






F rom 1984, ILEIA has been con-
cerned with collecting, analysing
and exchanging experiences on the

participatory development of Low-
External-Input and Sustainable Agriculture

(LEISA). LEISA is sustainable agriculture
based on ecological principles. It makes
optimal use of combinations of locally
available internal and external inputs and
indigenous and scientific knowledge

adapted to local conditions and needs. 
LEISA sets out to provide alternatives to
unsustainable ‘conventional’, ‘modern’ or
‘High-External-Input’ Agriculture (HEIA)
and to unsustainable ‘traditional’ or ‘Low-
External-Input’ Agriculture practices
(LEIA) (see also box 1). 

In the cases reported in ILEIA’s Newsletter
and other publications the reasons for the
successes and failures of LEISA experienc-
es were often unclear because many 
factors involved in their development
remained unexplored. In order to come to
a better understanding of the necessity
and opportunities for developing LEISA,
those evaluating Phase III of the ILEIA pro-
gramme recommended adding a research
component to the project’s core activities. 

In 1994, the Dutch Ministry for
Development Cooperation (DGIS) asked
ILEIA to initiate and facilitate a research
programme mandated to make:

A participatory assessment of the
viability of LEISA technologies in 
different environmental and socio-
economic settings and substantiate
this as far as possible by quantitative
data. This participatory assessment 
should include an attempt to 
understand the processes that lead 
to changes in farmers’ livelihood and
land-use strategies. 

Objectives
This mandate involved implementing
three regional research programmes in
contrasting economic and ecological con-
ditions. It was intended to provide farm-
ers, researchers, policy makers and fund-
ing agencies with convincing insights into
the necessity and viability of developing
LEISA. It would also show what specific
LEISA practices were appropriate for
given conditions. Viability in this context
meant that when specific LEISA practices
were compared to conventional farmer
practices they would be both more effec-
tive in satisfying farmers’ needs and in
meeting the economic, ecological and
social criteria for sustainability. However,
adopting LEISA practices had to be fea-
sible for local farmers. 

The second objective was to demon-
strate the effectiveness of participatory
approaches to technology development
by strengthening and supporting farmer
experimentation. In this way the knowl-
edge of farmers and scientists would be
combined in the interests of developing
sustainable agriculture.

The collection of scientifically valid
data was imperative. Policy makers had to
be convinced of the importance of sup-
porting the development of LEISA and
conventional research agendas had to be
moved in the direction of the real needs
and priorities of farmers, LEISA and sus-
tainability issues.
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ILEIA Collaborative 
Research Programme

Box 1 What is LEISA?

LEISA is an approach to sustainable agriculture
that builds on:
• Agroecology: a scientific knowledge base from

which ecological concepts and principals can
be applied to the design and management of
sustainable agroecosystems;

• Indigenous knowledge: knowledge farmers
have of their locality generated from their own
and their ancestors’ experiences. It includes
knowledge originating from outside the region
that has been internalised. Indigenous knowl-
edge is holistic and encompasses all aspects of
rural life;

• Scientific knowledge: knowledge base devel-
oped by scientists;

• Participatory learning, planning and action: par-
ticipation of development supporters in local
development processes to strengthen farmers’
and own capacity to adapt to changing needs
and conditions and towards sustainability;

• Economic viability, ecological soundness, social
justice and cultural integrity: sustainable devel-
opment is important but should not be pursued
at the expense of the cultural and social values
of those segments of the population who have
little influence over economic and political deci-
sion making.

ILEIA sees LEISA as dealing with the technical and
social options open to farmers wanting to
improve their productivity and income in an eco-
logically sustainable way. LEISA builds on the
optimal use of local resources and natural pro-
cesses and, if necessary, acceptable, and feasible,
on the safe and efficient use of modest amounts of
modern external inputs. LEISA systems, which are
highly situation specific, build on indigenous and
scientific agroecological knowledge. In its social
and political dimensions LEISA is concerned with
empowering men and women to use their knowl-
edge, skills, values, cultures and institutions to
build up their farming future.

LEISA involves participatory methodologies to
strengthen the capacity of farmers and other
actors to adapt to changing needs and conditions
and make agriculture sustainable. Creating an
environment conducive to sustainable agricultu-
ral development means making LEISA effective at
the policy-making level. As a concept and knowl-
edge base LEISA provides direction, practical
options and methodologies for development and
achieving sustainable agriculture. LEISA is not,
however, a blueprint for this, it is a development
approach with a strong political message. 
(see LEISA in perspective; 15 years ILEIA. 
ILEIA Newsletter Vol. 14 2&3, 1998.)



The research questions
There were two main research questions.
First, when compared with other forms of
agriculture is LEISA a viable option in the
research sites and in situations with com-
parable farming conditions? Second, how
can development/transition processes
towards LEISA be supported in the
research sites and comparable farming
conditions?

Five specific questions followed. To
what extent is the type of LEISA envisaged
for a particular research site a more viable
and sustainable development option than
the agricultural practices generally used in
the area? Can LEISA technologies satisfy
farmers’ objectives and to what extent 
are the preconditions for adopting LEISA
technologies? How far are national objec-
tives satisfied by LEISA technologies? 
And finally to what extent is the policy
environment conducive to making a 
transition towards LEISA?

The vision behind the research approach
To implement this research mandate ILEIA
developed an innovative research 
approach built on the following assump-
tions:
• Farmers and researchers (and other

outsiders) see agriculture in different
ways because they have different world
visions, values, experiences, needs and
objectives. They also use different lan-
guages, expressions and categories to
describe agriculture.

• LEISA is a holistic approach to land use
and can be examined either from the
perspective of the interests of the indi-
vidual farmer or those of society as a
whole. Farmers and governments may
have conflicting visions and interests. 

• Research is too often determined by
researchers’ individual or institutional
agenda’s and takes little account of
farmers’ priorities and knowledge.

• Sustainability is an objective. Farmers’
(and other stakeholders’) innovative
ability to adapt agriculture to often
complex processes of change is an
essential element in developing sustain-
able agriculture. The involvement of
farmers, development workers and
researchers (and at a later stage traders,
bankers and policy makers) in process-
es of ‘participatory’ development can
enhance the effectiveness of learning,
farmer experimentation and scientific
research in the development of sustain-
able agriculture. 

• Knowledge of the dynamics of the
farm-household system and its wider
socioeconomic context is necessary in
order to understand what conceptual,
technical, institutional and policy
changes are needed to make the transi-
tion towards LEISA feasible. 

• As the context, needs and objectives of
agriculture are constantly changing,
assessment should cover a sufficiently
long period of time and include the

present and future situation. It should
also focus on actual (unsustainable)
and alternative (more sustainable) tech-
niques.

• Such an assessment should be convinc-
ing both for farmers and researchers.

• Active and sustainable collaboration
with local partners is only possible if
the research fits the agenda’s of farm-
ers, development workers and
researchers. It must also have a devel-
opment perspective, satisfy a felt need
for assessment and create a capacity to
institutionalise the assessment and
monitoring of sustainability at farmer’
and other levels.

It was concluded that an assessment of the
viability of LEISA should:
• Take farmers’ priorities as a starting

point and focus on concrete problems;
• Include the visions and categories of

farmers and scientists;
• Include farmers’ assessment (criteria

and indicators) and scientific validation;
• Assess agriculture from a micro and

macro perspective; 
• Compare technologies and analyse 

contexts and trends;
• Include relatively large groups of 

farmers and build on quantitative data
as much as possible;

• Run for a sufficiently long period;
• Be firmly rooted in PTD (see box 2) and

SCA (see box 3) in working groups of
farmers, development workers and 
scientists;

• Create local capacities in LEISA, PTD,
SCA, participatory assessment, the
monitoring of sustainability and empha-
sise a process of long-term concerted
learning and action.

Finding research partners
In 1995, three contrasting regions in
Ghana, Peru and the Philippines were
selected for ILEIA research. Three criteria
were used in the selection of partners:
their region was representative of specif-
ic, contrasting agroecological and socioec-
onomic conditions; they had long-term
working relations, and they had experi-
ence with the participatory development
of LEISA. Research sites were located in
the following zones:
• the sub-humid zone of northern Ghana;
• the high Andean valleys of Central and

Northern Peru;
• the humid lowlands of Central Luzon in

the Philippines;

In 1997, a fourth region - the dry zone of
India’s Deccan Plateau - was added when
AME in south India (ILEIA’s sister pro-
gramme) became involved. In India, how-
ever, research followed its own internal
dynamics.

In northern Ghana farmers are mainly
subsistence oriented and entirely depen-
dent on locally available resources. In the
Andean valleys and on the Deccan Plateau

agriculture is partly subsistence and partly
market oriented. Production is dominated
by one cash crop that uses external inputs.
In the lowlands of Luzon irrigated rice is
grown for market with high amounts of
external inputs.
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Box 2 Participatory  Technology
Development 

PTD is essentially a process of purposeful
and creative interaction between rural peo-
ple and outside facilitators. Through this
interaction, the partners try to increase their
understanding of the main features and
dynamics of local farming systems and
define problems and opportunities. They
also learn how to experiment with a selec-
tion of ‘best-bet’ options for improvement.
These options are based on ideas and expe-
riences derived from indigenous knowledge
and formal science. This process of technol-
ogy development does not only attempt to
find solutions to current problems. It also
tries to develop sustainable agricultural
practices that conserve and enhance natural
resources for future generations. Most
important of all PTD aims to strengthen the
capacity of farmers and rural communities
and enable them to analyse ongoing pro-
cesses and develop relevant, feasible and
useful innovations.

There are six main steps in PTD: 
➊ Getting started: building relationships
for cooperation; preliminary situation analy-
sis; awareness mobilisation.
➋ Looking for things to try: identifying pri-
orities; identifying ‘best-bet’ options from
indigenous knowledge and scientific sourc-
es; screening options.
➌ Designing experiments: reviewing exist-
ing experimental practice; planning and
designing experiments; designing, monitor-
ing and evaluating protocols.
➍ Trying things out: implementing experi-
ments, monitoring and evaluation.
➎ Sharing the results: communicating
basic ideas, principles, results, and the PTD
process; training in skills, proven technolo-
gies, use of experimental methods and farm-
er to farmer extension.
➏ Keeping up the process: creating favour-
able conditions for continuing experimenta-
tion and agricultural development
(Veldhuizen et al 1997; Reijntjes et al 1992).

This process of technology development is
closely linked with social change and
encourages local innovation, self-confi-
dence, and self respect through self-organ-
ised planning, implementation and the eval-
uation of systematic experiments. The pro-
cess also fosters a cultural awareness as
planning and assessment obliges partici-
pants to take account of their own situation
and the responsibilities and needs of others
in the community. 

▼



LEISA Working Groups consisting of
representatives of farmer organisations,
NGOs, agricultural research institutes, 
universities and/or government extension
services were set up in each region. 
These stakeholder groups were the main
research partners in the ILEIA
Collaborative Research Programme. Other
independently operating organisations
and consultants were also involved in the
programme from time to time. 

In each region, one or two research
sites were identified. These played a cen-
tral role in the research. The working
groups in each country are described in
the country sections later in this
Newsletter. ILEIA played an important
role in conceptual guidance, backstop-
ping, funding, inter-region coordination
and final management. AME played the
same role in India with some conceptual
and funding support from ILEIA. 

Setting the research framework
The research framework was designed as
an action-oriented R&D programme by

ILEIA staff working directly with research
partners and external advisors. It grew out
of a common interest in ‘assessing the
viability of their experiences with devel-
oping LEISA’ in a participatory way and
the need to strengthen regional capacities
in PTD. 

In a general research workshop held in
the Netherlands in June 1997, an overall
research framework was finalised, adopt-
ed and accepted by delegates from the dif-
ferent working groups, country pro-
gramme officers and the external advisors.

The ILEIA Collaborative Research
Programme was designed to accommo-
date three interactive lines of activity:
➊ Stakeholder Concerted Action: the 
formation of working groups of farmers,
development workers and researchers;
setting the research agenda; defining 
sustainability; selecting key indicators 
and measuring methods; planning; 
negotiation; sharing and monitoring 
programme activities; process documen-
tation; library and information manage-
ment; programme evaluation; training and
networking.

➋ Participatory Technology Develop-
ment: farmer analysis of land-use prob-
lems, setting objectives and priorities for
research, identifying experiment options,
selection of farmer indicators, experimen-
tation, monitoring, evaluating results, 
dissemination, farmer-to farmer visits and
scaling-up.
➌ Assessment Research: scientific mon-
itoring and validation of farmer practices;
experiments and farm-household systems
(FARMS); exploratory studies on history,
trends and the sustainability of agriculture
in the region; case studies on successful
LEISA practices in the region and technical
studies on the specific technical problems
facing farmers at micro and macro level.

PTD was supported and complemented
in the research process by scientific valida-
tion. Scientific studies proceeded from the
problems and priorities identified by farm-
ers in the research sites and were imple-
mented as much as possible in a participato-
ry way. The working groups provided plat-
forms for SCA to direct, coordinate and eval-
uate the programme (see also Box 5).
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Ecological criteria

· Balanced use of nutrients
and organic matter

· Efficient use of water
resources

· Diversity of genetic 
resources

· Efficient use of energy 
sources

· Minimal negative 
environmental effects

· Minimal use of external
inputs

Economic criteria

· Sustained farmer livelihood
systems

· Competitiveness
· Efficient use of production

factors
· Low relative value of external

inputs

Social criteria

· Widespread and equitable
adoption potential especial-
ly among small farmers

· Reduced dependency on
external institutions

· Enhanced food security at
the family and national level

· Respect and build on 
indigenous knowledge,
beliefs and value systems

· Contribute to employment
generation 

Source: ILEIA Research Workshop, June 1997

Box 3 Stakeholder  Concerted Action 

SCA aims to strengthening local participat-
ory development processes by creating
stakeholder working groups or platforms. In
agricultural development such stakeholder
groups involve farmers and other land users,
development workers, researchers, policy
makers, banks and agribusiness.
Stakeholders have a clear interest in work-
ing together to achieve a common goal 
while at the same time ensuring that each
others interests are taken into account.
Concerted actions provide SCA with a focus.
These actions imply analysis, developing an
action plan, conflict resolution, monitoring
and evaluation, information exchange and
lobbying. In the ILEIA research programme
PTD gave an initial focus to SCA. 

Box 4 FARMS 

FARMS is a computerised farm management
data system based on the FoxPro database
management software programme. The
package was developed by Aavishkar
Software Consultancies, Madras, in close
collaboration with AME, Bangalore, 
India and allows quick data entry and 
cross-checks. It has the potential to rapidly
analyse the various aspects of farm manage-
ment including the results of financial 
performance, agricultural production,
labour requirements and nutrient, energy
and groundwater balances. It also provides
sustainability indicators at plot, crop, crop
group, enterprise and farm level.

Table 1: Criteria for LEISA 
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Setting the reference base 
A reference base was needed to assess the
development of agriculture in the context
of sustainability and to assess the compara-
tive viability of LEISA. Such a reference
base can be created by criteria for defining
sustainable agriculture. This process has
to be repeated regularly as insights into
sustainable agriculture and the skills need-
ed to measure indicators evolve. The part-
ners in the ILEIA Research Programme
proposed and formulated such criteria.
These proposals were discussed and com-
bined into a common set of criteria for
LEISA during the general research work-
shop and were subsequently finalised at
regional-level meetings (see Table 1).
Indicators and norms for each criterion
had to be developed further in the ecologi-
cal and socioeconomic environment spe-
cific to each local level.

