o Discover the strength of relationships betweercttramunity and key institutions.

The survey results can help the
facilitator identify which institutions
to liaise with in order to promote
agricultural development in the
community. It can also help the
facilitator and local people
understand the institutional capacity-
building needs.

The survey is carried out through
semi-structured interviews with key
informants, and through focused
group discussions using
diagramming or visualisation
techniques such as Venn diagrams.
The facilitator should work with
small groups to encourage everyone
in the group to participate in the
exercise. Where appropriate, the
group should be divided according
age and gender.

Conducting an institutional survey using Venn
diagrams (also known as chapati diagrams)

-
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Wealth-ranking exercise using cards

Using a technique known as "wealth ranking”, memloéithe community use their own
criteria to define and identify different categarigf wealth. A wealth-ranking exercise has
several steps.

1. List all the households in the community.

2. ldentify 2_4 key informants who know all of theuseholds.

3. Write the name of each household on a small @radut 5 x 10 cm).

4. Ask the key informants to put the cards intdedént wealth groupings of their choosing.
5. After they have put all the cards into the weagltoupings, ask them to define the
categories they have identified. Ask them to gibgctively verifiable indicators (eg, "has
house with metal roof") rather than subjective aatiors (eg, "looks unhappy").

6. Record each household's wealth category onattibveith its name. If the informants
identified four groups, give the wealthiest grougcare of 1, the second wealthiest a score of
0.75, the third 0.5, and the poorest 0.25. If tiiermants identified five groups, give them
scores of 1, 0.8, 0.6, 0.4 and 0.2.

7. Repeat the process at least three times wiltrdrit key informants.

8. Add up the scores given to each household by efihe key informants. Calculate the
average score for each household, and then putititerwealth categories.

Needs-assessment survey



A needs-assessment survey aims to discover the fefedy each of the different groups in
the community. It can be conducted with the weglthups identified above, or with other
categories, such as unemployed youths or youngle®(gee the section @ender and
development

1. For a needs-assessment survey, draw a randoptestiom each of the wealth categories
identified in the wealth-ranking exercise. Selddeast 10% of the total number of
households.

2. Conduct semi-structured interviews with memlodrthe selected households to gather
information about the community and farming systelingossible, record separately the
impressions of men, women, elderly and youth; @@ dhay help to identify specific
activities for each of the groups.

3. Compile the results into a report describingftilewing:

The purpose and methodology of the survey.

The physical environment.

The socio-economic context.

The farming enterprises, highlighting constraimd potentials for development.
The needs of the community as highlighted by therulewees. Represent the
interviewees' impressions of the importance ofriaeds they have expressed.

O O O 0O o

4. Prepare diagrams to shows linkages betweene@snwhich have been identified. Share
the results with the community during a communiteting. This allows the community an
opportunity to comment on the findings before tiygart is finalized.

Learning about local practices

Participatory extension acknowledges that everymanity has problems and needs, and that
local people are doing something about them. Thesethe starting point for any agricultural
improvement should be learning how the communégiscultural system is currently

working.

1. Use guided group discussions and diagrammingcises to identify practices the
community uses to address its needs, as well had&gical gaps that may exist.

2. Conduct a SWOT (strengths, weaknesses, oppberthreats) analysis with the

community of each of the practices. Use participagppraisal tools such as scoring, matrix
ranking and group discussions to do this.

3. Recommend practices that have potential tollfthi
community's needs better. ¢ @ J}}L '_\;
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o Prioritize its needs (use participatory appraisald such as matrix ranking or
scoring).

o Analyse its needs and the constraints it facesleéntifying and elaborating on the
causes and effects of the problems. A problemisraauseful way of doing this.

o Screen current practices, indigenous technical keage and past experimentation for
suitable methods.

o Assess possible solutions to the expressed neddsrablems.

o Establish criteria for choosing the first activéi® be carried out.

o Develop an action plan clearly spelling out whataercis to be carried out, when,
how, where, and by whom.

Participatory technology development

The needs-assessment survey informs and guid@gsdbess of learning about farmers' local
practices. Using a participatory technology develept approach, the facilitators and the
local people are able to increase the range ofitdohies

available to smallholder farmers which would addré®ir needs. PTD builds on the local
knowledge, skills and experiences of farmers, babarages them to experiment and be
innovative, as well as seeking new information frotier farmers and support institutions.
Experiences are then shared with other farmers.

The following is a list of important methods (ske section oRarticipatory technology
developmentor more information).

o Exposure visits to innovative farmers, researctosta and training centres.

o Farmer-based experimentation, assisted by thatédoils to provide training on
experiment design and analysis.

o Demonstrations in the community of specific teclgas (these are best conducted
by innovative farmers with support from researclamd extension workers).

o The use of farmer-to-farmer extension through fadgs, seed fairs, and farming
competitions organized by the farmers themselves.

Building capacity of local institutions

Local institutions are identified as being the wéhifor improving agriculture. Efforts to
strengthen local institutions aim to:

o Enhance the community's ability to plan and moéiliegsources to implement their
plan.

o Improve the institution's organizational structtoenable it to deal with new
demands placed on it as the development processegl.

o Link the local community with a wider range of soppinstitutions (eg, research,
extension, local government).

o Encourage more active and wider participation bir@imbers of the community.

Local capacity-building efforts are conducted by:



Providing training on the principles and practi¢éeadership and organizational
management.

Promoting networking among community and suppdatituntions.

Training for Transformation

Training for Transformation (Hope and Timmel, 1996) has been
an important method for supporting and facilitatingreater
participation, and greater levels of community magement and
control. The leadership training is based on thenoepts of
"conscientization” originally developed by Paulo Eire in Brazil,
adapted for a Zimbabwean context. It is a set ofam@ness-raising
techniques that assist groups to analyse their fatron and
management, their roles, opportunities and constri, and to plan
courses of action together. The training has beesry effective to
stimulate greater democratization of leadership ambre
transparent decision-making. It has also brought@lt changes in
the approaches and attitudes of the government esgien staff
towards farmers and their communities=Source: Adapted from
S. Croxton and K. Murwira. 1997. IIED Gatekeeper Sees no.
SA70.

o Using a training-for-transformation approach (deelox below).
o Holding meetings for project planning and review.

Participatory monitoring and evaluation

Project monitoring and evaluation activities shoaleb actively involve community
members. The criteria for assessing performancéeatetermined by the community itself.
The role of the facilitator is to help the commymtembers develop the monitoring and
evaluation system and make it their own. Activisésuld be monitored on a continual basis;
evaluation should be carried out at different tiraed at different levels. Annual group
review meetings can be effective opportunitiespfanticipatory monitoring, evaluation and
re-planning exercises.

The Chivi Food Security Project

The Chivi Food Security Project in southeasternk&bwe successfully uses the participatory
extension approaches outlined above.

Background

Over 70% of Zimbabwe's 12 million people live i ttural areas. The majority are
smallholder farmers whose primary source of livatitl is agriculture. More than two-thirds



of these live in semi-arid regions with less th@0 &m of rainfall a year, frequent droughts,
and poor soil fertility.

Land is generally divided into arable land useabyndividual farmer, and grazing land
which is communally used. Local institutions are weeak and poorly organized to take
control and manage the common resources. The chbteehnologies for smallholder
farmers to enhance their productivity is limited,feod production is low and household food
insecurity is rife.

Despite tremendous government investment in humedrfiaancial resources for agricultural
research and extension, the smallholder agriculs@etor has not greatly ben-

efited. The ineffectiveness of these institutiosatileast in part a result of the top-down
approaches they have used. Technological soluticmdeveloped by researchers and passed
on to extension workers. The extension workersiin pass them on to smallholder farmers
without having an adequate understanding of thades' priority needs and socio-economic
situation. This has lead to "blanket" extensioronemendations to farmers in very different
physical environments. A classic example was thatg-wide promotion of a contour drain
that drains water away from the field: not a vesgful practice for the very dry areas like
Chivi.

The extension system did not acknowledge the inapo# of local knowledge, and saw itself
as being responsible for promoting technologiesctvhiad been tested and proven by
agricultural researchers. The realization of tiveeaknesses lead to the search for more
effective extension approaches that generate @etapecific and appropriate technologies in
response to the needs and problems of smallhcdderefs.

Project objectives

Within this context, ITDG conceived the Chivi FoSdcurity Project to demonstrate how
principles of participatory approaches can be &gpio agricultural extension. The project
started working in 1991 in the Chivi district of Blango province in southeast Zimbabwe. It
has three main objectives:

o To help farmers' institutions to identify their gty needs and strengthen their
capacity to bring about solutions.



o To work with local institutions to identify and detep technological options by
building on their traditional knowledge.

o To influence government agricultural policies tketanto account the production
needs of smallholder farmers, by demonstratingffextiveness of participatory
approaches in enhancing household-level food dgcuri

Key project partners include the Department of égjtural Technical and Extension, the
Department of Research and Specialist Servicestr@endimbabwe Farmers Union.

Results

In 1995, a participatory study of the project wasducted. It showed that the number of
farmers participating in project activities hadre@sed by over 200% from the original 320.
Farmers ranked in the poorer wealth groups conghabeut 60% of all project participants,
with 34% of these occupying leadership positiomsr{gared with only 21% before the
project). The number of women holding leadershigitmns had increased from almost zero
to around 35%.

As part of the project strategy, ITDG actively ltkcommunities to a wide range of support
institutions: training, research and extensionitasbns, as well as innovative farmers.
Farmers then identified a range of technologiesivkiney wanted to work with. The table on
the next page highlights adoption rates of sonth@technologies and emphasizes the wide
range of sources the farmers have got these ininogatom.—For more information,

contact Blessing Bataumocho, ITDG_Zimbabwe.



Technology adoption rates and sources of innovations in the Chivi
project

Technology Sources He. of houssholds

adopting in 1926
(a1 Eobal af 1200)

Wiater so nmarvatien fr fla i s pe

Tisd ricges Chiradzi & W shaoll mesamh sialoms, |nslitubs = 450
ol Aprisuborel Engirsering. Muioho

indir=tion piz Farmerinmoyation ifom anaiher cistmot) » A50
Aok pape imant vigharane Wakr Frgoet (an MGO) 4
Kodifiad sa e r idgas Farmie -Saskynad = &0
I Wohirg ard npping Makahol resaans b stzton = a0
Famya ju 13 mares Contil prm et (Masvingo) =i
Winter ploughing Aevismd tadionsl practos = &30
Ine remp ping Tmdricnzal precies > 480
Uz ing Tarm t=na eall |0 Trdhicnal know Bdge = 800

maes ety and
aonearye maiiune)

Wotsr oo nEsrvatkn o r vegatakle gardsns

Cilsy pipms foreuh- Chimadz | resms i h slslion = 450
auiffaca imigaten

W Wahirg Famziczana Crganic Training Centre jan » aJo
Hao)

Plazik zhasdz bumed in Famziczana Crganiz Traning Cenire = 250

bede

Ireartzd tetias Famisiszana Cranks Training Centre = 30

Gl reckmation Dapt.af Matu=l Rawumas Fgatan &
& wilapes

Shal b wrsl Twishavans Wakwr FoEct A ganden=s

mp mwsmand

Group extension

Group extension is a way of disseminating
information and technologies on agricultural andl
development through groups of farmers. It aims tc
develop local skills and empower local people to

solve their own problems. It is a key part of f ;
participatory extension processes (see the segtior *..//
Participatory agricultural extension "

-

Government and non-government organizations have
too few staff and resources to provide extensiomncado every farmer individually.
Traditional extension approaches are often top-damdhineffective. Working with groups of
farmers allows staff to interact with larger nunsbef farmers at the same time, thus using
scarce resources efficiently. In addition, manyéets are best performed by groups of



farmers rather than individuals. Group memberspzaoi their labour and other resources,
divide tasks into manageable units, learn fromamether, and make decisions jointly. The
examples later in this section illustrate this.

Advantages

(o]

By uniting and contributing to a common pool, theup members are able to achieve
things they would not be able to do as individulany sustainable agriculture
techniques are labour-intensive; the groups allnmérs to share labour to make
improvements in their farms. They reduce the bufemork for individual farmers
by sharing it among many.

Farmers can share farm implements and machinexgtipy materials and other
resources.

Every group member receives a tangible benefith(sisca water tank, a cow, or
seedlings).

Groups can help even the poorest people to impitwaie livelihoods.

Groups provide an opportunity for strengtheningridship and teamwork, allowing
members to share ideas, insights, experiencesrailtems.

Groups provide a forum for extensionists and dgualent agents to introduce ideas
and skills that may be relevant to the farmersblenms and needs.

Groups may form to do certain things—often a momeking activity such as
poultry-raising, vegetable-growing and selling @dpee the section dwarketing
produce as a groyp These activities can make money for the groug abole or for
its members. But the groups can also take on t¢éls&s that do not make money
directly, such as compost-making, health educatbonther community-related tasks.
Groups can seek funding and advice from NGOs oodorganizations to support
their development work. This type of support is nstially available for individuals.

Disadvantages

(o]

Groups may become dependent on outside organizaticch as an NGO. The outside
organization should be careful to avoid this: bld strive to empower the group to
manage and finance its own affairs, so it becorsel-propelled".

Groups may fail because of conflicts among theimimers. The members must have
similar interests and understandings about thepyraind what it will (and will not)
achieve. The benefits should be distributed faabgording to the amount of effort
each member puts in.

Groups also fail because the members feel thejnpubre than they get out.
Activities should have a reasonably quick paybacie that members see as
important.

Procedure

Many of the activities in the list below are contirus and happen at the same time. The
development worker should help and guide the groambers through a participatory
process, rather than forcing them or making dewssior them.



1. Conduct an initial survey to find out peopldt#wdes and priorities, and to gain an
understanding of the community and its environm€ollect information on the local land,
soil and climate types, vegetation and crops, saad economic characteristics. This survey
can use a combination of participatory appraisaineues, questionnaires, and a review of
existing information collected by village officiadsd local authorities. The survey can be
conducted by the local people themselves. Seeetti®n onParticipatory agricultural
extensiorfor more information.

2. As part of this process, help the people pikaitheir problems and identify possible
solutions and opportunities. If a group of outssdeith different specializations is involved in
the survey, they can call on their own experiencguggest solutions to the problems
identified.

3. Discuss the group approach with members of dinencunity. Discover if they are
interested in forming a group.

4. Identify villagers willing to participate in tltgroup. Group members should have important
features in common: they may farm the same tydanaf, grow the same crop, raise the same
type of livestock, or get fuelwood from the sameegt. They should be able to attend group
meetings, be interested in the topic, and williodetarn and share their knowledge with
others. The ideal size of a group depends on its

aims and focus. Groups of about 20-30 people seemotk well for many topics. It may be
possible to base such groups on existing localrozgtons, such as a credit co-operative or
irrigation association. Women-only groups provigeopportunity for women to learn,
generate income, and take on responsibilities eadership within the community.

5. Help the group to determine what it wants toitdoaims and activities, plans and
responsibilities. This should be a continuous psecthe group should review its plans on a
regular basis as conditions change.

6. Help the group work out its dynamics and workingcedures: how are meetings
conducted, how is work organized, how are actwigealuated? Provide training on subjects
such as facilitation, leadership, management, gdymamics and record-keeping if required.

7. Help the group decide how to run itself. It sldodevelop a set of rules and bye-laws (see
the box below for some of these). Determining thieses and procedures is a continuous
process. The group should not try to fix them abirece, and should be willing to review its
decisions as conditions change.

8. Help the group decide how to handle money (sedox for some guidelines).



Rules for groups

Each group must establish a set of working rulegs€ can be formal or informal, but they must barty
understood. There should be benefits for followtimgrules, and penalties for breaking them.

Bye-laws

0 How much labour must each member contribute, andldthis be free or paid (in cash or as meals)?

o Who should the group officials (chairperson, sexsettreasurer, etc.) be, and how should they be
chosen? How often should the officials be chand®tat is the role of each official?

o What are other bye-laws and rules: punctualityrieetings, attendance at workdays, penalties for
breaking the rules, etc.

Financial

o0 How much money must each member contribute, anddfi@n?

How should this money be spent? How should thegpawchase equipment and supplies?

o Who controls the money: who makes decisions ondipgrand allocation, and who looks after the
money?

o What are the requirements for registering the gnaitip the authorities? How can the group open a
bank account? What are its tax obligations?

o How are the accounts kept? Who keeps them, in fehat and who else is involved in the book-
keeping? How easy is it to understand the recdrds®transparent are they? What safeguards are
there against corruption?

o

9. Identify information from outside the villageatithe group can use: technical packages
from universities, research institutes or othelagits that might be useful to solve the
problems identified in the survey.

10. Help the villagers identify promising technakegythat they wish to test and adapt. Help
them design and implement field tests of theserteiciyies (see the section Barticipatory
technology developmegnt

11. Arrange training and field visits to introdube new technologies to the group members.
Visits to research sites or other villages areipaerly useful to demonstrate new
technologies and how problems can be solved.

12. Assist the group to refine and implement igspl

13. Create linkages with government agencies, wities and NGOs so the group can access
services and resources such as seed, fertilizgit@nd marketing facilities.

14. Evaluate the results with the group membersaamge evaluation sessions with all group
members, and invite members from other groupslpdisseminate information more
widely. Such sessions are a good opportunity tonld#e feelings, needs and priorities of
farmers.

Group extension for tree and coffee seedlings in Ebpia



Farmers in Mareka Gena, in southern Ethiopia, fade problems of deforestation and a
disease attacking coffee berries. Deforestatiosemgevere soil erosion and a lack of
fuelwood and building poles, while the berry diseasts coffee yields by more than 30%.

ActionAid-Ethiopia helps form local savings-and-gitegroups and works with them using
the approach described above. It has found thaipgravith 20-30 members function better
and suffer from fewer internal conflicts than ddage co-operatives. This is because the
groups are smaller and more manageable, and tleenrbers have more in common than do
< the much larger village-wide co-operatives. The
groups can focus on problems they feel are impgrtan
rather than those identified by outsiders. However,
.= ActionAid found that regular meetings and refresher
= workshops are necessary to maintain the grougks ski
?lr .and enthusiasm.

ActlonAld provides the groups with advice on coffee
cultlvatlon One or two

4_".—,1

farmers in each group volunteered to establish
nurseries to produce coffee seedlings of variegsstant to the berry disease. ActionAid
trained them in nursery management, coffee proalnietnd forestry activities, and provided
them with subsidized seeds. These "resource fatave established nurseries on their own
land and grow seedlings to plant or to sell tortheighbours. The resource farmers have
become effective extensionists, spreading their kisawledge among their neighbours.

Unlike the government's coffee-seedling nursetlesse nurseries are managed entirely by
farmers themselves. They require minimum inputefoutside, and information that
seedlings are available spreads rapidly by wordhotith throughout the area.

In 1996, Ato Alemaye Aydeko, one of the resourecentxs, sold coffee seedlings worth about
birr 1200 (US$ 175). In this year, 15 farmers wemgaged in raising coffee seedlings. In
1997, ActionAid began using the same approachttodace forest-tree seedlings. In the first
year, five groups with a total of 50 farmers begairing forest-tree seedlings-For more
information, contact Moges Bekele, ActionAid-Etraop

Rainwater harvesting in Kenya

Lack of water is a major problem in Olmoran andil5ip Laikipia district, Kenya. With a
rainfall of 400-600 mm, these villages suffer frdnought and famine. Dams, ponds and
scattered boreholes (averaging 100 m deep) provéder, but about 20% of the people rely
on shallow wells and springs for their domesticevato the nearest water source is an
average round trip of 6 km—more in the dry season.

The Church Province of Kenya has tried to alleviate problem by helping villagers harvest
rainwater and build water-storage tanks. It wonket villagers (995 families in all) to form
32 groups, ranging in size from 12 to 50 peopléhekach group formed its own bye-laws.
The government provided technical inputs; CPK paestimaterials to build the tanks, and
community members contributed labour and part efcibsts. The project was overseen by a
steering committee consisting of government remtasiees, with the district officer as its
chairperson and the CPK regional manager as thendtee secretary.



The members of each group worked with artisans
one member's house to build a water tank: either
above-ground to store rainwater off the roof, or
underground to collect surface runoff. The hostilar7=
provided food for everyone working there. When t -
work was completed, the group moved on to anotl
member's house.

The members built a total of 151 lined
underground tanks and 90 above-ground tanks,
and installed 56 pumps. A total of 20 artisans
were trained through the project. Besides
making water more readily available for
household use, the tanks enabled families to
kitchen-gardens, thereby improving their diets.
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Aboveground tank This can
be used only with a metal roof.

Most of the tanks were roofed with grass, but thsled to be eaten by termites.Tanks
without a roof were breeding-grounds for mosquit@esl were a danger to children and
livestock. The project introduced fish to eat thesquito larvae.

Gutters to collect water from the roof were nott pdithe project. Some families put up poor-
quality gutters, which were not effective in cotiag water in a heavy storm. With hindsight,
the project should have put more emphasis on mainggthe gutters, tanks and pumps, and
on training people (especially the women) how tdalde.—For more information, contact
Joseph Ndegwa, CPK.

A multi-purpose women's group in Kenya

In 1988, a group of 25 women in Kiamunyeki
village, Nakuru, formed the Mahoya Women's
Group. The Church Province of Kenya trained ? ;
them in how to improve their farming methods 2
increase their production so they would have a |
surplus for sale. This training covered topics st f‘--’ v
as compost-making, intensive kitchen-gardenir | ’JI
deep soil preparation, agroforestry, zero-grazir " - /
and poultry production. ; ff

The group decided that its priority was to const , =
tanks to hold water for drinking and for waterin( « EL P "&T = __.i
livestock. CPK guided the women in group [ Tr—___— =
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dynamics and help them organize so they could bbhédanks. CPK donated money to buy
sand and cement, and the group also saved monegpatributed labour. The members built
one tank for each family in turn; it took about dmths to save up enough money to build
each tank. The group drew lots to decide whose shokild be built first.

Since then, the group has also bought a cow frb embers, and is in the processor buying
some land on which to build a shop where it cahpsetuce.

The members also are engaged in many other agsiviiey make compost, keep poultry,
plant trees, make their own soap, and invite sfistsdo train them in family planning, AIDS
prevention and other health-related topicd=e+more information, contact Hilda Mukui,
CPK.

Agricultural extension in Zambia

Following the devastating 1991-92 drought, thousasfd&Zambian farmers were left with
almost no seed to plant. In 1994, after the fornairgartnership with the Ministry of
Agriculture in Livingstone and Kalomo districts, ®&-Zambia began supporting farmers
through a seed-distribution project. The problens Wwaw to have close contact with a very
large number of farmers over a big area, usingalldmt highly motivated extension team.

The extension team first assessed existing losétinions, to learn what type of groups exist
and how they function, and to create an understgnali what CARE hoped to achieve. This
initial fieldwork was very important to avoid dugditing any structures that were already
there.

The next step was to encourage the formation ofl gr@ups of farmers (where none existed)
and get each of these to elect a leader. Sevarapgmwithin each village formed a village
mangement committee, and elected three (chairmneargtary and

T

2000 farmers
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treasurer), at least one of whom was a woman. 8ewvdage committees then formed an
area management committee.

The area management committee is the main poram@hct and training support from
CARE. This structure enables the 8-person CAREnsid@ team to reach as many as 10,000



individual farmers. The CARE staff visit each abeanmittee once every two weeks for co-
ordination and extension work. The committee mebee responsible for co-ordinating the
activities of the members of their farmer groups] #or passing on information to them.
Because the village and area committee membel@sodarmers and the meetings take place
in the villages, the CARE team can meet other fasraed help them seek solutions to local
problems—For more information, contact Robby Mwiinga, CAR&mbia.

Community labour-sharing groups in Kenya

In many parts of Africa, farmers organize smalluwnbary work groups to allow the members
to help each other to accomplish heavy farm tas&h as ploughing, planting, and
harvesting. These groups may also be organizeatfi@r community work, such as building
houses, or preparing food during a wedding or fan&ome development organizations try
to build on these local institutions to carry cueit agricultural extension work.

The Environmental Action Team, a Kenyan NGO, isigsuch an approach in Kitale district.
The work groups are common in many parts of Keapd, are known by several names,
includingsaga ngwatioandm'wthya In Kitale they are known dsulala, and are being used
by the Environmental Action Team to promote andeimew farming and conservation
practices. Usindpulala groups is a form of farmer-to-farmer extensionfaamers learn a
particular innovation and share their knowledge skillis to other farmers. Farmers are
generally enthusiastic to share their skills withes farmers.

The Environmental Action Team encourages
farmers who are interested to learn new praci
to form abulala. The ideal number of member:
in abulalais four to six; if there are more tha
six members, the rotation scheme is very slo\ -
bulalais usually formed by a group of -
neighbours. The members elect a farmer- i b

i

instructor, who then helps the group to decidef«n
how they want to work together and what the 2"
want to learn. The farmer-instructor works 1

ik

With the EAT extension staff. Aulala may
meet twice a week to work on each others' fields,
rotating among the members' farms to ensure thek isequitably distributed.

Onbulalawork days, the farmer-instructor shares insigbtsué a particular farming practice
with the members of theulala. This takes place right on the farm, sometimeh ant
extension workers also there. Working as a grdwwntembers review and implement the
practice. At the end of the day, the members reandireflect on their activities and lessons
from the day.

There have been problems, of course. Some menit@nsigp late on work days, do not
arrive at all, or send their children in their gdaé\nd some members keep their colleagues in
the field long periods. This reduces the membetsiusiasm to work hard.



Using farmers' knowledge
about soil types

In some countries, ministries of agriculture isblanket recommendations for fertilizer
applications and crop types, covering large arédseocountry. While these are useful as a
general guide, the best amounts and types ofifertiand organic matter will vary from place
to place, even within a very short distance. Extanservices do not have the staff or
resources to test the soil in every field to depedpecific recommendations for that field. But
by drawing on the farmers' knowledge about theirtgpes and matching this with the
scientific knowledge on the same soils, extensisraad researchers can suggest new crops
or crop varieties, recommend fertilizer rates aagsof improving the soil fertility, or work
with farmers to test new technologies.

Farmers have a detailed knowledge of their locéhlgoes: the soil characteristics, problems,
and their suitability for various crops. They magumany different criteria to distinguish one
soil from another: for example, texture (sandyyelg, colour, origin (eg, from limestone),
fertility, organic matter content, depth, abilitytetain water, ease of ploughing, type of
vegetation, and presence of a hardpan or stoneswvai they classify the soils is likely to
reflect features that they have found importargriowing crops.

In order to draw on this knowledge, the scientisti@velopment worker must ask farmers to
identify the various soil types in their area aodléscribe their characteristics. These
characteristics can then be compared with the siiteciassification. On this basis, scientific
information on the soil can be translated into gethat the farmers can understand and use.
Instead of having to do soil tests in many diffénglaces, development workers can suggest
fertilizer rates or crops that are likely to perfowell in the whole area covered by a
particular type of soil.

The local names of the same soil type may diffemfiplace to place, even among people who
speak the same language. By matching the local #agenst a common standard (the
scientific classification), development workers ealvise farmers in different areas that share
the same type of soil.



Location

This approach is most useful in areas where farimeve a detailed knowledge of their soils
(for example, in areas that have been settled longitime). It is less useful where farmers
are new to an area (since they know less aboutsb#és), or where extension and soil-
analysis services are strong and can provide ddtailvice to large numbers of farmers.

Procedure

The procedure below describes one way of involvangers in identifying local soil types,
matching them with the scientific classificationdahen using this information to run on-
farm trials on promising technologies. A similactiaique can be used to collect and map
information for land-use planning (see the sectinParticipatory land-use planning

If the farmers are involved in this, they can Uz gkills they have learned to teach others
how to map their soils, analyse them and test @emihg methods. Throughout the process,
make sure that all farmers participate freely. Rl@guidance on the next step in the process,
but do not interfere in the farmers' decision-mgkin

In the village (during the dry season)

1. Ask farmers to draw a map of their village, thei
fields and the surrounding area. They can dravwhe
ground using sticks or chalk, or on a large shéet
paper. Ask them to include on the map rivers,
wooded areas, fields, administrative boundaried,
other important features.

2. Ask the farmers to name the different soil tyjoe: _R“*
the area and to mark them on the map. They can™
black beans to show black soils, red beans foryse
soils, etc. Make sure that all farmers agree on the
types of soils shown and their locations. Copyrtiagp onto paper to get a permanent copy.

3. Verify the map by walking with groups of farmexleng one or more transects (lines or
paths from one edge of the area to the other). Make you walk across all the different
types of soil the farmers have identified.

4. During the walk, ask farmers to describe thetyp
soil in each place, and the farming practices tissyon el
each type of soil. Write this information on a saat _ &
diagram showing the location, topography, crops an

vegetation and soil types.

5. Ask the farmers to dig small pits (about 1 ngl@amd
50 cm wide, and up to 1 m deep) in each soil type.



least one side of the pit should be "clean": a smoertical face that shows the layers in the
soil.

6. The soil scientist notes the soil profile (dgg s0il colour and texture in each layer), and
takes samples of soil from various layers each pit.

In the laboratory

7. Take these samples to a soil laboratory for etedrand physical analysis. Determine the
soil type according to the scientific classificati@g, the classification used by FAO, USAID
or UNESCO).

8. Match the farmers' descriptions and the localewmwith the scientific classification. Try to
match each individual local name with a sciensfidl type. If a soil map of the area already
exists, compare it with the samples collected fthenfarms. However, may soil maps are
drawn at too small a scale to be useful for makeggpmmendations for individual farms or
fields.

9. On the basis of the scientific classificatiatentify major problems and ways of
overcoming these for each soil type.

In the village (before the planting season)

10. Discuss with the group of farmers the problams possible improvements in the farming
system for each soil type. Ask them to suggestieicigies (eg, a new crop type or
fertilization method) that might help overcome pgreblems. Also suggest possible solutions
based on the scientific evidence you have obtained.

11. Help the farmers plan on-farm trials to testtiost promising technologies. ldentify
volunteer farmers cultivating each soil type torgaut the trials in their own fields.

12. Help the farmers to implement the on-farm s¢reahd to maintain records of what they
have done (eg, inputs, timing of activities, arfablar used). See also the sectiorGimfarm
technology testingn this book.

13. At an appropriate stage during the seasonnagdéield days for groups of farmers to
inspect the results of the trials.

14. When the trial plots are harvested, make $waethe farmers record the yield and other
important information.

15. Evaluate the results of the trials togethehwie group of farmers. Help the farmers
decide which technologies have performed well ehdagthem to want to use on a larger
scale in the next season.

16. Discuss plans for further trials in the nextpcseason. For example, the farmers may want
to verify promising technologies on similar soipgg, or adapt a technology to suit the
amount of labour they have available.



Soil classification in Kindo Koysha, southern Ethipia

The Awasa Research Centre has helped farmerseaa ttiftages in southern Ethiopia identify
and characterize their soils. The farmers idemtifeveral soil types, and the researchers
matched them with the equivalents in the FAO clasdion. Some of these are shown in the

table below.

As a result, the farmers are testing several vasietf wheat, haricot beans and teff, and
several levels of fertilizer inputs on three of Huel typesgobo bitg talla bita andkareta
bita. —For more information, contact Kelsa Kena, Awasadaech Centre, Ethiopia.

Farmers’
nams for
w0l

Farmers’ description of soil

FAD
fiarres for
0il

Gobe bz

Fed o recdish-brown soil, widely distributed in the
area workable, has vanable depth of fopsoil. Gives
good pigkds. pardicularly with the application of DAP
fertiizer, whch contans toth ntrogen and
phosphons.

Miiesn|

Talla hoa

Clay 1exture, heawy to wark, cracks when dry
difficult to walk en focipaths barsfoat. 3ippery when
wel. YWarkable and productive when moist. Hequires
drainng in heawy rainy seasons Fertimsr
applicaion improves yields of 1el, maze and harcot
beans Crop mialion and infercropping ol maize and
haricot beans is comman. Mostly used wor grazing

Verfiso|

Warsia bita

Karsia means "black” in the Wolata language. Dezp
and ferile. Tetl, haricat beans, sorghum and coffee
oo not need o be fedilized, but mame yields
improve with & eambined application of fertilzers
cantaining nitregen and phosphorus. This sai s not
used for grazing; it 15 seen as "neh-man's soil”

Walizal

Y
E]
@

Chare meana ‘marshy soil' in Wolaita, Wet for moat
of the year. Mainly left for grazing: somes is used to
grow tars, sorghumand teff

Gleysal



Participatory technology development

Participatory technology development, or PTD, ispproach which involves farmers in
developing agricultural technologies that are appate to their particular situation. It is a
practical process: farmers, as "insiders", brirgrtknowledge and practical abilities to test
technologies, and interact with researchers arehskin workers—the "outsiders". In this
way, farmers and the outside facilitators are &bidentify, develop, test and apply new
technologies and practices. PTD seeks to reinfive@xisting creativity and experimental
capacity of farmers, and to help them keep comtvel the process of generating innovations.
It can be an integral part of community-based esttanapproaches (see also the sections on
Participatory agricultural extensioandGroup extensiom this manual).

Advantages

o PTD builds trust between farmers and outsiderss Talps to build the farmers'
confidence, tapping their potential for innovatamd initiative.

o It strengthens the links between indigenous arehsific knowledge.

o It builds human capacity for self-reliance.

Disadvantages

o The PTD approach takes a long time, and demandspatand humility on the part
of the outsiders.

Procedure

The PTD approach has five basic phases: buildumg,tidentifying alternatives and setting
priorities, designing the experiment, conducting éxperiment, and sharing the experience.

Build trust

1. Develop and strengthen your relationship withfdrmers, aiming to go beyond that of a
professional with a client. Listen and try to uredand the farmers' views, and try to help
them become comfortable making suggestions ancessing their opinions.

2. Help the farmers identify the problems they wargolve. Consider the situation from the
farmers' perspective. Look at issues in a holistamner, taking various aspects into
consideration. As far as possible, involve alllef thembers of the household: men, women,
and children.