In assessing the viability of LEISA at the
household level, emphasis was placed on
farmers’ objectives and the preconditions
that determine how motivated farmers are
when it comes to adopting LEISA produc-
tion systems. Important at the societal
level were national objectives and the
premise that sustainable agriculture must
be “economically viable, socioculturally
just and ecologically sound” (Brundtland
1987). 

Answering research questions
The viability of LEISA systems depends on
the comparative performance of the tech-
nologies involved and the technology
development process. Conclusions should
be derived from the results of assessment
research, PTD and SCA. Figure 1 shows
the strategic footsteps taken in order to
validate LEISA. At the end of the research
programme farmers, scientist and the stak-
eholders should try to reach a conclusion
together.

Agricultural conditions change con-
stantly and the viability of LEISA technolo-
gies change with them. Conclusions about
the viability of specific LEISA technologies
are therefore only valid for a specific time
and for specific local conditions. To get
answers to research questions that cover
longer periods, a system of sustainability
monitoring is required. Such a monitoring
system should build on farmer experimen-
tation and scientific monitoring and evalu-
ation. 

Expected outputs  
• Initial analysis of sustainability of 

current agricultural practices.
• First analysis of viability of LEISA 

practices in the research areas. 
• Collection of scientific information 

on specific problem issues. 
• Strengthening capacity of all 

stakeholders to implement SCA.
• Strengthen capacity of stakeholder 

to carry out PTD experimentation.
• Further development of methodolo-

gies.
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Figure 1. Strategic footsteps: iterative steps in the development - research process

▼
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Box 5 Big and small boats of LEISA development 

Research programme objectives had to be in line with the development agenda and processes of NGOs
and other development organisations working with farmers on sustainable land use and poverty alle
viation. In the research framework workshop this broader development process was conceptualised as
the ‘Big Boat’ within which LEISA development would take place. In this process farmers’ innovate and
their land-use practices have an own dynamic with or without external support from interested stake-
holders. ILEIA contributed to these processes by providing information, facilitating communication 
(library support, documentation, Newsletter and other publications) and by supporting PTD and SCA.
Development objectives were therefore high on ILEIA’s research agenda. 

PROCESSES FOR THE DEVELOPMENT OF LEISA

In ILEIA’s research programme, the Small Boat of assessment research - carried within the Big Boat’ of
the development process - had a pilot role. It drew inspiration from and guided and sharpened PTD and
SCA activities. Assessment research involved context and case studies, farmer experiments and the 
scientific monitoring and analysis of farm production systems (FARMS). It focused on specific problems
and practices identified and prioritised by farmers at field and macro level. PTD activities associated with
farmer experimentation formed an integral part of Small Boat research activities. This was important
because ILEIA considers farmer assessment essential to the outcome of the ILEIA research programme.
Small Boat research gave direction to the overall PTD process. The PTD and SCA process within the 
larger development process provided the social mechanisms through which problems and priorities
were tackled. Thus, PTD activities occurred both inside and outside the Small Boat. 

Assessment was part of ILEIA’s research mandate and therefore ILEIA focussed on the Small Boat.
Collecting verifiable data was imperative because policy makers had to be convinced it was necessary to
support the development of LEISA. Conventional research agendas also need to be better orientated to
needs and priorities of farmers. 

Although PTD and SCA were not the direct subjects of assessment they were supposed to generate
interesting methodological results for the overall research programme. Moreover, they were important
in obtaining valid research results from participatory, jointly-implemented research. Therefore, there
was close interaction between the activities of the two ‘boats’. Both were part and parcel of ILEIA’s 
overall research effort and contributed to the development processes of the ‘Big Boat’ pursued by
ILEIA’s partners in the research 

Participatory Technology Development

Stakeholder Concerted Action

Farmer Guided Assessment Research
Information

&
Communication



situation was different because AME had
initiated the PTD process in 1994. 

Given the limited amount of time avail-
able assessment research focused on the
first three specific research questions. A
start had been made with the FARMS 
programme but due to software problems
this activity had to be stopped. Most of the

planned context, technical and case stud-
ies were implemented before the end of
1998. Considerable attention was given to
capacity building in SCA and PTD at the
beginning of the research process. In this
way conditions were created for a
research effort that could be sustained
beyond the planned withdrawal of ILEIA
in 1999. Bad weather brought about by 
El Niño strongly influenced the results of
PTD experiments during two seasons 
in the Philippines and one in Peru.

Newsletter reports results 
This issue of the ILEIA Newsletter presents
the research programmes in the four coun-
tries. In each country section articles are
included on the overall country pro-
gramme, sustainability problems, the main
trends in agricultural development in the
region, the case and technical studies car-
ried out, the SCA and PTD process and the
PTD results. An introductory article by
Kauffman outlines the results of a study in
Peru, Philippines and Ghana to compare
farmers’ and scientists’ land use catego-
ries. Each country section carries articles
on the overall country programme, sus-
tainability problems, main trends in
regional agricultural development, case
and technical studies, SCA and the PTD
process and its results. A concluding arti-
cle written by the ILEIA team, attempts to
synthesis the main results of the pro-
gramme. 

If you would like to know more about
the ILEIA research programme and the
wide diversity of information and insights
gained you might like to consult our Web
site for reports, country documents, and
other source material. A series of local
publications (see country sections for 
references) will become available during
the year 2000. 

■

Implementation
The working groups were responsible for
the day-to-day planning, coordination and
monitoring of the programme. Biannual
workshops with staff from ILEIA
Netherlands were held to formulate 
general plans. Contracts with terms of 
reference and budgets were drawn up for
each activity. ILEIA (NL) and country 
programme officers were responsible for
budgets, administration, programme mon-
itoring, reporting to the funding agency,
quality control, trouble shooting and 
general support. ILEIA (NL) was closely
involved in programme conceptualisation
but not in direct implementation. Visits
two or three times a year and long dis-
tance communication enabled ILEIA (NL)
to meet general monitoring, management
and support obligations.

The conditions, focus and dynamics of
research in Ghana, the Philippines, India
and Peru were very different and this was
reflected in the process and the results
obtained in each country. Serious conflicts
within the initial ILEIA research team
(1996) caused delays. The research pro-
gramme outlined here started in early
1997 and it was summer before PTD
experiments and studies began. The time
available for experimentation was therefo-
re short: two seasons in Ghana and Peru
and three in the Philippines. In India the
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One of the first activities of the
ILEIA collaborated research 
programme in the Philippines,

Ghana, and Peru was the characterisation
and evaluation of soils in six research sites
by farmers and soil scientists. ISRIC sub-
contracted three national soil institutions
in Ghana, Philippines and Peru (see below),

to work in close cooperation with farmers
and NGOs in the pilot areas on this task.
The comparison and integration of views
held by farmers and scientists about the
soils was a major part of the project. 
The objective was to contribute to a 
participatory process aimed at solving soil-
related production constraints in farming.
The soil study proceeded from the 
following questions:
- Is it possible to correlate farmers 

(indigenous) soil knowledge with 
formal soil science?

- How do farmers manage their various
soils to produce crops?

- How are farmers dealing with soil-rela-
ted production constraints/ limitations?

- Is there a LEISA solution for land 
threatened by the degradation caused
by present-day land uses?

Methodology
A schematic presentation of main activi-
ties is given in Figure 1. In the six research
sites the national soil scientists first execu-

ted a classical field soil survey complemen-
ted by an analytical characterisation of soil
samples. The research sites were selected
by ILEIA staff, farmers and soil scientists.
The farmers’ and scientists’ soil knowled-
ge was correlated through joint field
observations. For this purpose different
approaches were used. In Ghana and
Peru, farmers and scientists followed 
closely the traverses and soil pits used in
conventional soil mapping. In the
Philippines joint walk-throughs were
made to observe different land uses and
different soils. Farmers indicated soil 
changes and named the soils according to
local custom and language. Scientists
asked farmers a series of standard
questions. These questions focused on
recognition of different soil types, indica-
tors for soil characterisation, local soil
names, present and potential land uses
and soil management operations. Land 
suitability questions focused on the domi-
nant soil-related constraints to agricultural
production and the management of soil-
related constraints to productivity, a
question that included a consideration of
the ecological threats of present land use.
These farmer-scientist dialogues had a 
different character in the three countries.
In Ghana, a series of standard questions
were used (Asiamah and Spaargaren,
1997). In the Philippines the farmers were
asked to make soil and land use observa-
tions by categorising their observations by
using the basic human senses - sight,
hearing, smell and sound (Conception and
Batjes, 1997). In Peru, besides the use of

standard soil characterisation questions,
the dialogue had a rather free character,
especially when production constraints
were discussed (Kauffman and Valencia,
1998). In addition to the fieldwork, 
plenary sessions were held, in which the
farmers and scientists discussed the results
of the fieldwork. Farmers frequently 
mentioned non-soil related constraints to
production, which were discussed and
included in the reports.

Results
The research sites in North Ghana are loca-
ted in a nearly level to weak undulating
plain with long slopes towards valley 
bottoms with slope gradients between 
1 to 5 %. A large number of soil types is 
distinguished by both farmers and soil
scientists (see Figure 2: Farmer and 
scientists soil maps).  

In the Philippines the pilot areas are
located in the broad alluvial plain of
Central Luzon. Soils are pre dominantly
poorly drained, dark grey coloured clays.
In Peru the research sites are situated in
the north and the centre of the Andean
mountains. Both areas have a strongly 
dissected mountainous landform and are
situated between 2700 and 4500 m above
sea level. Variation in soil types is largely
determined by geological parent material,
slope and altitude zone.

More information on the environmental
conditions of the pilot areas is given in the
country sections in this Newsletter. For
detailed information reference is made to
the project reports (Asiamah and Spaar-
garen, 1997; Conception and Batjes, 1997;
Kauffman and Valencia, 1998).

Knowledge compared
To a certain extent it is possible to correla-
te farmers soil knowledge with formal soil
science. However, correlation of local soil
names cannot always be made in a consis-
tent way, because of the different criteria
and rules used by farmers and scientists.
Farmers have a pragmatic way of characte-
rising and classifying soils based on their
strong practical focus. For example, they
will mainly consider topsoil properties
when weighing up agricultural soil use.
When looking at soil as a building material,
generally only subsoil properties are taken
into account. Soil science views soil 
properties over a standardised control soil
depth for multi-purpose assessments. 
An additional difficulty is the variation in
local soil names, which can be very large
depending on the variation in idioms and
languages in a region. Nonetheless, it 
is recommended that the potential use 
of indigenous soil names should be 
maximally explored for strengthened
communication between the stakeholders
at local level.

Agreement about problems
From the results in the research sites, it 
follows that farmers and scientists were
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Towards Integrated 
Soil Management

Sjef Kauffman*

Figure 1 - A schematic presentation of four major project activities
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able to discuss  soil-related production con-
straints, the local soil management tech-
niques and potential solutions for how to
overcome these constraints. The three main
soil-related production constraints, indicat-
ed by both farmers and scientists in the
research sites are related to water availabil-
ity, plant nutrients (soil fertility), and soil
degradation. The participatory process of
farmers and scientists on how to solve these
three constraints in a joint effort should
result in the development of an Integrated
Soil Management (ISM) approach.

Towards Integrated Soil Management
ISM will help to realise the agronomic
potential of existing soil types, and 
prevent the reduction of this potential by
further soil degradation. ISM will require the
simultaneous application of water and soil
conservation measures and organic and
inorganic soil fertility measures (the latter
including amendments such as local by-
products and rock phosphate). ISM will
contribute strongly to efficient water-use in
rain-fed agriculture in the semi-arid and sea-
sonally dry (sub-)tropics, a major challenge
given anticipated population growth and
accompanying food needs, especially in
sub-Sahara Africa. A cornerstone of the ISM
approach is the recognition of the impor-
tance of soil organic matter to preserve soil
fertility and soil physical properties.
Therefore one of the goals is to look for
those land uses and soil management prac-
tices, which will maintain or increase soil
organic matter content. Such considerations
are also important in the context of enhanc-

ing terrestrial C-sinks with a view to mitigat-
ing atmospheric CO2 levels as emphasised in
the Kyoto protocol on climate change. The
synergism of the various elements of such
an ISM approach is especially important
(Breman, 1997; Kauffman 1996). However,
an ISM approach involves considerable
investment. For soil and water conservation
and organic fertility measures, these consist
mainly of labour time; for inorganic soil
amendments, mainly of money. ISM should
have a sound economic basis, because the
full benefits of these investments will only
appear after several years. This is partly
caused by learning effects: farmers may
need considerable time to become acquaint-
ed with the new technologies involved in
ISM, and to adapt them to local circumstanc-
es. Moreover, there are considerable time
lags in the bio-physical process of soil
improvement itself (Koning et al. 1997).

A recommended follow-up activity for
these studies is the extrapolation of results
from the research sites to the respective
major ecological zones (see Figure 1 Stage
4). Such an activity will provide a tool for
transferring results to policy levels  respon-
sible for policy measures for the proposed
ISM approach. 

■

Sjef Kauffman, ISRIC, P.O.Box 353, 6700 AJ
Wageningen, The Netherlands, E-mail soil@isric.nl

References
- Breman H, 1997. Building soil fertility in Africa:
Constraints and perspectives. International 
workshop on development of national strategies for
soil fertility recapitalisation in sub-Saharan Africa,
Lomè, Togo, 22-25 April 1997.
- Concepcion RN, and Batjes NH, 1997. A farmer-gui-
ded soil classification system for the Philippines;
a case study for Barangays Triala and Santa Rosa,
Nueva Ecija, Central Luzon. ISRIC Report 97/03.
Bureau of Soils and Water Management, Manila, and
International Soil Reference and Information Centre,
Wageningen.
- Asiamah RD, Senayah JK, Adjei-Gyapong T, and
Spaargaren OC, 1997. Ethno-pedology surveys in
the semi-arid savanna zone of Northern Ghana,
an ILEIA initiated project. ISRIC Report 97/04. Soil
Research Institute, Kumasi, and International Soil
Reference and Information Centre, Wageningen.
- Kauffman S, and Ramos MV, 1998. A farmer assisted
soil survey and land evaluation in the Peruvian
Andes; a case study for the San Marcos-
Cajamarca and Quilcas-Huancayo ILEIA project
pilot areas. National Agricultural University - La
Molina, Lima, and International Soil Reference and
Information Centre, Wageningen.
- Kauffman S, 1997. Integrated Soil Management - 
a challenge for farmers and scientists. 
ILEIA Newsletter vol. 12 (3), 28-30.
- Koning N, Heerink N, and Kauffman S, 1997.
Integrated soil improvement and agricultural
development in West Africa: why current policy
approaches fail. Department of Economics and
Management, Wageningen Agricultural University and
International Soil Reference and Information Centre,
Wageningen.
- Morales CF, 1987. La erosion de los Andes en
zonas pobladas de altura. In: Pensamiento
Iberoamericano. Revista Economia Politica No. 12.
Medio Ambiente. July - December 1987.

10 I L E I A  N E W S L E T T E R • S E P T E M B E R  1 9 9 9

Figure 2 - Farmer and scientists soil maps
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In the humid lowlands of Central Luzon, The Philippines, the research programme

focused on irrigated rice. Members of the farmers’ federations KADAMA and 

KALIKASAN chose to experiment with soil fertility and improved traditional rice 

varieties. They compared the performance of chicken manure and chemical fertilisers,

improved traditional and high yielding varieties and different amounts of chicken

manure. Scientists from Central Luzon State University carried out the statistical and

economic analysis. Beside making studies on the sustainability and history of rice 

production in Central Luzon, scientists looked at farmers’ problems with soil 

degradation and the options for organic and integrated soil fertility management. 