Identify alternatives and set priorities
3. Identify indigenous knowledge and skills thatyrba relevant to the problems selected.
4. Help the farmers identify several different walysy might solve the problems. Ideas for

the alternatives may come from the farmers thereselr from outsiders. Link these
alternatives to the farmers' situation and expegsn



5. Together with the farmers, examine the advastagd disadvantages of each of the
alternatives.

6. Assist the farmers to choose one or more oélfeenatives for testing in the field.

Design the experiment

7. Help the farmers decide how to test the alt@érastthey have chosen. The experiment
should involve both farmers and outsiders. The axmnt design should show the difference
between the various alternatives, as well as ighcurrent practice. S€&n-farm technology
testingfor details of how to do on-farm tests.

8. Help the farmers decide how to measure thetsesd they can tell which alternative is
best. Both farmers and outsiders should be invoived/aluating the results and assessing the
impacts.

9. Train farmers how to conduct the experiment matage the research process.
Conduct the experiment

10. Help the farmers do the experiment, followihg &greed design.

11. Measure and record the results of the varitieenatives, as well as the current practice.
12. Evaluate the results from the alternativesdmmaring them with the current practice.

13. Modify the alternatives as needed, and if néetist them again in the next season.

Share the experience

14. Organize ways of sharing the experiences (tdofyies, successes, failures and
constraints) of the experiment. These can incligld ¥isits, discussions, training sessions
and study trips. Make it clear whose experiencesdamg shared. Put the farmers'
experiences in the forefront. Let the individuahfer (or the group) say "I have done it. It is
mine". Ensure that experiences and views on whafriboited to success (or caused a failure)
are shared.

15. Recognize unique situations (such as land aténsoils, socio-economic and political
situations) which may exist, as these determine ddgchnology might be improved or
modified.

On-farm technology testing

This extension approach involves farmers in testing) selecting technologies, such as
varieties of a crop. This section describes hodatdrials of crop varieties. A similar
approach can be used for other types of trialsexample testing pest-control measures,
fertilizer applications, or (as in one of the exdesgater in the section) dates to plant various
crops.



On-farm trials may be conducted by researcherstensionists, or by farmers:

(o]

If they are conducted by outsiders, the farmexglirement is small: it may be
confined merely to providing land and labour.

The trials can also be conducted by the farmerssbé/es, possibly with the
assistance of an outside facilitator such as aensidn worker or researcher. They can
be part of a participatory technology developmemiraach (see the section on
Participatory technology developmentthis book). In such cases, the farmers take
the initiative and responsibility for the trialeirfexample, they may decide that they
wish to test varieties, select the varieties to, thssign and implement the experiment,
and evaluate the results. Outsiders can providgagek in this process.

There are many gradations between these two exdrerhe most appropriate approach will
depend on the particular circumstances. This sed@scribes an approach where the
initiative for the tests comes from outsiders, that farmers themselves have a high level of
involvement and management.

Advantages

(o]

The approach helps in developing and testing th&t suitable technologies for the
community. For this reason, these technologiesikaly to be adopted quickly by
other farmers.

Farmer participation in on-farm trials enables therbe involved in evaluating and
selecting farm technologies right from the begignin

It develops farmers' analytical skills. After cowtlng one such trial with the guidance
of outsiders, they will be encouraged to do furtiests on their own.

It enables farmers to develop a sense of owneddttipe technologies, since they
choose which are to be promoted.

It provides researchers with valuable informatibow farmers' preferences and the
problems they face.

Disadvantages

(o]

Farmers' organizations may find it difficult to getfficient support from research
stations and extension services to enable theraddhis approach.

On-farm trials require considerable organizatiaialls, and may require literacy and
numeracy. The farmer groups may lack these. Coraxkeguidance from the
outsiders may be needed.

Planting material is sometimes not available oretim

Trials may be disrupted by pests and unreliabletheza



Location

This approach is useful in almost all areas. Howévaay be difficult where the community
has been used to handouts.

Procedure

This description assumes that the decision toctegt varieties has come from the outside
organization such as a research institute or eixterggency. But it may also be expressed by
the farmers themselves through participatory apptanethods, or during long-term work
with the community.

1. Inform community members of the wish to test crapaties, and seek their
agreement and help in this.

2. Assess the local environment, farming systems,rabtesources and the
characteristics of the local crop varieties.

3. Decide which crop varieties to test. The local farsnmay suggest the ones they are
familiar with; the outsiders may suggest othersu $bould test at least two local
varieties as well as the introduced ones.

4. Obtain seeds from research centres and the comm#wibid hybrid varieties of
cross-pollinated crops, because after the firseggion of seed, their performance
goes down and they produce low yields.

5. Ask a group of farmers to volunteer to take pathmtrials. Their plots should be
representative of the local soils and land typewbich you want to test the varieties.

6. ldentify at least four separate sites for thedriab you can replicate the trial four
times. You need to do this to make sure that thelieefrom one site are not because
of chance (such as the soil in one plot being nfentde than the other plots, or the
crop in one plot being destroyed by pests or aifioAn easy way to do this is to ask
four different farmers to run the trials on thealds.

7. Lay out the trial plots. Each plots should eachsuea say 10m x 10(®icture 1). At
each of the four sites, you will need as many pdstthere are varietiesto test. Plan to
plant one variety in each plot. Extension workésutd assist the farmers in laying
out the plots.

8. Train the farmers how to manage the varieties:tpigriime, seeding rates, weeding,
etc

9. Plant the copy varieties in the plots.

10. Maintain the plots according to plan. as far asjides, treat all the plots the same: the
same amount of irrigation water, weeding pest doatal so forth. This will mean
that the results from the different plots can bepared directly with each other.

11.Together with the farmers, decide how to evaluagevarieties. The things to measure
will depend on the type of crop being tested, bigthininclude the germination
percentage, vigour, resistance to drought and [J&stgering time, maturity, yield,
theshability and harvestability. After harvest,ytimay include the cooking quality,
taste, and quality of by-products. Note that tlienkxrs may choose different criteria
from the researchers, and they may put differemghts on the same criteria. For
example, the farmers may put more emphasis on ttdaalprance, while the
researchers may stress total yield.



12.Monitor the varieties throughout the growing sea®woth the outsiders and the
farmers should do this. Organize field days atdifferent stages of crop growth so
the farmers can see for themselves how the vagiatie performingPicture 2).

13.Harvest the plots and weigh the yleI(

14. After harvest, evaluate how the i
varieties have performed, using the
criteria agreed on earlier. You can ugds 74
participatory appraisal methods suct , " "k
matrices to do thigPicture 3).

15.0n the basis of the evaluation, reacr
agreement with the farmers on whicl”
varieties should be promoted. You my, -i* *%\u
decide to test some varieties further
the next season.

16.Organize seed-growers' groups of 10-15 farmers. 8aelm them how to manage the
new varieties and grow seeds for distribution wrtheighbours. Provide them with
extension support so they can produce enough sesdpply the local needs.

17.Report the results of the tests to the researc¢itutisn. Make sure you report
disappointments (such as crop failure) as wellesitpe results.

ﬂ-ﬂ.l“-

Testing sweet-potato varieties in Ethiopia

In 1996 and 1997, a local-level seed-productionpegtovas carried out in Kutcha and Baroda
districts in southern Ethiopia by Agri-Service ¢adl NGO). The project's main aim was to
ensure that drought-tolerant, disease-resistagit;yielding varieties of sweet potatoes were
available to overcome food shortages in the area.

Agri-Service held community meetings to discusstwhaources and crop varieties were
available. The community chose a group of represiet farmers, who identified specific
problems associated with the sweet potatoes \@sieti

It was then decided to evaluate two local sweesfpotarieties and two improved varieties
from the research station. The aim was to judgeér®rmance of the improved varieties
before they were released by the research sta&gn.Service bought improved planting
materials from Nazret Research Station, while #menérs provided the local varieties.



After training, the target farmers planted the @aess at six sites. during field days organized
during flowering and harvesting, farmers, extensummkers and researchers monitored the
crop performance. Of the varieites tested, Kokarbifhproved varieity was chosen for its
ease of harvesting, length of vine, stress tolexamzl yield.

Agri-Service helped form and train 14 seed-growgnmsups and organize their leaders into
five committees. As a result, 800,000 cuttings ok& 6 were distributed to 140 families, who
planted them on a total of 14 ha of land. The grieftled an average of about 2.1 t/ha (40%
higher than the local varieties). The yield wasigh that it was difficult to store the surplus.

Agri-Service learned that raising awareness adaccéuhmunity participation are crucial for
the success of such efforts. This community wodugh be done during the off-season, when
it does not interfere with normal farm work. AgreiSice also learned that farmers are good
researchers, and their opinions should be takercmsideration when designing the trials.
For more information, contact Asfaw Tulu, Agri-SeevEthiopia.

Testing planting-dates in Kenya

In 1995, Intermediate Technoloty-Kenya identifiatel planting as one of the main reasons
for low farm production in Maragwa, Tharaka Nitim,Kenya. As a first step towards
identifying the community's problems, IT-Kenya cacted the local development committee.
It followed this with efforts to create rapport Wwithe community and to gain local people's
confidence. It conducted a participatory rural @pgal to get a better understanding of the
existing knowledge and factors affecting crop yseld-Kenya and the local people analysed
the problems jointly and developed plans for tacklihem.

This resulted in an agreement to run a set oktt@test early planting for various crop
species and varieties. The farmers set the ples swhich ranged from 0.2 to 0.4 ha (0.5-1
acre). Half of each plot was planted as close aéd#yginning of the rainy season as possible;
the other half was planted about 10 days afterdims began. A total of 36 farmers were
involved in the trials. Field days were organizedularly to share information on yields with
the wider community.

Over 3 years, the project studied 20 varietiehefrhain short-season food crops: sorghum,
millet, grams and cowpeas. The benefits of plantiady were impressive: sorghum yielded
an average of 42% more if planted early; milletdeel 30% more, grams 20% more, and
cowpeas 18% more.

Farmers often do not plant early because of labbartages, or lack of seed on the market in
case the rains fail and replanting is necessarg.prbject recommended that sifficient seed be
made available on the market in case the earlg ffaif) that ploughing groups be organized

to provide ploughs and train oxen, that improve@daweg tools be designed, and that further
demostrations be conducted to convince farmerkeobenefits of early planting-For more
information, contact Eric Kisiangani, Intermedialechnology-Kenya.

Research on agroforestry in Kenya

In 1984-85, CARE-Kenya began an agroforestry ext@nsroject in Siaya and South Nyanza
districts. In its early phases, the project prorddtee-planting in schools and with women's
groups, with CARE providing inputs for tree nurssriThe main technologies promoted were



hedgerow intercropping (mainly witteucaena leucocephglaboundary planting and
woodlots. The project extension workers designedé¢ibhnologies with little regard for what
the farmers already knew about agroforestry. Timragrh depended on heavy incentives in
the form of farm and nursery inputs, which helpe@nsure farmer participation, but
undermined the long-term sustainability of the\aiiéis. The project tried to catalyse more
intensive agroforesty practices. This involved ahag farmers' attitudes, accelerating the
rate of tree planting, and improving tree diversitydid not use a farmer-to-farmer estension
mechanism.

The latest phase of the project incorporates lesom previous efforts. It includes three
components; institutional capacity-building, extensand training, and adaptive research.
The adaptive research dimension is described below.

Indigenous technical knowledge

The methodology begins with a survey of what fasradready know: their indigenous
knowledge on land use and their production prastioe crops, trees and animals. A cross-
section of farmers are interviewed, especiallyelaerly.

Farmer selection and training

Using their own criteria, group members select paida-research farmers” who are given an
intensive 2-3-day hands-on training focusing on:

o The concept of adaptive research.
o The role of the adaptive research farmer.
o How to conduct a participatory research needs assaH.

o How to conduct farmer-managed trials
o How to analyse and comunicate the results to dénavers.

Needs assessment

The research and extension staff and the adamsearch farmers work with the farmers’
group to identify its needs, land-use problems, @wekible solutions to these problems. Key



research topics are identified in each agro-ecoédgone; the issues are then prioritized for
action. Some of the research areas identified de&clu

Sustainable methods of improving soil fertility.
Effective control of striga weeds.

Screening of crop varieties (such as maize).
Screening of tree species for various uses.

O O O O

Trial design and establishment

The adaptive-research farmers in each agro-ecalbpgime meet to discuss the design of the
proposed technology trials and to decide what patars to monitor. Project staff and
research officers work with them to design thddridhe trial plots are then laid out on their
farms. See the boxes below for examples of sualsri

Monitoring and data collection

The adaptive-research farmers are responsible &aging and monitoring the trials. The
researchers help them keep records and collectatadamake sure that no data are lost. The
group members contribute labour to maintain tredriMaterials for use in the trials can be
contributed by the farmers or by the project. Comuia¢ seed companies sometimes donate
seeds for variety screening.

Trial 1: Species screening for border trees

The farmers screened several trees species tofyddmtse appropriate for planting along
farm borders. Though it was not the best in terfrestber survival or growth rate, the farmers
preferredGrevillea robustafor border plantingAcacia mearnsigrew fastest, but many
seedlings died, so the farmers ranked it last. TaekedMarkhamia luteasecond because it
tolerated both termitesand drought.

No. of Average

) No. of trees Survival Farmers'

Tree species  farmers 0 monthly growth :
testing planted rate (%) (m) ranking

Grevillea
Robusta 9 180 53 0.09 1
Markhamia lutea6 120 62 0.06 2
Casuarina
equisetifolia ! 140 23 0.07 3
Acasia mearnsii 5 100 16 0.11 4

Trial 2: Maize variety screening

In almost all the trials during the 1997 long raissveral newly introduced varieties yielded
better than the other (more commonly availablejetias. Field observations showed that
Pioneer HB 3253 was very prone3triga so was suitable only where the weed is not a
problem.

Average yielf (kg/ha)



Variety No. of Farmers'

farmers High potential Low potential ranking

testing zone zone
Pioneer HB3253 17 4320 2940 1
Cargill 4141 17 4280 2400 2
Cargill 5222 17 3960 2640 3
Local white 17 4000 2200 4
HB 512 17 2920 2880 5
HB 511 17 2360 1400 6
Maseno DC 9 3040 — —
HB 622 5 3800 — —
Morogoro 2 2120 — —

Data analysis and dissemination

The adaptive-research farmers and group membelgsartae data from the trials. The
researcher facilitates the discussion, with then&rpresenting the results. The results are also
shared more widely with other researchers andiuntstns.

Using the results

After the trials are over, group members and ttaptde-research farmers are encouraged to
compare their current production practices withrtiethods tested in the trials. They then
make plans for the next season, modifying theicfizas based on what they have learned. In
this way, farmers are encouraged to change thedyation system based on what they can
use on their own farms, and as they gain new inddion from the trials.

Farmer visits

Farmer visits involve a group of farmers visitintper farmers within the same locality (or
farther away) in order to share information abgcsfic technologies or ideas. If done after a
training course (as described below), the maindfithe visit may be to enable farmers see
the items taught during the course actually besgduThe method is particularly useful to
build farmers' confidence and to establish farnegworks. The saying that "One who doesn't
travel thinks his mother is the best cook" bestuwas the purpose.



Farmer visits are often part of a broader extengragramme. They are useful in community-
based extension efforts (see the sectionSmmup extension and Participatory technology
developmentor as part of regular extension activities. Farwigits may be organized by an
outside group such as the extension service or&@,Nr by the farmers themselves.

Advantages

o Farmers learn by seeing and doing. The farmerssedlthe technology being used,
and may adopt it easily.

o Farmers tend to believe other farmers, so the dptskills and ideas is much faster
than through conventional extension.

o Seeing successful examples motivates the visiangérs to try to do better
themselves.

o Visits help build relationships and networking amdarmers.

o The visits build the confidence of the farmers mysthe demonstration.

o The visitors can see and learn many things otlaar tihe specific technology they
came to see.

Disadvantages

o The costs for training (training materials,
resource persons and venue) and transy
for the field visit may be high.

o Farmers may be unable to bear some of
costs.

o Farmers may hesitate to share their
experiences with others.

Organizing a field visit

1. You may already be familiar with the specificiseeconomic culture and environment
where both communities live. If not, you can usdipi@atory appraisal methods to study
them. This helps to identify the farmers' needsbl@ms and resources in each area.

2. Plan a training course and develop training ne$erelevant to the needs identified.

3. Find out the farmers' opinion on when to caufytbe course and visit. See the "Do's and
Don'ts" box at the end of this section for somadhito consider.

4. Invite farmers to participate in the course thavisit. As a way of showing their
commitment, participants should be encouraged miribmite in kind or in cash. However,
contributions should not be forced, and each chseld be treated differently.

5. Carry out the training. This should be simpld ahort, and focus on the two or three main
things that the visitors will see during the fieidit.

6. Implement the visit. Ensure that the visit'ssabiyes are clear to all concerned: both guests
and hosts. As far as possible, the NGO staff membexktension worker should keep in the



background, allowing the host farmers to desctiledr experiences, and the visitors to ask
guestions about results and problems.

7. Immediately after the trip, get feedback onwisé from the participants: on both the
logistics and what they have learned. Together thighparticipants, identify ideas or
techniques they can try out. Where necessary, stiggadifications to the techniques to suit
the local conditions. Encourage the participanigisouss the technology with others so as to
avoid misunderstandings when trying to adopt tbharielogy. For example, one farmer
adopted agroforestry and mulching without

consulting her husband. He uprooted her trees bedaa wanted to grow vanilla instead.
8. Provide information and support to farmers &y tiny out the new techniques.

9. After some time, evaluate the results to findwlether the techniques have been adopted.
If yes, which ones have they adopted? If not, wity?’n

Do’s Don'ts

o Avoid organizing visits during busy
agricultural seasons.

o Include both successful and not-so-
successful farmers among those t:
visited. Each situation contributes
differently in terms of learning.

o Make sure that the farmers being
visited are willing and ready to
receive the visitors and to explain
what they are doing in their farms.

o Make sure the timing of the visit
suits both the hosts and the guests.

o Avoid organizing visits during busy
agricultural seasons.

Do not organize visits if the techniqu
are complicated or require a lot of
attention, time and labour.

o Do not visit rich farmers. The visitors
may think that their success is the
result of their wealth; this may
discourage them from adopting the
technology.
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Credit for farm activities

Credit is the provision of loans by a bank or otheganization. The loans can be in cash or in
kind (eg, seeds, livestock, fertilizer); they candsanted to individuals or to groups. This
section describes cash on in-kind credit; the geatnLivestock micro-credidlescribes a
special form of credit used with animals.

In the group approach to credit, needy membersetbommunity are identified and
organized into groups. The groups help to ensweldlans are repaid, since the members
press each other to honour their commitments tayrephis approach also eases the
management of funds. Once the groups are orgaaiz@thave legal status, they are trained
on how to manage heir loans. Training may alsoibengon the activities the funds can be
spent on. The loans are then given to the commumidtly in kind, though in some cases
cash is given. The funds are given at a low inteae which the farmers can easily pay. A
brief period (called the "grace period") is themegi before the farmers have to start repaying
the loans. The group arrangement is used onhh®ptirpose of accessing the credit;
payment is done by the individuals rather thangttwaip as a whole.



Credit enables poor members of society to acquirat whey would not otherwise be able to
with their limited resources. When properly dond anccessful, the community members are
empowered because they have added to their assetseable to manage other forms of
credit. The process thus develops the communiggaaty to organize itself for a particular
activity.

Credit programmes can be run in any community whegdit can help solve problems.

Group-credit programmes work best where therensesievel of cohesiveness within the
community. The community should also be willingutadertake the project.

Procedure

1. Identify the area where the project will be ierpkented. ,,;ﬂf. o
2. ldentify project beneficiaries. This could bendaising participatongﬁgg__-___. i
methods such as wealth ranking (see the sectidtadicipatory l“"--"—' ——
agricultural extensioh m——

3. Create awareness on the kind of credit progratorbe implemented.

4. Organize the target beneficiaries into groukraake sure they are registered with both

the organization and the government. The purposiei®fs to allow monitoring of the credit
activities. In some countries registration with gwernment is required.

5. Conduct training on all aspects of the project.

6. Release the loans when you are sure the beargdeinave been e
adequately prepared to receive them. T
ST
. .. . [ | bnpt
7. Conduct on-going training and extension to wligp the planned -J—L L0 Bl
activities.

8. Start collecting the loan repayments after tfaeg period. Repayments can be made in
kind or in cash. Depending on the agreement reastitbdhe beneficiaries.

Credit for irrigation in Kenya

The Smallholder Irrigation Scheme Development Ogdion (SISDO) develops small-scale
group-based irrigation infrastructure. It targedsticultural crops for both the local and
international markets. SISDO provides credit withoailateral to self-selecting groups. The
groups co-guarantee the loans given to every member

SISDO offers credit for various types of enterggise
o Group-based gravity-fed irrigation infrastructudeyeloped with and managed by the

farmers).
o Pump-fed irrigation systems for clusters of induadi farmers.



o Farm inputs for groups of farmers with irrigatioater so they can produce
horticultural crops.
o Zero-grazing units for clusters of farmer groups.

The provision of credit starts with a request by ¢bommunity to SISDO. Several meetings
follow to explain SISDQO's objectives and to traie farmers. Screening is also done at this
time to determine the viability of the project, andyauge the group's cohesiveness and
eligibility.

Before farmers can get loans, they must be orgdnize groups and registered with the
relevant ministry, be willing to meet every morgind agree to produce only horticultural
products. Farmers applying for credit must residehe farms to be irrigated. They are
required to pay 15% of the project cost as a measitheir commitment.

Loan application forms are distributed at the grogeting for individuals to fill in. Once the
groups have agreed to co-guarantee each othetpthenents are signed by the group
officials. SISDO then disburses the loan to theugrdt is the task of the group to distribute
the loan to its members. The loan is usually paikind. SISDO's role is to ensure that the
rules and procedures are followed. The groupsé¢ineare that the loans are repaid on time
each month—For more information, contact Grace Njoka, SISB@nya.

Seed credit in Lesotho

In 1995, the Rural Self-help Development Assocra{i@SDA)
began promoting the Machobane farming system iothes ,
(see the section orhe Machobane farming system in Lesi %;,:%“‘Em s
RSDA developed an approach to assist, train, aoige Tl o SNPF S ;
technical assistance to small farmers.

Community campaigns are conducted to promote thehblaane system. Farmers who are
interested in trying it sign up with RSDA, and gagmall annual service fee (7.50 maloti).
They then attend a training course which includesréentation to the farming system, visits
to farmers' fields, and demonstrations. Mr Machebdne inventor of the farming system that
bears his name, is involved in the orientation é@chonstration activities. The farmers then
measure and plough a 0.4 ha (1 acre) plot, ancdaprapganic fertilizer for incorporation into
the soil.

RSDA makes the farmers an in-kind loan of the s¢éed® planted. This includes: 5 kg of
wheat, 5 kg of peas, 5 kg of maize, 5 kg of sorghhikg of beans, and 300 kg of seed
potatoes. The farmers provide their own seedstfararops, such as pumpkin and
watermelon. This loan of seeds is given only once.

RSDA provides extension services to the farmesudinout the year, delivering seeds and
offering further training on the Machobane farmgygtem. RSDA plans to provide technical
assistance for up to 5 years. Old and new farniies @re required to pay the annual service
fee, for which they receive the extension servastraining.

After the harvest, RSDA assesses the productiardsavith the farmers, who are then
expected to repay their seed loan in kind. Theytmatsrn the following seed amounts: 6 kg



of wheat, 6 kg of peas, 6 kg of maize, 6 kg of barg, 6 kg of beans, and 360 kg of seed
potatoes—For more information, contact Tsepozi Mathamba)R3_esotho.

Do's Don'ts

o Give credit only to trained farmers who know o Don't give credit to groups

the implications of accepting the credit. before they are properly

o Give credit at the right time. established.

o Give credit only where lack of credit has o Don't ask for a lot of collateral
been identified as a constraint to production. from farmers.

o Gauge the level of cohesiveness of the
community before giving credit using the
group approach.

Livestock micro-credit

Livestock can be an important part of an integrated
farming system, making important links with crops
produced on the farm. They produce milk, meat, mant
draft power, hides, and income from milk and med¢s

However, small-scale farmers in many areas lack
livestock, or their animals are of poor quality gmdduce
little meat and milk. Livestock micro-credit (sonmeés
called "livestock dispersal”) is one way to introdu
livestock in such areas. These schemes make animal
"loans"” to individuals, on the condition that tloam is repaid in the form of one of the
animal's offspring. This animal is then passedooariother household under the same
arrangement. Alternatively, the farmer can rep&yldlan in cash, which is then used to buy
another animal to be loaned. The micro-credit geament may be part of a broader project
that also provides veterinary and other services@®@mmunity-based veterinary servicexl
Keeping male animals for breedimgthis manual).

These credit schemes help farmers to improve thétgof their livestock through
introducing pure-bred or cross-bred animals. THey anable a larger number of farmers to
keep and benefit from livestock.

Livestock micro-credit is applicable for a wide ganof areas where animals are managed
intensively, and where farmers can be organizegtonips that manage the loan process. It is
not suitable where it is not possible to grow sigint forage (especially in the dry season) or
where the animals may be harmful to the environn{fentinstance, by overgrazing or
eroding the soll).



As shown in the example from Ethiopia below, tippr@ach is particularly useful with goats.
They are hardy, versatile animals and involveelilivestment and few risks for the farmers.
They reproduce quickly, enabling other farmersetmeive a young goat within a short time. In
many cultures, women and children are responsibl&deping goats, so this is a way of
increasing their income. Because goats can eajddram roadsides and field edges, they are
ideal for poor families who have little or no land.

Micro-credit can also be used with other specieduding cattle, as shown in the description
of the Kenya project later in this section.

Procedure

1. Approach the community and discuss the loanq@oe and the requirements for farmers
to participate.

2. Help the farmers decide if they want to paratgin the micro-credit arrangement.
Participants may volunteer or be nominated by amomty organization according to certain
criteria (such as priority being given to woman-dhexd households).

3. Help the participants organize themselves inedit groups.

4. Participants plant forage (doing this may becuirement for participating in the project).
5. Train participants in how to manage the animaals grow forage.

6. Each participant receives one or two animalsredit.

7. The patrticipants keep and feed the animals bowt them to breed.

8. Participants repay the loan in cash (whichéntiised to buy another animal), or in the
form of one of the offspring from either the fimtsecond pregnancy. The credit should be

repaid within 2-3 years, otherwise the farmers matytake their responsibility to repay the
loan seriously.

Dairy goat micro-credit in Ethiopia

The highlands of eastern and southern Ethiopia haugh population density, the land is
eroded, and farms are small (less than 0.5 haapahy). Families often do not have enough
food to eat, and local women are not able to gek l@ans because they can not afford the
collateral.

Since 1988, FARM Africa has been working with thi@igpian Ministry of Agriculture and

local NGOs to promote dairy goats in this area. pitegect identified women who owned less
than 0.5 ha of land, had large families or no hodbaThese women were

Training for livestock micro-credit

Various types of training may be necessary fownihagers receiving livestock micro-



credit.

o If they have not owned this type of livestock befadhey may need training in basic
husbandry and forage-growing techniques.

o Selected participants can be trained in simplervetey techniques. They should be
provided with drugs and equipment. They can buy dawgs and pay their expenses
by charging other farmers for their services. (Beesection ol€ommunity-based
veterinary services

o If pure-bred or cross-bred stock are introducedjgigants may need training on
these animals special requirements.

o Group leaders and members may need training arstaagse in organizational
development and simple record-keeping skills.

Credit repayment

Should farmers repay the credit in cash or in Kasla young animal)? Each has advantages
and disadvantages:

Farmer returns a young
animal to the group

Little possibility for corruption

Farmer repays the loan in cash

The farmer can make more profit from

selling the animal Inflation-proof

Pros Individuals have greater freedom to makeBook-keeplng is simple

decisions Easily managed by community
The group can raise funds from the sales Few defaulters due to peer

pressure

Farmers dislike parting with the
animals they have raised

When the arrangement is for the
farmer to keep the first offspring
and repay the loan with the
second, other farmers must wait
a long time before they benefit

Book-keeping requires some literacy

Cons Possibility of corruption
Unless interest rates are adjusted, there iﬁ

a . . . .
danger of losing capital to inflation ISk of community intrusion into

an individual farmer's affairs

With cross-bred livestock, the
animal to be repaid may be bertter
guality than the one received

given a loan, and with the help of a project vetarian, each bought two goats in the local
market. The women were required to pay 5% of tieemf the goat, plus 5% as insurance in
case it died.



The beneficiaries were encouraged to form grou@0e30 women. Each group elected a
chair, secretary and treasurer, and met once amntomtiscuss results and problems. Project
extensionists used this opportunity to provide egl¢o the group. Groups received training in
goat husbandry and forage management, and wereragea to save money in a group fund.
Women who showed that they could manage the gaatsreceived cross-bred goats or an
exotic male animal for breeding.

The beneficiaries had to repay their loans to tleg within 2-3 years, including up to 10%
interest. They could choose to pay in cash (inetlmstalments) or in kind (in the form of one
weaned kid). The group then chose a new membéreajmoup to be the next beneficiary to
receive a loan in the form of a goat.

By June 1997, 1500 women, organized into 120 grampaed more than 2000 local goats
and nearly 900 cross-bred animals. They sell ab0Qtgoats a year. About 100 women had
been trained as community veterinarians.

The goats significantly increased family incomedaiened male goat fetched birr 210-560
(US$ 30-80) on the market. This is equivalent itttome from a 0.25-0.7 ha field of
sorghum. A female local-breed goat gave an aves&§® litres of milk per lactation (130
days). A cross-bred animal gave 175-200 litres ik m a lactation lasting 170 to 220 days.

Aside from increasing family incomes, the projeas lnaised the status of women in the
community. Its success has changed the attitudestehsion workers and banks towards
providing credit and extension services to worredtor more information, contact Kettema
Yilma, FARM Africa-Ethiopia.

Cattle loans in Kenya

Under the National Dairy Development Project, HeReoject International (HPI) works with
the Ministry of Agriculture to promote milk produeh in the Coast Region of Kenya. The
average landholding for a household in this ardalss ha (2-3 acres).

HPI1 works through community organizations whichphelanage village activities. It
encourages community groups to write proposalpéaticipation in the programme. It offers
heifers to farmers through micro-loans. After rgceg the heifer, the individual cares for the
animal until it produces a female calf. Once tlal bas reached weaning age (1 year), it is
passed on to a group member who has not yet recaivanimal.

Each group sets its own rules on how to managprdgramme. For example, if a male calf
is born, some groups require that it be returnetiéayroup for sale; the money then goes to
buy a heifer for another member. Some groups al@nndividual to keep the male calf and
allow the cow to keep trying to have a heifer.

Before individuals can receive a heifer throughdlspersal programme, they must:

o Attend training courses and participate in group/aies.



o Plant at least 0.4 ha (1 acre) of quality forage/e®al forage spemes are commonly
used. These include grass species such ; s e :
desmodium and Napier grass, and comn
tree forage species such as leucaena,
gliricidia and sesbania. :

o Build a zero-grazing shed (see the secticai]
Zero-grazingin this book) so they can kee :
the animal without having it graze.

HPI support

HPI provides several types of support to the fas
and their organizations. First, it provides loahs o
cross-bred animals. These species are generally resistant to pests and diseases, but
sometimes loans of improved pure-bred animals laceraade.

Although the animal is loaned to an individuaisitioped that it will benefit the entire family
and the larger community. HPI encourages the \allago form groups to decide how the
loans will be made, who should receive them, and the recipients should be chosen. The
groups can include either men or women, or botlwéi@r, most are women's groups; in this
area, women are generally responsible for caringvestock.

HPI and the Ministry of Agriculture train all membeof a participating family to care for the
animals. They also provide technical assistancerbefnd after an animal is received. For
example, if they plan to use artificial inseminaticommunity members can receive training
on this breeding method.

Lastly, HPI often helps with marketing livestoclogucts such as milk. For example, one
dairy group was provided with large-capacity (mtir@n 1000 litres) milk coolers.

Christine Kashindo's gift

Christine is a housewife with seven children andasnember of Vitendo
Women's Group. She one of the most successful fasygrticipating in the HPI
programme.

Her group of 35 women applied to HPI for assistantteough livestock and
training. Christine attended seminars on how to &kare of cattle, and then
constructed a zero-grazing unit and planted Napgmass. She worked hard for 2
years to complete her unit so that she could quatid receive a heifer. She
worked as a labourer for other farmers so she cosklve money to buy materials
for the unit. When the shipments of heifers arrivea July 1992, Christine was
among the lucky ten that the group had selectedédoeive the first animals.

Christine named her cow Pato, which means "gift" iBwabhili. Her first calf was
a female, and Christine passed it on to another gpamember, thereby fulfilling

her obligation to the group and repaying her loaRato had a second, third, and
fourth calf—all females.



Every day, Christine receives lots of milk from heows. She gives some to her
children, who were rarely able to drink milk befor&ome goes to feed the young
calves. Each day, the money from 1 litre of milkegoback to the Vitendo
Women's Group to purchase more heifers. The remagpimilk—more than 30
litres—is taken to the new HPI milk-cooling plantral then sold. At the end of
each month, Christine receives a cheque from thelogg plant.

Christine has used the money to build a larger heusnd then added a new rocf.
She then rented 0.6 ha (1.5 acres) of land, hirettactor to plough it, and paid
workers to grow maize. She recently bought two goat

Christine regularly attends training courses, groupeetings and tours, sharing
her experiences with others. These course have raker to other parts of Kenya
and abroad, offering her a chance to learning furtih new ideas and practices.

Christine is one of the few women in Kenya to owouf dairy cows. How does
this feel? "I am so proud and happy," is her respsa.—For more information,
see: Coleman, Amani Bedford. 1997The gift that keeps on givingHeifer
Project International.

Kafedha Safari's four male calves

Kafedha is a member of the Mbarakachembe Women's@r, located in Malindi
district, Kenya. Kafedha received a pregnant heifesm HPI in March 1994. She
named the heifer Mvera, which means "I'm very thahk" in Swabhili. The cow
has calved four times—producing a male calf eaciné. So Kafedha has not yet
been able to repay her loan to the group. She retd the the first three bull
calves to the group, but the group allowed her &ek the fourth. She will
continue to breed the cow, and hopes to be ablpass on a heifer in the future.

Although she has not yet been able to return a leeito her group, she has
benefited greatly from her cow. It gives milk eaday, providing milk for the
family as well as milk to sell. The animal alen mncac mannre tn he 1iced ;QQQ
improve soll fertility. - '

The additional income has allowed Kafed|
to improve the well-being of her family. St /%,
says that she is "employed by the cow,"
showing the importance of the income to |
and the family. All of her children's school
fees are paid, she is able to pay for medic
expenses for the family, and she has beel
able to purchase a 0.6 ha (1.5 acre) plot



where she is planting coconuts and mangoes.

The additional income has also helped out in otheays. Kafedha feels that she
has increased decision-making power within the fdynias she can buy school
supplies, medicines, etc, without asking for morfeym her husband. Also, her
husband is very happy to know that Kadefha's effoand the income from the
cow are helping to share the burden of the familggpenses.

Dealing with problems

As with any project of this nature, the HPI prognaenhas encountered difficulties. Some
animals have died due to disease such as East févastor have fallen prey to parasites.
The leadership of the community groups has also bgaoblem.

If a loaned animal dies, the group must deterntieechuse of death. Each group has it own
rules. Generally, if the animal dies because add@mdent, the recipient can be considered for
another animal loan. But if the animal dies assalteof negligence, that person may not be
eligible for another loan—For more information, contact Heifer Project Intational,

Kenya

Marketing produce as a group

Small-scale farmers grow a variety of crops indiatlly on small farms for subsistence and
for sale. They commonly market their produce indiinlly, selling it to merchants at the farm
gate or taking it to the nearest local market, whgices are low and may vary widely over
time. In addition, transport is expensive, andrthas are few and in poor repair.

Farmers feel that marketing is a major problem.yTieel that merchants control produce
prices, or can buy produce at very low prices dutire harvest season, transport it to another
area and sell it at a large profit. Farmers camanrae this problem by marketing their
produce as a group.

Advantages

o The group can sell directly to retailers at a highe
price, bypassing the merchants altogether.

o They can provide a larger amount of produce and
maintain a continuous supply.

o They are in a stronger bargaining position in refat
to merchants and retailers. :

Disadvantages

o Marketing requires skills that farmers may havéeton through trial-and-error. They
should be ready to make mistakes and take on risks.



o Establishing a marketing system takes time. Farmeit be patient: they should not
expect to become millionaires overnight.

o Setting up a marketing system may be difficultdagroup of farmers to do on their
own. An outside organization such as an NGO maydaeled to provide the skills and
make them with initial linkages with buyers.

Procedure

This section assumes that an outside organizaticim&s an NGO is helping groups of
farmers to identify opportunities and set up a reaing system for a crop. A similar approach
can be used for other produce (milk, eggs, chickemsnals, flowers, honey). Many of the
activities described below are continuous and hagpéhe same time.

1. Get to know the market for a particular typguodduce, such as vegetables, that the
farmers already grow, or could grow. See the bdovbéor some questions to ask.

2. Alert the farmers to the market situation, aistlss with them their interest in supplying
particular types of produce.

3. Select retailers (such as supermarkets or greeexs) and explore their interest in trading
with the farmer group.

4. Help the farmer group and the retailers reachramerstanding on the type of produce to be
delivered, the quantity, quality and timing of deliles. Have the group and the buyers sign a
written agreement detailing their responsibilitgesl what happens if, for example, the
farmers cannot supply the produce because of batheswe

5. Train the farmers in how to grow the crop, cohpests and diseases, harvest the crop and
handle it (for example, packing it into crates $bipment). This is particularly important if

the crop is a new one. It is important to maingaoed quality of the produce to assure a good
price and the retailer's interest in the trade.

6. Also provide training to the farmers in grougamization, crop planning, marketing and
record-keeping.

7. Help the farmers plan the dates of planting lsandtest so they can supply the produce at
the right time. They may have to plant a small amaid the crop every two weeks
throughout the season to make sure there is anconts supply ready for harvesting and
shipping to the town.

8. During the growing season, provide extensioncado the farmers and help them solve
problems as they arise.

9. At harvest, the farmers collect their producene place, grade and weigh it, pack it into
crates, and load it onto a lorry. Keep careful rds@f how much each farmer delivers.

10. Transport the produce to the retailer in toR@presentatives of the group should travel
with the lorry and receive the payment from thaitet.



Questions about the market

Below are some questions to ask when trying to fontt about the market for a type of produce.

Where is the produce sold? Who sells it? Who buy$?i

What are the prices? Do they fluctuate during the gar?

Who already supplies the market?

How much demand is there? Is it supplied already, rais there room for another producer?

Can the market be supplied by the group of farmersFor example, is it possible to transport perishal@ produce to the town
quickly enough so it arrives in good condition?

Is the price you can get for the crop high enoughotcover the farmers' costs and yield a profit?

[eNeoNeoNeoNeo]

o

11. Have the payment deposited into the group’k hacount.

12. Deduct a portion of the payment to cover tre obthe transport. A percentage can also
go into the group's own fund, and to cover the NEx05ts. The remainder is divided among
the group members according to the amount of pthey have delivered.

Issues

o Corruption may be a problem. Keep careful records of all &etisns, and make sure
that these are transparent (everyone knows andstadds them). Keeping the
records should be the responsibility of severappeeaather than just one, and this
responsibility can rotate among the members sodhaayall keep check on the funds.
Different group members can accompany the producetown each week; this
means that they will all become familiar with hdwe ttransactions work.

o Pests, diseases and bad weathean disrupt the crop production. The group should
take precautions to avoid as many such problemessble (for instance by using
integrated pest management or providing additioy@lts such as organic matter and
irrigation water). The agreement with the buyeruti@lso take the possibility of such
problems into account.

o Running a smooth marketing system requa@®rdination and management skills
The NGO should provide training and assistanceegytoup to ensure they have
these abilities.

The two examples below describe the experiencéz@s and groups of farmers in Kenya
in marketing organically grown produce.

"Conservation Supreme" in Kenya



In April 1997, the Association for Better Land Hasldry began a pilot project called
"Conservation Supreme", working with four smallberidarmer groups in Ndia division,
Kirinyaga district. The 68 farmers in these groppsduce 12 different crops and market them
collectively in six Nairobi outlets. The crops inde hot peppers, beetroots, brinjals, carrots,
coriander, snow-peas, spring onions, sage andpsirmhey sell these as ecologically sound
produce, which commands higher price.

ABLH has trained the farmers in various aspectsop husbandry, the safe use of pesticides,
harvesting and handling, packaging, record-keepatglling and loading. Every week, the
farmers harvest the crops, sort them, and take tbhengroup consolidation point. After
grading and weighing, the farmers receive a recaimd the produce is taken to a packaging
shed for labelling, packing and sealing. An ABLHiae driven by a farmer takes it to
Nairobi, and delivers it to the retailer. To bewgiith, an ABLH staff member accompanied

the vehicle; later the farmers were able to hatiteransactions themselves.

While it is still too early to know if this markeiy system will be sustainable, the farmers are
very interested in continuing it and learning ferthThe group is considering getting their
produce certified as produced in an environmentadiynd way, so it will fetch higher prices.
—For more information, contact the Marketing Praje&BLH, Kenya.

Marketing vegetables by women's groups in Kenya

SACRED, the Sustainable Agriculture Centre for Resle and Development in Africa, has
helped women's groups in western Kenya to growmaguwket organic vegetables. SACRED
distributed horticultural seeds to 22 groups of \earnthe seeds included beetroot, cabbage,
carrot, Chinese cabbage, dania, eggplant, katacétonion, radish, tomato and turnip. These
vegetables were imported from America, but grew wethe local conditions. The farmers
also grew several local types of indigenous vedesalncluding black nightshade, crotalaria
and chute plant.

SACRED and the women's groups have found that rtiagkthese products requires training
and careful preparation. The women were not confideselling their products in the towns;
they felt more comfortable in a rural setting. Tegim with, they merely waited for SACRED
to market the produce for them; despite trainihgyttook a long time to understand that the
project was theirs, and that they would have te takiative in management and marketing.

The women found that each type of market has adgastand disadvantages.

o Local markets, such as sale to neighbours, avoided the cosandport, but were
viable only for those types of vegetables whichenavocal demand. Imported
vegetables, such as many of those grown by the IE8upported groups, had to be
transported to the towns in order to be sold.

o Institutions, such as schools, hospitals and prisons, were goidets for some types
of produce, but they bought on credit and tookng lbme to pay.

o Open-air buyerswere exploitative in their prices. They bought proe by the bag
rather than by weight, and squeezed as much ab|sosgo each bag.

o Supermarketshave proved to be good customers, but they hawvegestit
requirements that farmers find difficult to fulfiigh-quality, graded produce, pre-
packaged in batches of 1 or 2 kg, and deliveretino® and in the right quantities. The



farmers have sometimes failed to provide the raghbunt of produce; for instance
they have over-supplied certain types, leadingdstage and losses. The groups may
need to invest, for example in equipment to sesdtp packaging, in order to meet the
supermarkets' needs. For some low-value crops,asikhle, the packaging was worth
more than the crop being sold. It therefore madseséo sell only processed produce
to supermarkets.

Careful management and planning have proven nege$3artain quick-maturing types of
crops must be planted every 2 weeks in order tp kpewith market demand. Farmers must
plan their planting and harvesting according toeexpd demand and purchasers' orders. For
new crops, they must learn how to grow the cropsvamen to harvest them. They must keep
careful records, and study the market in orderetmd® what to plant and where and when to
sell it. —For more information, contact SACRED, Kenya.

Conserving soil and water

Soil erosion happens when particles of soil comsdoand are carried away by water or the
wind. When it rains so much that the water caneepsanto the solil fast enough, the extra
water flows down the slope, carrying soil particlath it.

Many agricultural soils are easily eroded. The ieroproblem is likely to be more severe on
certain types of soils, on steep slopes, wheretisantense rainfall, and where the vegetation
is removed.

Soil conservation

Soil conservation means reducing the amount ofesogion and maintaining soil fertility. It
relies on increasing the amount of water seepitwtire soil, reducing the speed

Common types
of erosion

o Rain-splash

erosion

Occurs wher .

raindrops fal

on 0
unprotected TS
ground. The
impact on
the soil
splashes
away soil
particles and
digs a crater.

Rain-splash erosion
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o Rill erosion
Caused by
runoff water
when it
creates
small, linear
depressions
in the soil
surface.
These are
easily
removed
during land
tillage.

Rill erosion



o Gully
erosion
Unlike rill
erosion,
gullies are
too deep to
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Gully erosion

and amount of water running off, and keeping enowggletation to protect the soil surface
and to bind the soil together.

For any form of land use to be sustainable, prodiechust be combined with conservation of
the resources it depends on. Soil conservatiomtefétould:

o Be able to control erosion sufficiently.
o Maintain the organic matter of the soil.
o Maintain soil physical properties.



o Maintain the appropriate level of nutrients in Hoel.

Water conservation

Soil conservation is closely related to water coretgon. In arid and semi-arid areas, rain
falls only during a few months of the year, butinseliable even during those months. It
typically comes in a few, heavy storms, and mucthefwater runs off the surface, causing
flooding and erosion.

Water conservation relies on trapping as muchisfiiater as possible and storing it on the
surface (in tanks or reservoirs) or allowing itstok into the soil in order to raise the water-
table and increase the soil-moisture level. Moréewean seep in if it is spread over a large
area of soil rather than being concentrated irdbfianning streams. So water-conservation
efforts focus on stopping the water from becomiagaentrated in the first place (by ensuring
a protective cover of vegetation on the soil swefaslowing down the flow of running water
(for example, with pits and dams), and spreadiegathater out over a large area (for example,
with contour ditches).

Advantages

o Conserving water makes water available for crapsstock and domestic use over a
longer period.

Controlling soil erosion improves crop or pastuiedds.

Conservation measures improve the supply of fuélfarest products.

They increase the value of the land.

Terraces make cultivating steep slopes easier.

More and better livestock fodder is available,daample from grass strips, hedge
barriers and terrace embankments.

o Employment opportunities in soil- and water-conaion work increase.

O O O o o

Disadvantages

o Fragmented land ownership makes it difficult famfars to invest optimally in soil
and water management systems.

o Conservation structures need a lot of labour ttdland maintain.

o Crop production in semi-arid areas involves a faisks, including flooding. This
makes it difficult for farmers to realize the fiknefits of conservation

o Many farmers lack the skills to design and buildszrvation structures; sub-standard
and poorly constructed structures often result.

o Land-tenure systems determine the ownership ddttluetures and influence farmers'

interest in conservation and in maintaining thetres.

Irregular rainfall reduces the effectiveness ofetatjve erosion-control practices.

o



Agronomic/vegetative conservation measures

There are many ways of conserving the soil andnatene of which are described
elsewhere in this book. They can be divided broadty agronomic and physical
conservation measures. Agronomic or vegetative aneaglisted below) include the use of
vegetation and soil tillage practices; physical sueas (described later in this section) involve
building permanent structures, usually of soiltons, to control the flow of water.

Crop management

Good crop management reduces soil erosion by vaatewind to tolerable levels and can
improve soll fertility. Select appropriate crops fbe soil and slope, plant early, and use
suitable cropping systems and rotations to keepdiie€overed.

Tillage methods

Tillage aims to optimize soil physical and biolagliconditions for crop production, and to
ensure timely seedbed preparation, planting andlwestrol. Use a tillage method that does
not make the surface soil too fine and powderyaBngp the hardpan if necessary (see the
sections oeep soil preparatiomndMinimum tillage.

Applying organic matter

Adding manure and fertilizers to the soil provide:
the required plant nutrients for vigorous crop
growth. This covers the ground quickly (protectir
from erosion and allowing water to seep in) and
produces higher yields. See Part 6Smil fertility in
this book.

Agroforestry

Agroforestry involves planting trees or shrubsha .

farm, or keeping those that are already there.sIcaa conserve the soil in many ways. They
cushion the impact of raindrops on the soil, sacaty the amount of rain-splash erosion.
Their roots bind the soil. Planted along contours,

they can interrupt the flow of water running ofétburface. They shade the soil, reducing the
soil temperature and cutting the amount of watat éivaporates into the air. They break the
wind, reducing the amount of wind erosion. Theyobe nutrients from deep in the soil, and
leguminous trees fix nitrogen that can benefit fooaps.

Apart from helping conserve soil, agroforestry paovide many other ecological, economic
or social benefits: fodder, fuelwood and charctiaber and building poles, and fruit.

Contour farming

Contour farming involves ploughing, planting andedimg along the contour, ie, across the
slope rather than up and down. Experiments shotctidour farming alone can reduce soil



erosion by as much as 50% on moderate slopes. Howey slopes steeper than 10%, other
measures should be combined with contour farmirgnt@ance its effectiveness. See the
sections oMarking contoursandContour tree-plantindor more information.

o Contour ridges are used mainly in semi-arid areas to harvestryatel in hlgher
rainfall areas for growing potatoes. L3n,
o Trashlines made by laying crop residues or "trash” in li :- e~
along the contour. They slow down runoff and treged =~ "7~
soil, eventually forming terraces. However, thetoon line i i
can be destroyed by termites eating the trash. SR .
"‘,-f s
o Grass barrier strips planted along the contour. They ar e
planted with fodder grass such as Napier, or drevih %‘g‘ - .,r
natural grass. They are effective soill conservatieasure : d;*“ {,(

on soils that absorb water quickly, and on slogesteep & 4w %

30% i
" aﬁﬁf e
Physical soil conservation structures

Physical soil conservation structures are the peemiafeatures made of earth, stones or
masonry. They are designed to protect the soil fnooontrolled runoff or erosion, and to
retain water where it is needed. They supplememragnic or vegetative measures but do
not substitute for them. The appropriate type ofspdal structure depends on:

o

Climate and the need to retain or discharge theffun
Farm sizes.

o

Soil characteristics (texture, drainage, and depth)

Availability of an outlet or waterway.

Labour availability and cost.

The adequacy of existing agronomic or vegetativeseovation measures.

O O O O

Below is a list of some common physical conservasiyuctures.

Cutoff drains

Cutoff drains are dug across a slope to intercgqidse runoff and carry it safely to an outlet
such as a canal or stream. They are used to pmitiietated land, compounds and roads from
uncontrolled runoff, and to divert water from guligads (see the section @nlly

reclamatior).

Retention ditches
These ditches are dug along the contour. They @atdhretain incoming runoff and hold it
until it seeps into the ground. They are an alt@&vraedo cutoff drains when there is no nearby

waterway to discharge the runoff into. They aremfised to harvest water in semi-arid areas.

Infiltration ditches



Infiltration ditches are one way of harvesting wdtem roads or other sources of runoff.
They consist of a ditch, 0.7-1.5 m deep, dug attegcontour, upslope from a crop field.
Water is diverted from the roadside into the ditghjch is blocked at the other end. Water
trapped in the ditch seeps into the soil. On seilk an impervious layer (such as a hardpan)
below the surface, the water does not sink stralgin into the soil. Instead, it moves
downslope just below the surface, towards the cropse field below.

T
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Infiltration ditch spreading water from a road in&ofield. Make sure that the bank blocking
the ditch at the far end is higher than the roadtsat in a big storm, excess water spills down
the road and does not burst the bank.

Controlling mosquitoes in water-retaining pits andreservoirs

A common problem with pits and ponds is that theyteansformed into mosquito breeding
grounds during the rainy season. However, a farméimbabwe has a very simple solution.
He pours a small amount of used motor-oil on theewsurface—For more information,
contact Phiri Maseko, Zimbabwe.

Water-retaining pits

Water-retaining pits trap runoff and allow it teepe
into the soil. A series of pits are dug into thewgrd

is used to make banks around the pits (keep the _ q
topsoil and put it on top of the banks). Furrowsy
excess water from one pit to the next. The sizhe
pits depends on the amount of runoff: a typicag s :
is 2 m square and 1 m deep. Plant bananas andtbarrops around the pits. Keep children
and livestock away from the pits.

Water harvesting in Mooka village, Zambia



Villagers in Mooka, in Kalomo South, Zambia, have.. *
built a shallow well to harvest water. This hasvled

water for cattle in the dry season for more thayédls, . _'.';I;
5 A

The Mooka well is dug where two seasonal water
courses meet. The well is about 7 m across and is
surrounded by a fence to keep cattle out. Theasiesina |
drinking area with a drinking trough inside theden

The quality of the water in the well can becomerpoo
making the animals sick, and the pool can become
breeding area for mosquitoes in the rainy season.
Hauling water out of the well into the drinking tighs i. -
a lot of work. But the well is only 0.5 km from thilage, meaning that the farmers do not haveetal ltheir
cattle for watering to the Zambezi River, whict2&skm away. This method has since been copied e than
50 villages.

The village headman organizes work-groups to miairitee well. They remove the silt which accumulates
often as once a month during the dry season. &lbay-out of silt is needed after the rainy sealoa fence
also requires a lot of maintenance.

Soil conservation in Machakos district, Kenya

Machakos district, to the east and southeast abldaihas an area of 6000 kend a growing population of 1.2
million people. About three-quarters of the digtriicsemi-arid, with the mean annual rainfall 0058D0 mm.
More humid conditions are found in the hills, whitive steep slopes, intensive cultivation and pagbulation
density. The soils have weak structures, and thefaces tend to seal upon impact of raindropslitegto rapid
runoff and erosion.

Massive land degradation caused by over-grazingaih@rosion were identified as problems in Madsak
during the early 1900s. The colonial administratiook measures to counteract this. The momentuwesln
the 1960s, but accelerated again in the mid 19Bsnew awareness of the severity of the problesopled
with moral, financial and technical support frone tienyan government and donor agencies. Throughsite
training, the farmers of Machakos have recognihed/alue of conservation, and they have slowly stbp
conservation farming practices whenever possibiie. most common practices include agronomic and
vegetative measures and terracing.

Over the years, a soil conservation culture hab/edaamong the farmers. They see it as key to anpy ¢
production, and are ready to start conservatiorsarea without technical advice from extension effic In
many places, farmers employ labourers to dig feewa juuterraces or rehabilitate old ones. On some farms,
maize yields are nearly 50% higher on terraced thad on non-terraced land.

Self-help groups (known locally aswethyagroups) have become a major force in terrace aartgin and are
responsible for building them and controlling geglion their members' farms. Soil and water conterva
technologies—especially those applied through @heérs' own initiative—are a vital factor in thdtagainst
land degradation and famine.

Broadbeds and furrows

In a broadbed-and-furrow system, runoff water \@ded into field furrows (30 cm wide and
30 cm deep). The field furrows are blocked at tveelr end. When one furrow is full, the
water backs up into the head furrow and flows thenext field furrow. Between the field
furrows are broad beds about 170 cm wide, whengscape grown.
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Broadbed-and-furrow system. Ensure that it is coiesed so that excess water spills down
the road.

Fanya juu

Fanya juuterraces are made by digging a trench
along the contour and throwing the soil uphill dorh
an embankment. The embankments are stabilizec
with fodder grasses. The space between the
embankments is cultivated. Over time, thrya juu
develop into bench terraces (see below). They are — 3 -
useful in semi-arid areas to harvest and conserve .- ¥#g- \
water. i A

£

Newfanya juuterrace Same terrace after 5 years

Fanya chini

A fanya chiniis like afanya juy except that the soil is put on the lower sidéhefcontour
trench, not on the upslope side of it (as faraya juy. Fanya chiniare used to conserve soll
and divert water. The resulting embankment canseel to grow foddef-anya chiniare
easier to make theanya juy but they do not lead the formation of a benchatar over time.
They can be used on slopes up to 35%.



Bench terraces

Bench terraces are level (or nearly level) stepsitacted on the contour, and separated by
embankments (risers). They can be formed by exivawvat may develop over time from a
grass strip ofanya juu

Do’s Don'ts

o Plant grass on the embankments of all
physical conservation structures. Banana.
trees can be planted along channels.

o Repair the structures promptly if they are
damaged and at the end of the season.

o Choose structures carefully to suit the soll
type and slope.

o Don't graze livestock directly
on grass planted on the
embankments or terraces.

Harvesting rainwater from trees

This technology is useful for people cannot affanshetal roof and are not near other sources
of “free” water like springs, wells or boreholesitlbvho have trees in their compounds. Rain
falling on the foliage runs down the tree trunkg @ funnelled by a banana leaf or metal
sheet attached to the trunk into a bucket, potavage tank. Rainwater can be harvested
from trees anywhere: it is a question of finding which trees are appropriate.€élhest one
have short, smooth trunks, thick crowns and healgde. Jackfruit (Artocarpus
heterophyllus) and wild fig (Ficus natalensis) aeey suitable. This method is cheap and
easy to set up. While the water collected is natlesn as that from a metal roof, it is cleaner
than that collected from thatched roofs. It shdaddiltered and boiled if it is used for
drinking. Mr Mukasa of Mpigi district in Uganda hago grass-thatched houses and a few
trees on his compound. He harvests rainwater froenad the trees, a jackfruit. He uses
banana leaves tied to the trunk with banana filened,collects the water in a clay pot. While
the amount of water collected is not large, he #dyslps his family a lot because the nea
well is about 1 km away.
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Stones terraces

Stone terraces are useful in areas with steepsslmyttea high population density and scarce
land. The terrace risers are made of stones cetldobm the land. The terraces themselves
can be sloping or level. In the Konso area in sewutlEthiopia, farmers form the terrace steps
into a series of shallow pits, in which they plaaveral different crops.

Marking contour lines

You may want to mark contour lines (level linesnimg across a slope) to decide where to
dig contour canals, plant trees along the contana,several other methods of controlling soil
erosion.

This section describes two ways of doing this: gsin A-frame, and a line level. Aside from

marking contours, the A-frame and the line-level ba used to mark graded terraces or to
measure the slope of a field.

Location



A-frames and line-levels are useful in hilly arsabject to erosion, or on gently sloping fields
in which the farmer wishes to build ridges or digldes to allow water run-off to sink into
the soil.

Advantages

o A-frames and line-levels are cheap and easy to ma#taise.
o They can be made from readily available materials.

Disadvantages

o A-frames are not practical for marking contoursrdaege distances. Line-levels are
better for this.

A-frame

An A-frame consists of three pieces of wood, fixegether in the shape of a capital letter
"A". The A-frame is held upright, and a weight ostang hangs down from the top of the
"A" to act as a plumb-line. If the A-frame is onrfgetly level ground, the string crosses the
horizontal bar of the "A" at a certain point. Tpsint is marked during calibration.

To use the A-frame, it is "walked" across the sjapaking sure that the two legs are level
each time by checking if the string crosses thézbatal bar at the calibrated point. If not, the
forward leg is moved until the string shows therfeais level. The position of the legs on the
ground are marked with pegs, and then the frampée/eged around to mark a new point on the
slope.

Requirements

o Two straight wooden poles (1.5-2 m long), and dra@ght pole (1-1.5 m long).
o String, hammer, nails, pencil.
o Around stone.

Making the A-frame (1]
1. Use the poles and nails to make , .-~ frame inbpesof an
"A" (Picture 1). I

2. Tie one end of the string to the t v of the "A".

3. Tie the stone to the other end of
just below the horizontal crossbar ¢

stringt Bangs down
the "A".




Calibrating the A-frame

4. Stand the A-frame upright on
reasonably level ground. Mark on
¢ the ground where the two legs st

the pencil to mark lightly on the
crossbar where the string crosses
(Picture 2).

6. Turn the A-frame round, so that each leg staxdstly where the other had stood.
7. Make a second light mark on the crossbar wherestring crosses it.

8. The two marks on the crossbar should be faldgectogether. Halfway between them
shows where the string would cross if the A-fransrenstanding on exactly level ground.
Make a heavy pencil mark or notch the bar with iekat this & :

point (Picture 3).

Marking the contour
9. Choose a place on the slope to begin. Stand-freme up 4
and mark where the first leg stands with a pegud stone. -ﬂ"“ (.

10. Keeping the A-frame upright, and without movthg first leg, swing the second leg up or
down the slope until the string crosses the crosskactly at the heavy pencil maiRicture
4).

11. Mark where the second leg stands with anotbgrop stone.

12. Keeping the second leg in the same placehéftfirst leg up and pivot it around. Move it
up and down the slope until you find the place whée string crosses the crossbar at the
heavy pencil mark.

13. Mark where the first leg is now standing witlother peg or stone.

14. Continue in this manner to the end of the field

15. The line of pegs or stones will mark a contowe: they will all be at the same height on
the slope. The pegs are usually not in a straigat If necessary, make a smooth curve by
moving them a little up or down.

16. To mark another contour line, move up or dowenglope a certain distance—usually

about 20 m (20 paces) on a gentle slope, or aard m on steeper slopes. Repeat the
process from Step 9 above onwards.



17. You can then dig ditches, construct terracgdamt trees along the contour lines using the
pegs or stones as a guide.

Using an A-frame to mark or “grade” the slope of afield
An A-frame can also be used to “grade” a field drainage

canal to achieve a certain slope. This can be fals® it g e
allows a farmer to ensure proper drainage of d.fiel -3 e

Once you have assembled the A-frame following the B o de
directions above, you need to calibrate it. Howgif¢he A- ; [g m Fi
frame is to be used to grade the slope, the cttiora L e e T

procedure is different.

1. Decide what percentage slope you want the @eldrainage canal to have. For this
example, let's say you want a 6% slope.

2. Cut a small block of wood 12 cm high. The heigfthe block for other percentage slopes
for other percentage slopes will be either morkess than thigPicture 5).

3. Place the block on level ground against a walhsd it does not move. Place a
straight, 2-metre-long board or pole on top ofltleek, with the other end resting on
the ground. Place a heavy stone against that etichsthe board does not move. Do
not stand on the board when marking the A-frame.

4. Place the A-frame on the board, and mark whersttieg passes on the crossbar of
the A-frame. The A-frame is now calibrated; whea $tring aligns with the mark on
the crossbar, this indicates a 6% sl@Peture 6).

5. Use the A-frame to mark out the slope of a fieldl@inage ditch, following the same
procedure as described above for marking a conkbave one of the A-frame legs up
and down the field until the string passes throthgh6% mark on the crossbar.

Line-level



A line-level is another tool used to mark a contoumeasure the slope of a field, as well as
to lay out cut-off drains, retention ditches, teemand other conservation structures. A line-
level is easy to use and effective, and is morerate than using an A-frame. However, three
people are needed—as well as a spirit level, winal be difficult to find in the field.

Making a line-level

1. Cut two straight poles, 1.5 m long. Nail a smaabden base on the bottom of each pole to
prevent them from sinking into the soil when yoa asing them.

2. Tie a string (preferably made of cotton) betwdentops of the poles, so there is exactly 10

m between the poles when the string is taut. Tapdaround the poles should be a little
loose so you can move the string up and down ifwant.

3. Tie a spirit level to the middle of the strisg, that when the string is held taut and exactly
level, the bubble of the spirit level is in the gl of its run.

4. Starting near the top of the first pole, mak&hes down the pole every 5 cm. Mark the top

notch with a “0 cm”, the first notch below it with“5 cm”, the second with a “10 cm”, and so
on. Do the same on the second pole at the sambts@g on the first one.

Marking a contour
1. Make sure the string is at the “0 cm” notch othipoles.

2. Choose the place where you want to start matkiegontour, and mark this place with a
peg. Hold one pole upright next to the peg.

3. Making sure the string is taut and both polesugright, move the other pole up or down
the slope, until the bubble of the spirit levelwisahe string is level (Picture 7).

4. Mark with a peg where the second pole is standin

5. Repeat the procedure across the slope to matk@gontour line.



Measuring the percentage slope

1. Stand one pole at the top of the slope, andtther directly downslope from it. Be sure that
the string is placed at the two notches marked0 @ear the top of the poles).

2. Move the string on the up-slope pole down uh#l spirit level indicates that the string is
level.

]
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3. Record the number of 5 cm notches below the “0’kmBach 5 cm notch indicates a
0.5% slope. For example, if you have moved thagtmoved down 10 notches, the
slope is 5% (Picture 8).

Gully reclamation



Once they start, gullies can rapidly erode valuadybesoil and expose the subsoil or bedrock,
and making the land very infertile. It is importaothalt the process of gully formation early,
before they have had a chance to erode a largeRee&imed gullies can make valuable land
for growing crops.

Location

This method has been used in Zvishivane Distri@imbabwe, a dry region that gets an
average rainfall of 400-500 mm a year. Most ofgbds are sandy. Due to a lack of ground
cover, water runoff is a big problem and many gsllhave formed.

Advantages

o Stopping gullies recharges the water-table and mmeake water available in the dry
season.

o It reduces the amount of soil erosion downslope.

o Itturns a totally unproductive area into produetiand.

Slom divarsion -
e

drain f —== ti'.':'.l‘nfil[ﬁl Ao
Paint of berriar 1o L %‘
bresk force of water / / ! b

Storve barrier \ ol Sl S
W
o rd

Work on reclaiming a gully starting at the top. term drain higher up diverts the bulk of
the water. Build more stone barriers downslope.

Disadvantages

o Gully reclamation requires a lot of labour.

o lItis treating a symptom. The real problem is highehe watershed where the water
is coming from.

o Sometimes it does not work if a very heavy stormes at the beginning of the
reclamation work.

Requirements

o Rocks, vetiver grass (or another tough bunch- eemng grass).



o Wheelbarrows, picks, shovels, iron bar to dig ogks.

Procedure

1. Construct a storm drain above the gully to i@dwater away from it. Do this in such a
way that the water is well-managed and does ndttle@rosion itself.

2. Start work at the top end of the gully. Throw #oil from both sides into the gully, down
to where you want to build the first stone barriénis soil will introduce grass seeds into the
gully as well as flattening out the gully sides.

Bevel adges by
4. Construct the first stone barrier across the ::;;*:I:‘I‘; =l
gully floor. Make the barrier widest in the e
middle, so that it has a point of stones
facing upstream to break the force of the
water. The barrier should be at least 1 m
wide and 30 cm high. It should cut into the
gully walls on each side.

5. Below the barrier put flat stones on theWorking from the beginning of the gully
gully floor to break the force of water downwards to where the first stone barrier will

flowing over the barrier. be built the steep sides of the gully are flattened
with the soil being thrown into the gully.

6. Plant vetiver grass (or another strong buncler@eping grass ) below the barrier, and on
the banks that have been bevelled above the harrier

7. Going downslope, build barriers roughy everyr @cross the gully.

8. During rains, soil will settle and graduallyl fip the area behind the barriers. When it is
full of soil, add more rocks on top of the bartieitrap more soil. Keep the wall 1 m thick.

9. Plant trees and shrubs along the side of tHg.ditiese should not cause too much shade,
as this would not allow the grass to grow.

Gully reclamation in Mudenda, Zambia

A large gully had developed in the village of MudanKalomo West, Zambia. In October
1997, ateam from CARE-Zambia's Livingstone Fooduiey Project and the Department of
Agriculture conducted a patrticipatory appraisalitolerstand the causes and consequences of
this gully. This revealed that the community redagd that the catchment was not well taken
care of as a result of bush fires, overgrazingomstation and inappropriate cultivation. The
men of the village were afraid the gully would emgdurther and threaten other fields; but

the women, who collected water from the gully aneligvegetables on its sides, wanted to
develop a water-harvesting scheme for it. The comiyagreed to rehabilitate the gully and



to continue to harvest water from it.