The experiences of KADAMA and KALIKASAN and other groups of farmers in Central

Luzon and Mindanao with alternative rice production and marketing were also 

documented and analysed. Provisionally, farmers reconfirmed their earlier conclusion

that, for them, compared to current conventional practices, LEISA and organic 

practices were viable options. Identical yields could be obtained and costs were

lower after several seasons. However, although a necessity given the ecological

unsustainability of intensive rice production, much has still to be done to make 

LEISA rice production a viable option for all farmers in the region. 
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Aworking group made up of 
members of the KALIKASAN and
KADAMA farmers’ organisations

together with a task-force from Central
Luzon State University co-ordinated by the
Centre for Central Luzon Studies (CCLS),
and the Nueva Ecija branch of the
Philippine Rural Reconstruction

Movement (PRRM-NE) was responsible for
the LEISA research programme in the
Philippines (Box 1). Staff from the Bureau
of Soils and Water Management (BSWM),
the International Soil Reference and
Information Centre (ISRIC), the Philippine
Rice Research Institute (PhilRice), the

International Institute for Rural
Reconstruction (IIRR) and the Philippine
Development Institute (PDI) were
involved in specific research activities.

The research programme set out to 
validate the capacity of LEISA technolo-
gies to sustain intensive lowland rice pro-
duction in the specific development con-
text and conditions of Nueva Ecija. The
programme was guided by Stakeholder
Concerted Action (SCA). SCA involved
planning, monitoring, evaluation, capac-
ity building, networking, process docu-
mentation and information sharing among
partners. Farmer-led Participatory
Technology Development was supported
by farmer-led case studies and researcher-
led context and technical studies. Process

documentation and training were an
essential part of the programme.

Sustainability at stake
One of the main reasons why farmers,
NGO staff and academics became interest-
ed in the Research Programme was that
they felt conventional lowland rice pro-
duction was not economically and ecologi-
cally sustainable and they wanted to inves-
tigate the viability of the alternative tech-
nologies being practised by some farmers.
Two context studies were carried out: an
examination of intensive lowland rice 
production in general (Kabir, p 14 ) and a
more specific investigation of lowland rice
production in Nueva Ecija (Vargas et al,  
p 16). These studies provided a frame-
work for the PTD experiments and the
case and technical studies.

Participatory Technology Development 
Farmers used Agro Ecological Mapping to
analyse the evolution of their resource
base. Research priorities were set draw-
ing on the results of this problem analysis.
Farmers considered soil fertility to be the
bases of ecological and economic sustain-
ability and soil fertility management
became the focus of the research pro-
gramme. To monitor the performance of
their PTD experiments, farmers selected
indicators appropriate to their production
systems, objectives and social and ecolog-
ical environment (Box 1, p 28).

BSWM and ISRIC made soil classifica-
tions at two representative sites and estab-
lished information about the natural
resource base. Scientific and indigenous

soil and land use classifications were also
compared (Kauffman, p 9).

Comparative PTD experiments on soil
fertility management (pure chicken manure
versus pure chemical fertiliser and a fifty-
fifty mixture of both) and rice varieties 
(improved traditional varieties versus 
conventional high yielding varieties) were
undertaken by some 120 farmers all of
whom belonged to the KADAMA and
KALIKASAN federations. Experiments
extended over three cropping seasons: wet
season 1997 and dry and wet seasons 1998.
At the end of each cropping season assess-
ment workshops were held and results
were compared to farmer objectives.
Where necessary, indicators and monitor-
ing and assessment procedures were
reviewed and modified. Scientists from
CLSU subjected the results of these experi-

ments to statistical and economic analysis.
Farmers made a final assessment at the end
of the third season (Basilio, p 32).

In 1997, during the first season of
experiments, climate conditions were
favourable. However, in the dry and wet
seasons of 1998, drought (El Niño) and
typhoons (La Niña) caused serious crop
damage and only a few farmers could take
part in dry season experiments because
irrigation water was scarce. The 1998
results are, therefore, unreliable.
Conclusions presented here are based
mainly on the results of the 1997 wet 
season. The PTD process used in this
research and the results of the PTD experi-
ments are described by Abon (pp 27 & 29).
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Nueva Ecija, one of the largest provinces in Central Luzon, provides 20% of the
nation’s rice and is known as the ‘Rice Bowl’. It has an aggregated area of
528,430 ha. Half the province is alluvial plain. The Caraballo Mountains rise in
the north and the Sierra Madre ranges, running north to south, dominate the
east. About 230,000 ha or 95% of the province’s agricultural land is under rice -
54% irrigated and 46% rain fed. The soil in Nueva Ecija is generally fertile and
well drained with moisture-retentive clay and silt loams. Between 1951 and
1985 annual rainfall was 1874mm with 121 rainy days per year. The wet season
extends from July to October and the rest of the year is dry. August has the most
rainy days and February the least. Rain often coincides with typhoons which
can cause heavy yield losses. El Niño and El Niña bring serious droughts and
floods once a decade.
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Case and technical studies
Case studies were carried out to support
the PTD process and to help identify pos-
sible experiments. The development of
organic farming amongst KALIKASAN-NE
farmer cooperators (p 20) and the experi-
ence of KADAMA with LEISA rice produc-
tion were studied and documented 
(p 19). A field trip was also made to five,
NGO-supported, LEISA organic and 
integrated rice production programmes in
Mindenao and Central Luzon and the
viability of organic farming in these 
programmes was evaluated in farmer to
farmer discussion (Corales et al. p 21). 

Technical studies were based on the
analysis of secondary data and focused dis-
cussion groups, a process directed by scien-
tists. Experiences with marketing alterna-
tive and organic rice in Central Luzon
(Teves & Liangco, p 22) were studied and
an attempt was made to come to a better
understanding of the soil fertility related
problems identified by farmers as ‘soil
acidification’ (Hipolito p 24). The soil fertil-
ity study was complemented by a literature
survey  that analysed options for LEISA soil
fertility management (Peñaloza et al. p 25). 

Sharing the results
Research programme results were 
discussed at a national workshop organised
by the International Institute of Rural
Reconstruction (IIRR) in the Philippines
attended by representatives of farmer
organisations, NGOs and national and inter-
national research institutions. Participants
shared experiences of developing sustain-
able lowland rice production. A detailed
account of the workshop will be published
in a special IIRR ILEIA publication. 

The LEISA research programme was
reported several times on Philippine
national television. Two videos have been
made: a general video on the PTD process
(in English) and a training video (in
Tagalog). The Country Research Report
together with reports of most of the 
studies (Box 2) and the videos can be
ordered against costs from Dr. M.G. Abon,
CCLS, CLSU, Muñoz, Nueva Ecija.

■

References are not included in the articles. 
A full list of references can be obtained on request.
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Box 1 Organisations in the Philippine LEISA Working Group

KALIKASAN-NE Peasant Federation for Sustainable Farming in Nueva Ecija has members who
come from people’s organisations and farmer groups as well as individual farmers from
Carranglan, Lupao, San Jose City, Muñoz, Talavera, Sto. Domingo, and Guimba. The federation
aims to develop organic, integrated, sustainable farming to improve the livelihood of its members.

KALIKASAN has grown from seven demonstration farms totalling 1.75 ha in 1992 to 274 farms
and 171 ha in 1998. KALIKASAN receives support from the Philippine Rural Reconstruction
Movement - Nueva Ecija Branch. For more information see p 20.

KADAMA Confederation of Nationalist  Peasants is a confederation of five farmers’ federations 
in Nueva Ecija. Member federations are DIWA, KADAMA, UGNAYAN, LIKHA, and PMK 
from the towns of Sta. Rosa; Jaen, Zaragosa and Cabiao; Carranglan; and Cabanatuan City. The 
confederation began more than five years ago. Some of its member federations have more than 
a decade experience in organic agriculture, community organisation, cooperative development
and advocating policy. For more information see p 19.

Central Luzon State University (CLSU) was established as an agricultural school in 1907 
and subsequently developed into a regional university. It is located in Muñoz, Nueva Ecija. 
The university’s academic programme involves the training of the researchers, farm managers,
extension agents, farm technicians, entrepreneurs, home economists, fishery graduates and 
teachers who make up the country’s agro-technical manpower. The university carries out its
research, extension and training mission by supporting sustainable agro-industrialisation and
encouraging balanced socio economic growth. Technology, information generation, commercial-
isation; integrated capacity building; communication, advocacy, market-driven innovation and
partnerships with key sectors of development are important elements in this process.

Philippine Rural Reconstruction Movement (PRRM) is a non-governmental organisation
made up of committed professionals, industrialists, and other volunteers who work together to 
liberate the peasants and the rural poor from structures of oppression. Dr. James Yen, a Chinese
scholar and founder of the International Mass Education Movement, set up PRRM in 1952. 
PRRM has a fourfold programme that focuses on livelihood development, education, health and
self-government. In addition, it conducts policy studies and is concerned with rural planning in
the interests of comprehensive rural development.

The services provided by PRRM through its Nueva Ecija branch include supporting local commu-
nity development and cooperation, business development, environmental resource management,
and basic social support systems. PRRM- NE supported KALIKASAN-NE and later it became one of
PRRM-NE main partners in implementing sustainable agriculture development projects in the area.

Box 2 Reports and video’s produced for
the ILEIA Research Programme

- Abon MG. and Divina CC, 1999. The
Filipino LEISA experience. Country
Report.
- Abon MG, 1999. Statisitical analysis of the
PTD experiments. 
- Basilio C, San Buenaventura TB, Hibionada RS.
and Bugayong FA, 1999. Farmers forum on
participatory technology development.
- Conception RN. and Batjes NH, 1997. A
farmer-guided soil classification system
for the Philipines: a case study for
Barangays Triala and Santa Rosa, Nueva
Ecija, Central Luzon. ISRIC Report 97/03.
Bureau of Soils and Water Management,
Manila, and International Soil Reference and
Information Centre, Wageningen. ISRIC, 
PO Box 353, 6700 AJ Wageningen, The
Netherlands. 
- Corales at al. 1999. Participatory assess-
ment of farmers’ experiences on the use
of organic farming technology. Published
in Philipino language in ‘Balong ng Buhay,
Tomo I, Bilang I, 1999. PRRM-NE, Bukang
Liwayway, Bantug, Muñoz, Nueva Ecija,
Central Luzon, The Philippines. 
- Hipolito MC, Mescallado H. and Peñaloza DP
Jr, 1998. Alternative soil fertility options.
- Hipolito MC, Sigua L, Hipolito RR, Leon R de
and Lopez R, 1999. Soil acidification: prob-
lem assessment and control.
- Kabir H, 1999. Sustainability issues in
lowland rice production. IIRR, Silang ,
Cavite, The Philippines.
- KADAMA, 1999. The evolution of sustain-
able agriculture in the KADAMA organisa-
tion.
- Lina et al, 1998. KALIKASAN-NE: a docu-
mentation and evaluation of experiences
in sustainable agriculture. Published in
Philipino language in ‘Balong ng Buhay, Tomo
I, Bilang I, 1999. PRRM-NE, Bukang Liwayway,
Bantug, Muñoz, Nueva Ecija, Central Luzon,
The Philippines. 
- Miclat-Teves AG, Liangco GD and RG Teves,
1999. The emerging alternative rice mar-
keting system in Manila and Luzon
provinces: A preliminary study. PDI, 3-B
Mayumi Street, UP Village, Diliman, Quezon
City, The Philippines.
- Mondoza-Mescallado HC, 1999. Economic
analysis of PTD experiments in Nueva
Ecija, Philippines.
- Vargas DS, Abon MG, Divina CC. and Bibal
LD. 1998. Agricultural development in
Nueva Ecija: the case of Rajal Centro and
Triala.

- CCLS, Participatory Technology
Development, training video.
- CCLS, A bridge to tomorrow. Video docu-
mentary on the ILEIA Research Programme in
the Philippines.

If not mentioned otherwise these publications
and videos can be ordered from CCLS, CLSU,
Muñoz, Nueva Ecija, The Philippines.
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The sustainability of intensive rice
production is under threat and the
problem is attracting increasing

attention. An exploratory study was car-
ried out for the ILEIA Research
Programme to establish an overview of the
ecological and economic impact of devel-

opment trends in rice production (Kabir,
1999). The study was based on a literature
survey and was subsequently reviewed by
rice specialists from PhilRice, PCARRD
and UPLB. This article summarises the
main findings. 

The intensification of rice production
on the humid lowlands has meant that rel-
atively extensive systems based on one
annual rain-fed or irrigated rice crop and
drought resistant crops or fallow vegeta-
tion have been turned into an intensive
rice monoculture of two or three crops of
rice. This has brought about several impor-
tant changes in the production system.
• Year round production with a limited

number of rice varieties. 
• Rice paddies flooded most of the year

without adequate drying period. 

• Heavy dependence on inorganic 
fertilisers and pesticides; 

• Greater uniformity in the varieties 
cultivated. 

These production system changes have lead
to long-term biophysical changes in the nat-
ural resource base. This threatens the eco-
logical sustainability of rice farming (Pingali
et al, 1997). At research station and farm 
level, these trends are reflected in declining
factor productivity and falling profitability
and input efficiencies. All have serious
implications for economic sustainability. 

Yield decline has been recorded in
long-term, on-station experiments in 
several countries and at IRRI’s in-house
research station. However, yield decline at
farm level has yet to be confirmed by scien-
tific assessment. Rice production and yield
growth rates are slowing down and, in the
major rice growing countries, fall well
short of population growth. The processes
and trends discussed below threaten the
ecological and economic sustainability of
intensive lowland rice production. 

Soil management
The chemical fertilisers used in rice pro-
duction have a low and declining efficien-
cy. Nutrients are lost through volatilisa-
tion, de-nitrification, percolation and run-

off. Forty to seventy percent of the 
chemical nitrogen applied to the soil is
lost to the environment leading to air 
pollution and pollution of ground and sur-
face waters. At the same time, increased
methane emissions contribute to climate
change - the greenhouse effect. 

Declines in the partial factor productiv-
ity of nitrogen fertiliser have frequently
been observed. Recent work at IRRI sug-
gests that continuously irrigated wetland
soils have a reduced capacity to supply
nitrogen. Flooded soil mineralises organic
matter very slowly. Huge amounts of 
nutrients are lost through the removal and
burning of rice straw. When rice straw, for
example, is removed from a one hectare
plot of HYV rice, 66kg N, 6kg P and 160kg K
are lost as well. This loss, together with
imbalances in the use of fertilisers, has
increased the incidence of phosphorus,
potassium and micro nutrient deficiencies
in many rice soils.

Seasonal cycles of mechanised plough-
ing and puddling over a longer period
result in the formation of hard pans and
water logging in paddy soils. While favour-
able for rice production, these hard pans
create problems for subsequent non-rice
crops and this limits diversification within
intensive rice systems. 
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Water management
Since 1979, the expansion of irrigated land
has lagged behind population growth.
This is mainly because of increasing irriga-
tion costs, inadequate government invest-
ment, and policies that favour privatisa-
tion. Due to insufficient drainage and low
water quality, 25% of irrigated rice suffers
from some degree of salinity. Severe
upland erosion causes siltation that in turn
affects the storage capacity of reservoirs
and reduces the amount of irrigation
water available. Because of over-pumping
and increased run-off there has been a
steady and widespread decline in ground
water reserves. At the same time, the rapid
pace of industrialisation and urbanisation
has resulted in growing competition for
scarce land and water resources

The amount of irrigated land is shrink-
ing rapidly due to population growth,
urbanisation and industrialisation. In
China, for example, where land is in short
supply, nearly 4 million hectares of crop-
land - most of it in irrigated areas - has been
lost. In addition, large tracts of irrigated
land are no longer in production because
existing irrigation infrastructures are poor-
ly maintained. 

Pest management
Continuous rice cultivation, uniformity in
the varieties cultivated and the injudicious
use of pesticides has lead to the build up
of pests in irrigated rice systems and to fur-
ther increases in pesticide application.
Many pests become resistant to pesticides,
fungicides and herbicides. Pesticide is

used because it is believed that rice pro-
duction is not possible without high levels
of chemical pest control. A recent study
by IRRI has shown that 80% of the pesti-
cide applied by rice farmers were unnec-
essary. Pesticides cause ecological and
health problems for humans and animals.
They also contaminate surface water and
this is one of the main reasons why the
natural predators of pests and diseases as
well as edible fish, frogs, snails, crabs and
shrimps have disappeared from natural
and farm environments. 

Integrated Pest Management (IPM) has
proved effective in reversing these trends.
In countries where it has been encouraged
there have been significant decreases in
the amount of insecticide used. However,
alarming amounts of herbicide are still
being used to offset increasing labour
costs and to facilitate direct sowing. 

Crop improvement
Intensive rice monoculture is dominated
by modern varieties with a very narrow
genetic base. Traditional rice varieties are
becoming increasingly rare and are only
used by a few farmers. There has been lit-
tle increase in the yield potential of mod-
ern varieties since the 1960s. Only hybrid
rice varieties have a higher potential but
these are more expensive and need well-
controlled irrigated conditions. Poor and
marginal farmers often cannot afford
them. In regions with favourable produc-
tion conditions the yield levels of many
farmers come close to the assumed yield
potentials of the modern varieties. 

Researchers, using 
genetic engineering, are
now trying to develop
new, super rice with a
yield potential of 
13-15t/ha. Although it is
still too early to assess the
economic, social and 
ecological impact of the
super rice, it is doubtful
whether it will be able to
improve the economic
position of the small farm-
er. The full risks of geneti-
cally engineering a major
food staple are also not
yet fully understood. 

Because doubts are
being raised about the 
ability of plant breeders
to increase the yield
potential of rice. The 
necessary increase in
food production must,
therefore, come from an
increase in average yield.
This will be difficult in
places where crop pro-
duction has already been
greatly intensified. When
yield levels come close to
75% of their potential

maximum, the incidence
of disease will increase, the

number of pests will intensify and it is 
difficult to keep soil in good condition.
This means that it will be increasingly
important to improve rice yield in less
favourable conditions.

New insights into rice ecology indicate
that the yield potential of available rice
varieties is much higher than has been
assumed (see article on the ‘System of 
Rice Intensification in Madagascar. ILEIA
Newsletter Vol 15. 3 & 4, December
1999). Considerable yield increases may
be possible without the use of genetic
engineering and may also be within the
reach of poorer farmers working in margi-
nal conditions. 

Farmers are leaving the land
Higher wages in urban areas and rural 
poverty cause labour migration from the
countryside to the towns. This creates a
labour crisis on the land particularly dur-
ing seasons when farm work is heaviest.
When labour becomes scarce and more
expensive, farmers are forced to use
labour saving technologies including 
herbicides and mechanisation. In the long
term this may lead to an increase in the
size of rice farms.

The declining efficiency of chemical
fertilisers, pesticides and irrigation water
induced by the above mentioned ecologi-
cal problems together with the increasing
costs of labour and inputs relative to the
price of paddy have contributed to making
rice farming less profitable. Liberalisation
and the globalisation of the rice market
have put further pressure on rice prices.
The general decline in the terms of trade
between agricultural and industrial prod-
ucts and services has also helped to mar-
ginalise rice farming economically and
farmers are being forced to look for other
sources of income. Young people are being
driven to seek employment outside agricul-
ture and, in the long-term, this may mean
that the number of farmers will decline. 

Rice farming towards sustainability
Such developments will affect the future
of rice farming and the choice of technolo-
gies and policies will heavily influence the
sustainability of the rice economy. The
available technology options developed
by scientists and innovative, traditional
and ecological farmers should be carefully
analysed and their economic, social and
ecological impacts described. Results can
be used to support the decisions made by
farmers, researchers and policy makers in
their efforts to secure sustainable rice pro-
duction.

■

Humayun Kabir, International Institute of 
Rural Reconstruction, Silang Cavite, Philippines.
Email: iirr@phil.gn.apc.org

Humayun Kabir is a rice specialist at the International
Institute of Rural Reconstruction in the Philippines.
This article is a summary of Kabir H, Sustainability
issues in lowland rice production. Report for the
ILEIA Research Programme. 
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There has been a marked change in
rice farming in Nueva Ecija in
recent decades. The ILEIA Research

Programme made an exploratory study of
development trends and their impact on
the sustainability of agriculture in the
province. With a better understanding of
this process farmers may learn from their

history and be better equipped to choose
appropriate options for the future.

Three important periods in the recent
agricultural history in the Philippines’ low-
lands were studied. (Vargas et al, 1999).
However, lack of time and difficulties in
accessing information means further study
is still needed to get a full insight into cur-

rent trends and opportunities for develop-
ing sustainable rice farming. 

Pre-Green Revolution 
Prior to the Green revolution in 1972, the
hacienda system was prominent in Nueva
Ecija reflecting the influence of Spanish
colonisation. The landlord had a direct
interest in rice as a cash crop and the farm-
ers were sharecroppers required to turn
over 50 to 75% of their rice harvest to him.
The development of transport, and the
Cabanatuan-Manila rail link in particular,
opened up a market for surplus rice. 
By the 1880s, Nueva Ecija had become a
major rice exporter, shipping out 
500,000 ‘cavans’ (1 cavan = 50 kg) of 
paddy annually. By the mid-1930s surplus
production had increased to 8 or 9 million
cavans/year as natural forest and grass-
lands were brought under cultivation.
Farmers produced vegetables such as

maize, string beans, squash, upo (Lagenara
siceraria Mol.) and patola (Luffa cylindri-
ca L.) and raised carabaos, cows, ducks
and chickens for subsistence. Natural ani-
mals and plants such as frogs, fishes, crabs,
trees and herbs were important sources of
food, fodder, medicine and construction
material. 

One rice crop was produced annually
and the largest paddy yield was 2.5t/ha.
Farms were rain fed with supplementary
irrigation from small tanks and rivers.
Traditional rice varieties were planted and
took 5-6 months to mature. Soil fertility
management was minimal and involved
nutrient harvesting, fallow vegetation and
manuring. Farmers recall that the soil was
fertile, black and loose, and able to retain
water for 2-4 weeks. Earthworms were
abundant. 

In those days, Filipino rice farmers
were essentially organic farmers using
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indigenous production methods well
adapted to local conditions. Endemic
plants such as madre de cacao (Gliricidia
sepium) and cogon grass warded off pests
and diseases and the farmers’ belief in God
was reflected in farming activities. Prayers
or ‘oracion’, for example, were offered to
prevent insects infesting rice seedlings
and strong cultural traditions such as ‘bay-
anihan’ (labour sharing), harvest thanks-
giving and respect for nature permeated
farming. This system remained intact until
1972 when the government launched the
‘Masagana 99’ development programme.

Masagana 99 
Radical changes took place in Philippine
agriculture during President Marcos’ rule
(1965-1986). Structural changes in the
agricultural system were effected through
the implementation of major agrarian poli-
cies, programmes and legislation.
Objectives included the implementation
of land reform in tenanted rice and maize
production areas; self-sufficiency in food
production, especially as far as rice was

concerned; the expansion of export crop
production; and the promotion of import
substitution. These changes were accom-
panied by Green Revolution technology
and agribusiness development.

The Agrarian Reform changed the land
tenure system from share to leasehold and
introduced a government controlled fixed
rent. In 1982 this was between 9-15 cavans
of rice per farmer. Rice and maize land
above a landlord’s entitlement was 
redistributed and farmers became lease-
holders and amortising landowners with
holdings of between 1.2 and 3 irrigated or
rain fed hectares. However not all farmers
benefited from the redistribution. 

The Masagana 99 programme intro-
duced in the early 1970s persuaded farm-
ers to adopt the ‘Green Revolution’ tech-
nology package developed by the IRRI. 
It offered farmers collateral-free loans at
relatively low interest (12%), a subsidised
package of HYV seeds, and chemical 
fertilisers and pesticides. Land preparation
was mechanised, and hand tractors, roto-
vators and threshers replaced carabaos.
The construction of the Pantabangan Dam
and the development of the National
Irrigation Agency (NIA) gave many farm-
ers access to cheap irrigation.

The Central Luzon Loop Survey, con-
ducted by IRRI in 1980, reported that
between 1966 and 1975 there had been 
a 95% increase in the adoption of modern
varieties. This, together with chemical 
fertilisers, pesticides and improved 
irrigation made double cropping possible.
Productivity increased from about 2 t/ha
per cropping season in the early 1970s to
4 t/ha in 1985. By 1977, the Philippines
was self-sufficient in rice and exported it
as well. Between 1966 and 1979, the aver-
age Central Luzon farmer increased rice
output by 80% and his or her annual rice

equivalent income by 39%. However, if
income from rice production is adjusted
against increased input and consumer
prices, the real average farmer income in
1979 was only 60% of their 1974 earnings.
Thus, despite producing more, small farm-
ers lost out in terms of their power to pur-
chasing other goods. 

A study by the Chamber of Agriculture
and Natural Resources showed that
between 1976 and 1981 wage rates
increased 207%, fuel prices 260%, fertiliser
and pesticide 126% and the consumer
price index 74%. Prices for rice and corn,
however, increased by a mere 44% in the
same period. 

At the same time, socioeconomic con-
ditions improved at village level. Villagers
had better access to health services and
education, they were able to upgrade their
houses and the transport and retail system
began to function better, facilitating
access to food and goods. In addition, agri-
cultural extension services were intensi-
fied and it became easier to farmers to get
up to date agricultural information and
technology.

Deregulation
From 1982-1983 there was a dramatic
decline in agricultural production and in
rice in particular. This was precipitated by
serious drought caused by El Niño and by
the general economic situation. Many
farmers found themselves heavily in debt
and scarcely able to afford the Masagana
99 technology package. The decline in
production forced the Philippines to start
importing rice again and prompted the
government to advocate a new approach
to agricultural development. 

Deregulation, with the emphasis on
free enterprise and greater private sector
investments in agriculture, became the
official policy. In 1985, lifting price con-
trols on milled rice, liberalising fertiliser
imports and removing fertiliser subsidies
signalled the end of Masagana 99.  The
Aquino and Ramos’ administrations fol-
lowed similar deregulation policies and
opened up the country to the world mar-
ket with a shift to high-value export pro-
duction and the importation of cheap rice.
Since 1996, average rice imports have
returned to 1960’s levels. In Nueva Ecija
the yield from irrigated rice has stagnated
at about 5 or 6 tons in a good season. Some
farmers claim yield has decreased. With a
population growth of 2.3% (1994), this
scenario will surely lead to a further

decline in rice self-sufficiency.
The new rice production programme

requires farmers to form organisations
before they can get loans. Only 15% of the
farmers targeted by the government’s
Grain Production Enhancement Pro-
gramme (renamed Gintong Ani in 1996)
have borrowed from the programme’s
accredited sources. The big landowners
benefit most from the programme and can
easily get loan privileges because they con-
trol production and have strong political
and business connections. Most small
farmers continued to depend on usurers
for their loans and have to pay up to 30%
interest per season for this service.
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Between 1988 and 1992, the price
index for rice only increased 44.1% against
increases in the general price index of
65.6%. Farmers’ claim profits from rice
production continues to fall because
chemical fertilisers are becoming less
effective and inputs and labour costs
increase faster than the price of paddy at
the farm gate. The cost and shortage of
labour has forced a shift from transplant-
ing rice to direct seeding during the dry
season and has meant greater dependence
on herbicides and further decreases in
farmers real income. Many of them have
taken up off-farm activities, others migrate
to the urban areas or seek employment
abroad. Farmers have increased their
efforts to raise chickens, ducks and pigs,
cultivate fruit trees such as the mango and
grow vegetables like onion, garlic, pep-
per, and cucumber. These ‘side-lines’ are
becoming increasingly important ele-
ments in farmers’ cash incomes. However,
such products are mainly grown on a con-
tract basis, thus increasing farmers’ depen-
dence on agribusiness.

Because agriculture does not seem to
have a promising future, farmers are
strongly motivated to invest in the educa-
tion of their children so that the new gen-
eration can build its future outside agricul-
ture. In the early 1990s there was favor-
able economic development in the
Philippines. Many new jobs outside agri-
culture were created allowing the process
of economic transformation to proceed
quickly. Unfortunately, the general 
economic crisis in the South-east Asia and
a growing negative balance of trade 

(US$ 5,383 million in 1997) increased
unemployment from 10.9% in 1996 to
13.3% in 1998 and cut off the supply of
jobs outside agriculture.

Sustainability at Stake
Not only is the economic sustainability of
rice farming in Nueva Ecija under constant
pressure but farmers also face serious eco-
logical problems (see Kabir p 14). Soil
quality is deteriorating probably because
of imbalances caused by chemical fertilis-
ers, pesticides, herbicides and continuous
irrigation. Problems identified by farmers
include hard pans, soil acidification and
increasingly ineffective nitrogen fertilisers
(see Hipolito p 24). Scientists from
PhilRice, BSWM and IRRI are concerned
about P, K and Zn deficiencies and the low
level of organic matter in the soil. 

Many farmers not served by the
National Irrigation Agency (NIA) installed
shallow wells, as irrigation water is one of
the most critical inputs in intensive rice
production. However, the water table
began to fall and farmers had less irrigation
water particularly during periods with 
low recharge such as the 1998 drought. 
As more wells are drilled and upland
watersheds are denuded, there is a 
growing threat that ground water in
Central Luzon will soon be depleted.

Prior to the Green Revolution, the Nueva
Ecija farmers used a wide range of tradi-
tional rice varieties including Tjeremas,
Intan, Binato, Raminad, Wagwag and
Milagrosa. These were late maturing and
long stemmed varieties and were superior
to modern varieties in eating quality.

Today, traditional varieties are rarely plant-
ed in Nueva Ecija. 

Farm organisms such as frogs, snails,
crabs, mole crickets, shrimps, fish and 
other insect predators vital to maintaining
a balanced ecosystem have nearly all 
disappeared. Many of these species were
important and inexpensive sources of
food. Health problems have also increased
and farmers attribute these to the continu-
ous and intensive use of chemical fertilis-
ers, pesticides and herbicides. 

Not all Nueva Ecija farmers were pre-
pared to remain the passive victims of the
problems accompanying development. By
1980, KADAMA and KALIKASAN farmers
were already experimenting with alterna-
tives to the Green Revolution package.
Traditional rice varieties, biological pesti-
cides and organic fertilisers were reintro-
duced and improved (see pp 19 & 20).
Farmers started to rebuild cooperative ties
with each other recognising that these had
grown weak.

KADAMA and KALIKASAN are sensitive
and responsive to the needs of their com-
munities. Looking back at the past they
assessed their experiences and made sus-
tainable rice agriculture their choice for
the future. In this they are pioneers.

■

From:Vargas DS, Abon MG, Divina CC. and Bibal LD.
1998. Agricultural development in Nueva Ecija: the
case of Rajal Centro and Triala. Report for the
ILEIA Research Programme.

Danilo S. Vargas, Marilou G. Abon, Cynthia C.
Divina and Lolita D. Bibal, Center for Central Luzon
Studies, Central Luzon State University, Muñoz, Nueva
Ecija, The Philippines.
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KADAMA farmers’ organisation was
founded in 1991 as a confedera-
tion of five farmer organisations:

DIWA, UGNAYAN, LIKHA, PMK and KAD-
AMA. It has about 1500 members.
Cooperation between farmers dates from
1981-1984 when the Agency for
Community Education Services (ACES
Foundation), a rural development NGO,
facilitated participatory assessment of
Green Revolution technologies on small
farmers in four communities. 