Several visits to the village by project and deparit staff helped establish rapport and
enabled the outsiders to understand the differertgptions of the men and women. These
led to an agreement to conduct a second partiaypatioal appraisal, focusing on

the Mudenda gully. During the first day of this agipal, the villagers mapped the
community, its resources and social structuregdishe rainfall history of the area, and
collected the yields of crops. This informationgeal the community and the staff to analyse
the catchment-level issues surrounding the gultytow the community used it, and to
understand the link between soil erosion in thelmaent and low crop yields.

The second day of the appraisal consisted of atimplanning exercise. The villagers were
first asked to think about possible solutions tmemf the issues identified the previous day.
They then drew up plans to revegetate the uppeiopasf the gully, improve their land-
husbandry practices (such as by using cover ciaxpsind the gully (and especially upstream
from it), build a fence around the gully, and bualdirop-structure at the head of the gully to
prevent it from eroding further upstream.

The villagers emphasized that their conservatidoresf should have benefits in the short- as
well as the long-term. It was important to analyseviews of different members of the
community, as in this case, men and women sawuhe fgpom very different perspectives.
For more information, contact Robby Mwiinga, CAR&xibia.

In areas where it is difficult to find rocks, logan be used. They should be pegged and tied in
place. Another alternative is to use sacks filletthwand or soil. Make small holes in the
sacks for grass to grow through.

Do's Don'ts

o Keep livestock away from gully until it has o Don't create another gully with
been reclaimed. the storm drain.

o Use other measures to control water runoff o Don't make the gap between the
above the gully, such as harvesting water off barriers too wide.

paths and roads. o Don't build the barriers too high
o Repair and extend the walls if necessary, for too quickly. A gully has to be
instance if a flood washes away sides of the healed gradually.

gully on one side of the wall.



o Learn how to reclaim a small gully first,
before trying to do the same on a larger one.

Contour tree-planting

Farmers plant lines of closely spaced trees aacsspe to slow down rainwater flowing
down the slope. This reduces the amount of ero€har time, soil builds up on the up-slope
side of the line of trees, forming a terrace. Fasmant food crops in the rows between the
trees.

A contour is a level line running across the sloje trees growing along this line bind the
soil and build up mounds around their trunks. & tiees are spaced closely, the mounds tend
to join together over time, forming a small ridgedam. When water reaches this ridge, it
stops flowing, forms a puddle, and percolates th&soil. This increases the amount of
moisture in the soil and raises the water-table.

The trees can also provide fuelwood, mulch or greanure, fodder or fruit.

Location

Contour tree-planting is useful in hilly areas whilgh rainfall and easily eroded soils.

Advantages



o The line of trees prevents rainwater from washmigdown the slope. It retains
topsoil in the field and maintains soil fertility.

o The trees provide fodder for animals and fuel foméstic use.

o Tree leaves can be incorporated into the soil@mditioner. Leguminous trees can be
trimmed and the leaves used as mulch or green manur

o The lines of trees encourage the farmer to plowgbsa the slope instead of up-and-
down. This further reduces erosion.

o Fodder grasses or legumes can be grown along thefroees.

Disadvantages
o Ifthey are not pruned regularly, the trees maylsithe crops growing nearby.

o The tree roots can be a problem during ploughing.
o The trees may host pests of the crops.

Requirements

o Tree seedlings.
o Hoe; line-level or A-frame.

Procedure

Nursery

1. In a nursery, grow seedlings of the type of yr@e want to plant. You can choose various
types of tree:

o Leguminous trees such as leucaena and albiziadalef, fuelwood and to get green
manure from the prunings.

o Fruit trees for fruit.

o Other types of trees for building poles and fueldoo

Laying out the contour
2. Choose a place on the slope where to start.

3. Using an A-frame or line-level, mark a contanelacross the slope with sticks or stones.
(See the section dvlarking contour lines

4. Dig a hole big enough to plant a tree seedhtgve one pace (about 1 m) along the
contour line, and dig another hole. Repeat thig yoiti reach the edge of the field.

5. Move about 10 m (30 feet) up or down the slopark another contour line, measure the
spacing and dig holes. Do the same thing agaithymii have marked enough contours on the
slope.



Do's Don'ts
o Don't allow livestock to graze on the seedlings,
Instead, prune the trees and carry the forageeto th
livestock in their sheds.
Don't over-harvest the contour-line vegetation, as
this may break the continuous ridge line. Water
can then begin to flow through the gap and create

a gully.

o Ifaseedling dies, plant a
new one in its place.

o Prune the trees regularly to
prevent them from shading
the crops in between the
tree rows.

Planting and cropping

6. Plant the seedlings in the holes, and water theseded. Plant at the beginning of the wet
season so the seedlings have time to become sbigdhli

7. Plough the soil between the lines of young traed plant food crops.

8. Weed the crop and care for the trees. You carela strip of grass, grow vegetables, or
plant a mixture of fodder grasses and legumesgatlom line of trees to help slow down the
flow of water.

9. If you are growing leguminous trees, prune tinegularly to reduce the amount of shade.
Use the prunings as mulch or incorporate themtimasoil as organic fertilizer.

Enset

Enset Ensete ventricosunis a multi-purpose crop grown in Ethiopia thatiseful for contour planting and in
sustaining soil fertility. It is sometimes calldtkt"false banana" because it looks like a banamea Ethiopian
farmers grow enset for various uses: it providesl fdeed, fibre, fuel, medicine and constructiorterials; it
also helps conserve soil and water, and provideltestor coffee bushes. It is widely planted ihiBpia, where
the fleshy stem is processed into a staple foad.titought that some 15 million people dependctlyer
indirectly on this crop. Outside Ethiopia, varietief enset are planted in gardens as ornamentals.

Enset is grown as a pure stand, or can be intgrerbpith coffee, banana, fruit trees, timber tr@e®od crops.
In the highlands of Gurage, in Hadiya and part€ahbata zones in southern Ethiopia, where enseaisly
grown as a monocrop, farmers plant it in rows altbregcor o 3
slopes.

Enset has a strong, wide-spreading, deep rootshvidimal tt
perennial plant, so is useful as a windbreak. €agds are
deep roots, it remains green throughout the dryseaand
Farmers prune the leaves of younger plants ane lsam

To plant enset, farmers split the corm (the flesiof) from —====
an enset plant into halves, and plant the piecasiarsery d




field in holes spaced 1-1.5 m apart. They applyunanweed the field and cultivate it carefully tatain as
many suckers as possible. They then separate tkersiand transfer them to the permanent fieldy Epply
manure, cultivate around the enset regularly tarobmeeds, and prune the younger enset leavesntnat the
growth of the plant—For more information, contact Kelsa Kena, Awasadech Centre, Ethiopia.

The water-harvesting innovations of Phiri
Maseko, Zimbabwe

Every drop of rainwater is valuable in dry areast Bis dry areas where a lot of soil erosion
occurs and the water is lost. This happens mogemper slopes. It is to address this problem
that Mr Phiri Maseko, now in his seventies, hasoties his life. He has done this by
developing many examples on his own small farmyelas training many others i |n hIS
methods. ki

The Phiri family lives on a 3-hectare plot in Ruralenmunal area, Zvishavane, ~E
Zimbabwe. This area is dry and prone to droughtsas an average annual rainfall
of 570 mm.

Soils

Phiri's plot is located on the slope of a hill dades north-north-east. At the top of the hill is a
bare rock outcrop, immediately below which is tleiestead. The thin, grey soils are
predominantly sand. Further down the slope thrabghyard and across the road into the
cropping area, the soils become deeper, darkeleaadtony. Their clay content increases,
especially towards the wetland in the north ofgheperty. The wetland experiences seasonal
waterlogging and is the source of a stream.

The ruware A
One of the most important resources (one that manyd see as a %}Wﬂ

disadvantage) is the large granite domeuemre, above the plot. Ir = =" ===
an uncontrolled situation this rock could causeeseerosion by iy
channelling a lot of water onto the land below litere the Phiri
family live and farm. Instead, however, the roc&\pdes the main
source of water for the trees, crops and household.

Tiers of stonewall terraces catch and direct the tf water so that
can sink into the soil and replenish the undergdogtore. The -
terraces trap grass seeds and create swatheg@ftpr® vegetation. Silt traps ensure that the
terraces do not get choked with sand.

Most of the water is then channelled into a sedsomsealed reservoir to encourage efficient
infiltration of water into the soil rather than st it on the surface. Some of the water can be
siphoned into a storage tank made from bricks dastgr. Phiri knows that if a season is

good enough to fill the reservoir three times themill have sunk enough water underground



to last for two years. Harvesting water at thedbthe slope recharges the groundwater so
that crops, trees and natural vegetation will haweesture available to them in the soil.

Rirwane
rock outorop)

t % e
Plan of Phiri Maselo's farm

Around the homestead e s, (ki)

Below theruwareis the yard where the family lives. N
The terrain is quite steep, and it is extensivetyadced™ ﬁ"‘@‘ .
with strong, stone structures built along the cargo _——4

The family grows a wide variety of fruits and Tark

vegetables, and keeps chickens, ducks and turkeys.

The many trees around the homestead thrive on tr@ome of the water harvested from the
water harvested higher up, which moves slowly  ,ware can be stored in a tank made

downslope underground. from bricks anc plaster.

The road

Between the homestead garden and the croppingsaaedust road. Phiri has seen the need to
control the runoff from this surface and take adaga of it by channelling the water and
allowing it to seep into the soil above the fieldig has dug large pits into the soil at the side
of the road. Around these pits the indigenous \&get has visibly benefited. Thick shrubs
and small trees are growing, and the grass is dense

The cropping area



The Department of Agricultural and Technical Seggic
pegged out contours in the cropping area (seecitt®sn
on Marking contour lines The Phiri family grows a %
variety of crops in between contour ridges herengl e
these ridges Phiri has dug rectangular infiltrapas, 4

m long, 2 m wide and | m deep. The front end ofgite

is bevelled to avoid undermining of the banks. phe
are covered with dense, tall grass, which stalsilthe —

structure.

Three wells in the cropping area are fed by theenditat INfiltration pits dug in existing

is harvested higher up. A network of irrigation gspand contour pitches.

ditches supplies crops with extra water during dhau bits measure 4 m by 2 m, and are 1 m deep.
Some vegetable gardens and a nursery are locatsal cl
to two of the wells to take advantage of the extater.

The wetland

In the north of the farm and at the lowest pa# ratural wetland that Phiri has protected and
harnessed for crop cultivation and water storageh&t dug two ponds there. The larger is
higher up the slope and contains fish. This overdlanto the smaller pond downhill. Reeds,
sugarcane, bananas, Kikuyu and elephant grassaate densely on the banks of the ponds
to hold the soil. Phiri encourages all farmers leeta to grow reeds. They conserve the soil
and are a valuable cash crop, as they are useskebweaving. Phiri gives free banana
seedlings to the projects that he is involved with.

The main pond has a rope-and-washer pump and auynp. Water from these seasonal
ponds are used for irrigation via the ditches apés

Benefits

Phiri's farm produces a crop in dry years whemhbighbours do not get a harvest. Phiri is
able to produce something all year round: croghlérnrainy season, vegetables in the dry
season, and bananas all year. The water harvesteskrved and used has a great value for
food security and income. Nevertheless, Phiri feelsould make even more use of the water
he harvests, for example by digging more pordBor more information, contact Phiri
Maseko, Zvishavane Water Project, Zimbabwe.

Soil and water conservation by Shalawe
Mwangi, Kenya

Since 1986, the Catholic Diocese of Nakuru, Kemgajsted by Baraka Agricultural College,
has been working with a network of more than 108lkstale farmers practising sustainable
agriculture. These farmers are particularly intexeésn conserving soil and water and
improving their soil fertility. Over the past deeadhe programme has conducted a number of
workshops focusing on the concepts and practicesibfonservation, agroforestry, farm
woodlots, integrated pest management, cropping@systcomposting, and others.



Over the years, many of the practices were predeag@ "package"” of sustainable agriculture
with the idea that participating farmers would atlo@t only these practices, but that they
would also disseminate the messages through arfdosfarmer approach. However, as the
farmers tried innovations on their farms, they mea new things about how the various
sustainable agriculture technologies did—or did-#fitt their unique farm and community
situations. Therefore, the programme staff begamaik with the farmers to modify some of
the practices using the participatory technologyettgoment process (see the section on
Participatory technology developmegnt

Shalawe Mwangi was chosen by his community to dteefh-week workshop on sustainable
agriculture at Baraka Agricultural College. Aftéetcourse, he decided to conserve soil and
water on his 0.8 ha (2 acre) farm. As he said égotlogramme extension staff: "I do not have
compost and | do not intend to make it... | amintgrested in double digging either... My
problem is the lack of soil and water on my land."

Harvesting water

Shalawe had a unique problem. Excess water froischalge drain was eroding the soil on
his fields. So he wanted to be able to developyatwantercept and harvest the water and
prevent the soil from being washed away. This, he Pl mkts. 3 mioig. 1 mdesy

felt, would enable him to bring his land back into T
sustainable production. T

The law did not permit Shalawe to divert the disge =~ — — P e
drain. So he decided to harvest the water for ndes - S S g e
farm. After examining his options, he dug 10 pits i -
the bottom of the drain to collect the waRicture i~

1). Each pit was 3 m

(10 feet) long, 1 m (3 feet) wide, and 1 m (3 fekt@p. He laid the pits out in such a way that
when the first pit was full, the water would flomto the next one, continuing until all 10 were
full of water.

Shalawe discovered that usually the rains would before the tenth pit was completely full.
This meant that the water was effectively intereddor use on the farm. He was happy about
this success and proud of his ability to solveptablem. Since the programme extension
staff had trusted in his ability, he in turn
developed trust in the staff and gained
confidence. 2

Reducing soil erosion

Shalawe thought that neithimya juunor fanya T

chini terracing (see the section @onserving Q;jj-q ; .

soil and watey would control runoff and help =N
rebuild the soil on his sloping land. So he dec Qﬁ‘ﬁ = "

to use a combination of the two. He discussel

Contour trench for bananas-—_
and other fruit trees



idea with the
programme staff,
and decided to do
the work in stages.
In the first year, he

built a shallow - : I
trench along the contour, 1 m (3 feet) wide /{ﬁ\\uﬁ
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He planted banana trees in the tre(felsture & |'fi E;thi}}
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Below the trench, he dug a fanya juu terra T "'ﬁ !
catch soil that was washed downslope Rl ‘g S, R
(Picture 3). ﬁﬁ
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In the second year, he constructed a fanya Lj i

chini terrace above the line of bananas,
sandwiching the line of bananas between the famyamnd fanya chini terraces, and creating a
strip 120—-150 cm (4-5 feet) wid@Bicture 4).

On this strip he interplanted cassava, sugarcapgya treeGrevellea robustand other
crops. The strip helped build a protective embankirepeeding up the development of bench
terracegPicture 5).

Looking back

After five years of commitment, hard work, credgnand experimentation, Shalawe is proud
of where he is today. The improvements have endbtethmily to produce more food, and
they have even been able to sell some producea\Bbdilas been able to improve his house
and build a tank to collect water. He can confitlesihow visitors what he has done on his
farm. As he puts it: “Before, | was regarded asradpctive and had nothing to contribute to
the development of my family or my village... But ngau can see for yourself.” fer

more information, contact William Keyah, CatholimBPese of Kenya.

The keyline water-harvesting system

The keyline water-harvesting system spreads ragwaatd allows it to seep into the soil
through the careful design of a whole piece of lddelveloped in Australia, this system works
best where there are at least two stream linesatgneourses, though aspects of it may be
used where there is only one.

A keyline water-harvesting system carefully managater runoff. The main aim is to
capture rainfall and runoff, and allow it to simita the ground. Any runoff that does occur is
spread rather than being allowed to follow its rataourse downslope.

It is essential that the piece of land is desigaed whole at the beginning of the exercise. It
does not work to do things in an unplanned way.



Requirements

o A contour map of the area, at as large a
scale as possible. This is not essential, b
very helpful. Aerial photographs are also
very useful.

o An A-frame, spirit level or water pipes to
measure contours (see the section on
Marking contour lines

o Various earth-moving tools: wheelbarrow
shovels and pickaxes. Oxen (or a tractor)
and an earth scoop are very useful for '
building dams and roads. If you can, hire
bulldozer for major earth-moving work.

o The commitment and understanding of all
involved are essential. This can be foster
using the process described in the sectio
Integrated land-use desig@onsiderable
time and labour are usually needed to pu ] M
the keyline system into practice. N ..

Procedure

Observe the runoff

1. Follow the first two steps (observation and assent, and holistic goal formation) in the
section orintegrated land-use desigithis should lead to an intimate understandinthef
land in question by those involved.

2. Pay patrticular attention to assessing the natiutee runoff. Draw up a checklist of
guestions to help you do this, such as:

o What is the slope?



o What is the ground cover like?
o How easily will water percolate into the soil, antb the subsoil?
o How much runoff in a heavy rainstorm is there §k&d be from different parts?

There are many more questions. Drawing up thiofisfuestions is a useful exercise in itself.

3. Part of the observation should include markiogtour lines using an A-frame or line-
level, at regular intervals down the slope. Whiténg this, try to identify possible dam-sites.
It may be necessary to call in an expert for this.

Design the water-harvesting system

4. With a thorough understanding of the piece nélland a common vision of what the
various people working on it would like, the degdilsiting can begin. In doing this, think
"water flow" all the time. If there are enough pkEghave them work on ideas in separate
groups. This will lead to many options being depeld. It is at this stage that creativity is
most called for. Consider the following in partiaul

o Runoff sources.How can roads and paths be designed to carryfrimoof above
them (and off the road or path itself) to a dammdor field? Roads are a common
cause of erosion if the runoff from them is notefally controlled. But if they are well
designed, they are a good potential source of w&mmsider also roofs, sports fields,
land higher up in the catchment, rocks, and lartti poor ground cover. Where do
water-harvesting ditches need to be sited to cbtiteorunoff they will produce?

o Dams and pondsWhere will they get their water from? How can thepillways be
designed to spread water rather than just rurck b#o the same water course? Can
spillways be designed to take water along the agrttmthe next water course?

5. When a lot of ideas have been generated, yadi toestart linking them together. The
keyline system is a total water management plam@ foece of land. All aspects are
interconnected to keep catching, spreading, sin&imystoring water. The aim is to prevent
the water from rushing downslope.

Principles of water harvesting

Top down. Start work at the highest point of the piece ofila@iontrol water there first, and then work yourywa
down the slope, putting your design into effect.

Spread and sink Unless you are specifically carrying water taaangdpond or tank, sinking water (allowing it
to seep into the soil) is the aim of all water ngeraent. Remember that in the long term it will hechbetter i
the dams are filled from underground water moviogmslope, rather than from surface runoff.

Spillways. Pay special attention to all spillways. These heavteak links in any water-harvesting earthwork.
You must design them to stand up to the worst stdhis includes spillways from a dam or pond, frditches,
or from a small pit catching water off a roof. Uke principle above on the spillways: spread ankl. si

Ground cover. Always aim for maximum ground cover. In the endyugrd cover is the best water-harvester of
all. You can design sports fields so that they Hzarks all round to catch the water; but ensurethist the

fields are as well covered by grass. In the longt¢he grass will mean much more than the bankerins of
sinking water.



Implementation

6. Once everyone agrees to the design for the whete of land, you are ready to
implement. The plan is the guide. It can, of coubseadapted as you go along. Many people
forget this!

7. Follow the four principles of water harvestisgé¢ the box above).

8. Learn and understand as many of the technigquesdter harvesting as you can. There are
many of them: pits, swales fanya chinj contour ditches, bundgnya juus infiltration pits,

net and pan, tied ridges, stone contour barrieesyhf these are described in the section on
Conserving soil and water

NULC's keyline system

The Nyahode Union Learning Centre (NULC) in theteashighlands of Zimbabwe has used
the keyline system on its 42-ha piece of land. Thatre has a secondary school and technical
college; most of the work has been done by tearsse@indary students, who have worked
during the school holidays. Many have paid theinavay through school in this way.

Not only have the students put in hard work; theyehalso learned about dam-building and
the keyline system. An important principle of thegramme has been to develop a culture of
discussion. Through discussion, the work teams héwvays knowrnwhythey are doing what
they are doing. They have contributed to decisibasge elected their own team leaders and
have controlled their own work rate.

In the process of implementation, NULC has recaogphithat plans, no matter how good, are
fallible. Reality always throws up surprises, plaas be mistaken, budgets may be out, and
unexpected expenditure may raise its unwelcome. MiddC has learned, above all, the
need for flexibility in implementation.
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The design that NULC developed in 1990. All thandscated has been implemented. Note the relatipssbetween the roads and the water-
harvesting structures, and the interconnectionsvbet the dams.
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A football field, levelled and with banks all araracts as a giant water harvester. If there isesscwater in a heavy storm, the carefully placed an
reinforced spillway carries it to the next leveltbé water-harvesting system.



A close-up of the plan around one of the dams.dddltie road, which is designed also to harvest mfatethe dam. The spillway carries water away
on the contour around the ridge to the next watarrse. (The dotted lines indicate contours)

Technical features of the NULC system

o The sports fields (football/athletics and netballleyball) are sited at the top of
NULC'’s land. They are themselves giant water-haerssencircled by large banks.
Some of these banks are terraced as seating folagpes. NULC has made great
efforts to ensure good ground cover using Kikuyasgr Spillways have been carefully
sited and constructed, as even with the good g@ss, the fields are unable to
absorb all the water from a heavy downpour.

o Roof water from classrooms is harvested into 1ficutar pits.

o The spillway from the top dam snakes around albegcontour to the neighbouring
water course, carrying surplus water into the haghest dam. The spillway from this
second dam in turn snakes back around the same dgying surplus water back to
the first water course. The same happens withhihe dam.

o The wetland below the second dam is constantlyvigdwater, ensuring a year-round
supply of clear drinking water from the well neatit. There is water behind the dams
all year round. This helps run extensive nurseam@sgardens.

While this water-harvesting system needs a lot@hitboring and maintenance, it supplies a
training and education institution with a populatof 600 at any given time. This would not
have been possible without this system. Furtherppeeple in the community in the valley
below talk of springs which were dry for many yeaosv running again all year. —For more
information, contact the Director, NULC, Zimbabwe.

Smallholder drip irrigation

Crop failure from poor rains is widespread andlmincrease in the East African drylands,
leading to increased food insecurity. In the and aemi-arid areas of Kenya, some form of
irrigation is necessary to meet water needs ofdwdttiral crops. Large, capital-intensive
irrigation projects tend to perform poorly compatedmallholder-irrigation schemes. Poor
management results in the unfair distribution ofexaand in soils becoming waterlogged and
saline, leading to some schemes being abandoned.



Three types of irrigation systems are commonly usedace, sprinkler and drip irrigation.
Drip irrigation is the most efficient in terms obver use. It provides good water control by
delivering water near the plant, enabling the fartaegrow crops with much less water than
with other methods. In drip irrigation, water flotZvsough a filter into special drip pipes, with
emitters located at different spacings. Waterssliarged through the emitters directly into
the soil near the plants through a special slowasd technology.

Location

Drip irrigation is especially useful where rainfallunreliable or water supplies are present
but limited.

Advantages

o For arelatively low initial investment (US $15%85) a small-scale farmer can buy
and set up a drip-irrigation system. If used tongowops for market, this investment
will pay itself within the first season and leaditoreased household food production,
especially during extended dry periods.

o Drip irrigation requires little water compared tther irrigation methods. About 40-80
litres per day are needed per 100-200 plants.

o The small amount of water reduces weed growth iamitsIthe leaching of plant
nutrients down in the soil.

o Inorganic fertilizer or manure tea can be applifigiently to the plants through the
drip system.

Disadvantages

o Most drip-irrigation equipment must be importedjsoot widely available.

o Most experience in using drip irrigation is confint® commercial farmers and
research stations.

o Drip-irrigation systems are subject to cloggingexsally if poor-quality water is
used.

o Farmers require training to manage drip irrigasancessfully.

Requirements

o Filter, drip tape or polyethylene pipe and drip temns, connectors.

o Water source (for direct-connected systems) orvegesuch as 20-litre bucket or
100-200-litre drum.

o Material for constructing bucket-stand or platfoiondrum or water tank.

Bucket system

The bucket systegonsists of two drip lines, each 15-30 m long, ara&d-litre bucket for
holding water. Each of the drip lines is connedted filter to remove any particles that may
clog the drip nozzles. The bucket is supported bucket stand, with the bottom of the
bucket at least 1 m above the planting surface. liicket system requires 2-4 buckets of
water per day and can irrigate 100-200 plants wispacing of 30 cm between the rows. For



crops such as onions or carrots, the number ofgtzan be as many as the bed can
accommodate. A bucket system currently costs akSht900 (US$ 15). A farmer growing
for the market can usually recover this investnettiin the first crop season.
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Bucket drip-irrigation system

Drum system

The drum systens a combination of several bucket systems but fisatio use a water
supply from a 100-200-litre drum instead of a 2€elbucket. It consists of drip lines
measuring 15-30 m long, a lateral line to whichdhiplines are connected (including a gate
valve) and a drum or a small tank as the watervegeraised 1 m above the soil. The
equivalent of five to ten bucket kits can be comedan this system. The lateral line is made
of 2.5 cm (1-inch) diameter PVC, steel or polyetimd pipes. Connecting tees are used for
each pair of drip lines.

A drum system equivalent to five bucket systemsigagate 500-1000 plants planted with 30
cm between the rows. Such a system requires alB@u2QO litres of water a day, depending
on the environment and crop. It costs a total ofi B®00 (US$ 85). For comparison, a crop
of cabbage yields a gross return of KSh 15,000 (RES.

Bucket systems are produced by Chapin Watermatas/40 Water St, Watertown, NY
13601, USA, and are distributed at low cost. Buattetm, one-eighth-acre garden, and
orchard kits are currently being promoted by theny@ Agricultural Research Institute
(KARI). For more information, contact Isaya Sija{iARI.



Drum drip-irrigation system

Gender and development

Rural livelihoods in Africa depend heavily on naturesources. How well these natural
resources are managed determines both the quility of the people and the sustainability
of the production system.

In most countries in sub-Saharan Africa, agricdtisrthe lifeline of the economy. Women

are key farmers, food producers and natural-regsomanagers. In the region, women produce
60-80% of domestically produced food, provide nehdlf the farm labour, and shoulder

over 90% of the domestic responsibilities. Womemknadmost twice as many hours as men.
In Kenya, women form the core of the smallholdemféabour force. Nearly all rural women
(96%) work on family farms, providing 75% of therfalabour and 60% of farm-derived
income.

Despite these contributions, women face major caimgs in terms of time, access to and
control over resources, and the benefits they vec&/omen typically have much less contact
with extension agents, control very few agricultueghnologies and farm inputs, and rarely
take part in making decisions within the houselwldh institutions. Without this kind of
support, their productivity and enthusiasm canéwerely eroded.

Implications for sustainable development

Ignoring gender needs and interests reduces teédéyparticipation of all segments of the
community, thus jeorpadizing any development esidBome of the implications of this for
development efforts are listed below.

Heavy workload for women

Time is a critical input in development work. Mamlavomen tend to take on different tasks
in the family and society. Because women spendatiger part of their day on "reproductive”
work (see below for a definition of this), they dess able to take on the "productive” work
tasks needed for development activities. Theres@veral ways to address this division of
labour. These include:
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o Negotiating to ensure a better distribution of wankong family members (for
example to persuade men to take on some of thele@arkormally done by women).

o Providing basic services (such as a water supplg@duce the amount of time needed
for such tasks as fetching water.

o Introducing appropriate technologies (such as tfwwlsveeding) to improve the
efficiency of production.

Lack of necessary inputs and tools

The lack of necessary inputs (eg, improved seedljZers) and farm tools and implements
(eg, weeders, seeders) can slow down farm opesafidns can be attributed to poverty, but

is also a result of lack of control over benefitsnfi the farm. Because they are have different
responsibilities, men and women might well decmevest in different things: the man in
fertilizer for "his" maize, for example; the womamnseeds for "her" plot of beans. But
because the men make most of the investment desjdite women's preferences may not get
put into effect.

Extension services

Agricultural extension services are often diredtedhen, because it is men who are normally
deemed to be the heads of households. The assungptitat once the information reaches
the head of the household, it will automaticallysbared with the rest of the household.
However, this is not always true, and often womavehlittle technical information necessary
to improve their farm. For activities in which womare the key actors, information is a must
if they are to participate.

Key ideas in gender analysis
The tools of gender analysis focus on:

o The division of labour. Who does what type
of work? Work is divided into three broad
types: reproductive, productive and commu
(described below).

o Access to and control over resource$Vho e
can use the resources such as land, trees aﬂw f
water? Who controls what happens to therq?q

¥




o Benefits from the work done.Who gets the income (in whatever form) from the
resources and the work?

o Constraints and opportunities. How might appropriate interventions be targeted to
overcome problems identified?

Gender

"Sex" refers to the biological differences betwesn and women. The word "gender" refers
to their social and economic differences. This texrmmsed to analyse the roles,
responsibilities, constraints and opportunitiesneh and women in development. What men
and women do in the family and society dependsoaies/'s expectations rather than on the
biological differences between males and femalasesé& expectations differ from place to
place, and can change over time. For example, myroammunities herding is the work of
boys and men. But this has changed with the inttolu of dairying and zero-grazing, where
women play a key role. Because gender is speoifecdiven culture and time, gender
analysis is necessary for every community and ptoje

Productive work

This is work which has monetat
value. It covers a wide range of
activities including farming and
business enterpriséBicture 1).

Reproductive work

This is work that supports the
welfare and maintenance of the
family. It includes child care,
fetching water and fuelwood,
cooking, washing, nursing, and
other household tasks.
Reproductive work has no i U ,
monetary value and is difficult t ¢ =
measure. It is often not _ \)[ O et
considered to be "work", yet it g e
takes women many hours each

day to do(Picture 2).



Community work

This is work that goes towards
the provision of community
services and the maintenance ¢
the social system. Activities g
under this category include rd

/i & .5-_‘
building schools, maintaining ¢ { |
roads, building soil-conservatio(?’\_ ) £
structures, attending committee
meetings, and providing support

during bereavemerfPicture 3).

72 Back

— _/"'

Sustainable Agriculture Extension Manual

Access .
Z N/ ?‘\.\i‘\ X
"Access" means the ability of an individualto g~ __ | . A

to and use a particular resource. For example, / &/ [\, W\ 4"{
women may have access to a forest (they can e { Sl
collect fuelwood there) even though they do nc /M=
own it. The rights of the user are few, and are

often limited Only to imprOVing the resource. If women may have access to some land on
the user has only access to the resource but n@vhich they can grow crops, but it may be
control over it, he or she owned and controlled by their husbands.

has little security, as the person controlling riggource may take it away at any time. The
user therefore has no incentive to make long-terrestments in it, like planting trees or
growing cash crops such as coffee and tea. Acoagsources without control over them can
be a barrier to development.

A

Control

"Control" over resources means power that goesrigegonply use. It means power in both
management and decision-making. Someone who csmnoikece of land can rent it out to
someone else, cut down the trees and plant cropsamreven sell it. Control gives security
to the user, so promotes long-term investment.

Integrating gender into development

Ignoring gender issues often leads to unwantedecprences (usually for women) and failed
development efforts. Gender should therefore beidered in all aspects of development
activities. By asking some simple but appropriategtions, it is possible to understand
gender issues from the start.

Needs assessment (community diagnosis)



Identify community activities and determine who sldleem: men, women, boys, girls
(and older men and women). This helps to assegsosble participation of
everyone.

Establish the resources available within the comtywamd who has access and
control over them: men, women, boys, girls.

Find out how decisions are made in the communityiarhouseholds, and the roles of
men, women, boys and girls in each.

Articulate the development needs, constraints gubdunities for men, women and
children.

Assess the possible impact of the project on memewn and children.

Planning

(o]

(o]

Ensure that the concerns and constraints recogdizeadg the needs assessment are
addressed, using stated criteria and procedure®ldpestrategies that are responsive
to the needs of both men and women.

Develop projects that respond to the needs of memen, boys and girls.

Implementation

(o]

Ensure the participation of those with differemeg of workloads. Conduct a time-
use analysis exercise to find out the best timesdays for women, for instance, to
participate in project activities such as trainargl meetings.

Ensure the meaningful representation of both melnnamen in making decisions.

Monitoring and evaluation

(o]

Develop indicators of the project performance f@nmwomen, boys and girls. Adjust
the project activities if necessary to ensure ti@intended beneficiaries are reached,
and to avoid unwanted effects on particular groups.

Involve all stakeholders in monitoring the projpetformace, through record-keeping,
review meetings, etc.

Gender and development in Kenya

This case study highlights the role of women inedepment and the gender-based barriers
that frustrate sustainable development efforts.



Katheka is a semi-arid area about 85 km from Naiaold 15 km from the market town of
Tala. It has thin, sandy, fragile soils on stegsilg eroded slopes. The natural vegetatlon IS
scrub, with acacia and coarse grass. The areavesc

about 600-800 mm of rain per year. Drought is

common, and the community sees water shortage il
its number-one problem. Access to water is a genc 3
issue because women alone are responsible for L2z, %
fetching water. During the dry season, it takes @or — ~%
no less than 5 hours to bring water home. A closer
source of water would free up a lot of their tie f
other work.

The main crops are pigeonpeas, maize and beans S T 2 ;
Coffee, the only cash crop, has not done well. Rldy;eattempts have been made to grow
fruit for commercial purposes.

Despite great efforts to conserve natural resoutiéess precarious, and Katheka's 2,800
people (1989 census) work hard to survive. Many spand up to 7 months working away
from home to earn money. Therefore, it is mainy women who face the daily challenges of
village life.