A consensus was created on the need
to unite with other farmer groups in the
interests of change and the development
of alternative technologies. Similar assess-
ments were organised in other commu-
nities and, in 1985, four ‘BIGAS’ follow-up
conferences were organised, three at
regional level and one national confer-
ence. Here farmers described their nega-
tive experiences with HYVs and related
technologies and programmes and were
able to recommend alternatives (Modina
and Ridao, 1987). 

In 1986 the ‘MASIPAG’ Centre (Mga
Magsasaka at Siyentipiko para sa
Pagpapaunlad ng Pang-agrikulturang
Agham = Farmers and Scientists for
Agricultural Science Development) was
set up in Jaen, Nueva Ecija. Facilitated by
ACES Foundation, it started to cooperate
with farmers in eight communities where
DIWA was active. This Centre was the first
of thirteen envisioned for the various
provinces and aimed at stimulating grass-
root change. Its programme was intended
to enhance direct cooperation between
farmers, scientists and development work-
ers. MASIPAG focused on collecting and
evaluating traditional rice varieties (TRVs);
breeding improved traditional varieties
(ITRVs) appropriate to local soils and cli-

mates; alternative pest management using
locally produced pest traps; biological pes-
ticides; resistant varieties and diversified
farming techniques; organic farming using
organic fertilisers; and training farmers in
rice breeding and documentation. 

The farmers established community
seed banks in farms managed by each fed-
eration and at the same time maintained at
least five varieties on their own farms.
Varieties were not only characterised and
multiplied but were also subjected to
variety adaptability trials. Interested farm-
ers chose parent materials for breeding
from the pool of locally adapted varieties
and, after some training, they made their
own crosses (Basilio, Razon and Estrella,
forthcoming). 

KADAMA’s involvement in the MASI-
PAG programme and the support of ACES
Foundation ended in 1994. MASIPAG now
focuses on Mindanao and Negros where it
has become very successful.

A new impulse
Twelve members started to test the 
MASIPAG package. It consisted of tradi-
tional and improved traditional varieties,
chicken manure (at a rate of 90 sacks i.e.
4,500 kg/ha.) straight planting (40x40)
facing an east-west direction and 2-3 seed-
lings per pocket. After a few seasons about
200 farmers were involved in testing.

The KADAMA federation aimed to
enhance farmer cooperation, spread the
use of MASIPAG technology and organise
the marketing of MASIPAG rice. Marketing
was unsuccessful, however. Farmers
where forced to sell their rice to local trad-
ers who paid them lower prices for TRVs
and ITRVs.  This problem and because
there was no crop assurance for farmers
using the MASIPAG package, made many

KADAMA members lose interest even
though their production costs were lower
and there had been no negative effects on
the environment or community. Some of
the more motivated farmers, however,
continued to use organic fertilisers and
ITRVs. 

In 1996 the ILEIA Research Programme
gave a new impulse to experimenting
with alternative/ LEISA rice production.
PTD experiments provided strong evi-
dence that soil fertility management with
chicken manure produced results equiva-
lent to local practices based on chemical
fertilisers at reduced cost (see Abon p 29).
ITRVs also proved as productive as the
commonly used HYVs.

KADAMA is giving high priority to
recreating the biodiversity lost through
rice production and has launched a new
ITRV selection and breeding initiative. 
It plans to continue PTD experiments on
soil fertility management and on such new
approaches as the rice intensification
system (SRI) developed in Madagascar 
(see ILEIA Newsletter Vol 15 No 3 & 4,
Dec. 99).

■

Summarised from: Melencio F. Razon, Domingo S.
Ramos, Victoriano Bautista, Aurelio P. Estrella, 1999.
The evolution of sustainable agriculture in the
KADAMA organisation. Internal report of the
ILEIA Research Programme. 
KADAMA, 30 Bernardo District, Cabanatuan City,
Nueva Ecija, Central Luzon, The Philippines.

References:
- Basilio CS, Razon MF. and Estrella A, 1999 
(forthcoming). Searching for seeds of freedom:
plant genetic resource utilisation and conservation
by KADAMA farmers’ confederation.
- Modina RB and Ridao AR, 1987. IRRI rice: the 
miracle that never was. ACES Foundation Inc.
Quezon City, 140 pp.

KADAMA: recreating lost biodiversity 
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In 1992, after a PRRM facilitated training
in Low External Input Rice Production
(LEIRP =  LEISA), seven farmers from

Lupao, Munoz and Guimba in Nueva Ecija
province started to experiment with organ-
ic farming and TRV/ITRV seeds from the
MASIPAG programme. The results were sat-
isfactory, the experiments were replicated
and more farmers were trained. In 1993, 64
farmers founded KALIKASAN-NE. Their aim
was to develop sustainable rice-based
organic agriculture. Each cooperator devot-
ed about one hectare of his or her land to
organic rice production. 

An Alternative Trading and Marketing 
(ATM) programme was started in a joint
business venture with PRRM, a premium
price was obtained for organic rice and a
crop production loan scheme of
P10,000.00 was extended to each farmer. 

KALIKASAN’s activities include the
provision of technical assistance, the train-
ing of new members and making inputs
such as chicken manure and rice seedlings
available to farmers. This has resulted in a
considerable reduction in production
costs and an increase in the net income of
farmer cooperators. Farmers have to pay
an annual membership fee of P50.00 and a
P1,2000.00 contribution to capital build
up.

Toward integrated organic agriculture
In 1997, KALIKASAN-NE had 179 farmer
cooperators cultivating some 142 ha of
organic rice. During the early years yields
dropped. However, after four years of
organic rice production farmers succeed-
ed in increasing yield to between 4.5 and 
5 ton about the same amount as produced
on conventional rice farms. The recom-
mended application of chicken manure on 
clayey and sandy soils is 40 and 60 bags/ha 
(1 bag = 50 kg.) respectively in the first
season. The application is reduced by 
10 bags/ha each season until only 
10 bags/ha are required in the fourth sea-
son on clayey soil and the sixth season on
sandy soil. Some farmers have succeeded
in sustaining high yields for a time without
applying inputs.

Various ITRVs and TRVs (M-88,
Benggawan, Wagwag, Sikades, Milagrosa,
Ag-14, Ag-10, Ag-8, Ag-5, Brown Rice, Elon-
elon and Muguama) are being tested in
demonstration farms. Farmers prefer Ag 5
and Ag 8 because of their strong vegeta-
tive growth, prolific tilling, grain filling
capacity and medium height as well as
their resistance to lodging, pests and 
diseases and palatability. Ag-5, Ag-8, Ag-10
and Benggawan proved resistant to 
‘tungro’ virus in the 1994 rainy season

when HYVs suffered serious attack.
Although there are generally fewer pest

problems in organic rice, farmers do use
biological pesticides. Some farmers suc-
cessfully experiment with both traditional
and new methods of pest management. 

Box 1 Pest management: the example 
of the Golden Snail

Mario Imperio from Triala, Guimba, experi-
mented with the pest control techniques
used by his ancestors.  One technique
involved placing pounded ‘makabuhay’
vines in the waterways of rice field so that
the bitter sap would be washed out by the
water and carried to the Golden Snails’
breeding ground. Another method was to
lure snails to ‘gabi’, papaya and banana
leaves that had been scattered in the rice
field in the early morning. The leaves were
collected before noon when the snails had
moved onto them. The third experiment
involved water management. Small canals
filled with rice bran were built along the
banks of the rice field. All three experiments
were successful.

KALIKASAN-NE farmers are well known
throughout the Philippines for their suc-
cess in developing organic rice farming
and marketing. Their partnership with the
ILEIA Research Programme helped KALIK-
ASAN to obtain quantitative proof of the
economic viability of their organic practic-
es. It also strengthened their skill in carry-
ing out experiments designed to develop
farming systems that were well adapted to
their conditions, needs and objectives.
This further consolidated their position in
relation to conventional farmers, scientists
and policy makers. Membership has
increased rapidly and by 1998 there were
259 members in 18 communities.

Farmers recently started experimenting
with organic vegetable production. They
aim to gradually evolve their rice farming
systems into diverse integrated farming
systems. Farmers intend to experiment
with soil fertility management, plant
breeding, conservation of genetic resourc-
es, and diversification.

■

Summarized from: Maria Lina, Danilio Gatchalian,

Florencio Galapon Jr., 1998. KALIKASAN-NE: a 
documentation and evaluation of experiences in
sustainable agriculture. Internal report of the ILEIA

Research Programme. Published in Filipino in ‘Balong

ng Buhay, Tomo I, Bilang I, 1999. KALIKASAN-NE /

PRRM-NE, Bukang Liwayway, Bantug, Muñoz, Nueva

Ecija, Central Luzon, The Philippines.
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A delegation of KADAMA and 
KALIKASAN farmers visited five
NGO-supported farmer groups to

exchange experiences on developments 
in LEISA rice production. These groups
were the Bukidnon Centre for Sustainable
Agriculture (BCSA); Technical Assistance
Centre for the Development of Rural and

Urban Poor (TACDRUP); the Community-
based Native Seeds Research Centre (CON-
SERVE) in Mindanao; Infanta Integrated
Community Development Assistance
Incorporated (ICDAI) and Philippine Rural
Reconstruction Movement-Camarines Sur

Branch (PRRM-CamSur) in Luzon. BCSA is
involved in the MASIPAG programme.
Most of the farmers supported by TAC-
DRUP and ICDAI follow a pesticide free or
low-external-input approach while the oth-
ers practice organic agriculture. The five
groups visited included some 300 organic
farmers with about 400ha of organic rice
yielding an average 3-5t/ha.

Discussions made it clear that farmers
are motivated for LEISA rice farming
because of it offers environmental and
health benefits. It also requires less capital
and leads to cost reduction and improved
incomes. Farmers also benefit from premi-
um price, household food security and
improved soils.

Most farmers involved in these NGO
programmes are small farmers who can
afford to produce organic rice because
they own their land and derive an income
from other livelihood activities. Many
farmers grow rice mainly for home con-
sumption and devote the largest portion of

their land to other cash crops such as
coconut, sweet potato, corn and citrus.
The area under organic rice is relatively
small and the family can easily provide the
labour and organic materials required. 

Experiences gained so far
Both indigenous traditional rice varieties 
(ITRV), traditional rice varieties (TRV) and
high yielding varieties (HYVs) are used in
organic and pesticide-free rice production.
BCSA (MASIPAG) and CONSERVE advo-
cate the use of TRVs and ITRVs in organic
rice farming. They train farmers in seed
selection and breeding to increase yield
and lessen dependency. 

Some farmers do not spray while others
rely on botanical pesticides made from 
‘makabuhay’, ‘sili’, ‘madre cacao’, 
‘lagumbre’, and ‘amarillo claiming that

traditional varieties are resistant to black
bug, for example, a major rice pest in
Mindanao. Other use chemical pesticides.

Many farmers experienced a serious
drop in yield during the first 4 to 6 crop-
ping seasons. This was discouraging.
Farmers who initially applied a combina-
tion of chemical and organic fertilisers had
fewer problems. Later yields improved as
soils became more fertile. Now, yields
come close to those achieved in conven-
tional agriculture but costs are less and
farmers are able to avoid debt. Initially
only relatively low amounts of organic fer-
tilisers were used. Some farmers only used
rice straw as fertiliser. They found this was
insufficient to maintain yield during the
transition phase. After the soil has been
regenerated and yield brought up to an
acceptable level some farmers succeeded -
at least for a time - in sustaining high yields
with zero purchased external inputs. 

Rice straw and chicken manure are the
main organic fertilisers. In Mindanao, rotary

tractors are used to incorporate rice straw
into the soil. This hand tractor, called a 
‘turtle’, can cut rice straw more easily than
the usual hand tractor used in Luzon, mak-
ing incorporation faster and easier. There
are adequate amounts of water and rice
straw is almost completely decomposed by
the time transplanting takes place.

In most groups LEISA rice farming
works because of the heavy support 
provided by the NGOs, the academe and
the diocese. In the ICDAI programme,
where a participatory and relatively broad
approach is being followed, conversion to
LEISA has been easier and faster even with
minimal support.

Still a long way to go
It was observed that there were still many
problems in LEISA rice production. Only
chicken manure and commercial organic
fertilisers are used and this makes farmers
dependent on those producing these
organic external inputs. A case in point is
TACDRUP who import chicken manure
pellets from the Netherlands. As chicken
manure decompose easily and contains
high amounts of nitrogen its application
may lead to higher nitrogen losses than
from the chemical nitrogen fertilisers used
in conventional agriculture. The presence
of heavy metals and toxins in poultry feed
also makes it non-sustainable in the long
term. Biodiversity is still very low on organ-
ic farms but a further evolution of organic
rice production toward more integrated
systems should stimulate biodiversity.

Farmers gave several reasons for the
limited adoption of organic rice produc-
tion. Yields were lower  during the transi-
tion phase; organic farming is laborious
and raw chicken manure has a foul smell;
organic fertilisers are in short supply and
farmers who do not own their land will
not invest in organic farming. Some prefer
conventional farming because they think
chemical fertilisers and pesticides are
more effective or they are put off by the
unstable and low prices offered for TRVs.
Farmers felt there was a general lack of
support for LEISA farming and that organic
farmers are sometimes ridiculed. 

LEISA rice production in the Philip-
pines still has a long way to go before any
large-scale adoption can be envisaged or
sustainable integrated systems have been
developed. Nevertheless, the members of
the KADAMA and KALIKASAN delegation
concluded that the farmers visited,
although they had only had two to five
years’ experience with LEISA rice produc-
tion, were clearly on the right track.

■

Summarised from: A. Corales, E. Valiente, M. Razon, 
L. de Guzman, R. Manabat, T. Amurao, R. Gabriel,
1999. Participatory assessment of farmers’ 
experiences on the use of organic farming 
technology. Internal report of the ILEIA Research
Programme. Published in Philipino 
language in ‘Balong ng Buhay, Tomo I, Bilang I, 1999.
PRRM-NE, Bukang Liwayway, Bantug, Muñoz, Nueva
Ecija, Central Luzon, The Philippines.
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Farmer cooperators from KADAMA
and KALIKASAN found that one of
the major economic constraints to

improving their economic position was
the difficulty of marketing paddy. The
National Food Authority can only afford to
buy a fraction of the rice produced and it
chooses to buy from accredited coopera-

tives and a few individuals. Farmers are
completely dependent on local traders
who pay relatively low prices. Getting
more control of the rice market and
obtaining premium prices for organic and
pesticide-free (LEISA) rice and traditional
rice varieties could greatly improve the
farmers’ economic situation.

In 1993, the farmers from KALIKASAN
entered a joint business venture with
PRRM for Alternative Rice Marketing 
(ARM). However, they encountered seri-
ous difficulties. An exploratory survey was
carried out for the ILEIA Research
Programme in order to get a better insight
into the conditions that determine supply
and demand for alternative rice and into
current and alternative (LEISA) rice mar-
keting systems (Teves & Liangco, 1999).
The study was made in collaboration with
five NGOs: AGTALON, PDI, GRASS-
ROOTS, GRATIA PLENA and PRRM.

The emerging alternative rice market
NGOs and people’s organisations (POs) 
in the Philippines began campaigning for
sustainable agriculture in the mid-1970s 
as a response and an alternative to the
technology introduced by the Green
Revolution programme. At that time, the
socio-economic programmes being adopt-

ed by NGOs were primarily concerned
with increasing the production of rice and
other crops. These programmes were very
popular, particularly in depressed upland
communities where TRVs were being
grown. Later, without any clear-cut pro-
grammes or funding, alternative rice mar-
keting became part of the overall NGO
support scheme. At an early stage, efforts
were made to involve farmers in the sup-
ply of rice stocks, post-harvest activities,
milling and transport as well as in the trad-
ing and marketing of rice and other prod-
ucts. Although these projects were under-
taken only in specific areas and with very
few resources, the support extended to
farmers helped them gain control of cer-
tain aspects of rice production and mar-
keting. NGOs and POs participated in
trade fairs and exhibitions. Pilot marketing
of large volumes of rice started in the early
1990s and some efforts were made at Fair
Trading abroad. 

Marketing assistance usually consisted
of providing transport and storage for pad-
dy and facilitating the sale of rice either
directly or through intermediaries. Most
NGOs were relatively new to this kind of
work and had limited time, personnel and
financial resources at their disposal. The
only NGO to have conducted a market fea-
sibility study on organic rice trading was
AGTALON. There is very little information
available on experiences with alternative
rice marketing. 

Constraints to production
Members of those organisations involved
in the Teves and Liango study produced
about 2,412.00t of LEISA rice on 517 ha in
1998. Average yields on irrigated lowlands
were about 4t/ha although farmers in
Gratia Plena had average yields of 5.5 tons.
Most of the LEISA rice produced is con-

sumed by the farmers themselves or sold
locally. Only 37% is bought by the NGOs
for the alternative rice market. One of the
reasons for this is lack of capital; another is
that the rice is sometimes rejected as infe-
rior quality. The most significant varieties
grown for their favorable traits include
Diket (glutinous), Aroma (scented), RC 18
(good eating quality), RC 14 & 18 (early
maturing), Ag 5, 8 & 10 and M (MASIPAG)
12 & 40. Different varieties are often
mixed and this also reduces the overall
quality of the final product (cereal) and
the purity of seed.

Processing, storage and milling
Climate conditions are not ideal for the
post-harvest drying of paddy during the
wet season. Harvested rice is mostly sun-
dried on concrete highways or pavements.
Sometimes paddy is sold wet at low prices
to avoid further crop losses. Since drying
facilities are very expensive to establish,
this is a common and serious problem
amongst farmers.

AGTALON is the only NGO with its own
portable moisture-testing unit. NGO staff
and farmer cooperators follow certain
crude testing procedures when judging
quality. AGTALON recently developed 
‘post-harvest quality standards’ in order to
upgrade the quality of the rice offered for
sale. These included assessing the amount
of foreign material present and establishing
levels of purity and discoloration. Such 
factors, together with the scent of the pad-
dy are used to determine its class and price. 

It was observed that in NGO storage
few measures were taken to prevent
attacks by rodents and birds and the build
up of moisture could not be controlled.
Proper sanitation was also lacking. Good
quality milling facilities were hard to find
in the study sites and, when milled, NGO
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potential demand for alternative rice is far
higher than present production can satis-
fy. Since the supply and retail system is
still weakly developed, this potential
demand cannot be met. Alternative rice is
retailed through direct and walk-in sales
and on the open market. Only AGTALON
and OPTA have developed retail systems.
OPTA, whose source of rice also includes
GRATIA PLENA, has established market
outlets for alternative rice in Makati,
Alabang and other parts of Metro Manila.  

Relations between farmers and NGOs are
based on mutual trust. The NGOs accept
what is offered to them. There is no prop-
er labelling of rice. Consumers cannot see
if there is a quality guarantee or if the rice
has been produced organically and is pes-
ticide free. A certification system has to be
set up which can guarantee quality to con-
sumers. In the Philippines there is an
emerging movement that supports alterna-
tive rice production and marketing. Food
Web and AVDF and their member organ-
isations have started discussions about
organic product certification. 

At national government level and
amongst research institutes there is a grow-
ing interest in sustainable and organic rice
production. Apparently, it is time to invest
in its improvement and in the further
development of the marketing system.

Our observations
Current alternative rice production, pro-
cessing, marketing and distribution activ-
ities need to be improved through the re-
organisation and further strengthening of
the system. There is a need for better
cooperation and specialisation among the
agencies involved to make it more effi-
cient and cost-effective. A lead agency
could be chosen for each stage of the pro-
duction and marketing chain, from supply
inputs (organic fertilisers, quality seeds),
quality control, storage and milling to actu-
al marketing and distribution. 

The following strategies could be
applied for the re-organisation and
strengthening of the present ARM system.
• A stable supply system of preferred rice

varieties should be established by
ensuring a steady supply of good qual-
ity seeds and organic fertilisers.

• Facilities for production support
should cover a block of rice producing
municipalities per province;

• A coordinating organisation for market-
ing and distributing seed should be set
up.

• An overall information and monitoring
system should be put in place in the tar-
get areas.

• Technologies, skills, available equip-
ment and systems for drying, milling
and rice grading should be improved.

• A more in-depth analysis of the alterna-
tive marketing policy environment
should be conducted to plan future
courses of action and advocacy work.

The realities of the problems and poten-
tials of alternative rice production and
marketing in specific areas must be
grasped if effective improvement plans for
the different SA/LEISA and organic rice
producing organisations are to be devel-
oped. The development of site-specific
models for alternative rice marketing
would be required to effectively gauge the

capacity of each organisation to imple-
ment more aggressive and coordinated
programmes, as well as define conver-
gence points for NGOs, POs, consumer
groups and other stakeholders in the alter-
native rice marketing movement. 

■

Based on: Miclat-Teves AG, Liangco GD & Teves RG,
1999. The emerging alternative rice marketing sys-
tem in Manila and Luzon provinces: A preliminary
study. Report to the ILEIA Research Programme. 

AG Miclat-Teves and Gerry D. Liangco, PDI, 
3-B Mayumi Street, UP Village, Diliman, Quezon City,
The Philippines.
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rice is seldom of high-grade quality. Lower
grade milled rice does not command a
good price on the market The prohibitive
cost of getting access to large, multi-pass
rice mills is another major obstacle. Such
mills require a minimum of 3 tons of pad-
dy to run. Starting an NGO milling facility
would be very expensive. 

Supply still limited
The general market and supply conditions
for rice are distorted because of inefficient
buying practices in the public sector,
unfair practices by rice traders and price
manipulation by the rice cartel resulting in
low farm gate prices. The importation of
good quality rice, i.e. of the aromatic and
glutinous type also contributes to keeping
prices low.  

The premium of P1.00 for pesticide-free
(purchase price 1998 P 9.35) and organic
rice (purchase price P 9.75), is not suffi-
cient incentive for farmers to go into 
organic rice production. The retail price of
LEISA rice is P 24.00/kg. This is relatively
low given that the retail price of commer-
cial rice varies from P 21.36 to P 29.80.
Lower costs and production loans of
between P 7,000.00 and P10,000.00 
provided by the NGOs are the main 
economic incentives inducing farmers to
produce and market alternative rice.

There are several reasons for the small
supply of alternative rice. 
• Limited availability of organic fertilisers.
• High level of home consumption 

(20-70 %).
• Lack of government support in the 

promotion of organic products.
• Lack of loan incentives not tied to the

use of chemical pesticides or the use of
certified HYV seeds. 

• Farmers sell in bulk to local traders to
pay off debts.

• NGOs lack capital to buy in rice. 
• Farmers sell to local traders in slack

months, when higher prices are offered
than the ARM system can afford. 

• High unit costs for processing, market-
ing and distribution due to the very low
volume produced and the distance to
the Manila market. 

• Lack of facilities and procedures to
improve the quality of milled alterna-
tive rice. 

Although there is a growing awareness of
the need for alternative and sustainable
rice production, many constraints still
make it difficult for farmers to move in this
direction.

Satisfying the increasing demand 
There is a growing awareness and demand
among consumers for healthy food and
alternative rice. We calculated that the

Drying paddy in the wet season is a common 

problem. Sun drying is often done on the road 

but in Nueva Ecija this has been prohibited.

Small retailers 

often reject 

traditional 

rice varieties.

p
h

o
to

: I
LE

IA
 p

ro
ce

ss
 d

o
cu

m
en

ta
tio

n



K ADAMA and KALIKASAN farmers
complained about ‘soil
acidification’. They believe it to 

be one of the factors causing yield decline
and why they needed to increase the 
use of chemical fertilisers to prevent 
further falls. A study on soil acidification
was carried out for the ILEIA Research

Programme to look more closely at the
problem (Hipolito et al, 1999). 

Focus group discussion was organised
amongst 82 farmer cooperators from 
KADAMA and KALIKASAN. Among the 
82 respondents, 61% claimed that they
had experienced problems with rice 
production. The others stated they had
had no problems in the last five years.
Among the difficulties experienced by
farmers a lack of capital (61 respondents)
and water shortage (52 respondents)
ranked highest. Soil acidification (19
respondents) ranked third. 

Changes in the properties of the soil 
leading to ploughing difficulties (1), poor
water retention (2), hard soil (3), a suscep-
tibility to pests (4) and diseases (6/7),
many weeds (5) and colour changes (6/7)
were identified by farmers as the main
indicators of ‘soil acidification’. However,
some farmers admitted to having no clear
concept of ‘soil acidification’ or any clear
indicators. In most cases the term had
come from ‘technicians’. The farmers
understood it to be the probable cause of
the soil-related problems they encoun-
tered in rice production. Some of them
believed that these problems were the

result of intensive farming and the slow
decomposition of farm residues. The slow
growth of rice plants and a hardening of
the soil were generally associated with 
‘soil acidification. However, farmers 
themselves were not sure whether real
acidification was taking place because no
soil analysis had ever been done. 

Soil acidification 
In the Philippines the relationship
between soil acidity and plant growth has
been the subject of considerable, although
not extensive research. Acidification is a
process in which the H+ concentration of
a soil system increases resulting in a
decrease in the observed pH. In the soil
system, acidification is related to a com-
plex set of processes that cannot be quan-
titatively described by a single parameter.
One way of looking at soil acidity is
through the cation exchange complex.
This is the adsorption of positively
charged cations on negative charges on
the surface of clay minerals and soil organ-

ic matter (Reuss et al. 1986). A deficiency
in adsorption capacity, CEC (Cation
Exchange Capacity), may lead to the accu-
mulation of positively charged ions like
those of aluminium, hydrogen and Fe and
to acidification.

Problem analysis
To establish the ‘truth’ about ‘soil
acidification’, the results of the soil sample
analysis carried out by the KADAMA and
KALIKASAN farmers groups were exam-
ined. The analysis showed that the soils
were low in organic matter content and
medium to low in phosphorous, though
hot sulphuric acid extractable potassium
was high. Soil pH was either slightly acidic
or neutral. The average pH of the soils
studied ranged from 5.76 to 6.89 
(Table 1), while OM ranged from 1.36% to
2.51 %. The potassium content of the soils
at between 113 and 417 ppm was high.
The phosphorous content, on the other
hand, was between 4.81 to 16.94 ppm 
and could be considered deficient.

Symptoms observed by the farmers
such as stunted growth, chlorosis (yellow-
ing), necrotic spots, ageing, poor tillers,
thin and erect leaves and dark green
coloured leaves are indicative of nitrogen
and phosphorous deficiency. No alumin-
ium or manganese toxicities were
observed. At the moment, soil acidifica-
tion does not appear to be a major prob-
lem. However, if the low organic matter
content of the soils persists, the buffering
capacity of the soil may be lowered and
toxicity, together with nutrient deficien-
cy, may occur as a result of acidification.

Nevertheless, the indicators of ‘soil
acidification’ mentioned by the farmers -
including hard soil, low water retention,
susceptibility to pests and diseases - seem
to suggest problems related to ‘soil
degradation’. These problems are also
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Soil acidification: myth or reality?

Table 1. Average chemical analysis of the surface soils of the KADAMA and KALIKASAN 
farmer cooperators in the PTD experiments (Bureau of Soils 1997)

Soil samples pH OM(%) Hot K (ppm) P (ppm)
KADAMA

Bunga 6.34 1.94 149 7.32 +
Rajal Centro 6.89 1.89 417 12.11 +/-
San Fernando 6.88 2.51 171 5.85 +

KALIKASAN
Banitan 5.95 2.40 113 15.3  +/-
Mangandingay 7,6 1.96 130 4.8 l ++
Tayabo 5.88 1.36 166 16.94 +/-

Legend:   ++   severely deficient        +   moderately deficient        +/-  slightly deficient

Keeping the soil 

fertile and in good condition.
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mentioned by Pingali et al. (1997) who
studied the causes of yield decline in rice
production (Kabir p 14). The yield data
provided by farmers covered a six-year
period and although there was no evi-
dence that yield declined, these problems
will have to be taken seriously if the
present level of rice production is to be
sustained or even improved.

Low fertiliser efficiency 
The focus group discussion also revealed
that during the wet seasons in the period
1992-1997, the most commonly used fertil-
isers were ‘complete’ (14-14-14) (30-68 %
of the farmers), urea (46-0-0) (55-67 %) and
ammonium phosphate (16-20-0) (11-16 %).
The percentage of respondents using
organic fertilisers gradually increased from
3 % in 1992 to 30 % in 1997. The amount of
fertiliser most commonly applied in irrigat-
ed rice production was found to be about
90-30-30 kg/ha (N-P-K) in the wet season
and 100-40-30 kg/ha in the dry season. 
This is slightly lower than the recommend-
ed amounts of 90-40-40 kg/ha and 
120-40-40 kg/ha. Many farmers, however,
could hardly afford to buy this amount of
fertiliser.

According to Sri Adinigsh (1988) organ-
ic matter acts as a biological buffer ensur-
ing that a balanced supply of nutrients are
available to the plant roots. Soils that are
poor in organic matter lose this buffering
capacity and their fertiliser efficiency will
decrease. The observed deficiencies in N
and P may be caused by low rate of fertilis-
er application and the low amount of
organic matter present in the soil leading
to a low efficiency of N and P fertilisers. 

Benefits of increasing organic matter 
Follet (1981) showed there are many ben-
efits to be derived from organic matter. 
It serves as the principal storehouse for
anions such as nitrates, sulphates, borates,
molybdates, and chlorides that are essen-
tial for plant growth. It increases the CEC
of soils by a factor five to ten times that of
clay. It acts as a buffer against rapid chang-
es caused by acidity, alkalinity, salinity,
pesticides and toxic heavy metals. Organic
matter also supplies food for beneficial
soil organisms like earthworms, symbiotic
nitrogen-fixing bacteria, and mycorrhizae
(beneficial fungi). 

An increased and better use of organic 
‘waste’ and green manures (animal manure,
crop residues, household refuse and legu-
minous plants collected within and outside
the farm) as organic fertiliser would greatly
enhance nutrient availability, the biological
functioning of the soil and the efficiency of
chemical fertilisers. The soil would be sof-
tened and water retention improved. It
would also make plants more resistant to
pests and disease and prevent ‘soil acidi-
fication’. In a follow up study (Peñaloza et
al p 25) options for organic soil fertility
management have been analysed in an
effort to find alternatives to current soil fer-
tility management practices. 

More studies needed 
Soil degradation in rice production is a
complex problem and different processes
play inter-related roles (Kabir p 14). The
solution does not lie in simply increasing
and improving the use of organic fertilis-
ers.  Monocultures, the indiscriminate use
of agro-chemicals, mechanised soil man-
agement and continuous irrigation also
contribute to soil degradation. Further
studies and farmer experimentation
should concentrate on finding combina-

tions of practices that best fit farmers
needs and the changing conditions under
which they work.