Gender study approach

Although poverty, poor infrastructure and low fapneductivity had previously been

identified as development challenges in Kathekadgeissues had not been studied in detail.
A study was therefore undertaken in 1993 by a t@amhad previously worked in the area,
So the area was not new to them. After the locifsthad granted permission for the study,
the team met with the villagers to explain the wprécess. They conducted a comprehensive
needs assessment using participatory rural appraethods to highlight the gender aspects
of the situation. The results of the analysis weesented to the community for discussion
and endorsement. The final stage was to develapmeendations for action.
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Study results

Similar to findings in Ghana, Tanzania and othetaf Africa, the study revealed that
women are almost wholly responsible for "reprodigtiwork, are substantially involved in
"productive” and "community" work, but have litdentrol over the necessary resources (see
the section oiender and developmefatr definitions of these terms). Similarly, womalso
have limited control over the benefits of their wofhe disparity between their
responsibilities and control frustrates individuatgl slows down development efforts.



Although the study did not benefit the communidg@egctly, it made them aware of the
inequitable distribution of work and resources, #r@impact this has on development.
During the field work, it became clear that meneveot consciously aware of women's heavy
workload. Their realizing this was a first step &oa bringing about social change.

Division of labour

Generally, women worked 13-16 hours a day, comparedhout 6 hours for the men.

Reproductive work

Women are overwhelmingly responsible for this wgdooking, fetching water, etc.). Boys
between 5 and 17 years also contribute, as do raenviealthier households.

Productive work

Both men and women are heavily involved in
productive work. Women undertake all agricultural
tasks except spraying.

Community work

The Katheka community has a long history of
community work, possibly because of the fragile -
environment and the high levels of poverty—botlvbfch demand a supportive community.
Both men and women are involved in community wélk, women appear to be more
committed and consistent than men.
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Access and control

Both men and women have access to most of thene=oin Katheka. Both have user rights,
although the women's user rights are determineadday. Unlike the case with access, women
have limited control over resources such as traesgy, skills and tools. They also have little
control over benefits, as such decisions are madely by men. Men control the sale and
purchase of livestock and land, as well as decidihgt to do with the proceeds from selling
cash crops. They essentially control the equipraadtfarm implements.

Summary

The gender relations in Katheka are similar to¢hasmany other villages. The women are
overwhelmed with work, both productive and reprdohes but have little control over the
resources to do the work, or the benefits of teHarts. In Katheka, as elsewhere, this



remains a development challenge. Lack of necesspuys and tools leads to low
productivity. Katheka's high levels of poverty— digs their hard work—may in part reflect
this inequality.

The women's heavy workload and their limited colmtr@r productive resources and benefits
limit their ability and interest in sustainable é&pment. They spend a lot of time on
reproductive activities such as fetching watervioed, and health care. They could use this
time more productively if these basic resourcesweadily available.

The gender study culminated in a set of recomméntaand a loose community plan. The
team used these recommendations to develop fusthggiroposals on behalf of the
community. Unfortunately, none of these was sudakdsevertheless, the community has
continued to mobilize local resources and is waykirith church organizations to build water
systems to address their number one problem: watEor more information, contact Charity
Kabutha, Winrock International, Kenya.

Access to and control over resources and
benefits in Zambia

CARE-Zambia is working with 10,000 farmers
the drought-prone areas of Livingstone and
Kalomo districts in southern Zambia. In 1994, t
Livingstone Food Security Project was started &5 -
a goal to reduce household vulnerability to
drought. The project aims to achieve househol 1, ::-
food security, establish responsive sustainable i@
farming and water-use systems, and promote f“f. xjn,
income generating activities—all reinforced by '~
strong community-based institutions.

Gender analysis study

Realizing the importance of gender issues withingfoject areas, the staff conducted an
assessment study in 1997 to discover the gendss ashong the project communities and
households. This revealed two major gender-reled@dtraints to improving households'
farm production:

o Access to and control of productive resources (ssctertile land, cattle or oxen,
ploughs and seeds for cash crops) used in farming.
o The use of income from selling produce surpluses.

The gender analysis also revealed that men and weneder to plant different crops (see the
table below). Married women said they had inadegjaatess to or control over productive
resources such as land, cattle and ploughs. Theysald they received few of the benefits:
their husbands did not share the household's incantethey could not get seeds of cash
crops from the project.



Number of farmers growing specific crops, 1995/97 season

Maize Sarghum Cowpeas Gratndnins

Men 2810 465 208 218

Warmen and 248 JET 38T

Access to and control over resources

Most of the project participants belong to a groajled the Tonga, after the language they
speak. Traditionally, when a Tonga woman marribs,goes to live in her husband's village.
She is regarded as a temporary resident in botpdrents' and her husband's village,
meaning she has less access to productive resouheasr traditional law, the village
headman cannot allocate land to a married womdémemat must be allocated by the
husband. Women cannot own oxen or land becauseatbdyelieved to be too weak to do so.
Men pay a large dowry when they get married, soynpeople see a wife as her husband's
property, or as his labourer who will help him geh.

Land ownership and use

Tonga households traditionally grow crops in twpasate sets of fields—those managed by
the husband, and those managed by the wife. Beth&s$risband owns the land, he decides
what to plant, how much to plant, where to planEdch year, he will also allocate fields to

his wife, based on the performance of the previaas's crop. Usually, he reserves the more
fertile and productive fields for himself so he capw maize and cash crops. His fields are
also known as the "family fields", since this isex maize (the main staple) is produced. The
crop is stored for use by the family, but any suspgdan be sold by the husband.

The husband allocates his wife the rest of thesielmostly infertile land. She has no choice
but to accept the land she is given. She usuadlg o grow groundnuts, but sometimes she
plants cowpeas or other crops. The area of grouadsilimited, the average being about 0.4
ha. Groundnuts are grown for food, but she caressilsurplus to buy items for the
household or herself. The husband has no contssltbvs income, except by controlling the
area under cultivation and the timing of planting.

Control and ownership of other productive assets

Cattle are important among the Tonga, who see #gasource of wealth and as a form of
savings and security. However, the only persoménhousehold who can own cattle

is the husband. This includes any cattle purchased) family earnings. The use and



control of the cattle (and the plough) by the husbean be seen clearly during land
preparation and planting. Men do the ploughing, \waden do the planting (this is true for
both maize and groundnuts). Work starts in the &ndis fields and then moves to the wife’s
fields. The wife’s crops often end up being plarntdd, sometimes resulting in poor yields.

The table below shows that female-headed househdddsarticularly affected. The woman
in such a household may own land and usually gtmts maize and groundnuts, but has to
rely on family labour.

Access to seeds of cash-crops

Due to a series of droughts (1991-92, and 1994#8&),ivingstone Food Security Project
identified the need for a source of quality sedasugh a participatory appraisal. In response,
the project began a seed multiplication and distidim programme. Since the 1994/95 season,
it has distributed seeds of drought-tolerant veagetf the most important crops in the area:
maize, cowpeas, sorghum, millet, groundnuts andrggeam. These varieties require few
external inputs, thus helping to ensure that ath&s can benefit.



Yield of maize and groundnuts
(average over two seasons: 1995/96 and 1996/97)

Maize {kg'ha) Grourdnuts (kgha)
Haousaholds with bath
husband and wite
(husband) 1058 129
{wife) - 408
Female-haadexd
houssholds 529 104

Note: Yields may vary considerably from year fo year,

Although the seed is available to both men and woarean equal basis, women tend to want
groundnuts, while men choose maize. Relatively@men have access to maize seed, the
main crop for both food and cash. Husbands doiketlheir wives to grow maize in the

wife’s fields because they fear she might negleetfamily fields.

Household income

The household earns most of its money by sellimglgs maize and other cash crops. This
money is controlled by the husband, while the wormmtrol any income from selling
groundnuts. The husband buys productive assetsasuploughs and oxen, while the wife
buys non-productive assets, such as poultry aetiesit utensils.

Consequences

There are various consequences of the inequitabksa and control between men and
women.

o Women are generally not involved in making decisiabhout money from the surplus
maize produced from the family fields (those manbiggthe husband). The husband
usually spends this money without it sharing widhwife (or wives). This is
particularly a problem if the man has more thanwiie; he may prefer to spend the
money himself rather than sharing it among manyewivt is also a problem in areas
with higher production, and when farmers are paid lump sum.

o Men may control the productive resources of theskbald as a way to keep
production of groundnuts down, so reducing his \&iébility to earn money that she
will control herself.

o Households headed by women get poor yields bechageare forced by lack of
labour to plough and plant late, and because treglcated infertile land.

o During the 1996/97 season, 126 men grew seedsiagfphe project’s on-farm seed-
growing scheme, but only 16 women did so. Because¢eds are supposed to be sold
(or exchanged) within the community, a husband argye with his wife over the
money if she grows and sells seeds.

o Wives work less on the maize in the family fieldscbncentrate on their own
groundnuts; this may lower yields of the family’simfood crop.

o Women “steal’” maize from their husbands’ fields dese they know they will not
benefit from the income generated. This may atfeethousehold’s food security.



Project interventions

To address these problems, the Livingstone prajedtiocal communities planned and
embarked on the following activities.

o Distribution of seed loans to individuals (both nam women), as opposed to
households. This has given women more access dasegow their own crops for
food and income. Some have brewed sorghum andseldto earn money.

o Broadening the range of seeds distributed to ireckrdps that women want.

o Through a savings and credit scheme, some womesuarently saving part of their
income to buy productive assets of their own. Thi®llowed with counselling on
joint decision-making between husbands and wives the use of family income.

o Gender-awareness training has been conducted fiamaaity leaders (mostly men),
who go on to train others. The trained leaders ayged negotiate with other men on
increasing the participation of women in all
development issues.

o Women have conducted experiments on ways to
improve soll fertility using green manure cropses$é
methods are being tested with a view to improving t
productivity of the women’s fields.

o The project has stimulated representative communit
based organizations to embrace the concerns eggre |
by both men and women. These organizations are 3>
known as “village management committees” (coveri
one village) and “area management committees”
(covering two or more villages). These committees a
responsible for initiating, planning and maintagimeir own development activities.
The project trains their leaders in group managéngamder and development, land
husbandry, and marketing. The organizations didieilseeds loaned to farmers,
collect the loan payments, administer a rotatingnggs scheme, and provide
agricultural extension services to other farmers.

For more information, contact Emma Sitambuli, CAR&mbia.
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Using organic matter

Maintaining soil fertility is one of the most imgant things farmers can do. Here are some
guestions about the soil and the types of orgaamidizer they use. The answers will help
determine how best they can maintain and incrdassdil fertility.

What do you know about the soil?

You should know the characteristics of your sod &g problems. Is it short of nitrogen? Is it
low in phosphorus? Does it have enough organic nade

If possible, get a soil test done by a laboratargxdension agent. The test will tell you if the
soil is lacking essential nutrients and what yow da about it.

You can also use the following simple rules of thum

o Ifthe crops have yellow leaves, the soil may bartsbf nitrogen. You may need to
add nitrogen in the form of organic material orfatal fertilizer.

o Ifthe crop leaves are purple, the soil may be ilmwhosphorus. You should add
phosphorus-rich organic material (such as tithteaaes and stems), and preferably
artificial fertilizer that contains phosphorus (sws di-ammonium phosphate, DAP).

Note that the crop leaves may become yellow orlplpcause of waterlogging, competition
with weeds, diseases, or other reasons. So thieseafithumb are not a certain guide. If in
doubt, check with an extension agent.



Types of organic material

Type of omganic material

Constraints o using this material

Crop resdues

Recyeles nulrients, but does nel add exta
nutrients o e soll

Fool resdues, eg crop stubbls

Hard to manage

‘Weed residuss

Danger of the weeds growing and competing
with crops

Tree pruning a

Trees take lard that could be used forcmps

Green MAanUre, COvVer orops &g sunn

hemp Take land thalcould be used for food crops

Farmyard manure Livestock and oddar may be unavaiable

K tchen wasts —

Urban or industrnal waste, eg shedge

o BT brew g May be confaminaled with heavy matals

Furzhased organic hpuls &) manurs Cos

baught fram other farmers

What types of organic material do you have?

Farmers have many different sources of organic maatbey can use to keep their soil fertile.
Some comes from the crops they grow. Some comiée iform of animal manure. And some
is in full view in hedges, roadsides and field esilgeeeds and wild plants that farmers often
do not recognize as a valuable source of organtenmé

Look at the types of organic materials you usesoald use. The table on the previous page
shows the types of organic material that may bdabia, as well as some of the constraints
or problems you may face when using them.

Plants

How best to use plant organic material dejseon
the types of substances it contains. Plants contain
three main substances that may make them good
organic fertilizer—or not-so-good. These
substances are nitrogen, lignin and phenols.

Nitrogen. All plants need nitrogen to grow. They ! fﬁ\
get it from the solil, and they store it in their ﬁ/_’/ x \
leaves, stems and roots. Some types of plants ‘;J// ' . \
good at getting nitrogen either from the soil or .
from the air, and others are not so good. Tithonigy_ = cen Leaves Yellowish
for example, is very good at taking up nitrogen T leaves
v \2
High in .
nitrogen Low In

nitrogen



\’ \’

Good Poor
organic organic
ferilizer fertilizer

from the soil, while maize is less good.

: _ 2 / A ik
Some plants, called legumes, even fix their owr / }fz"’f pr o S

nitrogen from the air. Legumes (beans, chickpe L -
sesbania, leucaena and many others) are very | I R
valuable organic material or intercrops as they | | F—'—.- B i, Vo
actually increase the amount of nitrogen insbé f Pt N
as well as storing it in their stems and leaves (s ,-‘“’J 4 ol
. . . y | T 'r‘|| &
the sections osreen manuringindinoculating ; i
legume seells x= “‘(:(

In general, you can tell if a plant contains adbt

nitrogen from the colour of its leaves. If it has //
dark green leaves, it probably contains a lot of
nitrogen (so makes good organic fertilizer). If the
leaves are yellowish, it contains little nitrogeo (

is less usefulfPicture 1). \I/

Can tear leaves easily

Low in lignin

\’

Good organic fertlizer

Lignin. When they die, some plants rot quickly and releéhsenutrients they contain into the
soil within only a few days. Other plants decompogge slowly, so their nutrients are
released only gradually. In general, plants thatjuickly make better organic fertilizer, as the
crop can use their nutrients sooner.

Plants that are woody contain a substance cati@thli In fact, all plants contain lignin, but in
different amounts. Plants that contain a lot afiligrot more
slowly, so do not make very good organic fertiliz8tder plants
tend to contain more lignin than younger ones.

You can tell if a leaf contains a lot of lignin bgaring it with you
fingers. If it tears easily, it does not have venych lignin 5
(making it good for use as fertilizer). If it isrdato tear, it hasa -~ *
lot of lignin and will not make good fertiliz€Picture 2).

: —\
Astringent taste

2

High in phencls

\’

Poor crganic fertilizer



Phenols.Phenols are substances in the plant that also mede
slowly. A plant with a lot of phenols will make leguality organic
fertilizer. You can tell if a plant has a lot ofgtols by tasting it: if
it is astringent (it makes your tongue curl uppribbably has a lot
of phenols and will make poor organic fertiliZ&icture 3).

Different parts of plants may contain different amts of these

Manure kept covered

: substances. For example, the B,
and out of the rain stems may contain a lot of N
Jr lignin, but the leaves may haw 13 ,-'.;r:.’
Good organic fertilizer very little (so it may be bestt0 = |0 70
use only the leaves as fertilize RN e
g
The amount of these substances also depends oe tile £ /;‘“} L™
plants grow. A plant growing in a warm, rainy plame j,ﬁ ;,T L=
good soils may contain different amounts of the /-
substances from the same type of plant growingdrya Wawy leaves
poor soil. J
Decompose slowly

Other things can also influence whether the platt w

make good organic fertilizer. For example, if thaves J
are waxy, t_hey will decompose slowly, so make poor Poor organic fertilizer
fertilizer (Picture 4).

All this makes it difficult to say for certain whtte best way to use a particular type of

organic material will be. It is best to try out iars things t
find the one that best suits your farm.

Animal manure oy

The quality of manure depends on what the aninele h Y .
Manure from animals fecl

eaten. If they have been fed with poor-quality gerar

grazed on pgor soils, their manurs will ge of pqoality. If with good fodder
they have been fed good-quality feed, the manulieowi “I’ -
rich in nutrientgPicture 5). (o0 ogpuic ferimer

Manure needs to mature for several weeks or mdi@fwse it can be used as fertilizer. But
the amount of nitrogen it contains falls over tirnecause nitrogen escapes into the air or is
washed away by rainwater. To prevent this, ke@patcovered pit or drum before spreading
it on the field(Picture 6).

Manure with urine (for instance, if it is collecteda lined slurry-pit) contains more nitrogen
than manure without urine. But the nitrogen in aris lost easily. Cover the slurry-pit to
prevent this gee the sections on Zero-grazing and Urine—maniureysas fertilizey).

Even if manure is of poor quality, it still makesedul fertilizer, so you should use it anyway
on your soil.

The type of manure also influences its quality,duse different species of animals eat
different things. In general, manure from pigs @odiltry is of better quality than manure



from goats and cattle. You can enrich cattle mabyrmixing it with manure from other
types of animals.

How good is animal manure as organic fertilizer?

It... 1= prebably...

The manure came fram animals 1hat have been fed with -+ Low o nifregen
poor<uality grasses oren naturalrange bnd

The mandre haa been allowed o stard for mere than 6 = Low b nitrogen
manthsand has been exposed 1 the sun and main,..

The animals have bean fed with high-guality fead, such as = High in nilrogan
legumas, concentratas and improved pastura...

How should you use organic material?

Many farmers do not use the organic resourcestibeg available wisely. Up to 40% of the
nitrogen in manure is washed away by rain or disappinto the air before the manure is
used as fertilizer. In western Kenya, only 10-20%aaomers use plants from hedges to help
improve their soil. Farmers face many choices itidleg how to use organic material. They
can:

Choose among different plant types (trees, covagus;rcrop residues, etc).

Select organic material from different places (amf or off-farm).

Pre-treat the material in different ways (applglirectly, make compost, etc).

Mix different types of organic material, or usecmbination of organic and artificial
fertilizer.

Spread it on the surface as mulch, or work it thesoil.

Apply the organic material before ploughing or adtards.

o Use the organic material to fertilize high-values such as vegetables, or on staple
crops such as maize.

O O O O

o O

Once you have found out the quality of the orgamaterial you want to use, you must decide
how best to use it. Depending on the type of phaaiterial or manure, it may be best to
incorporate it into the soil, use it as composteare it on the field as mulch.

It is best to use high-quality organic materiaédtty as fertilizer on the soil. For other types
of organic material, such as maize stalks, it @bpbly better to compost them first
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How to use different types of organic matter

Types of organic Gualty  What it contains How to use it
material [examples)

Tithania High High in nitragen Ineorporate dirsctly into the
Glirigidia Lowr in lighin asoil o fertilize annual erops
Leucasna Low i phenols
Highqualty animal
manure
Callianda Fairly High in nitrogen Wi with fartilizer, or with
high High in lignin or high-guality ergan e material
phancls (such aztithenia) befora
ireorporating in tha soil
Maize saks Medium  Low i nirogen M i with tertilizer or acd to
Loverqquality 2 nimal Levar i lignin compost
marnure
Twigs Lovar Low i nitrogen Leave onthe field o help
High in lignin contrel arsion and to retain
water

(see the section ddompostiny or mix them with inorganic fertilizer before mgorating

them into the soil. Some types of organic matesiath as stems and twigs do not make good
compost because they contain too much woody lighmay be best to leave these on the soil
to control erosion and help retain moisture. Thdetabove has guidelines on how to use
different types of organic matter.



If you have both high- and low-quality organic m&tks, mix them together before applying
them on the field. Mix together plant and animaktea to enrich poor-quality manures.

In general, it is better to use a mixture of orgamd artificial fertilizers than either organic or
artificial fertilizers by themselves. If you usayhiquality organic material, you probably have
enough nitrogen but not enough phosphorus—soiens that contain phosphorus should be
your priority, especially if you know your soil isw in phosphorus. Choose an atrtificial
fertilizer that contains both nitrogen and phosplaather than one that has nitrogen only
(see the table below).

Artificial fertilizers that contain nitrogen and phosphorus

Mitroggen Nitrogan and phosphorus  Phosphorus

Urea Ci-ammonium phosphate  Triple superphosphate
Caleium ammonium nitiaie  (LAP) Rock phesphate
[CeAM]

Arnmon ium nitrate

Tithonia

Tithonia, or false sunflower, is a plant commorm&ugerows
throughout Kenya and other countries in easternsanthern

Africa. It has yellow flowers that look like a dgid=armers are very
r_.. familiar with it, but many do not realize that iakes a very good

" organic fertilizer.

Although it is not a legume, tithonia accumulagegé amounts of
nitrogen and phosphorus from the soil. When iuisand
incorporated into the soil, it rots quickly, releagnearly all its
nitrogen into the soil within just 2 weeks. Thisans that the
nitrogen is available very quickly for the growiagp to take up.
By comparison, leaves of Senna (Cassia), a legumitree species commonly used as
organic fertilizer, take 4—8 weeks to releaselalirtnitrogen.

Tithonia also acts as a natural pesticide: itfisative against nematodes and may be effective
in controlling striga.

See the section on Manure tea for information om ttomake a manure tea from tithonia.

For more information on the approaches to usingamig matter described in this section,
contact Michael Swift, Tropical Soil Biology andriigy Programme (TSBF), Kenya. Please
also send comments on these approaches to Dr Swift.

Minimum tillage

Minimum tillage is a tillage method that does notitthe soil over. There are various kinds of
minimum tillage. The one described here uses tvemakawn pieces of equipment: a
subsoiler and a ripper.



On many soils, conventional ploughing compresdagex of soil at a depth of about 15 cm

(6 inches). Over several seasons of ploughingctinispressed layer can form a hardpan. This
prevents water from percolating down, decreasiegsthl's moisture-holding ability and
increasing the amount of water that runs off théase.

The hardpan also stops plant roots from penetrakasgp into the soil. The shallow roots of
crops cannot reach nutrients below the hardpantrengdlants tend to fall over easily.

The subsoiler used in this minimum tillage methedgdrates deep into the soil, breaking up
the hardpan and allowing water and roots to passitiin. The ripper breaks up the soil
further and makes planting-furrows at the same.time

Location

This technology is applicable where hardpans eXisis is usually on light sandy loams,
loams, and clay loams. It is not used in sandylayr soils.

Advantages

o Subsoiling allows water to percolate more easily avenly into the soil. This means
that the soil can be tilled earlier after the fr@ins, and the soil stays moist longer.

o Using a ripper allows planting to be done earlmedt &ster than with conventional
furrow planting.

o Crop roots can penetrate deeper into the soilcamols produce higher yields.

A hardpan stops water from seeping into the segulting in erosion and dry soils. It also
prevents crop roots from reaching down deep. Whenzentional ploughs have been used,
the hardpan forms at a depth of about 15 cm.

Disadvantages

o At least four strong oxen are needed to pull thesiler. (Only two are needed for
the ripper.)
o In some situations, minimum tillage can promoteghmwth of weeds.



Subsoiling is done
— 3 Subaail l

i ..\05 aan onthe contour at 0.5
: ”‘- to 1-metre intervals.

Requirements

o Healthy oxen.

Q) % Four oxen are
o Sub-soiler. ! ;needed for
o Ripper. subsoiling.
Iiarman Mmmuw
Procedure

1. In the dry season, plough the land using theaildy, drawn by four oxen. Plough along
the contour (across the

slope, not up-and-down), leaving 1 m (3 feet) betwdhe rows. On steeper slopes, leave 0.5
m (18 inches) between rows.

2. After the first rains, use the ripper to bregktlie soil and prepare furrows for planting.
3. Plant the crop.
4. Begin weeding the crop early, and weed regularly

5. Plough with the subsoiler again after 1-2 years.

Maize grows better where
subsoiling and ripping have
broken the hardpan (right)
than previously (left)

Do's

Don'ts

o Use the subsoiler when the ground is
dry. This will allow the hardpan to
crack and shatter.

o Follow the contour when subsoiling or

Don't use the subsoiler when the soil is
wet.
o Don't allow continuous grazing of



ripping. cropping areas.

Promoting minimum tillage in Tanzania

The Agricultural Mechanism Management The subsoiler being used by AMM in
(AMM) project is promoting minimum tillage in Arusha. This digs 25-30 cm into the sail,
the Arusha region in northern Tanzania. The breaking the plough hardpan. The hitch
project is working with farmers on the use of thextension can be adjusted to ensure deep
sub-soiler and ripper in areas with 400-1200 mpenetration, even in the dry season. The
of rainfall a year. subsoiler attachment can also be fittec

to other plough frames. The furrows
The project first visits farmers and carries out ahould be made about 80 cm (2 feet 8
appraisal exercise to find out if they are aware ioiches, P
the hardpan problem. About 20 farmers are theapart
chosen to carry out demonstrations comparing
minimum tillage with conventional ploughing.
The farmers use their oxen for around 6 hours per
day (in the mornings and evenings) and are able
to till about 2 acres (just under 1 ha) in thisdim

The farmers apply the same crop management on )
the minimum-till and conventionally ploughed The Magoye-type ripper used by AMM
fields. This means they can compare the result§ Arusha. It allows planting to be done
directly. The project helps organize field days s¥ Shallower depths than with
that other farmers can see and discuss the res@fgventional furrows, enabling the
seedlings to emerge quickly. The ripper
The ploughs can be made locally from old IS _ P —
implements, car chassis, and materials bought€SPecl d
from equipment dealers. AMM can provide spa@gy
parts such as shanks, sweeps and points. By Siutabl
demonstrating the benefits of the technology afdor
fostering the business infrastructure supportingPi@ntin
AMM hopes that the technology will beginto 9
spread among farmers by itsef:For more maize.
information, contact Agricultural Mechanism

Deep soil preparation
(double digging)

Double digging is a method of deep soil preparaitiowhich the soil i
fertilized with organic matter and is loosened epth of 60 cm (2




feet).

This technology, coupled with composting or mangiris used to improve soil fertility and
structure. It is recommended for use in compadtedyy, or rocky soils, and soils whose
structure has been degraded by chemicals and fiegloaighing.

Location

In areas with high population density, where therage farm size is shrinking, food
production must become more intensive and efficiBouble digging allows farmers with
very small farms to produce more food on less ld#nd.not suitable for use on larger pieces
of land.

Advantages

o Itincreases the amount of space in the soil foamad water, which in turn improves
crops growth.

o It improves the soil structure, especially when post or manure are added.

o It promotes earthworms and the activities of sadrobes.

o It breaks up soil crusts and hard pans, and inesstd® speed that water that can seep
into the soil.

o Used with enough organic fertilizer, it helps tlod setain water, allowing crops to
survive longer in dry situations.

o It allows crops to planted close together, which sult in yields four times the
conventional average.

o Ifthe crops are planted close together in a diabpattern, their canopy suppresses
weeds and acts as a living mulch, further decrgasi@a amount of moisture lost
through evaporation.

Disadvantages

o Double digging is labour intensive, but usually deé& be
done only once. o :

o It may damage the solil structure if not done priypar if the i |’
beds are not adequately fertilized with composhanure.

Requirements A/

o Hoe or digging fork, rake, digging spade.
o Wheelbarrow or big buckets. S, I
o Digging board (a plank of wood to stand on whilel yre Ty

digging, so you do not compress the soil). —
o Anareaofatleast 1.5 mx 6 m (5 feet x 20 fémteach bed.

Procedure 3

1. Measure the area you want to double-dig, marthegcorners with
pegs. The beds should be 1.5 m wide, and can lbe@ss you want. ||, ',}
. %) Illxl_



Lay out beds across (perpendicular to) the slogeeifground is not level.

2. Spread several wheelbarrows of compost or ammaalure on the area you have measured
out. Cover the soil completely with a layer at téa8 cm (2-3 4

inches) deePicture 1). ﬁu‘

3. Dig a narrow trench, about 30 cm (1 foot) wialed about 30 ~|

cm (1 foot) deep (generally until you can see theseil). Set ._L_ﬁ
aside the topsoil you have dug out; you will naddtér(Picture

2) e} ,_f;{

4. Using the digging fork, loosen the subsoil altmg bottom of your first trench to a depth
of another 30 cm (1 foo{pPicture 3).

5. Now turn a strip of topsoil 30 cm (1 foot) widad deep into the first trench, mixing in the
compost or manure, filling the first trench complgtand forming a second trench next to it
(Picture 4). 5

6. Loosen the subsoil below the second trencm atep 4
(Picture 5).

7. Repeat this process until you reach to the éydur R e )
measured bed. You will notice that the level oftiyesoil ..\ . "I
has been raised up from all the organic materiaigoe i~ ,E:'--__'-'_-f"_“'“s:" _'ﬂl'”
incorporated, as well as through breaking up tiseil o

L‘ B

8. You will have an empty trench at the end oflibd. Bring the 7
topsoil you set aside in step 1, and put it inis trench(Picture 6).

9. Shape the bed so it has a flat top and gerpirg edges.

10. Plant immediately. Plant the crops at a clpseisg in a diagonal s
pattern so they cover the soil quickly and proteetbedPicture 7).

- e,

(S Y a:;'-
11. If you are not yet ready to plant, mulch thd @f@cture 8). / "
A
iz /;%ff;f:\
Do's Don'ts
o Double-dig at the beginning of the o Avoid compacting the soil on the bed;

growing season. never step on it. Do all the work (soll



o Ifthe soil is particularly compacted or preparation, planting and weeding)

especially infertile, a second round of from one side or the other. The beds
double digging may be necessary. are made narrow so it is easy to do
Otherwise, it is sufficient to repeat the this.
double digging after 3 years. o Don't double-dig unless you are

o At the beginning of each new season, applying compost or manure.
merely turn the topsoil of the bed o Don't mix the topsoil and subsoil.
using a fork, adding a new layer of o Don't double-dig on steep hills or
compost. sloping land without using

o Fertilize the bed well with old manure conservation measures.

or compost, depending on the type of
crop to be planted. For instance
cabbages may require a lot of comp
while carrots may need none.

o Rotate crops strictly. For example,
follow deep-rooted crops with shallow
rooted ones, and heavy feeders with

light feeders.

Composting -

. y | %\
Composting means piling up crop and other farm egst layers "+ | '-.m’-f ¥ e
to make them decompose quickly. Tﬁw ]
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Composting is done to produce an organic fertilthat is =] i -';%_
balanced in plant nutrients. This organic fertiljzenown as = ‘_—:"1""\ ‘_*-?'“.-_F_;_f;f&.%;
humus, improves soil fertility, moisture retentiand soil "y e iZear S
aeration. :
Location

Compost can be used in all soils with low fertilitlyis especially good in areas that have low
rainfall, where artificial fertilizers cannot beadseffectively because of lack of moisture. It is
also useful in sandy soils which have poor watddihg capacity. Compost improves the
structure and drainage of all soils.

Advantages

o Large amounts of vegetation, such as crop remgarslen weeds, kitchen and
household wastes, hedge cuttings, garbage, etpuate use.

o When properly made, compost becomes immediatejedn@ as plant food without
the need to be first broken down by soil microorgias.

o Compost does not cause excessive weed growthiles ease with ordinary farm
manure.

o Good crops can be obtained without the need foaettemical inputs.

o All farmers, regardless of their financial abilgjecan make and use compost.



Disadvantages

(0]
(0]

(o]

Compost requires a lot of labour to prepare andagpit over the farm.

The nutrient composition of the compost varieseagdeal. It depends on the
materials used and the preparation methods\se® organic matter

Not enough vegetation to make compost may be dleaila drier areas.

Requirements

O O O O 0O OO

Various types of vegetative materials.
Topsoil.

Animal manure or biogas slurry.

Wood ash.

Water.

A long, sharp, pointed stick.

Wheelbarrow, watering can, hoe, machete.

Pile method

This method is suitable for areas with higher @inf-or low-rainfall areas, use the pit
method (described later in this section).

1.

Select a location close to where you want to usetimpost. The place should be
sheltered from the wind, rain, sun and runoff. Apost pile must not get either very
dry or very wet.

Measure a rectangle 120 cm (4 feet) wide and 15(bcieet) or more long (the length
depends on how much composting material you h&@hot make the rectangle
wider than 120 cm, as you must be able to workhercompost without stepping on
it. In rainy places, it is best to make compost pile above the ground. In drier areas,
use the pit method described later in this section.

Dig a shallow pit about 30 cm (1 foot) deep. Petsbil on one side (you will need it
later).

Begin building a compost pile by putting a bottaydr of rough materials such as
maize stalks and hedge cuttings in the pit. Thisdahould be about 30 cm thick.
Chop up any materials which are too long to impriheeair circulation in the pile.
Sprinkle some water on this layer.

Add a second layer of dry vegetation, hedge cudtmggrass. This layer should be
about 15 cm (6 inches) thick. Sprinkle water os tayer, too. You should sprinkle
water on each layer as you add it. The pile shbaldhoist throughout.

Put on a third layer of animal manure or biogasrglurhe manure contains micro-
organisms which are vital for decomposition.

Sprinkle some ash or dust on this layer. The astetain valuable mineral including
potassium, phosphorus, calcium and magnesium. Jiesaalso neutralize the acids
produced during decomposition, especially by thenahmanure.

The next layer should be of green materials abbt2@.cm (6-8 inches) thick. Use
green leaves from high-protein leguminous trees diéklliandra, leucaena and
sesbania. You can also use hedge cuttings of glkatsthonia.

Sprinkle on a little topsoil or old compost. Th@soil contains bacteria which are
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useful in the decomposition process.

10. Add more layers in turn, starting with dry vegeve materials, then animal manure or
biogas slurry, followed by wood ash, green vegeta#ind topsoil. Remember to sprinkle

water on every layer. Build the pile up to 1.5 nigét) high. A well-made pile has almost
vertical sides and a flat top.