■

Based on Hipolito MC, Sigua L, Hipolito RR, 
de Leon R, Lopez. R, 1999. Soil acidification: 
problem assessment and control. Report to the
ILEIA Research Programme.

Marilene C. Hipolito, Centre for Central Luzon
Studies, Central Luzon State University, Muñoz, 
Nueva Ecija, Central Luzon, The Philippines.

The authors’ task force studied
options for appropriate, alterna-
tive, soil fertility management tech-

niques. Secondary data were collected and
analysed from CLSU, the Philippine Rice
Research Institute (PhilRice), the Bureau
of Post-Harvest Research and Extension 
(BPRE) in Muñoz, Nueva Ecija, the

University of the Philippines at Los Baños
and the International Rice Research
Institute (IRRI) in Laguna. Options identi-
fied included the use of green manure,
farmyard manure (FYM), crop residue,
municipal waste, and night soil.
Combinations of organic and inorganic fer-
tilisers were also considered. 

Studies by Ladha, et al (1989) showed
that Asian farmers prefer Sesbania acu-
leata as green manure. It grows vigorous-
ly, can withstand a wide range of adverse
soil conditions including salinity, alkalin-
ity and water logging and fixes nitrogen
via root nodules. The plant can produce
15 to 22.5 t/ha biomass in six weeks 
giving nutrient yields of 82 kg nitrogen
(N)/ha, 11-16 kg phosphates (P2O5)/ha
and 23-34 kg potash (K2O)/ha.

Researchers have also studied the green
manure properties of Ipil-ipil (Leucaena
leucocephala Lam.) leaves. Agustin
(1978), found the best application level
was 3,000 kg dried ipil-ipil leaves/ha. 
This produced 5775 kg rice/ha. Grain
yield increased by about 15% (0.9 t/ha) as
applied nitrogen increased from 60 kg/ha
using ipil-ipil leaves to 120 kg/ha using
either ipil-ipil leaves or ammonium sulfate
(Lao-lao et al, 1978)]. Other green manure
crops may be more suitable for specific
local conditions (Misra and Hesse, 1983)

Long-term experimental evidence
reviewed by Webster and Wilson (1966)
suggests green manure crops can play an
important role in fertility maintenance by
acting as cover crops, raising the organic
matter content of the soil, holding plant

nutrients, and fixing nitrogen. Green
manure crops can supply nutrients at the
same level as inorganic fertilisers. Labour
is the only significant cost, otherwise
there are no transport costs and livestock
husbandry is unnecessary. 

However, several difficulties affect their
acceptability. Considerable human, ani-
mal and fossil energy is needed to plough
in green manure. Providing water to fur-
ther the growth and decomposition of the
crop in the soil can be expensive particu-
larly where water is a constraint. Land
under green manure crops should also
have a higher opportunity cost than fal-
low land and land requirements, particu-
larly where population is dense and agri-
culture intensive as in Nueva Ecija can be
a problem. Managing green manure crops
requires specific knowledge and skill.
KADAMA and KALIKASAN farmers have
tried some green manure crops without
satisfactory results.

Azolla
Azolla spp., a small aquatic fern that lives in
symbiosis with the nitrogen fixing blue-
green alga, Anabaena azollae, has proved
to be a valuable green manure for wetland
irrigated rice. It has a high nitrogen fixing
ability, grows rapidly and can be grown
before and during the rice crop (Ventura,
et al., 1992). Farmers using azolla have 
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ly available on the farm, are cheap sources
of nutrients. Long-term experiments show
that when straw is incorporated rather
than burnt or removed, higher rice yields
are recorded. These benefits were con-
firmed in a study of three soils with pH val-
ues 4.7, 6.6 and 7.4 and no fertiliser. When
straw was incorporation at a rate equiva-
lent to 5t/ha, increases in grain and straw
averaged over a seven-year period, were
31% and 71% respectively. However,
incorporating straw into poorly drained
soils over a long period depresses yields.
In order to avoid this, Tanaka (1974) sug-
gested that 6t/ha was the maximum
amount of straw that could be incorporat-
ed without adverse effects. 

Incorporating rice straw into the paddy
field is a problem for farmers. They may
not have the right machinery and in-situ
decomposition of crop residues in anaero-
bic conditions can be too slow for those
planting two to three crops a year. There
is also the risk of nitrogen deficiency and
depressed yields. Ordinary composting of
crop residues is also very slow. However,
the IBS rapid composting method 
introduced in 1986 (Cuevas 1993) speeds
up the process with a compost fungus
activator, Trichoderma harzianum, and
procedures that facilitate the rapid decay
of agricultural wastes. 

Farmers need to mix a source of nitro-
gen and either animal or green manure, or
urea with the straw for quick decomposi-
tion and good quality compost. If compost
and inorganic fertilisers are combined,
rice yields increase 10-15% and incomes
rise by 10-20%. These results are better
than those achieved using 100% inorganic
fertilisers (Cuevas 1993).

Municipal waste and night soil
Municipal and industrial organic waste
either as compost or sludge is plentiful in
urban areas and is an important source of
nutrients. Lardinois and Van der Klundert
(1993) found little municipal waste recy-
cling in low-income countries.
Technology introduced from Europe for
the large-scale processing of waste often
does not work and transporting and mak-
ing compost are often too expensive to
compete effectively with chemical fertilis-
ers. Small-scale recycling can provide a fea-
sible alternative. The nutrient content of
municipal organic waste varies consider-
ably depending on type, treatment and
how heavily it is polluted with plastics,
heavy metals and other chemicals. Urgent
investment is needed in urban waste recy-
cling to facilitate the better utilisation of
this important nutrient resource and to
improve the environment and health of
the urban population

Night soil, composted human excreta
and urine are rich sources of nutrients.
Although less important today, night soil is
still widely used by many farmers particu-
larly in China. Researchers at CLSU have
used night soil fertiliser to produce squash
and sunflower. Patricio and Urban (1981)

reported that the highest seed yield per
plot of sunflowers was obtained when
30t/ha of night soil was added in four
applications. The computed net income
from this treatment was P3,958.00/ha, an
earning of P0.74 on each peso invested.
However, whether night soil is acceptable
as an organic fertiliser will depend on the
cost of labour, health risks and culturally
determined attitudes. 

Organic-inorganic combinations
Intensive cropping, high yielding varieties
and market production increases the
demand for soil nutrients. The supply of
organic fertilisers and green manures can-
not meet this demand because recycling
organic waste is only possible to a limited
extent and green manures often compete
with crop production. Using organic fertil-
isers alone may not be profitable enough.
The best technical and financial option is
often to use both organic and inorganic
fertilisers. Many studies deal with this
issue and countless combinations are pos-
sible. Results depend on the materials
used and the costs involved.

Individual farmers report interesting
experiences in this respect. In 1985,
Ricardo Libo-on applied 6 bags of 16-20-0
and 3 bags of urea/ha to his 12ha rice field
and harvested an average 7t/ha/season.
When he used a mixture of 5t each of azol-
la, rice hull and sludge from the bio-gas
digester and 3 bags of urea plus 2l of foliar
fertiliser/ha, he harvested nearly 15t/ha
(Pelegrina et al 1992). 

AGTALON Cooperative, Pangasinan,
produces a commercial organic fertiliser
Ag-Bio which cost P135 for 50kg. Yields
ranging from 5-6t/ha and returns of P2.90
on investment were achieved with a 
mixture of 10 bags of Ag-Bio and 1 bag of
(14-14-14) inorganic fertiliser. However,
pure Ag-Bio organic fertiliser used at a rate
of 12 bags/ha yields 4.5-5t/ha giving an
estimated return of P3.10 on investment. 

Conclusions
Each individual option seems to have its
own strengths and weaknesses. The most
suitable option will depend largely on
local conditions, market opportunities and
farmers’ preference. In subsistence 
agriculture and where farmers produce for
the organic market, different options for
pure organic fertilisers will be needed.
Where farmers produce for the conven-
tional market the best way to keep the soil
fertile is to combine nutrient sources of
different types: organic matter, green
manures and commercial inorganic fertilis-
ers (Pandey 1991). 

■

From: Hipolito MC, Mescallado H. and Peñaloza DP Jr,
1998. Alternative soil fertility options. Report for
ILEIA Research Programme.

David P. Peñaloza, Helene M. Mescallado and
Marilene C. Hipolito, Centre for Central Luzon
Studies, Central Luzon State University, Muñoz, 
Nueva Ecija, The Philippines.

stated that rice yields are comparable to
those achieved with inorganic fertilisers
and production costs are less. A study in
Japan showed that incorporating azolla pro-
duced a 1-2 t/ha increase in paddy yield. 

Azolla can be used in animal feed, cook-
ing, and as food. It provides shelter for
fish, suppresses weeds and is an income-
generating crop (Pelegrina et al, 1992).
Azolla is easily propagated but requires
abundant standing water, relative humid-
ity of 85-90%, pH of 4.5-6.5, salinity of
between 90-150 mg/L and adequate phos-
phorus for its nutritional needs. It is labour
intensive, grows fast and can clog irriga-
tion canals and rice fields and can com-
pete with the rice crop. Azolla doubles its
weight in 3-5 days. From a start of 1t/ha, it
can reach a fresh weight of 15-20 t/ha in
about 20 days (Khan, 1983). KALIKASAN
and KADAMA farmers used azolla in the
past but found that growing conditions
were so favourable that it was difficult to
control.

Farmyard manure
Carabao, cattle, pig and chicken manures
are potential sources of nutrients for soil
fertility management. An application of
farmyard manure (FYM) at the rate of 
3.1 t/ha produced rice yields similar to
those achieved when chemical fertiliser is
applied at a rate of 18.7, 6.5 and 6 kg/ha 
of N, P and K, respectively (Songmuang, 
et al, 1989). However, usually farmers only
have relatively small amounts of FYM 
available. This means that it can only be
used to improve soil fertility in small areas
of the farm and has little impact on overall
rice production. Where livestock produc-
tion is concentrated in pig or chicken bio-
industrial units larger amounts of farmyard
manure may be available for sale.

Results obtained by Manaog (1965)
showed chicken manure gave the highest
yield/ha on Macapagai BPI 121, a lowland
rice variety. It proved better than horse,
cow and carabao manure and ammonium
sulfate (21%N). Padua (1979) showed 
that when different levels of chicken
manure (0, 3, 6 and 9 t/ha) were applied
to IR-42 rice 9t/ha gave the best
results:1650 kg/ha more grain than the
control plots.

KALIKASAN farmers started using chick-
en manure in 1992. After five years they
harvested rice yields (5-6.25 t) comparable
to or higher than those produced using
inorganic fertilisers. Applications could be
reduced from 60 bags/ha (3000 kg/ha) to
10 bags/ha without an immediate drop in
yield, a great saving as chicken manure
costs P40 a bag. 

Crop residues
When the grain and straw from a five-ton
paddy crop are removed, about 150 kg N,
20 kg P, 150 kg K and 20 kg S is taken from
the soil. Almost all the K and about one
third of the N, P and S are in the straw.
Although lower in nutrients than azolla
and chicken manure, crop residues, readi-
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T o introduce the PTD process, the
Kadama and Kalikasan working
groups conducted community ori-

entations in their respective vilages. Social
orientations were conducted by farmer
leaders. This orientation familiarised the
farmer members with PTD and its objec-
tives. Farmers who attended the commu-
nity orientations were also given historical
perspective on how agriculture in the
Philipinnes had evolved.

KALIKASAN and KADAMA farmers
who were interested in conducting

PTD experiments were identified and
selected according to criteria established
by the group. These included a willingness
to try organic farming and use 1000 m2 of
their farmland for experimental purposes;

access to irrigation and a readiness to fol-
low the research methodologies, activities
and tasks required by the PTD process
carefully.

Problem identification
The PTD process started with
Participatory Appraisal Tools such as 
transect mapping, seasonal calendars and
problem tree analysis in targeted 
KADAMA and KALIKASAN pilot sites. In
cooperation with CLSU, PRRM and ILEIA,
KADAMA and KALIKASAN members were
encouraged to use resource flow diagrams
and land-use maps developed from their
own classification categories. This result-
ed in Agro-Ecological Resource Manage-
ment (AERM) maps and descriptions of
the prevailing farming systems in the
Barangays Rajal Centro, Sta. Rosa and
Triala, Guimba. A problem analysis was
made, priorities set and the ‘options’ that
could possibly resolve these problems was
surveyed. 

Training and planning
But first the research programme partners
received PTD training. Concepts and prin-
ciples were discussed and implementation
plans prepared.  Problems and issues
affecting the management and implemen-
tation of the ILEIA-Philippine research
agenda were identified.

Workshops were organised to operational-
ise the objectives, hypotheses and experi-
mental designs. Methods of data collec-
tion, analysis, and the process of overall
assessment to be used were established.
Farmer cooperators determined the objec-
tives and design of the experiments and

decided which rice varieties to use, the
type and amount of fertiliser to be applied,
and the choice of planting method.

Standardised practices
The Bureau of Soil and Water Management
(BSWM) carried out a soil analysis to deter-
mine the amount of fertiliser needed.
Seedling establishment, land preparation
and other cultural management practices
followed the farmers’ usual practice.
Fields were ploughed and harrowed using
hand tractors, harrows and carabao-drawn
ploughs. Three days later they were 
harrowed again. When the land was clod
free and had been well pulverised, rice
seeds were put to soak in water for 24 
to 36 hours. They were given another 
12 hours in moist condition to germinate.
Seeds were then sown broadcast on seed-
beds. Transplantation using the straight
planting method occurred 25 to 30 days
later. A distance of 15x15cm was left
between hills.

Chicken manure was applied before the
last harrowing. Chemical fertiliser, howev-
er, was applied some 10 to 15 days after
transplantation. Botanical pesticides and
other traditional and innovative practices
were the only pest management practices
used (see Box 1). 

Variable treatments
Research objectives were identified and
formulated by each group. The KADAMA
experiments were designed to find the 

Participatory Technology Development
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their research activities 
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best type of fertiliser (pure organic, pure
chemical or mixed organic-chemical) for
improved traditional rice varieties (ITRV).
KALIKASAN experimenters wanted to
determine how traditional and high yield-
ing rice varieties (HYV), planted on two
different types of soil, responded to pure
organic, pure chemical and a mixture of
organic and chemical fertilisers. 

Banitan and Tayabo farmers’ groups
used different levels of organic fertiliser
on ITRV and HYV. The PMK and 
UGNAYAN farmers used different levels
of organic fertiliser to cultivate ITRs.
These last experiments were only 
conducted during the wet cropping 
season of 1998.

Experimental design varied with 
the type of experiment chosen. Most
farmers’ groups laid out their experiment
in 3 blocks (one block, one treatment) 
without replication. Scientists asked some
groups to use replication (3 replications
per treatment). Each type of experiment
was repeated on at least six farms. Some
69, 21 and 69 cooperators from KADAMA
and 57, 48 and 43 from KALIKASAN
undertook experiments during the first,
second and third experimental seasons. 

Monitoring and data collection
Farmer cooperators were responsible for
implementing the experiments. Area
coordinators visited the farms regularly to
help the farmer cooperators with imple-
mentation, monitoring and data collec-
tion. Area coordinators ensured that the
research process was carefully followed
and they provided orientation and guid-
ance where necessary. A monitoring team

composed of farmer, CLSU, and PRRM
working group members ensured the pro-
cess and experiments stayed on track and
were responsible for facilitating meetings
and workshops and writing programme
reports. They noted those factors affecting
experiments and discussed problems with
area coordinators and farmer cooperators.
KADAMA and KALIKASAN provided the
CLSU-ILEIA Task Force with the schedules
of farm visits. KALIKASAN research sites
were monitored once every two weeks
and KADAMA research sites were moni-
tored during the first week of the month.
Indicators for monitoring and evaluation
of the experiments were selected (Box 1). 