11. To complete the pile, cover it all over witkager of topsoil about 10 cm (4 inches) thick.
This layer prevents plant nutrients from escapnognfthe compost pile. Lastly, cover the
whole with dry vegetation such as banana leavesdoce moisture loss through evaporation.

12. Take a long, sharp, pointed stick and driwe &t an angle so that it passes through the
pile from top to bottom. This stick will act as ydithermometer"”. After three days,
decomposition will have started in the pile, anel shick will be warm when you pull it out.

13. Pull the "thermometer” out from time to timecteeck the progress of the pile. You can
also tell from the thermometer how dry or wet thle {s: it should be moist but not wet.

14. Sprinkle water on the pile occasionally (abexdry 3 days, depending on the weather). If
it has been raining, you may not need to wateptlee



Turn the pile after 2 weeks

15. After 2-3 weeks, turn the pile over. Do not adg fresh materials except water. You
must turn the pile if the "thermometer" is cold wheu pull it out, or if it has a white
substance on it, as this shows that decomposiasrstopped. Turning the pile is important
because it mixes the different layers, making #eodposition faster and more complete.

16. The compost should be ready after 4 weeks. Cihectemperature of the pile to make
sure. If the stick feels warm when you pull it at pile is still decomposing and the
compost is not ready. Finished compost should havesh, earthy smell and contain no
grass, leaves, or animal manure.

17. You can store compost by covering it with atagf banana leaves or polythene.

Don'ts
Do's
o Don't use materials that
o Choose a sheltered site for the compost pile. might contaminate the soil.
o Chop up long stems and big leaves. o Don't step on the pile.
o Sprinkle some water on every layer, and ensure o Don't use waxy leaves (such
that the compost is moist all the time. as eucalyptus leaves).
o Turn the pile every 3 weeks. o Don't over-water the
o Protect the finished compost from sun, wind and  compost pile.
rain. o Don't compact the layers.

o Don't use materials that do
not decompose.

Pit method



The pit method of making compost conserves moistardt is useful in areas with low
rainfall and a long dry season. Do not use it ih areas, as the compost may become
waterlogged.

1. Dig a pit 1.2 m (4 feet) wide and 0.6 m (2 fedd®p, and as long as you need for the
amount of materials you have.

2. Build a pile in the pit, using the same methsdhahe pile method (see above).

3. Add water if necessary.

4. Push long poles into the pile to allow air to ig&o the layers beneath.

5. Turn the pile every 2 weeks.

You can produce a regular supply of compost byidgthree pits side by side. Every 2

weeks, turn the compost from one pit into the e, and start a new compost pile with
fresh vegetation in the empty pit.

Using compost

Well-decomposed compost should be applied at tieeofe?0 t/ha (8 t/acre): about two large
hoefuls per square meter, or enough to barely dineeground with a layer 1 cm (0.4 inch)
thick. For potatoes, use 1 tin (about 20 kg) faywl2 m (6 feet) of furrow. In double-dug
beds (see the section Beep soil preparatiop apply 3 wheelbarrows of compost on 19 m
(100 square feet) of beds.

Mulching

Mulch is dry, vegetative material used to covergbg It helps reduce evaporation and retain
moisture, reduce soil erosion, and provide plamtients as the material decomposes.

Location

Mulch can be used in fields before and after ptaptas well as around young crop plants. It
is especially useful for high-valuable vegetableps; and for for growing crops in dry areas,
during dry-season cropping, and in places whereadkies easily eroded by heavy rains.

Advantages

Mulch keeps the soil underneath moist longer tree koil.

It controls soil erosion by cushioning the impattaandrops and by slowing runoff.
It suppresses weeds by shading them out.

It leads to healthy crop growth.

O O O O

Disadvantages



o Mulching is labour-intensive.
o It can introduce new pests and diseases intod fiel
o Dead plants for use as mulch may not be available.

Requirements

o Dry plant materials you can find nearby, such asgjrmaize or sorghum stalks, maize
husks, wheat straw.

Procedure

1. Carry to the field the material you want to sppr@s mulch.

2. Spread it on the soil using your hands or a.r@kéa layer of mulch 7-15 cm (3-6 inches)
deep all over the bed, or around the growing pldtsnot put on so much mulch that you
bury the plants or shade them out.

Do's Dont's

o Use dry plant material that does notrct o Don't use wet or green material as
quickly. mulch.

Green manuring

Green manures are fast-growing plants (legumesiandegumes) planted on a piece of land
to improve soil fertility and protect the soil froenosion. They are normally low, spreading
plants that grow fast and cover the soil surfagekdyiafter planting. During or after the
growing season, the green-manure plants are slastteohcorporated into the soil, where
they decompose, releasing nutrients and improviegbil structure.

Green manures conserve and improve the soil irgeways:

o Legumes such as soybeans, green gram, groundrilsgeonpeas take nitrogen
from the air and fix it in a form they can use. § hitrogen-fixing is done by tiny
micro-organisms called bacteria living in the lungpalled nodules) on the roots of the
legumes. The roots of other plants (such as mgizaying close by can also absorb
some of the nitrogen. When the legume dies and ttzgsnitrogen in its leaves, stem
and roots is released into the soil, where othamtplcan absorb it. The rotting plants
also increase the amount of organic matter in dhile s

o Green-manure crops prevent the soil from being e@slway by rainwater. If a
raindrop hits bare soil, the splash dislodges $wil/particles, which can be washed
away easily. The impact of the raindrop also cortgpte surface, making it harder
for the rainwater to seep into the soil. Insteadasdping in, the water runs off the
surface, carrying with it the dislodged particl®s even gentle slopes, this can cause
gullying. The green manure acts as a cover crdpe#ks the fall of raindrops, so



preventing compaction and helping the water seegther than running off. Its roots
bind the soil and stop running water from eroding i

Examples of green-manure crops

Food legumes Fodder legumes Others

Bambara groundnut

(Voandzeia subterranga Clover (Trifolium sp.) PumpkinsQucurbitasp.)

Chickpea Cicer arietinun) Lablab beanfolichos

lablab) Sweet potatolpomoea batatgs
. : Lucerne (alfalfa, Kikuyu grass Pennisetum
Cowpea Vigna sinensis Medicago sativa clandestinum

Green gramFhaseolus Lupin (Lupinussp.)

aureus

Groundnut Arachis

hypogaej Seratro

Lablab beanolichos

lablab) Stylo (Stylothansesp.)

Sunn hempCrotalaria
junceg) (fibre)
Velvetbean flucuna
deeringiana

Vetch {icia sp.)

Pigeonpeaajanus cajah

o The green-manure crop protects the soil from thectiheat of the sun, helping it
retain moisture. It breaks the wind and stopsysarticles from being blown away.

The green-manure crop can be grown as a pure startdenriches the soil for a cereal crop
grown in the next season. It can also be growmastarcrop between rows of another main
crop, such as maize, sorghum and millet, or berfeaititrees.

Location

Green manuring can be used in various types of.doik especially appropriate for infertile
soils and areas with low rainfall, where artificiattilizer cannot be used effectively because
of the lack of moisture. It is useful on sandy sodls deep-rooted legumes help recycle
nutrients. It also helps improve the structureedvy soils. It can help control erosion in hilly
areas or places with strong winds.



Green manuring in Rachuonyo District, Kenya

In 1994, the NGO Community Mobilization Against Desrtification (C-MAD) and Loyce Tula, a
farmer in Rachuonyo District in western Kenya, deailed to test green manuring on Loyce's
farm. That year, Loyce used compost to fertilize hefields, but harvested a somewhat
disappointing yield of only 2.5 sacks of maize from plot measuring 16 x 30 m (a yield of
4.5t/ha).

In 1995, Loyce inter-cropped her maize with doubleows of beans. The plot yielded 4.5 sacks (8.4 thhaf maize, and 2 sacks (3.7 t/ha) of
beans. The following year, she planted a pure staraf maize, and harvested 5 sacks (9 t/ha). That ye&-MAD arranged a field day on
Loyce's farm so her neighbours could see the yiefdr themselves. They were impressed, and all farmsiin the village now intercrop legumes
with their maize, sorghum and millet. They have als started planting stylo in cassava fields to contl weeds, improve soil fertility and
produce fodder.

Local farmers also are intercropping legumes with Idpier grass to control striga weeds. A mixture of Bpier with stylo, lablab bean,
velvetbean or seratro makes good fodder. They do hase sunn hemp as a fodder intercrop as it does nmake good forage—For more
information, contact Community Mobilization AgaindDesertification, Kenya.

Advantages

o Some types of green manure provide food or foddevedl as conserving and
improving the soil.

o Lupin (a fodder legume) is good at recycling phaspk as well as nitrogen.

o Green manures suppress weeds by shading themaoe IBgumes reduce the
number of striga weeds in the field. Sunn hemsieeeially good at this.

o Relatively little labour is needed, compared tceotlvays of adding organic matter.

o Green manures are cheap to plant and easy to manage

o Seeds of green-manure crops are easily available.

Disadvantages

o The benefits of green manures may be long-ternerdttan immediate.

o It can be difficult to incorporate green manurds ian existing cropping system.

o Some green-manure crops such as velvetbean aadh labhn may compete with the
main crop for light and nutrients. It is importaotselect green manures carefully so
they do not interfere with the main crop.

o Some green manures may attract new pests and ekseagh attack the crops.

o Some green-manure crops may become weeds by seadirgrowing in the crop
field in the next season.

o Green manures may not be successful in the drpseaspecially in drier areas.



o If a green-manure legume has not been grown ifigliebefore, the soil may not
contain the bacteria it needs to fix nitrogen (F@esection otnoculating legume
seedks

Requirements

Green-manure crop seeds.

Inoculant (for some types of legumes).
Hoe.

Sand (for small seeds).

O O O O

Planting as a pure stand
If you are planting the green manure as a puralstafiow the steps below:
1. Prepare a seedbed by digging the soil and remdiie weeds.

2. Water the seedbed, and plant the seeds orgwuittinthe green-manure crop. Space the
plants closely so they cover the ground quickly mtieey start growing.

3. If necessary, weed the plot regularly to redueeds and pests.

4. While it grows and flowers, a green-manure legdixes nitrogen in the nodules onits
roots. After flowering, the legume leaves fall affcreasing the amount of organic matter in
the soil. With sunn hemp, turn the legume intodbig just after it has flowered.

5. Cut the leaves and stems for fodder if necessatydo not remove the entire plant or
expose the soil surface.

6. Harvest the green-manure crop (eg, the pods).
7. Slash the remaining stalks and leaves andsgipte on the same day, turn them into the
soil. You can leave fodder legumes, such as vedagtland lablab bean, to grow for up to 2

years before slashing them.

8. Leave at least 7 days before planting the nexi to allow the stalks and leaves to
decompose.

9. Plant the next crop as a pure stand of cerealfercrop again with legumes.

Do's

Choose the right type of green manure for your seed

Make sure the planting materials do not containiseé weeds.

If legume seeds are hard to find, grow a small fwgiroduce your own.

Use normal spacing for the cereal even if you at@rcropping it with a legume.

O O O O



o Mix small legume seeds, such as sunn hemp and stittoabout the same amount of
sand before broadcasting the seeds. This helpsagieeen stand of the legume in the
field.

o Use inoculant with soybean seeds to ensure thay lange numbers of nodules. Use
inoculant with other legumes species if possibéelespecies of legume needs a
different type of inoculant, so make sure you getright one). See the section on
Inoculating legume seedsr details.

o Weed the green-manure crop.

o Reduce the canopy (for example to prevent an iipped green manure from
interfering with the main crop) by harvesting thegfor fodder.

Don'ts

o Don't plant if the soil is so dry or so w _a.,

that the crop will not germinate. B e 1_.\
o Don' allow livestock to graze directly § é e

the green manure. Instead, cutthe gre'} ™ <5
manure crop and carry it to the anima *!_ ) V"

o Don't harvest large amounts of the i salin 1RH T
legumes as vegetables or fodder. M WS

Planting green manures as an intercrop

You can also plant a green-manure legume as artiopebetween the rows of the main crop.
Choose the type of green manure and planting tcaesfully so it will not grow taller than
the main crop and shade it out.

1. Choose a legume _ .
species that grows well it Ik -; W R T
your area, and obtain - ' o | PP - P

enough seed.

.,, PO af=n alitliy et
2. For most legume Mg "' TN e 2 b el
species, plant at the sam 3 Al i Tl
time as the cereal crop, s
the crops can germinate
before the heavy rains. ="~
Broadcast small-seeded
legumes, such as sunn
hemp, stylo, red gram anHor legumes such as cowpea that form vines, plaetrow of the
seratro. Plant larger seedegume between the rows of cereal



in rows between the rows
of cereal. Plant velvetbec
and lablab bean about 2 .
weeks after the cereal, a %, i
they grow fast and would 4%{% [k
shade out the cereal if
planted earlier.

3. Continue with steps 3-8, smaller legumes such as gram, plant two rowstioé legume
above. between the rows of the cereal.

Inoculating legume seeds

Legume inoculation means mixing legume seeds (sngereen gram, etc) with a powder
containing a special type of bacteria. This is doe®re planting the seeds, to make nodules
form on the roots of the legumes.

The inoculant increases the amount of nitrogerdfixg the legume. This increases the yield
of the legume and other crops intercropped witbritgrops grown in the same field
afterwards.

The bacteria in the lumps (or "nodules”) on thetsad legumes naturally fix nitrogen in a
form that plants can use (see the sectiom@en manurin These bacteria normally live in
the soil, waiting for a legume to grow near therfobethey can start their nitrogen-fixing
work. But if there are not enough bacteria in thig sery little nitrogen can get fixed by the
legumes growing there. The nodules stay small,sandbes the legume plant.

Mixing bacteria inoculant powder with the legumed&before planting them makes sure
there will be enough bacteria to produce a loaajé nodules. This will help produce healthy,
vigorous legume plants, and will mean a lot ofagkn is fixed in the soil for another crop to
use.

Location
Inoculants are useful for all types of soils. Tlsépuld be used in fields where the legume has
not been grown before, since there may be verydfete right kind of bacteria in the soil

there. They should be used especially with soybaaddor green manures: in many
situations, velvetbeans and sunn hemp will nohiisogen unless they are inoculated.

Advantages

o Inoculating legume seeds raises the yield of thartee and the fertility of the solil in
which it grows.

Disadvantages



o Inoculants can be expensive and hard to obtain.
o Each species of legume needs a different typeaaiitant.

Requirements

Legume seeds.

Inoculant (of the right type for the legume speries

A bowl and a little water.

For silver-leaf desmodium (a type of fodder legunyel also need a little sugar to
mix with the inoculant.

O O O O

Procedure

1. Obtain the right type of inoculant for the
legume you want to plant. You can get inoculant
from seed companies, universities and
government research institutes.

2. On the day you want to plant the legume, put
the legume seed into a bo(#icture 1).

3. Sprinkle the inoculant over the seed. You need
only a small amount of inoculant: about 5 g (1
teaspoonful) for every 100 g of seed. See the
instructions on the packet for how much inoculant
to use(Picture 2).

4. Sprinkle a little water over the seeds, enowgh t
make the powder stick to the seeds, but not
enough to make them wRicture 3).

5. Carefully mix the powder with the seeds until
all the seeds are evenly cove(@ucture 4).

6. Plant the legume seed on the same day by
broadcasting or dibbling it in row@®icture 5).

Using soil as inoculant

Since the nitrogen-fixing bacteria live in the soil
you can use soil instead of inoculant.




1. Find a field where the same legume as you
want to plant is growing and where the plants are
flowering. Make sure the plants are healthy.

2. Pull

the field, and break open the nodules on the roots

up several plants from different places in

with your fingers. If the nodules are pink inside,
there are

bacteria inside them that are fixing nitrogenhére no nodules on the roots, or the nodules
are not pink inside, there are no nitrogen-fixiegteria, and you need to find another legume

field.

3. Take a small amount of soil from this field (abthe same amount as the seed you want to

plant).

4. Mix this soil with your seeds before plantingnin

You may be able to get soil from neighbours whoehaoculated their legume seeds in a
previous season.

Do's

Before you go to the expense of buyingpon'ts

inoculant for a large amount of seed,
obtain a small amount to test. Plant a )
plot of treated legume seeds next to
another plot of untreated seeds. Measureo
the amount yielded by each plot. You

will then be able to tell whether the
inoculant has improved the yield, and o}
you can use inoculant for a larger area in
the next season.

Make sure you get the right inoculant for
your legume species. If you are not sure,
ask an experienced farmer or an
extension worker. You can also ask tg
your neighbours if they have had
experience with inoculant.

Follow the instructions on the inoculant
package carefully.

Before using it, keep the inoculant in a
cool, dark, dry place, away from

children.

Wash your hands after handling the
inoculant, as it is poisonous.

Don't use too much water to moisten
the seeds.

Don't use inoculant with crops thar
are not legumes (such as maize or
other cereals), as it will not work.
You do not need to use inoculant
year after year for the same legume
crop in the same field. Once you
have grown this crop in a field, the
soil will contain the bacteria, so it is
not necessary to inoculate the seeds
again.
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Cattle-manure ash

Cattle-manure ash is an indigenous technology useelgetable gardens to enhance the
availability of plant nutrients. Cattle manure igher burnt directly on beds (with heavy clay
soil types) or elsewhere if the soils are sandipamy.

The ash also improves soil pH and the soil's giiiithold moisture. It repels pests found in
the soil, and lowers the cost of weeding by destigoweed seeds. It is used for vegetables in
both nurseries and the main beds.

Advantages

(o]
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Uniform, rapid germination of vegetable seeds duenproved soil moisture
management and enhanced release of nutrientsffgloe @an last for a season). This
in turn helps farmers establish their vegetablelgas quickly, leading to quicker cash
returns.

Improved soil moisture retention. The ash reducaterogging and helps conserve
soil moisture by acting as a mulch.

Control of pests of both leaf and root crops, saginematodes.

Weed control: weed seeds in the manure are kijelolbning.

Cattle manure is readily available and light, sms$port is not a problem.
Vegetables grown with cattle-ash manure taste gwvélein ones where chemical
fertilizer has been used.

Requirements

(0]
(0]

Hoe.
An adequate amount of dry, loose cattle manurieaat 1 month old. The manure
must not go through a rainy season as it tendarein, making it difficult to burn.

Cattle-manure ash in Zambia



Farmers in the Livingstone Food Security ProjeeimBia, depend on vegetable gardening for
most of their livelihoods. Returns of over 1,00@®¢8vacha (US$ 700) have been realized by
households within a period of 3 months. Howeveenaical fertilizer and irrigation costs
account for 45% of the total production cost.

The use of cattle-manure ash has reduced thededer
and irrigation costs by as much as 50%. These gavit
are because cattle-manure ash releases nutriaokdyqt
(enabling vegetables to mature fast) helps copests f

For more mformatlon, contact Robby Mwiinga, CARI
Zambia.

Procedure

1. If your soil is a heavy clay, pile the manuréheaps in the seedling bed or main beds:
about 5-10 kg of manure per square metre. Setditke manure in the evening, and leave it
to burn overnight.

On sandy and loamy soils, burn the manure on aatppiece of land, then carry the ash to
the vegetable beds.

2. In the morning, spread the ash

evenly and incorporate it into the so
using a hoe. Keep the ash close to-
surface—less than 5 cm (2 inches)
deep. Leave some on top, so thatV\ - R :
you water the beds, a crust of ash == S R e G T
forms to help retain soil moisture. BrEls. R

510 hg of dried

3. Lightly water the bed.

i e
4. Plant vegetable seeds either in lines or bydwasting.

5. To kill aphids, sprinkle ash on the leaves odadly established vegetables.

oA o i 1 TEEW e
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Alternative method: burn the manure somewhere
else, then put the ash in small planting holesrafte
mixing with the soil.

Do’s Don'ts

o Ensure that the ash is on the surface
and within the top 5 cm of soil. This
maximizes the availability of nutrients
in the root zone of vegetables, and
conserves soil moisture.

o On heavy clays, leave the burnt areas
fallow for one season in every three.

Don't use cattle manure which has
been exposed to a rainy season.
Don't burn during the day because the
ash may be blown away by wind (it is
usually less windy at night).
Don't burn the manure on sandy or
loamy soils. This tends to destroy the
soil's ability to hold water. Instead,
burn the manure somewhere else, then
carry the ash to the vegetable garden.
o Don't burn cattle manure on the sanie
piece of land too often, as this may
damage the topsaoil.

Urine-manure slurry as fertilizer

A slurry (a thick, liquid mixture) of animal manuaad urine from a livestock shed makes
good organic fertilizer, as it is rich in nitrogand organic matter. The slurry must be kept for
some time before it can be used to fertilize crops.



Location

Urine-manure slurry is useful in areas where livektare kept in sheds in a zero-grazing
system, where the manure and urine can be collectsity (see the section dero grazing.

Advantages
o The slurry is ready for use as manure after a simoet

o It makes an ideal fertilizer for leafy vegetablesl ather crops.
o It makes use of manure, which might otherwise les s a waste product.

Disadvantages

o Iffresh slurry is used, it can scorch or burnc¢hep leaves.
o Itis costly to build a concrete floor and slurit. p

Requirements
o Animal shed with concrete floor and drainage charmening to a pit.

o Drum or pit to store slurry.
o Bucket, broom, shovel.

Procedure

1. Build an animal shed with a slanting roof, soweter runs off outside (see the diagram in
the section oZero-grazing. The floor must be made of concrete and havamalge channel
sloping towards a lined manure pit outside the shed

2. Wash and sweep the manure and urine into thexerty day.

3. When the pit is full, transfer the urine-manshaTry into another pit or drum, and keep it
covered for 2 weeks.



4. After 2 weeks, dilute the slurry with twice thmount of water.

5. Pour the mixture around the roots of crops. e ¢very 2 weeks during the growing
season.

Using fresh slurry

e’ g l-"'f* .-
Instead of storing the slurry for 2 weeks, you gaa it ﬂ,’if ' f.:h_.“f'{;i?tﬁ.“f' -
fresh. Dig a furrow alongside the row of crops aodr the ﬁ"--ij\:’:-;; = '}rwﬁ’ o5

fresh slurry into it. Cover it with soil to prevetiie :

nitrogen from escaping into the air. Take caretoatilow - il Yl ) '
. A . i

the fresh slurry to touch the plants directly. - ﬁ"— -

Do's Don'ts

o Cover the pit and storage drumto stop o Don't handle donkey manure, as it
the nitrogen in the slurry from escaping contains the germs that cause
into the air. tetanus.

o Allow the slurry to mature for 2 weeks; o Don't use fresh urine or put the
before using it (or see the note dsing slurry on the plants themselves, as it
fresh slurryabove). may scorch the leaves.

Manure tea

Liguid manure, or "manure tea", is a source of rtplant food which can quickly provide
crops with nutrients during the growing season. kivéagplied properly, liquid manure is a
very effective natural fertilizer that can be u$edtop-dressing. Manure tea promotes
vegetative growth and fruiting by providing nitrage the crops. It is most commonly used
on vegetables, but can also be used for maize thed grain crops. It is safe to handle and
will cause no harm to humans or animals.
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Strong 2 part water | part maniire tea Fﬁﬂ&fﬁé
pole
rope Advantages
st Nylon o Naturally provides nitrogen to plants, promotingghealth and
fe s ] bag it productivity.
Vi : ] marre
N T A o Easy and cheap to make.
Drissi o Provides a chance to water the crops, especiatyyinveather
. detlgm conditions.

Disadvantages

o May be difficult to prepare and apply for largetglof land.
o Poorest farmers may not be able to afford container

Requirements

You can use fresh manure from cattle, chickenstsgoabbits or sheep, =
a mixture of any of these. The quality of the mandepends on how welE=
the animals have been fed (4¢gng organic mattgr

You will also need the following:

Drum ordebe about 200 litres (40 gallons) capacity. )
Strong sack or gunny bag (a porous nylon bag i§.bes —
Strong pole.

Rope.

Small plastic (polythene) sheet to cover the drum.

O O O o o

Preparation

1. Place the manure in the sack: 50 kg of manuredoh drum. Fill the bag so that you can
tie the bag securely with the rope.

2. Fill the drum three-quarters full of water, drahg the bag in the water from a strong pole
placed across the top of the drum.

3. Cover the drum to prevent nitrogen from escaplieq it stand for 14—21 days.

4. Stir the mixture in the drum every 3-5 days bytiplly lifting the bag in and out of the
water several times using the pole.

5. After 2—-3 weeks the water will have turned damd most of the nutrients will have been
dissolved into the water. The darker the colour,tfore concentrated is the mixture. It is then
ready for use.

6. Remove the bag from the drum.

Application



1. Dilute the manure tea with 2 parts of waterdeery 1 part of tea. However, if the manure
tea is very dark, use 3 parts of water for evepart of tea.

2. Water the crop using the mixture, giving betw2g@ ml to 500 ml (half to 1 pint) per
plant. Apply the liquid around the stem, not onldeves, 2—3 times a week for 3—-4 weeks.

Any plant showing nitrogen deficiency (ie, droopmgstunted plants, yellowish leaves, or
plants with poorly formed leaves) will benefit fratre manure tea. Leguminous plants,
tubers, bulb and root crops do not normally reqaimg such top-dressing.

Do’s Don’ts
o Use the liquid manure when the crop o Don't splash the liquid manure on
requires a top-dressing, especially if the the plant leaves. j Don’'t use
plants show nitrogen deficiency. undiluted liquid manure.

Manure tea from tithonia or comfrey

False sunflowerTithonia diversifolid is a volunteer
species that grows almost everywheideng roadsides ar
riverbanks, in marginal lands, or even in gardeee @lso
the section otJsing organic matter It is a tall plant with
several stems from the base to the crown. Indesbilil it
can grow to a height of 4 m (13 feet).

Tea made from this plant has proven a good topsuirgs
that improves the quality of home-grown vegetables,
especially cabbages and kaBrgssicaspecies), and _ _
tomato, capsicum and eggplant (Solonaceae family). Tithonia
The entire tithonia plant is used to make the Téa. health
and growth stage of the plant affects the qualitthe tea.
The best stage is when the plant is dark greer6@s20
cm (2-4 feet) in height. If the plant is alreadylering it is
not good to use because most of the nitrogen pushyjio
available in the plant has been used to make flewaed
seeds.

Make the tea following the same steps as descebeue, =
except instead of using animal manure, cut thetithinto <=
pieces and use it to fill the sack.

You can also use leaves of Russian comf8yr{phytum Russian comfrey
officinalé) instead of tithonia to make the tea. Other plants
with fleshy stems and leaves can also be used ke ma
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Multiple cropping

Multiple cropping is the practice of planting sealatifferent crops on the same plot of land at the
same time. It is common among small-scale farnmeAdfrica. Crops, livestock and trees can all be
integrated into a small farm, making it much moreductive. Such integrated farming is
particularly relevant for small farms or fields.

The integration of many farm enterprises gives feamilies several advantages. More crops can be
planted in a small space. For example, intercrappimd relay cropping can allow a farmer to plant
two crops—maize and beans, for example—in the ¢lthe same time. The production of crops is



usually spread over a longer period of the yedowahg for better vegetative cover to protect the
soil, but also spreading out the harvest througtiwyear.

The appropriate crops, crop combinations, plartimgs and planting patterns will vary from place
to place, depending on the local climate, soilsptyaphy, water availability, pests and diseases,
socio-economic conditions, and other factors.

Advantages

o Multiple cropping reduces the risk of total lossnir drought, pests and diseases. Usually at
least some of the crops can escape disaster addgara yield.

o It optimizes production from small plots, so cafphfarmers cope with land shortages.

o Including legumes in the cropping pattern helpsmaan soil fertility by fixing nitrogen in
the soil.

o Multiple cropping yields different types of prodycesulting in a balanced diet for the
family.

o It suppresses weeds. As the planting density i3, mgeds cannot compete with the crops.

o Different types of crops can be planted to takeaathge of different seasons. For example,
crops that require a lot of water can be growrhéwet season, intercropped with drought-
resistant crops that can be harvested in the follgpwry season.

Disadvantages

o The presence of crops in the field throughout tar yallows crop pests to survive more
easily. Some pests can shift from one crop to amotar example, aphids can move to
cotton plants during the dry season.

o The large number of different crops in the fieldkes it difficult to weed.

o It may be difficult to introduce new technologiexhk as row planting, modern weeding
tools, and improved varieties.

Multiple cropping in Konso, Ethiopia

Konso district in southern Ethiopia suffers fromegic rainfall and repeated droughts. Farmers in
mid-altitude areas (1500-1600 m above sea leve® daveloped many indigenous technologies to
deal with this risk. On an average land holdindess than 1 ha, they typically grow a combination
of five to twelve different crops:

Cereals: sorghum, maize, wheat or barley.

Legumes:beans, pigeonpeas and cowpeas.

Root crops: cassava, potatodsylso(a wild, bitter, survival food).

Trees for forage and construction:Terminaliasp., or the horseradish tréddringa
oleiferg) for its edible leaves.

o Cash crops:coffee, cotton.

O O O O



The Konso farmers grow these crops in shallowa@itstone terraces (see the section on
Conserving soil and watdor a description of these). They : i
prepare the soil in January and early Februargrbdhe start o
the long rainy season. Because of the hilly topolgyaand the
presence of perennial crops such as coffee andngaltey wu
prepare the land manually with hoes. The main cespgrown
during the long rainy season (normally from earlgrivh to mid-
May, though this varies from year to year). Thershany




Words relating to multiple cropping

Agroforestry
Alley cropping

Cropping
pattern

Cropping
system

Farming
system

Intercropping

Monoculture

Multiple
cropping

Relay cropping

Rotation

Sequential
cropping
Sole cropping

Strip cropping

Growing trees along with annual crops and livestock

Growing annual crops between rows of (often leguwu®) trees or shrubs.
Prunings from the trees or shrubs can be usedtdzé, mulch or livestock
fodder (see the section @ontour tree-plantiny

The yearly sequence and spatial arrangement o coof crops and fallow, an
a given area.

The cropping patterns used on a farm and theiraot®n with farm resources,
other farm enterprises and available technologgwhbetermine their make-up.

All the elements of a farm which interact as aaystincluding people, crops,
livestock, other vegetation, wildlife, the enviroemt and the social, economic
and ecological actions between them.

Planting two or more crops in the same field atsdmme time. Crops can be
planted in rows (row intercropping), or the seed loa dibbled at random or
broadcast (mixed intercropping). Planting in ronakes applying fertilizer,
weeding and harvesting easier.

Growing the same crop year after year on the saeoe pf land.
Growing two or more crops in the same field in gear at the same time, or

one after the other. Multiple cropping can be darte annual food crops,
perennial crops (such as cotton), fodder cropsj@aicrops.

Growing two or more crops in a field with their gnng seasons overlapping:
eg, planting a second crop in the field where agoihalready growing. After
the harvest of the first crop, the second (ofterught-resistant) crop continues
to grow, and is harvested later.

Changing the crops grown on a patrticular pieceand lfrom season to season
(or changing from crops to fallow).

Growing two or more crops in sequence in the saehe in the same year. The
second crop is planted after the first one is hetegk

One crop variety grown alone in a pure stand.

Planting of alternate strips of grasses or graitis @ther crops along the
contour in order to conserve moisture and decreasson.

he Machobane farming system in Lesotho

The Machobane farming system is an intensive crgpgystem, using crop rotation, relay
cropping, and intercropping practices. It was dewetl by James Machobane during the
1950s. Although he had no formal agricultural tiregn Mr Machobane developed a very
complex, integrated farming system designed to awpthe productivity of small-scale
farmers in Lesotho. The Rural Self-help Developn#sgociation, a local NGO, is promoting
the Machobane system (see Credit for farm actsjitie



Key features of the Machobane system

The Machobane system includes at least seven @ragis commonly grown in Lesotho:
maize, potatoes, sorghum, wheat, peas, beans anthita (pumpkins and melons). These
crops are relay-intercropped in a 1-acre (0.4 lat) phe cropping pattern allows food crops
to be produced almost all the year round. It redube likelihood of total crop failure because
of pests or bad weather. The Machobane farmingsystkes these basic principles into
account:

The use of organic fertilizers.

Perennial vegetation cover.

Cropping pattern adequate to the varying climate.
Natural pest control.

Relay harvesting allowing for almost year-roundviest.

O O O o o

Although the specifics of this farming system mayappropriate only in the temperate
climate of Lesotho, many of the principles outlirete are also applicable to smallholder
farming areas in tropical Africa.

Use of organic fertilizers
Many farmers in Lesotho have aimed to maximizer thifits by using inorganic fertilizers.
However, this can result in short and long-termimmental degradation. Inorganic

fertilizers can disrupt the natural plant growtld @evelopment and reduce the natural
protection mechanisms against pests and diseases.

Use of organic fedilizers in the Machobane system

Soil type Animal manure Wood ash
Heavy soils 40 B0
Light sandy soils a0 B0
Coarse sandy soils 80 40

Figures are wheslbarrows peracre (1 acre = 0.4 hectar)

The Machobane system uses animal manure and wbadsrtilizer. For the initial land
preparation, approximately 300 wheelbarrowfulswe®ed per hectare (120 per acre; 1
wheelbarrow contains about 25 kg). Depending upertype of soil, different mixtures of
organic material are applied, as shown in the tabléhe previous page.

About the same amount of organic matter is appbettie field before each cropping season.

By the fourth year, the fertility of the soil witlave improved, and less organic fertilizer will
be needed each cropping season.

Perennial vegetative cover



The Machobane system ensures complete crop cawergiiout the year, because winter
crops (eg, wheat and peas) are planted in April-(@yharvest in January—March), and
summer crops (eg, maize, beans and sorghum) areeglan August—October (for harvest in
November—December). Because the system uses miniithagpe (complete ploughing of the
field is only done once every 5 years), soil movenie minimized. Crop residues are left in
the field, allowing humus to build up. Because ¢hare always crops in the field, grazing of
livestock is not possible.
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Cropping pattern in August. Wheat and peas aretpldim April-May, and the potatoes are
added in August.

Cropping pattern adapted to varying climate

Lesotho’s climate is temperate, with a warm sumamel a cool winter. Late or early frosts,
hail and seasonal drought are not uncommon. Thédtmme system allows for the planting
of cool-weather crops, such as peas, wheat antopstavhich perform well in the winter
conditions. In the summer months, maize, beanspguns and other crops are intercropped.
However, because Lesotho can experience droughé isummer, drought-resistant crops like
sorghum (aptly known as the “camel of the plangimm”) are also planted to reduce the risk
of crop failure.

Seedbed preparation and planting

In the first planting season, the 0.4 ha (1 aced] is ploughed. The plot is then harrowed or
disked to prepare the soil completely. A spadeoar ¢tan be used to make the furrows or rows
where the seed is to be planted. In April, the arimrops (wheat and peas) are planted. A
double row of wheat is planted, with 30 cm betwtentwo rows. Then a gap of 2 m is left,
and a double row of peas is planted, again witbrBbetween the rows. Then comes another



gap of 2 m, followed by a double row of wheat, em2yap, another of peas, and so on
(Picture 1).

In August, the first batch of potatoes is plantethe 2-m gaps between the rows of

2 30 cm betwesn maize plants

10 cm betwesn sorghum plants
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Cropping pattern in October. Maize, beans and samgtare planted in between the maturing
rows of wheat (or peas). Every 4 m, pumpkin or maé¢don is planted.



Crop planting details

Crop Distance Space Sead Se=ding rate Planting
betwasn betwsen  depth peracre (0.4  date
PO S plants ha)

Wheat 30 cm 2cm 25cm 5 kg April to May
between

double lines

Peas 30 cm 2-89cm 25cm 5 kg April
between
double lines

Potatoes 2m 45 em 20-30 300 kg mid-Ju by -Aug
crm i1 st batch)
Mov-Dec (2nd
batch)
Maize™ 2m 30cm 25 cm 5 kg Cctober
Beans™ 2m 15 cm 25 cm 5 kg Cctober
Sorghum™ 2m 10 cm 25 cm 5 kg Cctober
Pumpkin® 2m 4m 25 cm 0.5 kg Cctober
Watermelon™ 2 m 4. m 25 cm 0.5 kg Cctober
Vegetables Varies Varies Waries Varies December
(rape, lafter harvest
cabbage. of 1st batch of
spinach) potatoes)

* Maee, boans, sorghum, pumpkin and watermskon are all grown simultanecuasly in the same row at difierent
plant spacings (soo Pictus 2).

wheat and peas; only half of the field is planteths time. Starting in November, the rest of
the field is planted with a second batch of potatoe

In October, the summer crops are planted in a cexnptercropping pattern of maize, beans,
sorghum, pumpkin and watermelon. In the 30-cm spheéwveen the double rows of wheat
and peas, a single furrow is dug. Maize and besmplanted in this furrow, with 30 cm
between the maize plants, and 15 cm between thesbea

Every 4 m, two pumpkin seeds are added to the naandebean hill. In every other row,
watermelon is planted rather than pumpkin. Finabrghum is sown along the entire furrow
(Picture 2). After the first batch of potatoes are harvesteDeécember, vegetables such as
rape, cabbage, and spinach can be planted.

Crop management practices

Tillage
Number of seeds per hole for the



summer crops

Once the crops are in the field, minimum tillagg5ize 1 seed per hill
is done using a spade or a hoe. A hand-push .

ripper (Picture 3) can also be used to open theelgj eans ) 1 seed per h_'"
furrow to plant the summer and winter crops.| PUmPpKin 1 seed per hill
New crops can then be planted without harmiryatermelon 1 seed per hill

the standing crops.

Weeding

Weeds in the field should be controlled as the
can harbour insects and pests, and can also
compete with plants for moisture, light and
nutrients. The first weeding is done with a ho
immediately after crop emergence to break u
and aerate the soil around the crops and to k
the weeds. The second weeding is done whe
the crops are about 1 month old.

Crop residues are left in the field, helping to
improve soll fertility and hindering weed
growth.

Hand-pushed ripper ussed for minimum-
tillage cultivation

Earthing the potatoes

The first earthing is done when the potatoes atleedt first stage of flowering. A very small
guantity of soil is gathered around the plant & time. The second earthing is done at the
second budding: a little more soil is ridged arothmlplant. The third earthing is done at the
third budding, and ridging is done to cover ha# flant with soil. With the fourth earthing,
two-thirds of the plant is covered with the soil.

Natural pest control

Natural pest control is encouraged in the systenilevehemical pesticides are discouraged.
Since some crops act as natural repellents toicéntects, the intercropping practice
contributes to pest control. The deliberate crdation helps to break the life-cycle of insect
pests. Regular weeding throughout the year helpsnitrol pests and diseases. Also, some
plants can create an unsuitable environment farciss for example, the pumpkin plant has
hair which is irritating. Pest-control home remexdmeay also be used.

Relay intercropping



The relay intercropping practice offers many adagas. For example, because the crops are
sown at different times there is little competitiduring the growing period. Time spent
weeding one crop helps prepare the soil for thp tnat will follow. Available land is
maximized with the production of several species.

Relay harvesting

The relay intercropping system allows for staggdradesting of crops throughout the year
(Picture 4). The winter crop of peas can be haeecest November (as green peas) and in
March (as grains). Wheat is harvested startingumudry. The first batch of potatoes is
harvested from late November to March; the secatdnbis harvested starting in April. The
potatoes are harvested as soon as the leaveseans! lshve become dry.

Harvesting the large number of summer crops bdgtesn the year. Green maize can be
harvested in December—January, and green beareceniber—February. Watermelons can
be harvested starting in February. From March tg,Nampkins should be harvested. Beans
in grain form are harvested from April to the eridene; rape, cabbage, and spinach can be
harvested during the same period. Grain or dry enaiel sorghum are harvested in June—
July.

No machinery is used for harvesting. Potatoes areelsted with a spade or a digging fork.
All other crops are harvested by hand. —For moi@mation, contact Tsepozi Mathamba,
RSDA, Lesotho.
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Controlling crop pests and diseases

Methods of controlling pests and diseases in susbde agriculture are sometimes very different
from conventional measures. In many cases, our lkeuge of natural pest control has been
handed down in the form of old farming traditionsase value is no longer recognized. One of
the aims of sustainable agriculture is to rediscavel further develop this knowledge and to give
the farmers the opportunity to fall back on methati®se cost and ecological side-effects are
minimal.

Sustainable agriculture aims to reduce the inciderigests and diseases to such a degree that
they do not seriously damage the farmer's crops-wiihbut upsetting the balance of nature. Use
cultural control methods to prevent pest and disedisick. If these do not work, there are several
natural pesticides that can be used to controlugioreak.

Preventing pest and disease outbreaks

Plough after harvest

Many pests breed or develop in the residue of theigus crop. If you plough the stubble under
after harvesting, you can control these pests.

Choose resistant varieties

Select crop varieties that are resistant to thenmmests and diseases in your area. Scientists have
developed high-yielding varieties that are resistammportant pests and diseases, though many
local varieties are more resistant than moderretias.

Plant several different crops and varieties

If you plant all one crop or variety, it may be qaetely wiped out by a pest attack. But if you
have planted several crops, or several varietidseo$ame crop, chances are that at least some
will survive an attack.

Rotate crops

If you plant the same crop on the same piece af Year after year, the pests, diseases and weeds
that attack that crop may multiply. Instead, trygtow a different crop each season: for example,
plant beans in a field where you planted maizeptie®ious seaso This will reduce the number
pests and diseases, since most do not attackeshtfeypes of crops.

Use healthy seeds

Some diseases can be carried by the seeds. Chemakerdy from healthy plants, or buy seed
from a trusted source.

Plant at the right time



Often this means planting early, to avoid the tinien there are most pests and diseases.

Minimize water stress

Water stress weakens a plant's ability to rediatlkes by pests. Cultural methods that minimize
loss of water from soil and the crop include essalohg windbreaks, adding sufficient organic
material to the soil, mulching (where practical avitere this will not attract termites), and
planting at the appropriate time. If possible, pdevirrigation water, especially for high-value
crops.

Maintain beneficial insects and insect-eating birds

Keep a variety of plants around the farm as haltainsect-eating birds and beneficial insects
(insects such as ladybirds and wasps that feeasts pke aphids and cabbage worms). Avoid
using synthetic chemical pesticides, because thidsdf these beneficial insects.

Plant trees or hedges as windbreaks

Apart from breaking the wind, trees and shrubs matéehe temperature, reduce evaporation, and
provide a habitat and food for useful insects. Traks, such aSrevillea robustaand trees of
medium height, such as sesbarBagbania sesbaor leucaenal(eucaena leucocephglarovide
good habitat and wind protection. Include plants

such as tithonial{ithonia diversifolid in the hedge
It has not yet been scientifically proven that
tithonia repels pests, but very clear positive ctffe
have been observed. Tithonia can also be usec 5
green manure and to produce liquid fertilizer (St s as=as g
the sections oblsing organic matteandManure 37y -

tea).

Plant diversion crops

Such crops as sunflowers and finger millet, and llsal plants which bloom and bear fruit,
attract birds and insects. You can take advantaggesoby growing such plants at the edge of
your fields. These "diversion crops" attract thetpe@away from the main crop.

Plant insect-repellent crops
Plant flowers like marigold and certain kinds ogeéables which help to control pests in or

around the main crop. This is sometimes called fwamon planting”. Plants with strong smells,
such as French marigold and coriander, act asleapeland can protect the crops nearby.

Apply organic matter

The use of compost, mulch, and green manure crapsave a very positive effect against the
development or pests and disease.



Controlling pest outbreaks

Sometimes an outbreak of a pest cannot be avoidtetese times the farmer may be forced to
interfere in the natural cycle to prevent cropsririeeing destroyed. This can be done in various
ways.

Hand-picking

Large insects should be collected by hand. Of egulss is possible only if the number of pests is
not yet too great, and they have not become toespictad on the crops. If the danger is
recognized early enough, extensive pest damagbecamoided through simple hand-picking.

Synthetic pesticides

If hand-picking is not sufficient or practical,decomes necessary to resort to some kind of
chemical control—using botanical or synthetic prgdés. Many synthetic pesticides are very
difficult for nature to break down and have negawide-effects on human health when
improperly handled. Only in rare cases are thegcsigk in their effects. They should only be u
as a last resort when a pest outbreak threatemgpéoout a farmer's entire crop, or for selective
spot-control of difficult pests or diseases, tofkdeem from spreading.

Botanical insect repellents

Among these are Mexican marigolBagetes minuda chilli (Capsicum annuujrandOcimum

suave Made into solutions that can be sprayed or wdteiith, these can prevent or reduce the
attacks of various insects and diseases. Repel¢stglay an important role in storing crops after
the harvest. Ashes, sawdust and the leaves omofraiany differenplants can be mixed with the
produce (see the section below on neem) and pribfieain disease and pests during storage.

Moderate killers

Pyrethrum and chinaberriviglia azederachare among the moderate killers, a group of bo&dni
pesticides whose level of effectiveness is reltilew.

Preparing botanical pesticides

All of the pesticides mentioned below should alwagty be used alone and only when the plants
show the symptoms of an attack. Do not use theanpsventive measure (the cultural control
measures described above should be used for this).

Repellents

Fill 2/3 of a small container with the cut-up leaand flowers of Mexican marigolds a@dimum
suave or the fruit of chilli peppers. Then fill the tesf the container with clean water. Cover the
mixture and let it stand for 5-7 days. Then filtlee contents and add 30 g of soft soap for every 5
litres of water. Use diluted. For young plants, yan dilute one part of the solution with five
parts of water. For older plants, dilute one padatution with an equal amount of water.

Mexican marigolds generally work as a repellentsimaller insects and nematodes. Chillies offer



very effective protection from the common cutwoma darger insectOcimum suavean be
used against all insects.

Pyrethrum

Boil two cups of pyrethrum flowers in 5 litres ofter. Allow to cool, then filter the liquid and
dilute it with twice to five times as much cleantera Add 30 g of soft soap in every 5 litres, then
spray the liquid.

Tobacco

Boil a cup of cigarette butts (or 250 g of tobacieod litres of water. Allow the liquid to cool,

filter it, and dilute it with the same quantity déan water. Then mix with 30 g of soft soap in
every 5 litres of liquid before spraying it. Thabicco solution is very toxic and should be used
only in an emergency. It is effective against maiadkborers, lice, mites, worms, caterpillars and
many other pests.

Neem

The neem treeNzadirachta indicais widely
distributed in coastal regions of East Africa ainel t

eastern drylands of Ethiopia. It was introducednfro
its home in South Asia, where it highly appremafmwg‘:“?»,
its medicinal and pest-repelling properties. ?,_IW
47,
The neem tree is often confused with the chinaber ,/M,-;-‘ ¥
(Melia azaderach a closely related species with ve !
similar leaves. But there are two easy ways to i }
distinguish the two. First, the fruits of neem ddp E " Neen Leaves
when they are ripe, but the fruits of '

Insect pests which neem will control

Brown planthoppers Leaf-eating beetles Youngestedects
Cabbage caterpillars Leaf-miners Whitefly

Adult grasshoppers Mealy-bugs

Greenfly (aphids) Onion thrips

Neem repels termites and most species of ants/&rlbmonth

chinaberry remain on the tree. Second, neem badugh, but that of chinaberry is smooth, and
of a darker colour.

How to make neem powder

1. Collect only ripe neem fruits (or berries), whire yellow, not green. Collecting a good
guantity of berries is easy, as a mature tree €Hdsyold) will produce 30-50 kg of berries each
season. Remove the outer layer of pulp if birdsshaot already done this.

2. After cleaning the seeds, spread them out ishiagle on mats to dry for a few days. Make sure



they are not exposed to rain or direct sunshine.aldtive ingredients in the seeds (the main one is
called "azadirachtin", after the Latin name for tree) will lose strength when exposed to high
heat and sunligh#An open, breezy place in the shade of a tree oseh@ubest for drying.
Attention!The seeds must be well dried before storing theavéad the growth of moulds which
will quickly spoil the seeds, and your efforts!

3. Store the seeds in well-aerated baskets ogjutay sacks. Do not put them in plastic bags.
These will keep moisture inside and make the semds

4. Remove the seed coat. For this you need a taogtar, which you do not use for grinding other
cereals. Neem is very bitter, and will give an egshnt flavour to anything else you grind in the

mortar. Place about 0.5 kg of the seed in the martd pound it very gently—not hard enough to
crush the seeds, just enough to break off the ceat exposing the kernel inside.

5. Next, separate the broken seed coats from tinekey winnowing themina -
light wind. /’,\Irt

6. Put a few handfuls of clean neem kernels intonlortar and—this time— /;.— e

pound vigorously until you produce a fine powdeakd only as much powder{ - '—“;*'_'LZZ/
. . . . . . . % Fof

you will use in a few weeks, since the insect-rapglproperties will not last as “——

long once you make a powder, especially if it ip@sed to light or heat.



Controlling moles with stinging nettles ?jhh Jfr‘i

U/

L el Y
Not only insects can be controlled with plant-basedhods % § I' .
Moles are a serious pest in many areas, partipilaose & J‘:s;i\‘i:i'l IS 7/
with higher rainfall. They can be controlled witarious f;f--'-f""i':. P, Y
__l,dl-...' b

poisons and synthetic chemicals, but these aréyarst ca
be dangerous to handle. A farmer in Kenya has fawdy - B
to control moles using the leaves of the stingiatile plant ‘WQ::
(Obetia radulg, known in some areas h#a hila or thabai &
Other plants with spiny leaves or stems can alsaskd.
Moles do not like the nettles as they irritate tlsensitive
skin. They move somewhere else, where they manteme “
by predators.

Dig out a molehill so you can see the tunnels legd it on both sides. Use a cloth or gloves,
push pieces of stinging nettle as far as you camtive tunnels. Cover the tunnel with soil.
u can find.

— 4 /f’)/;j’;’?*‘ 7y ;
A
r s Er

How to use neem powder

Neem powder is very effective for protecting cr@oesn a wide range of pestote: neem does
not kill pests immediately, as do many synthetistio@les. Do not expect to see insects fall dead
when using neem! When bugs feed on plants withasirggp of neem solution, they will quickly
stop eating, and will also stop growing and repoiaiy

On vegetable cropsMix 500 g (3 handfuls) of neem powder with 10 Er&f soapy water. The
soap helps dissolve active substances in the nesrdgs, and makes them stick to the plant.
Allow this mixture to sit overnight. After stirring well, spray the solution onto the plants, or
sprinkle it onto them with a grass broom. If yoe assprayer, be sure to sieve the solution first
using a fine cloth to avoid clogging the spray nez¥vhen applying the solution, take care to
cover the leaves of the plant completely, espgciat undersides, where the pests like to hide. If
pest infestation is heavy, apply twice in one wedgtherwise, one treatment every 7 to 10 days
will do. Stop using the neem solutioM3ays before harvest to keep your cabbages fresmdna
neem flavour (washing the produce well will remakis taste, but takes more water and time).

On cereal crops (maize, sorghum, milletYOne particular pest—the stalk borer—can be readily
controlled using neem powder. Mix equal parts efpbwder with sawdust or termite clay. Put a
pinch of this mixture into the funnel formed by Yymung leaves. When it rains, the active



substance will be carried down to where the boiddand will stop it from doing any damage.
Apply the

powder every 8 days during the critical early groweriod.
Normally three treatments will be enough to proteair
crops from attack.

As a control for root-knot nematodesNeem powder can
also be used as a soil amendment for controllimgatedes
especially in nurseries. Mix about two kg of pow(r
handfuls) with 10 litres of water and leave it aught
(there is no eed to add soap to the water). The next day
up the mixture and apply it directly to the soiingsa
watering can with the nozzle taken (fficture 1). This
amount is enough to cover an area of abouf &m x 4
m). After applying, stir the surface of the soithva rake to
improve contact with the neem soluti®icture 2). It is
best to treat the soil this way 10-15 days befdaatpg
seeds or transplanting seedlings.

Against ticks and internal parasites in livestockYou can
spray neem extract (at a higher concentration)vastock
to control ticks and lice. Feeding neem leavesoary
animals will control intestinal parasites.

Controlling maize stalkborer

Maize stalkborers are insects which burrow in tleensof maize or sorghum. Sometimes they
found in the maize cobs of young maize plants. Bhisowing and eating of the inside if the

plants severely reduces the yield of maize andhsorg Fh
TR

You can use neem powder to control stalkborerdeasribed earlier in thi ?L IR

section. Or you can use wood ash or soil, or aurexof both. Sieve the a _ V-

or soil to remove any big particles which may daentige leaves. Take @'ﬁ’ j
about 1 teaspoonful of the soil or ash (or a mitfrthe two) and put it /7% :
into the funnel made by the new leaves when theenalants are betweelf

45 and 90 cm (1.5-3 feet) high. It is best to appé/ash or soil before the
plants show any signs of stalkborer attack. Doapmly too much soil or
ash, as this may damage the leaves.

Sustainable Agriculture Extension Manue

Storing vegetable seeds

Vegetables provide valuable vitamins and minerathe diet, and they can also be important cash



crops. By storing their own seeds, farmers can savaey and ensure
a reliable supply of quality seeds of their locadgtable varieties.

; b Airrigt lid
Advantages

| l o Correct processing and storage of seeds ensutes hig
] germination rates.

o It cuts the cost of buying seeds and increase#sqrof

o It guarantees seeds are available when needed.

Seeds
g [:n;"r['ufntin}_;

Disadvantages

o Ifdiseased plants are used, the seeds may begpatity and spread disease.
o Farmers cannot process and store seeds from hylants.

Requirements

o Equipment: knife, watertight containers, buckesysi pieces of polythene bag or cloth,
airtight bottles or cans, water.
o Ripe (or dry) fruits or pods containing seeds. B&would be from non-hybrid varieties. If
not sure, check with someone who knows. Hybrid seed usually clearly marked as such
and are much more expensive.

sq Processing seeds

seeds

?nd dirc Fleshy fruits with wet seeds

Ol

The description below is for tomatoes. Use a sinmiathod for other
fleshy fruits with wet seeds (eggplant, cucumbeurds, squash)

_— {(ood

::mjﬁ 1. Select very ripe fruits from healthy plants fwitit disease)

2. Cut and squeeze all the seeds and juice inbmtaioer. Close the
lid tightly. Leave for 4—7 days. The mixture wikdin to ferment a littl¢Picture 1).

3. Shake the fermented juice gently and then ganta a bucket.
4. Add clean water. The viable seeds will sinkh® bottom and non-viable seeds will fl§Rtcture

2).

5. Carefully pour off the water and non-viable sesd that you are le 3

; o, Dirying
only with the good seeds. 4 B
-.-{- .-; o K Nt\i‘:{{'\ O
F".‘ % cloth Laid
6. Wash the good seeds and put them on a sacétbrtoldry for 2-4 || J, i| | Ml
days(Picture 3). i e T

frame



Fleshy fruits with dry seeds

Use this method for vegetables that have fleshisfiuith dry seeds inside (chilli, ladyfinger).

1. Put the whole fruits on a sack or cloth to dry.

2. Extract the seeds in the same way as for digssgee below).

Dry seeds

Use this method for vegetables that have dry fantgods (various types of beans, cabbage,

cauliflower, mustard, lettuce, onions and peas).

1. Put the pods or fruits in a sack or bag and gdhem to release the seeds.

2. Separate the seeds and put them on a sack ¢o ohgtfor 2—3 days.

3. Winnow the seeds to remove chaff, weed seedstied contaminants.

Seed storage

For all types of seeds:

1. Store the dried seeds in an airtight tin orlbeptth a cool, dry place. Label the bottle with thipe

of plant and the date of harvest.

2. To keep seeds dry, mix them with cooled ash foarfireplace or stove (0.5 kg of ash for every
1 kg of seed). Sun-dry the seeds from time to torieeep their moisture content low.

3. To protect stored seeds from insects, mix 3adpeons (15-20 g) of neem powder with 1 kg of
stored seed (see the sectionGomtrolling crop pests and diseades how to make neem powder).
Instead of neem powder, you can use 4—6 teasp@0r8(Q g) of chilli powder.

Do’s Don’ts

o Use only healthy, very ripe fruits or dried )
pods for seed. )

o Use clean water to wash the seeds (for wet
seeds from fleshy fruits).

o Drythe seeds in the shade if possible. 0
Avoid putting them in the direct sun around
midday, as this will lower the germination
rate. 0

o Treat the seeds with a chemical dressing if
you think that they may be diseased.

o Save seeds regularly so that you have a
constant supply.

o Sow seeds when they have been kept for 3—

Never dry seeds over a fire.

Don't process the seeds in the rainy
season, as it is impossible to get them
dry enough for storage.

Don'’t keep your seeds for a long time
(over 2 years), as they will not
germinate.

Don't let the seed to touch the soll
before storage. Soil contains many
micro-organisms that can carry
diseases.
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Community-based veterinary
services

Livestock health is a major problem facing farmens
herders throughout Africa. But there are few vetians in
remote rural areas. By the time a veterinariarbie t see a
sick animal, it may be too late. Modern treatmensy be
expensive, inappropriate and unsustainable in rem@as.

Cutbacks in government services in many countrieamthat . i/t

farmers cannot rely on them for treatments.

However, many of the most common livestock diseasels
other problems can be treated by local people usismall




range of simple equipment and drugs. Local peogifebe trained in applying these methods to treat
sick animals. This reduces both the running castisthe cost to each livestock owner.

In addition, farmers have a rich store of knowledgéherbal medicines that they have found effective
over the years. Much of this valuable "ethnoveteyhknowledge is being lost or is being replacg«
modern technigues, and younger people often lo@kndm it as a form of witchcraft. Sharing this
knowledge is vital to ensure that it is used angréserved for the future.

Providing community-based veterinary services mgslmuch more than training local people to treat
diseases and supplying them with drugs and equipr@eganization is key. There must be sufficient
people in the local community who keep livestocHl are interested in improving their animals'
health. This ensures a high level of community mement and improves chances of cost-recovery
and financial sustainability. Local groups proviglithe veterinary services must be strong,
independent and able to make decisions on how tagethem. These local groups should be linked
with government veterinary services and policy-nnaKer technical support and planning.

This section gives examples of various approaahgsaviding community-based veterinary services.
These include the training of paraveterinarianStimopia, the organization of livestock holders to
implement a pest-control programme in Ethiopiantrg in traditional practices in Kenya, and the us
of traditional herbal medicines.

Advantages

o Community-based approaches enable livestock hsatthces to be provided to a large
number of farmers in remote areas.

o Because they live and work in the villages, locaigveterinarians and traditional healers are
able to respond quickly to problems that arise.

o Community-based approaches improve the accessalhsiader farmers to essential
veterinary drugs and services, thereby improvimgh#alth of their stock.

o The nearest professional veterinarian can supettvesparavets and support them if necessary.
The paravets in turn can refer problems to therwetgan for further treatment.

o The paravets and community workers can monitorass@utbreaks and report them to the
authorities quickly.

o The paravets charge a small amount for their sesvand for the drugs and supplies they use.
By requiring some payment, they can replenish thguplies and cover their expenses, so can
continue providing the services in the future. Trhisans that the community's animal health-
care services can become sustainable and selefirgan

Disadvantages

o Paravets' knowledge and skills may be limited asdfficient to deal with serious problems.

o People may have limited confidence in paravets.

o The paravets, local people, the project manageamhthe government may have different
expectations of the paravets, for example in tleglder their services, the types of services
provided, and payment for them.

o Professional veterinarians may be opposed to theduaction of paravets.

o It may be difficult to maintain an adequate stotklimgs and supplies (especially after outside
funding has ceased).



Training paravets for dairy goats in Ethiopia

FARM Africa's dairy-goat project in the highlandskihiopia offered to train as paraveterinarians
people who were chosen by the women's groups jpeatiieg in the project. Each group chose two
people, usually one of the members and the husbiaother member.

FARM Africa gave the nominees 5-7 days of trainimghe village. The course content focused on the
major diseases in the area. It covered internasitass such as worms, external parasites (ticks and
mange), treating and dressing wounds, hoof-trimpeagtration and eye treatments. It also covered
how to diagnose common diseases and what diseasgsart to the authorities.

Local farmers were invited to bring in their siakimals for treatment during the course, so the
trainees got to see a wide range of cases andsdseand

were able to learn practical treatments on the. §gw trainees were invited to identify each diseas
and explain how they would normally deal with iheTinstructor then helped them identify the most
typical or prominent symptoms, explained how tdidguish one disease from another, outlined the
options for treatment, guided the trainees in ingahe disease, and discussed what follow-up
measures were necessary.

At the end of the course, the trainees were easng knapsack sprayer, castration equipment, hoof
shears and other basic equipment, as well as dysofgrugs and dressings as initial capital.

Every 6 months, the trainees receive training fiesé their knowledge and upgrade it, for instaince
identifying infectious diseases (such as pneumomgdcting drugs, and treating mastitis. The prbje
also replenishes the paravets' drug supplies.

The paravets charge clients for the price of theyslthey use, plus a mark-up of 10-20% so they can
cover their expenses and buy more supplies. Faepores that do not require supplies, such as
castration, they charge a set rate: for example Liper animal castrated.

Paravets are required to keep records. Literangti® requirement, as the record sheets are dyecial
designed to be used by people who cannot read ated w

The project has trained 100 paravets in this wagyTcurrently provide services to the villages in
their area, including the 1500 women members ol 2@ goat-keeping groups affiliated with the
project.—For more information, contact Kettema Yilma, FARMca, Ethiopia.

Tsetse control in southern Ethiopia

About 10 million knf of sub-Saharan Africa is unable to exf
of tsetse flies. The flies carry trypanosomosiseous diseas
kills many animals. In Konso district in southerthigpia, 16%
abort, and more than half the calves die. Manye$¢ deaths

s




Agriculture and local veterinarians have workedwical people to control tsetse flies. In an aliti
survey on livestock diseases, local farmers idiexkifrypanosomosis as their main problem. The
farmers and a team of specialists then made arptiacstudy of the problem, and shared their fingling
with the community, local decision-makers, and po&t donors. In 1995, the project arranged

= -r-cma;:[-_nl-;‘
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Treating cattle against tsetse flies

for 24 cattle-owners and elders to visit Ghibe, rghthe International Livestock Research Institute
studies tsetse control methods. The researchersrérated various control techniques, and discussed
the advantages and disadvantages of each.

After the visit, the community decided to test @fi¢che methods: the insecticide Deltamethrin, which
is poured onto the animal's back. FARM Africa pd®d funds, and the community agreed to take
over the costs after one year if the results westtipe.

At the end of the one-year pilot phase, veterimaigolicy-makers, community members and donors
held a workshop to evaluate the results and tofplathe future. The evaluation showed that thetpil
project was successful, and the workshop partitgpdecided to expand it to cover the entire area.
They chose a community-based approach to minirheaéed for trained workers, keep running costs
low, and to recover the costs in order to ensuséaguability.

The project decided to work with traditional, litesk-oriented community organizations called "fora-
men associations". These associations each hawt &omembers, who herd their livestock jointly.
The fora-men associations are responsible for usmgnsecticide to control the flies, developireywn
ideas on implementation, and contributing fundpdg for the insecticide.

For ease of management and co-ordination, thenf@na-associations are grouped into larger "fora-
men peasant associations". A total of 1130 livdstaxdders are organized into 10 of these larger
associations, which liase with and co-ordinateviiméous fora-men associations and manage the
funds.

The 10 peasant associations in turn are representdte Woreda Tsetse Control Committee. Other
members of the committee are Bureau of Agricultiadf, the Konso local government, and local
NGOs. District veterinary office staff provide tental support, training and supervision.

Farmer-technicians from ten peasant associations tne&ned on how the tsetse flies live on theleatt
and transmit the trypanosomosis disease, how feeticide controls the flies, and how to use the



insecticide. The trainees treated nearly 3000&;attbsely supervised by the veterinary staff. This
ensured that they were using the insecticide cthyreand could run the project with minimal help or
outside inputs. Cattle owners were required tolpay5.40 (US$ 0.80) for treating each of their
animals.

The veterinary staff recommended treating the alsis@ven times a year, but the farmers suggested
treating them only when there were many flies. Thesant the number of treatments could be reduced
to five, saving more than one-quarter of the cadte. community collected birr 18,000 to buy
insecticide, and the United Nations DevelopmengRommme donated an additional birr 50,000 to use
as a revolving fund.

The project seems to have had a major impact ohaatkth and productivity of cattle in the area.cgé
the insecticide treatments began the number déaafected by trypanosomiasis fell from 16% to
zero and the number of flies caught in traps fglLB0-fold from 3.25 flies per trap each day t030.0
The number of cattle deaths has fallen from 16%ftoeach year; the number of abortions from 20%
to 2%, and the number of calves dying has dropped 58% to only 8%.

However, this success has caused a new problerar fattle dying means a rising population. It is
estimated that the number of cattle will doubld 2years, resulting in a lack of forage and soil
erosion. Possible solutions include intensifyingafge production through planting fodder trees,
improved livestock marketing, and encouraging eatthners to focus on the quality of their stock
rather than the sheer numbers.

FARM Africa and ministry officials have learned tldevelopment projects can be much easier and
more sustainable when based on traditional, loagrmzations. They also discovered that with proper
training and supervision, farmers are able to lmndmplex technologies. Because of the project's
success in controlling the flies, it became possibit livestock owners to herd their animals orexal
land that had previously been infested by tsetsétlids meant there was the possibility of condlict
with other people interested in using the same. l@ndavoid such conflicts, it was important to

involve all the people who shared the valley in mgldecisions about how to use-#tFor more
information, contact Tibebu Habtewold, FARM Afri€dhiopia.

Training in ethnoveterinary medicine in Kenya

Intermediate Technology-Kenya staff identified Ibitaditional healers in Tharaka, in eastern Kenya,
and asked them to identify traditional remedie$ thay found useful. The healers were asked to say
which treatments they knew were effective, and Whiey had less confidence in.

IT-Kenya then invited two of the most respecteditranal healers (a man and a woman) to join a 10-
day training course for a group of 15 paravets atiianti. The course covered both modern and
traditional remedies. As part of the course, thaldrs trained the paravets in how to collect, prepa
and administer traditional remedies for variousbpgms.—For more information, contact Orito
Mageka, IT-Kenya.



Examples of local treatments for animal diseases

Farmers use a wide range of medicines to trealgme
in their livestock. Many of these medicines areeloasr
herbs growing wild nearby. There are thousandsict
treatments, used by livestock holders and tradiion
healers. Below are four examples used by farmers i
Zambia and Zimbabwe.

Chest congestion in cattle

Farmers in Kalomo South, Zambia, use the root of ¢
plant (calledsimatindiin the Tonga language) to trea
cattle that have pneumonia. They dig up the lgpgejpkin-like root of the plant, cut it in half and
pound it into a paste. They mix about 2 kg of thetp with 3 litres of water, and boil it for atde4.C
minutes. They allow the mixture to cool, then fotiee sick animal to drink about 750 ml of it. They
use about half this dosage for calves less thageéats of age. They treat all animals (both siak an
healthy) in a herd at the same time. If the anirdalsot recover in 4 days, the farmers repeat the
treatment. They are careful not to overdose, ascdm harm the animal. The farmers find that this
mixture is also good for deworming the cattle.

Deworming cattle

Farmers in Kalomo use red mahogakipdya myasicagr mululuin Tonga) to deworm their cattle

and to treat diarrhoea. They cut about 1 kg of rgahg roots into pieces, boil them in 2 litres of
water for 15 minutes, and allow the mixture to cddley make adult cattle drink about 350 ml of the
liquid. For calves between 1 week and 2.5 yearstbé&) use 125 ml. They make sure the cattle have
plenty of water to drink in the days after admieigtg the medicine. They do not repeat the
treatment until at least a week later. While themeanedicine can be used to cure stomach pains|in
people, pregnant women should not drink it asnt@@use a miscarriage-Brian Mooka, Zambia.

Wound treatment

Farmers in Zimbabwe use the leaves ofrthevengahonyplant to treat septic wounds in their cattle.
They crush the leaves, add some drops of waterpaithe paste on the wound. They repeat this
after 2 days if the wound has not yet healed. mbheengahonypaste helps the wound heal.

Eye treatment

Farmers in the same area use the milky sap @tmsvosveplant to treat pink-eye infections in their
animals. They do not put the sap directly intodie, but rub it above the animal's eyelid. This

normally cures the diseases within 3 day&ephaniah Phiri, Zimbabwe

For many more cures used by farmers in Kenya, I3¢2G and IIRR. 1996thnoveterinary
medicine in Kenya: A field manual of traditionalienal health care practiceNairobi.



Keeping male animals for breeding

Many farmers are reluctant to keep male animallqkue-goats, rams or cockerels), as they are
costly and difficult to keep, and do not producékror offspring. The farmers prefer to sell or
slaughter the male animals, and keep only the fesn8ut this may make it difficult to find a male
for breeding. The few males that are in the villaggte with all the females, causing problems of
inbreeding.

Governments often keep male animals of improveddsat breeding stations, and use the semen to
provide artificial insemination services. But thare few such stations, and the nearest may be a
long way away. By the time the farmer is able tib aa inseminator, the female animal may be no
longer on heat.

Groups of farmers can overcome this problem inousriways. The group may decide to buy an
animal and give it to one of the group members bk lafter. Or an individual farmer can own the
male, and lend it to other farmers for a fee.

The approaches described in this section are usdierle there are few male animals, or where it is
difficult to access the services of a breedingataflThey can also be used to improve the quafity o
the local breed of livestock by crossbreeding gradles with a male of an improved breed. The
description below is for cattle, but the approaah be used with all types of livestock, as shown by
the examples later in this section.

Procedure
1. The farmers' group buys a bull (possibly onaroimproved breed).
2. One of the group members feeds the bull andsl@dter it.

3. When a cow comes on heat, its owner bringstiiédoull for breeding.
4. The cow-owner pays the bull-keeper for the serin cash or in the form of feed.

5. Every 2 years, the group sells the bull and langther one. This is to prevent inbreeding.

Issues



Issues and problems encountered in this type abagp include:

o Should the male be a local or an improved breed?ocal breeds may be more resistant to
diseases, but improved breeds often produce moae ane milk.

o Who should own the maleAlternatives include ownership by the group (witime
payment to the person keeping the animal), or ostmerby an individual (who charges
others for the breeding services of the male).

o Who should keep the maleKeeping a male animal involves quite a lot of warid
responsibility: providing feed and water (more domale than a female), keeping the animal
healthy, and dealing with the females which combet®red.

o How is the male animal to be fedBome communities bring feed for the male, or setea
community land to grow fodder grass.

o How is payment for the male's service madePayments can be made in cash or in kind (in
the form of fodder, feed supplements, milk, or Arotanimal).

o When should payment be made?lternatives include on service (each time a fenisl
served), on result (when the female successfullgggbirth), or continuous (eg, villagers
take turns in bringing feed to the male).

o What is the level of payment™ow much should the keeper get for caring forrtiade
animal? In general, the benefits (in terms of caskjnd payments or prestige) should be
high enough to be attractive for the keeper, batdoough for the group to want to
contribute.

o Are the animals healthy?The group should make sure that both the male leéemales
are healthy, to avoid spreading diseases and pests.

There are many different ways of resolving thesads. The examples below illustrate some of
these.

Dairy goats in Ethiopia

As part of its work to promote dairy goats with wemin Ethiopia (see the section Gammunity-
based veterinary service$ARM Africa established 15 community goat-breggdstations in the
highlands of eastern and southern Ethiopia. At station, a village woman keeps an exotic-breed
he-goat for mating with the female animals beloggmgroup members. The group decided who
should look after the he-goat and how to pay ferliteeding service. Payments included providing
feed for the male, paying when they bring a fenfialenating, or working on the keeper's farm.

This arrangement began to have problems: some farianéed to bring feed for the he-goat, as they
scarcely had enough for their own animals. Theg als

said they were too busy to work on the keeperts.fdihe keepers started to complain about their
extra work and the lack of reward from looking aftee he-goat. At this stage, FARM Africa
decided to pay the keepers birr 10 (US$ 1.30)Veryecrossbred kid born. It said it would make
such payments for no more than 2 years—the timeitld take for the crossbred kids to grow and
start to produce milk.

After seeing the quality of the offspring, womeg¥sups in Eastern Harange decided to buy their
own exotic he-goats for birr 1200 (US$ 170) eadfeylpay birr 5 for every successful kid sired by
the male. Moreover, the keeper receives 25% optlce of the male when it is sold.

Not all the breeding stations have been succedafiflonso and Wolaita in southern Ethiopia, the



project ended before farmers were convinced ob#nefits of improving their goats breeds in this
way.—For more information contact Kettema Yilma, FARNcA-Ethiopia.

Breeding-bulls in Zimbabwe

Villagers in Mujimba, Zvishavane district, Zimbabweacked a good-quality bull. They asked
Lutheran World Federation for help, and were giaeoull of an improved breed. They agreed that
the village councillor would keep the bull and webgkraze it on common land along with other
farmers' cows. If a cow belonging to a farmer lgyfiar away comes into heat, its owner borrows the
bull and takes care of it while it is on his or femim. After the service, the bull is returnedhe t
councillor's house.

The bull has improved the quality of the animalshie village. The group now plans to plant
improved fodder crops such as Napier grass andykikmass on community lang-For more
information contact Zephaniah Phiri, Zvishavane @&roject, Zimbabwe.

Cockerels in Kenya

The Kenyan Ministry of Agriculture has given grougdsvomen in Naitiri each a cockerel of an
improved breed. The women chose one of the groupbess to keep the cock. Each of the
members has about five hens; she can borrow thefamm the manager for about a week. In
return, she has to give the manager a 2-monthfottk.cThe manager can then do what she wants
with this bird: sell it, slaughter it, or add it keer flock.

This scheme works well, though there have beenlgmtd There is a danger that the cock contracts
diseases, and moving the cock around may strdsscial cocks are also still being used, diluting

the effect of the improved cock on the qualitylof tocal poultry—For more information contact
Eric Kisiangani, ITDG Kenya.

Bulls in Kenya

A group of farmers in Taita, Kenya, received a lndin the government. One member of the group
keeps the bull, and the other members bring tleeusdo it for service.

They must spray the cow against ticks before bniggfi to the bull; to make sure, the bull-keeper
sprays it again before the service.

Each time a cow is served, the cow owner must ipakéeper KSh 100 (about US$2) and bring a
load of Napier grass as feed. Out of the paymeKiS#f 100, the bull-keeper can pocket KSh 90,
but must set aside KSh 10 for maintaining the &ndl for medicine and other supplies. Every 2
years, the group sells the bull and buys anothertomvoid inbreeding. +or more information
contact Ruth Masha, HPI-Kenya.

Payment with milk in Kenya

A farmers' group in Matunda, Kitale, Kenya, pays bll-keeper in the form of a dairy cow. The
keeper can keep 2 litres of milk each day in payrf@amiooking after the bull. The rest of the milk
is sold, and the money goes into the group's faABlor more information, contact Dorcas Nekesa



Wangila, Kenya.

Avoiding inbreeding in goats in Kenya

A farmers' group in Mangu, Kenya, avoids the probé# inbreeding by keeping two male goats. A
farmer is not allowed to bring a female goat toenaith its own sire. Farmers pay KSh 30-50 (US$
0.50-0.83) per service, but if a female does nobbe pregnant, it can be mated again without
payment. The group also buys feed concentrateetbthe males—For more information, contact
Peter Njenga Ndung'i, Kenya.
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Animal draught power

Animal draught power is useful for small- and mexhtscale farmers with limited income: those
who cannot afford to buy or hire tractors. Draugimals can be used for many purposes: mowing,
ploughing, weeding, harvesting, transportation pumchping water. Many types of animals have
been used as draught animals, including cattleXen), donkeys, mules, camels and horses.

Animal draught power is particularly useful for dinalder farmers who practise sustainable
agriculture. The animals provide a good sourcerganic manure, and grass and tree fodder can be
used to feed them. Using animal traction to prefiadand, and for weeding and other field work
helps to avoid the compaction and physical destmicf the soil that can be caused by tractors.

#
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Advantages

o Draught animals reduce the amount of physical labod makes farming a more appealing
occupation. It thus encourages farmers to staperarm and not to migrate to the towns.

o Replacing hoes with draught animals and equipnmemnéases productivity. Farmers can
double or triple the area cultivated, thereby iasieg crop output at low cost.

o Animal draught power is not expensive. The animals equipment are cheap compared to
tractors. The investment can pay for itself in\& fears.

o Animals compact the solil less than do tractors.

o The animals and equipment can be supplied loddkreby creating less dependence on
external resources.

o Draught animals do not require radical changesapming patterns or labour. Although they
reduce labour needs in some field operations,datmgs are not drastic, and labour can shift
to other activities, such as planting, harvesting earing for animals and harnesses.

o The use of animal draught-power can create worlodppities by stimulating the
development of artisans, increasing jobs for lidatksmiths, carpenters and leather-makers
who produce the equipment needed.

o Farmers can hire out their teams and equipmerttdasport, water-pumping and tillage.

Disadvantages

o Using draught animals is more labour-intensive tihactors.
o Although they are cheaper than tractors, the egeipprand materials can still be too



expensive for small-scale farmers.

Using donkeys for draught power in Kenya

Manor House Agriculture Centre, located in the Rdiley province of Kenya, uses donkeys for
animal power. It chose to work with donkeys foresaV reasons:

(o]

7.

8.

Donkeys are more resistant than other species hy tnapical diseases, such as those carried
by ticks.

Donkeys do not eat as much as ruminant species.

Donkeys learn quickly; they can be trained in al#t weeks.

Both sexes of donkeys deliver equal amounts of pdfeenales need a 6-month work rest
during and after a pregnancy).

A donkey can pull 25% of its body weight for 4 heum the morning and 3 hours in the
afternoon, for a total of 7 hours per day. Oxenaaly pull 18% of their body-weight, and
only for 4— 4.5 hours per day. Oxen need more fonehewing the cud to allow for proper
digestion. So donkeys take less time to converd fato power.

In arid and semi-arid areas, the cost of keepirgnax often too high to make them a feasible
source of farm power; donkeys are less costly epke

Donkeys can work for as many as 30 years; oxemvoak for only about 15. Since donkey
meat is not valuable, there is no reason to slaughem, so they live for a long time.
Donkeys can usually be acquired from local markétslower cost than oxen and horses.

Manor House provides training and technical asscgtdo farmers on how to use collar harnesses to
improve performance and how to avoid injuries ® @ahimals.

Requirements for a donkey harness
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(0]
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Lapar hame $irap

Hame

Leather: for harness straps.

Canvas cloth: for canvas pads. Since donkeys do r
have natural padding to absorb the pressure of the
equipment, yokes are not used. Rather, a collarelsal

aather.

is used to enable them to pull loads more comftytal P

and efficiently. o ¢ \‘19 )@H

Wood: for harness frames and hames. T
Ropes or chains: for the link between the animdltée ol N
load.

Training donkeys to work as draught animals

Young animals (about 2.5-3 years old) of eitheraexthe best age for easy training. Although they
are more difficult to train and it takes longer,tore donkeys can also be trained to provide draught
power. A young animal can be trained in 3—4 weikakes 6 weeks to train a mature animal.

1.

Over a period of a month or more, the owner shautfdto develop friendship and a good
working relationship with the animal. This woulctinde feeding and providing water to the
donkey, grooming it, leading the animal to shetteto pasture, and other general care.
The training starts by having the animal wear htligarness and bridle for 2 hours in the



morning and 2 hours in the afternoon. The farmartcan the donkey to take the bridle by
opening its mouth with his fingers. The bridle hass which allows the farmer to train the
animal to obey commands: steer, turn, stop, ancerbaeckwards. This training will take
about 3 weeks, depending upon the trainer.

3. When the donkey reaches the age of 4 years, thea&oan take on light duties, such as
mowing and transporting light loads. Once the ahimaa reached the age of 5, the work can
be gradually increased: for example, ploughing2ftwours in the morning and 2 hours in the
afternoon. Young draught animals should only dbtliduties because the animal’'s body
tissues are still growing and developing.

Do’s

o Provide adequate feed for the animal, especiadggrgrains and grain by-products.

o Provide adequate water and salt to the animal. ghtaanimals need to replace water and
minerals lost through sweating during work.

o Deworm the animal regularly, about every 3 months.

o Allow the animal adequate rest. Work the animahg morning, then let it rest at least 4
hours during midday (you can give it feed duringlday). You can work again in the
afternoon for 3 more hours.

o Train the animal in the language that will be usgdhe owner.

o Provide adequate shelter for the animals.

o Trimthe hooves regularly. Trim them at least twdteing the rainy season. Do not trim
them during the dry season as they may crack.

o Ensure proper harnessing to avoid health problesis as galls, wounds and burns which
can reduce the animal’'s performance.

o Although donkeys are hardy, they still requi
general grooming and should be keptina c
environment. Treat diseases and wounds
promptly.

o Use a cart rather than transporting loads on

Don’ts

o Don't overwork the animal, as it may kick or becostebborn.

o Don’'t work pregnant female donkeys for 3 monthoobefind for 3 months after they give
birth. This allows proper nutrition for the foal.

o Don't mistreat the donkeys when harnessing, sottiganimals begin to feel comfortable
when performing their duties.

—For more information, contact Alfred Mayende, MaHouse Agriculture Centre, Kenya
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Zero-grazing

Zero-grazing means keeping animals in a stall,lamdjing fodder to them instead of allowing them
to graze outside. It is also sometimes called &nd-carry”. The description below is about how to
keep dairy cattle using zero-grazing. It is annstee system that produces addimilk from a smal
amount of land.

Zero-grazing can also be used with goats and sfAdwy. can be kept in a shed with a slatted wood

or bamboo floor, raised about 1 m above the grotihd.droppings fall through the slats into a pit
beneath the shed. They can then be carried awag tised as fertilizer.

Location

Zero-grazing is especially useful in areas whene la scarce. It requires a reliable source of,feed
and sufficient labour to cut and carry the feed.

Advantages

o Zero-grazing reduces the number of pests (espgtiekls and intestinal worms), since the
animals do not graze on infested pastures.

o It allows the intensive use of land for growing died, and maximizes the use of the available
land.

o It reduces damage to crops caused by grazing .cattle

Disadvantages

o This method requires labour to cut and carry tleel fend to fetch water.
o Building and maintaining the shed and pit take nycened labour.



Requirements

o Building materials for the cattle shed (wood, cetmeand, gravel, posts, roofing).
o Field to grow fodder.

Shed construction

1. Choose where to build the cattle shed. Thislgho®i close to a reliable source of clean water, as
cattle can drink up to 100 litres of water a d&ydssible, build the shed near a field where yau ¢
grow fodder.

2. Build the shed (see the diagrams for a suggessidn). The roof can cover the whole pen, or just
the animal cubicles. It should slope away frompba so rainwater does not fall into the pen. The
roof can be made of metal or thatch; thatch iseolalit must be repaired regularly and can catch
fire. The roof should slope from a height of ab2ut m (9 feet) at one side, down to about 2 m (7
feet, high enough for a person to stand up in).

3. The walking area should have a floor made otoete or hard-packed soil. Concrete is better, as
this is where the animals will spend most of thiere, and concrete is easy to clean. The floor
should slope gently (2 cm drop in every 1 m distame 2.5 inches in 10 feet) towards a channel
leading to a manure pit outside the pen. The coa@a@n be made from a mix of 1 part of cement, 2
parts of gravel and 3 parts of sand. The floor Ehaat be made too smooth, otherwise the cattle
may slip on it.

4. Dig a manure pit, large enough to hold the mamuoduced in 2-3 days. Dig a channel leading
from the walking area to the pit, and line the ctelrand pit with concrete. If you cannot afford
concrete, make a paste of red soil, cow dung amdSxeear this paste on the sides and bottom of the
pit. Allow it to dry, then smear on another lay@epeat this five times to build up a leak-prootlay

5. Cover the pit with a plastic sheet or bananadsdo reduce the amount of sunlight hitting the
manure. Sunlight causes the nitrogen in the matouescape into the air, so reduces the value of the
manure as fertilizer.

6. Make individual cubicles 120 cm wide x 210 cmdd4 feet x 7 feet), one for each cow. The
cubicle floors should be made of dry soil, as egttiefer to lie on soil rather than on cold coreret
The cubicle floors should be higher than the caectieor of the walking area and should slope
slightly toward the concrete. The cubicles sho@dust large enough so the urine and dung should
drop onto the concrete area,; this keeps the cubatéan.

7. For calves, you can put in temporary barrierw@dd to make the pens smaller: about 120 cm
wide x 150 cm long (4 feet x 5 feet). The floortlndé calf pens should be raised about 4 cm (1.5

inches) and should be made of slatted wood. ThsHesep the floor clean, and protects the calf
from diseases.

8. Set aside parts of the stall for a milking aard as a store for feed.

9. Provide troughs for water and feed in the wajlkanea and the calf pen. Provide a feed trough in
the milking area so the cows can feed during mgkin
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Diagram of a shed for two cows. The roof shouldectke whole shed; part has been cut away to
show the inside of the shed.

Fodder

1. Plant fodder crops near to the shed so you tbanee to carry the feed too far. About 0.4 ha (1
acre) of Napier grass is enough for each gradeg daw. If the Napier grass is intercropped with
desmodium or other legumes, 0.3 ha (0.75 acrejasgh for one cow; 0.4 ha of Napier and
desmodium is enough to feed a cow and a calf. I8esdction osrowing Napier grass for fodder
for more information.

2. Plant the fodder grass in rows, and dig a sialtench in between each row. You can put the
manure slurry into these trenches to fertilizeghess.

Feeding and management

1. Every day, cut fresh grass and feed to theecdithke sure the feed troughs are never empty.

2. Provide as much water as the animals want tddri

3. Hang solid mineral blocks (you can get thesenffeed stores) for the animals to lick. Or you can
put powder minerals in a wooden box with an opgn &md fix the box in the pen for the animals to

lick.

4. Clean the walking area every morning. Pour watethe concrete and sweep all the manure



towards the manure pit. Every 2-3 days, removentaeure slurry from the pit and use it to fertilize
the fodder grass. You can also use the manurettlivée other crops (see the sectionldrine-
manure slurry as fertilizgr

Do's

Protect the stall from predators such as hyenagaahkdls.

If the area is very hot, you can roof the walkingaaas well as the shed. Otherwise, you can
leave the walking area open.

If necessary, put straw in the pens as beddinthéoanimals.

Make sure the animals have enough space to be dain Keep the stall clean.

Watch carefully for pests and diseases, and thea early.

Keep the bull separate from the cows. Watch thesamawefully for signs of heat so you
know when to breed them.

o O

O O O O

Don'ts

o Don't use roadside grasses as feed, as they aaddgpests such as ticks, and diseases such
as foot-and-mouth disease.
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Planting Napier grass for fodder

Napier grass is an improved fodder grass that mesla lot of high-protein forage. It is also known
as "elephant grass", "Sudan grass" or "king grdssScientific name i®ennisetum purpureum

Location

Napier grass is best suited to high rainfall arbasijt is drought-tolerant and can also grow wrell
drier areas. It does not grow well in waterloggesha. It can be grown along with fodder trees
along field boundaries or along contour lines oraee risers to help control erosion. It can be
intercropped with crops such as legumes and fotldes, or as a pure stand.

Advantages

Napier grass is propagated easily.

It has a soft stem that is easy to cut.

It has deep roots, so is fairly drought-resistant.

The tender, young leaves and stems are very pldtatlivestock.
Napier grass grows very fast.

O O O 0O o



Disadvantages

o Napier grass is an aggressive plant that spreaolsgh rhizomes under the ground. If it is
not controlled, it can invade crop fields and beeaweed.
o The older stems and leaves are less palatable/éstdck.

Requirements

o Planting materials.

o Rope, hoe, wheelbarrow, tape-measure or measuighkgnath marks at 60 cm and 90 cm (2
feet and 3 feet).

o Manure.

Procedure
Napier grass can be planted using three differesthads: by cuttings, "slips" or whole stems.

Planting cuttings

1. At the beginning of the rains, collect the plagtmaterials. With a sharp knife, cut the bottom
part of young Napier grass stems into pieces. pate should have at least three nodes (the knobs
or swellings on the stem).

2. Stretch out a rope across the plot to makeysuéhave a straight line.
Using the hoe and measuring stick, plant the pietstem at 60 cm interva
along the line. Plant them angled into the grourabaut 30 degrees, so tw
of the nodes are buried in the soil and one is albb& ground.

Grass growing

3. Plant more rows with a spacing of about 90 cre¢38) between the rows -

|
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Planting "slips" or "splits"
If you planting "slips" or "splits", you do not havo wait a long time for the grass to grow before
you can multiply it. Seedlings from the slips beeoestablished more quickly than those grown
from cuttings.

1. Cut Napier grass stems at ground level to reradi\tbe green material.

2. Dig up the clump of roots and shoots growingarritie ground.

3. Separate each seedling from the clump. EacHisgedust have both roots and a shoot.

4. Trim the roots to about 5 cm (2 inches) long.

5. Plant the seedlings in small holes or a furrow.

6. Cover the roots with soil, but leave the shomsn to the air.



Planting whole stems

Planting whole stems is useful during the heavy

rains, and in hilly areas where you need the g
sprout quickly to cover the ground. Plant them
along the contour to control erosion.

1. Cut whole young stems of Napier grass, abo
m (6 feet) long.

2. Put the stems end-to-end in a furrow, and covei
them with soil.

Maintenance and harvesting

1. Water immediately after planting.

2. Weed the Napier grass plot regularly.

3. If any of the cuttings die, fill in the gaps tvihew ones.

4. Harvest the grass when it is 90_120 cm (3_4 fagh. Harvest the grass following a pattern.
Beginning at one end of the row, cut enough gra$sdd your animals for 1 day. The next day, cut

the next grass along in the row. Carry on until yeach the end of the row. In this way, you will
always be able to cut fodder for your livestock.

5. Apply liquid manure by digging trenches in betwwehe rows of grass. Pour liquid manure into
the trenches (see the sectiondmime_manure slurry as fertilizefor details).

6. If the livestock do not eat all the grass, Umeremainder as mulch or compost.

Do's Don'ts

o Cutthegrass 15 25cm (6_10inches) o Don' use older stems as planting

above the ground. Some farmers have materials, as they will not germinate

found it is better to cut at ground level, well.

though this may damage the plant too o Don'tintercrop with cereals, as the grass

much. will compete with the crop for nutrients

o Fill in any gaps in the rows with fresh and light.

cuttings. o Don't allow animals to graze on the
Napier grass, as they may damage or kill
the plants.

o Don't allow the grass to overgrow, as it



may become a weed.

o Don't allow the grass to grow too high
(more than 120 cm or 4 feet), as
livestock will not eat it.

Sustainable Agriculture Extension Manual

e T i B
5
|

™

Tethering

ﬁ b
Tethering involves tying animals by a ropeto apeg I

driven into the ground so they can graze only @ th !

circle around the peg. Tethering uses pasture land "+, - 41 jt {*{l"
efficiently and stops animals from straying. It dan £ iy '

used with any livestock species (including catileats, i fi s

sheep and chickens). e ]

& 3&4
Location \G{& h“ ff"’l{[fﬁv !

Tethering is useful where land is in short supplyit is not possible to build fences for paddocks
because of the cost or the lack of fencing materddu can tether animals around the edges ofdh fie
where crops are growing. After the harvest, youredgase the animals in the field to graze on the
crop residue, or you can tether them in the fielgrevent them from straying.
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Advantages

o A full-time herder is not needed.

o Tethering is a very flexible method that can bedusemany different circumstances.
o It does not require fencing or other expensive tapu

Disadvantages

o The animal cannot run away from predators.
o The animal may be strangled by the rope if itesl tio a tree.
o The animal must be moved frequently to make sunastenough feed and shade.

Tethering in the highlands of Ethiopia

There is a serious shortage of grazing land irhtgklands of Ethiopia. Farmers keep a small
number of livestock (usually a pair of oxen, a cawd a few goats and sheep), which they tether
around the homestead, on the edges of crop fieldsalong roadsides. It is a good way of using
land that would otherwise be unused. In areas widnsive cash crops, such as coffee, Gatlfa
edulig and vegetables are grown, farmers tether th@nals all year round. In places where annual
food crops are grown, farmers tether the animallg iarthe wet season, and in marshy bottom land
in the dry season. They give the tethered aninddgianal feed such as crop thinnings, weeds and



hay.— For more information, contact Kettema Yilma, FARMca-Ethiopia.
Requirements

o Pegs.
o Rope.

Procedure

1. Tether each animal separately to a peg usiog& Make the rope long enough so the animal can
reach sufficient forage, but not so long that thaerwill become tangled in bushes. For cattle, garu
tie the rope around the animal's neck or one dfotst legs. It is best not to tie a goat or shiegphe

leg as it may break its leg if it is startled.

2. Move the animal at least three times a day.

3. Provide water to the animal, or bring it to aeveng point, at least twice a day.

4. At night, bring the animals into the kraal.

Do's Don'ts

o Use a strong rope, o Don't tether animals to a tree, as they can god@unal
preferably made of sisal. round the tree and strangle themselves on the rope.

Poultry manure as a cattle-feed supplement

Poultry manure makes an excellent feed supplenoemattle, goats and sheep. It is high in ure
source of nitrogen, which improves the environmenhe animal's rumen (stomach). This helps
use the feed more efficiently and easily, makirgahimal better nourished with whatever feed is

available.

Location

Feeding poultry manure is useful where large nusmbépoultry are kept in houses. Cattle-raisers
can use the droppings from their own poultry, drrganure from chicken farms.

Advantages

o The urea in the manure makes the animals healtthyadn
o Poultry manure is readily available.



Disadvantages

o Poultry manure can carry bacteria that cause sataoand coccidiosis disease. Animals
that eat it may become ill if the manure is not-duied well enough.

Requirements

o Bag or container for manure.
o Sieve, shovel.

Procedure

1. Remove the manure from the poultry house and dimythe sun. Important: it must be dried
well to kill any bacteria in the manure and to gnevmould.

2. Break up lumps in the dried manure and siet@riemove wood, stones and nails that can harm
the cattle.

3. Mix the powder with other feed supplements saglran, maize and the powder left over from
milling grain. You need to mix the manure with atlfeeds because otherwise the cattle may
refuse to eat it.

4. Feed this mixture to the cattle. The manure fi@® chickens is enough for 1-4 cattle.

5. You can keep the dried manure in bags for @rwnths in a dry, airy place (such as under the
roof).

Do's Don'ts

o Drythe manure properlyin o Don't give the manure mixture to young cattle less
the sun to kill any bacteria. than 5 months old, or to sheep and goats lesshan

o Feed dairy cows with the months old. They can catch salmonella and
manure-concentrate mixture coccidiosis easily, and their rumens have not yet
once a day. You can feed developed enough to be able to digest the manure



non-dairy animals with the properly.
mixture twice a day. o Don't feed wet manure.

o If you store the manure,
keep it dry.

Poultry manure as a cattle-feed supplement

Poultry manure makes an excellent feed supplenoemattle, goats and sheep. It is high in urea, a
source of nitrogen, which improves the environmenhe animal's rumen (stomach). This helps
use the feed more efficiently and easily, makirgahimal better nourished with whatever feed is

available.

Location

Feeding poultry manure is useful where large nusmbépoultry are kept in houses. Cattle-raisers
can use the droppings from their own poultry, drrganure from chicken farms.

Advantages

o The urea in the manure makes the animals healtthyadn
o Poultry manure is readily available.

Disadvantages

o Poultry manure can carry bacteria that cause sahaoand coccidiosis disease. Animals
that eat it may become ill if the manure is not-duied well enough.

Requirements

o Bag or container for manure.
o Sieve, shovel.



Procedure

1. Remove the manure from the poultry house and dimythe sun. Important: it must be dried
well to kill any bacteria in the manure and to gnevmould.

2. Break up lumps in the dried manure and siet@riemove wood, stones and nails that can harm

the cattle.

3. Mix the powder with other feed supplements saglran, maize and the powder left over from

milling grain. You need to mix the manure with atlfeeds because otherwise the cattle may

refuse to eat it.

4. Feed this mixture to the cattle. The manure fi@@ chickens is enough for 1-4 cattle.

5. You can keep the dried manure in bags for drtwnths in a dry, airy place (such as under the

roof).

Do's

o Drythe manure

properly in the sun Don'ts

to kill any bacteria.

o Feed dairy cows
with the manure-
concentrate mixture
once a day. You can
feed non-dairy
animals with the
mixture twice a day.

o If you store the
manure, keep it dry.

(o]

Don't give the manure mixture to young cattle kss 5
months old, or to sheep and goats less than 3 sotdh
They can catch salmonella and coccidiosis easily their
rumens have not yet developed enough to be aldgést
the manure properly.

Don't feed wet manure.
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Leucaena tea as a feed supplement

Leucaena leaves can be used to prepare a "teairmwhich can be used as a daily feed
supplement for cattle, or as a treatment to sthemgtveak animals. This practice has been used
for 5 years by the Baraka Farm in Molo, Kenya witliture cattle (not calves), but could probably
also be used with goats and sheep. The tea mistespecially effective for weak or sick

animals.

Because leucaena leaves contain mimosine (a sebdfzat can be toxic in large doses), the
animal should not be given too much of the tedt, can become ill.

Advantages

o The animals benefit faster from the nutrients mducaena than if they eat the leaves.
o The tea can be used as a daily supplement to iraghevnutrition of ruminants.

Disadvantages

o This practice has not been systematically testdchasessed. Further research needs to be
done.

Requirements

Leucaena leaves (about 30 kg of green material).

Large drum (eg, a 44-gallon drum).

Sack made of porous material such as sisal (egtibzer bag).
Pole, rope

Plastic sheet to cover the drum.
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Procedure
1. Chop 30 kg of leucaena leaves into small pieces.
2. Put the chopped material in the sack.

Pole

— Plastc bag
as couer

3. Fill the drum three-quarters full of water (ab&g0
litres, or 33 gallons).

4. Tie the sack of leucaena leaves to the polesasgend | 4 —a = - _ Sarkof lenama
in the drum. Cover the drum with a plastic sheet tanit [~ | I frves
tightly to prevent nitrogen from escaping. | L -



5. Leave the sack in the water for 14 days to fatnfstir it every 3 days.

6. After 14 days, remove the sack from the watbe fea should be used within 5 days of
removing the sack.

7. Dilute the tea with two parts of water for egeint of tea.
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Water Leucaena tea Drink for cattle
(no more than 2 litres/day

8. For a mature cow (350-450 kg), give no more thétres of diluted tea per day. Offer the
diluted tea to the animal to drink. If it will ndtink, put the liquid in a bottle and force theraal
to swallow it.

Do's Don'ts

o As a feed supplement, give the tea to the animal o Don't overdose the animal.
every day. As a supportive treatment, give thadea Give only the
a sick animal each day for 3 days. recommended dosage.



Bee-keeping

Bees are traditionally an important part of smalle
integrated farming systems. They are vital

contributors to pollination and crop productiondar
they produce honey, beeswax and other product:

Location

Bees thrive in a wide range of warm, tropical
climates and topography. They do well near natu
forests and on integrated farms with abundant we
and flowers.They do not survive in excessively ¢c
hot or dry locations. -

Advantages

o Bee-keeping does not require a large piece of daradland title.

o Bee products provide farmers with an additionakrsewf income. Both local and
international markets are readily available.

o Bee-keeping requires a minimal amount of labourraméxternal inputs such as fertilizers
or pesticides.

o Bee-keeping skills are simple and easy to learrerRa.normally pass these skills on to
their children.

o Planting various flowers to attract bees helps ta@mra range of insect life, maintaining
the biological balance and controlling insect pests

o Bee-keeping encourages minimum tillage in the & ha) around the hive, since oxen
or noisy equipment may disturb the bees.

o Honey has many uses. It is used as a medicinaufoehs and livestock. It is a symbol of
social prestige and is used to pay bridal dowtiesome cultures, an exchange of honey
symbolizes the settling of major conflicts. Honsyalso used as a food-preservative.

Disadvantages

o Bees may be killed by chemicals such as insectcahel pesticides.

o Bees may sting the careless. They can become aggrésthey are not handled correctly,
or if they are disturbed by children or animals.

o Bees may not survive prolonged rain or drought.



Protecting bees from predators and poisoning

Ants and birds (bee-eaters) are the main predatdrses. Below are some ways of protecting
bees from these predators and from chemical
poisoning.

Ants

(o]

Bee-eaters

(0]
(0]
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Hang the hives from ropes and smear the
ropes with grease or other substances to
prevent ants from reaching the hive.
Sprinkle wood-ash around the hive-poles 1
hinder ants.

Keep the surroundings free of tall grass ar
weeds, so you can spot ants from a distan
Smoke ants away from the hive by setting
to an old cloth on the ant path.

Use a scarecrow to deter bee-eating birds.
To deprive the birds of perches, do not grow talhinching trees near beehives, or keep

the branches trimmed.

Chemicals

(0]
(0]

(o]

Weed manually or with a machine, rather than ukmrdpicides that may harm bees.

If it is necessary to use chemical insect cons®dl beehives temporarily with cow dung
or mud until the insecticide has dissipated. Fintwhen nearby farmers plant to use
chemical insecticides so that you can protect gdeslby sealing the hives.

Grow flower-bearing crops, vegetables, shrubs eeektto keep bees around the
homestead. This will protect them from the danddyeang poisoned by pesticides used by
distant farmers.

Avoid any form of chemical spray around the hives.