Informal meetings were held during or
after monitoring to assess the results of
field visits and suggestions and recommen-
dations were made to farmers and area
coordinators on what needed to be done.
Institutional, working group and pro-
gramme level meetings were also held to
update each partner on the status of the
experiments and, if problems had been
reported the steps taken.

Members of the CLSU team were con-
sulted when special problems arose and
specialist knowledge was required. When
pest or disease outbreaks occurred, for
example, samples of the affected plants
were brought to the CLSU laboratory and
farmers were later given the results and
advice.

Data processing
Data on plant height, number of tillers and
panicle length were collected 30, 50, and
70 days after transplantation. The fresh
and dry yield weights per sample m2 and
per plot were noted immediately after 
harvesting and two days after sun drying.
Farmers, guided by the monitoring team,
used 10kg weighing scales to record yield
data. Scientists used a structured interview
schedule to gather additional data. All
information was then filed in a database

using the Statistical Package for Social
Sciences (SPSS) file. The CLSU-ILEIA Task
Force analysed all statistical and economic
data collected. Results were explained to
the farmers in the assessment workshops.

Assessment workshops
After each cropping season, assessment
workshops to discuss PTD results were
held at village and working group level.
Results were further evaluated in country
research workshops. At the village level,
primary evaluation of the quantitative and
qualitative data derived from experiments
took place during group discussions when
farmers discussed the strengths and weak-
nesses of their own experiments. Farmers’
interest in continuing the project was also
assessed and the assessment workshops
served as stepping-stones to further PTD
experiments. In December 1998, at the
end of the project and after three rounds
of experimentation, there was a final 
farmer assessment of the PTD results and
processes (see Basilio p 32).

Process documentation
Process documentors were responsible
for monitoring the PTD process. Photos,
videos and voice tapes were used to ana-
lyse the research processes and results and
to assess the applicability of the research
in general. The process documentation
team consisted of members of the farmers’
groups and staff from the University. 
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Box 1 Farmer collaborators indicators
for monitoring PTD experiments 

• Growth: plant height, number of tillers,
panicle length (30, 50 and 70 days after
transplanting)

• Yield: fresh and dry (per m2 and total
field)

• Amount of external and internal inputs
• Amount of chemicals used
• Amount of organic fertiliser used
• Number of beneficial and harmful insects
• Available soil nutrients
• Organic matter content
• Soil pH
• Ease of land preparation
• Weed occurrence
• Extent of moss/algae growth
• Soil colour
• Resistance to natural calamities,

typhoons, floods, droughts
• Types, amount and taste of food
• Income
• Frequency of income generation 
• Reduction in expenses/need for capital 
• Amount of production loans or savings
• Amount of free time
• Health
• Number of natural organisms, plants and

animals returning to farmlands
• Depth of water table
• Number of farmers using organic fertiliser

Laying out 

experimental 

fields.

Soil sampling for scientific analysis.
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Data collected by the farmers were for-
warded to CLSU partners for statisti-

cal and economic analyses. The IRRISTAT
programme was used for statistical analy-
sis and an analysis of variance (ANOVA)
for experiments laid out in Completely
Randomised Design (CRD). Treatment
means were compared by the Least
Significant Difference (LSD) test. For
unreplicated treatments, the data per fed-
eration was pooled and analysed through
ANOVA with farms serving as replicates.
Treatment means were compared using
the LSD test. Farmers were compared
using the Duncan’s Multiple Range Test 
(DMRT). Statistical significance was set at
the 5% level. 

Full statistical and economic analysis of
experiment results from KADAMA and
KALIKASAN farms for the three cropping
seasons can be found in the research
reports (Abon 1999; Mendoza 1999) and
the Philippine’s Country Report (Abon et
al, 1999).  
The statistical analysis lead to the follow-
ing conclusions:
• Within the KADAMA research sites

homogeneous results through time were
obtained when the effects of the same
treatments (pure organic, mixed and
pure chemical fertilisers) were assessed
for three consecutive seasons. The
growth and yield parameters had insig-
nificant differences across treatments.
The organic, mixed and chemical fertilis-

ers used in the experiments were statisti-
cally comparable in growth and yield
when applied to improved traditional
rice varieties (ITRV) Ag5 and Ag8.

• Two factor experiments for rice varie-
ties Ag5 (ITRV) and RC28 (HYV) and
fertiliser types (pure organic and pure
chemical) were conducted in KALIKA-
SAN. With the exception of experi-
ments in Mangandingay during the wet
season of 1997, insignificant results
were established for the effect of these
factors on rice growth and yield param-
eters implying that the three types of
fertiliser used in the experiments were
equally suitable for ITRV and HYV.

• Sites in the Mangandingay experiments
had a history of organic farming. Pure
organic fertiliser was most suitable for
ITRVs (Ag5 and Ag8) in clayey and
sandy loam soil, for HYVs C18 (planted
in sandy loam soil) and C28 (planted in
the clay soil). Pure chemical and pure
organic fertiliser only gave statistically
identical results in the case of Ag5
planted in clay soil.

• In farms exposed to organic farming
before PTD experiments started in
Triala and Guimba, pure organic treat-
ment out-yielded pure chemical and
mixed treatments for both ITRV and
HYV varieties. These farms may have
already reached a point where soil con-
ditions had more or less stabilised to
favour the use of organic fertiliser. 

• Experiments in the 1998 wet cropping
season compared quantities of pure
organic fertiliser (chicken manure in
30, 60 and 90 bags of 50 kg) on land
with an organic history. Yield and
growth parameters showed no signifi-
cant difference. This could mean that
the minimum level of 30 bags/ha of
pure organic fertiliser is enough to
secure relatively high yields with ITRVs
and HYVs. Padua (1979) reports similar
results with the IR-42 rice cultivar con-
firming the experience of KALIKASAN
organic farmers who found that after 
5 to 7 seasons of applying organic 
fertiliser high yields can be maintained
with as little as 10 bags/ha of chicken
manure. However, there is the risk that
soil nutrient depletion may occur
because 30 bags/ha chicken manure
would be insufficient to fulfill the nutri-
ent requirements of a 5 ton rice yield
even if considerable biological nitrogen
fixation were to take place. 

Given time, the ITRVs treated with pure
organic fertiliser or mixed organic and
chemical fertiliser could out-yield those
treated with pure chemical fertilisers.
Mhayamaguru (1998), who observed rice
experiments conducted at Phil Rice
where experimental fields were exposed
to organic fertiliser for three years, sup-
ports this contention. He established that
plants treated with mixed urea (U) and

The results of the PTD experiments

Transplanting.



chicken manure (CM) (25:75 and 50:50
U:CM ratio) gave the best grain yield (8.5
and 9.1 t/ha). Pure urea yielded 8.8 t/ha.
Raja & Garcia and Garcia et al. had similar
results in comparable experiments with
lowland rice. Such findings suggest the
potential benefits of organic fertiliser and
animal manure when applied continuous-
ly for several cropping seasons (Obien, et
al., 1995).

Multiple Regression
To draw conclusions from PTD research
rooted in a holistic perspective, multivari-
ate techniques such as multiple regression
and factor analysis are required. Data

were measured at site level and, because
of the amount of data, the Statistical
Package for Social Sciences (SPSS 7.0 for
Windows) was used.

The final step in the stepwise proce-
dure for multiple regression revealed that
significant predictors of rice yield were
gender; farmer-cooperators’ education
level; extractable potassium and phos-
phorus; the number of tillers; supplemen-
tary and farm irrigation; total rice area;
incidence of disease and pests, and the
use of mixed fertiliser. 

Gender and educational attainment
were the two personal characteristics
extracted as predictors of rice yield. 

Male farmers had better yield productivity.
This could be explained by the fact that
male farmers had more exposure to and
direct involvement in farm activities than
women. Farmers with a higher level of
education produced better yields, had
more scientific and practical knowledge
and had better access to agricultural 
information. This, in turn, facilitated a 
better farming system and better yield.

Extractable potassium and phosphorus
were found to contribute positively to
yield and were the prime limiting factors in
PTD farms. Although nitrogen is the usual
element needed for growth and better rice
yield, regression did not establish it as a
primary yield indicator. This could be due
to the fact that all PTD experimental sites
were relatively rich and sufficient in
extractable nitrogen, as the soil acidifica-
tion studies confirm (Hipolito p 24).

Factor analysis of the same data showed
that the principal component group of fac-
tors for yield prediction were farm irriga-
tion; extractable potassium, nitrogen and
phosphorus; pH; number of tillers; num-
ber of years of organic management; and
the farmer organisation. These accounted
for 22.1% of total variation.

Correlations were also established
between pest and disease incidence and
the use of indigenous pesticides. Exposure
to organic farming practices was interre-
lated with soil and water characteristics
and suggested that the organic farms stud-
ied could be on the road to ecological sus-
tainability. 

Factor analysis supports the regression
results to a large extent and provides a
strong argument for paying more attention
to these factors in the next PTD series.
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Table 1. Average productivity indicators by treatment in all experimental areas in Nueva
Ecija: wet cropping season, July-December, 1997.

Treatment
Item Organic Inorganic  Mixed fertilizer

Land productivity (cav/ha) 117.82 127.17 135.20
Labour productivity (P/P) 3.54 3.62 3.78
Capital productivity (P/P) 1.85 2.04      2.02
Net income (P/ha) 21,715.31 25,303.00 26,630.11
Return to labour (P) 2.62 2.8 2.91
Return to capital/operating 0.85 1.04 1.02
expenses (P)
Net profit margin 0.44 0.49 0.49

Table 2. Typical results for the experiments on fields with an organic history (from Guimba)

Pure chicken Pure chemical Mixed fertilizer
manure 90 bags/ha urea/16-20-0

Total expenses 24,762.34 19,814.02 22,575.74 P/ha
Net profit 38,312.66 35,430.98 33,539.26 P/ha
Land productivity 145.00 127.00 129.00 Cavans /ha
Labour productivity 5.07 4.87 4.89 P/P
Capital productivity 2.55 2.79 2.49 P/P
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Economic Analysis 
The economic analysis showed that in the
first wet cropping season on farms begin-
ning to make the transition from conven-
tional to organic farming a 
combination of chicken manure and
urea/16-20-0 is the best fertiliser to apply
to ITRVs (Table 1). This is particularly so
in irrigated areas with silty loam soil but
appears to be more labour and capital 
productive. Moreover, earnings per peso
revenue generated as well as earnings per
peso spent on the production operation
were equivalent to results obtained using
pure chemical fertilisers. El Niño and La
Niña made it impossible to substantiate the
results of the second wet cropping season
and the subsequent dry cropping season.

Experiments in fields with an organic
history showed that chicken manure was
most profitable (Table 2). This is certainly
the case if the amount of organic fertiliser
can be reduced after several seasons.

A series of natural disasters hit the
experimental areas during the three-crop-
ping seasons so more experiments are
needed before definite economic conclu-

sions can be drawn.
Nevertheless, results established during

PTD experiments indicate the importance
of improving soil fertility by applying
organic matter. There is reason to believe
that applying organic manure (OM) to rice
fields helps secure sustainable high yields.
The KADAMA and KALIKASAN experi-
ments appear to provide an example of
how this can be achieved. Liam (1993) pre-
sented data from a long-term Japanese
experiment showing that in the first ten
years yields from plots supplied with
organic matter (manure in this case) were
clearly lower each year than yields from
plots treated with chemical fertiliser.
However, during subsequent years, yields

in OM plots reached yield levels similar to
plots where chemical fertilisers were used.
After 30 years, the yield from OM plots sur-
passed yields from chemical fertiliser plots.

In the Philippine case it may not take so
long for organically treated farms to out-
yield chemically treated farms. Despite
their small scale PTD experiments have
established consistent comparability
trends. 

■

Marilou G. Abon, Centre for Central Luzon Studies,
Central Luzon State University, Muñoz, Nueva Ecija,

Philippines.

This article is based on Abon MG, 1999. Statisitical
analysis of the PTD experiments. Report for the
ILEIA Research Programme and Mondoza-Mescallado
HC, 1999. Economic analysis of PTD experiments
in Nueva Ecija, Philippines. Report for the ILEIA
Research Programme.
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The second priority was income and
yield. Cost reduction is important because
many farmers are dependent on costly
loans and indebtedness is widespread.
High yield and income are essential, but
farmers’ are also concerned how farming
affects human health and the environment.

Farmers feel empowered
Almost all farmers found PTD a good
approach because they were fully
involved throughout the research process.
Farmers felt empowered by the pro-
gramme as academe acknowledged
farmers’ indigenous knowledge, experi-
ences and skills and their leading role in
technology development. KALIKASAN-NE
and KADAMA farmers became well
known for their efforts to develop 
sustainable agriculture and they felt equal
partners in the research programme. 

While the farmers’ organisations have
been strengthened in respect of technolo-
gy development, the research programme
absorbed a lot of their management capac-
ity for long periods of time. This meant
that the regular activities of the farmers’
federations were reduced to a minimum
and many farmers became dissatisfied.

Recommendations to improve PTD
During the course of the experiments
farmers made a number of innovations and
adjustments to ensure that experiments
were adjusted to farm and farmer realities
without any loss of scientific rigor.
Farmers recommended that:
• There should be agreement among the

members of farmer groups on the use
of common cultural management prac-
tices for the experimental plots. Any
deviations from agreed practices
should be recorded, reported and dis-
cussed within the group.

• Seedlings for all experimental plots
should be raised on a common seed-
bed.

• Transplanting seedlings should be car-
ried out on a specific day and, during
transplanting, the group members
should work on a mutual self-help
basis.

• No replication of treatments is needed
within the farm. Each farm serves as a
replicate of the group’s experiments.
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PTD should be routine

Crop cutting on a sample plot.

Aconcluding Farmers’ Forum on PTD
was held in December 1998 to
assess the results and processes of

the PTD experiments and to formulate 
recommendations for the improvement of
the PTD process. Fifty-eight farmers from
the 10 farmer experimentation groups par-
ticipated in the forum.

According to farmers, several significant
results had been observed after three
cropping experimentation seasons of
organic fertiliser application. Use of organ-
ic fertiliser and ITRV do not necessarily
mean lower yields. This strengthened
farmers belief that organic farming is
cheaper and more profitable particularly
because the need for organic fertiliser
decreases after some seasons and chemi-
cal pesticides are no longer required.
However, in the transition from chemical
to organic agriculture time is needed to
build up yield levels.

Farmers observed that plants produced
by organic fertiliser were sturdier and had
a healthy green colour. They were better
able to withstand typhoons that devastat-
ed the rice planted in the area. This sturdi-
ness is as important as high yield to farm-
ers in typhoon-sensitive areas.

The farmers observed that farm organ-
isms like paddy fish, frogs and snails have
returned to their farms. Farm soils have
regained their natural colour, form and
capacity to nurture life. Field flora such as
the burat aso (Sphenoclea zeylanica L.)
which had disappeared because of the
extensive use of agro-chemicals can now
be seen again in farms in the KADAMA and
KALIKASAN area. 

Soil fertility highest priority
Each farmer group was asked to assess the
results of their PTD experiments using
their own criteria, indicators and parame-
ters. The parameters were clustered into
composite indicators such as crop growth,
yield, grain quality, income and the effect
on soil, environment and health. Each indi-
cator was scored from 1 to 10 based on
the group’s perception of its importance
or its effect on the experiment. The most
important indicator was scored ten. 

Farmers gave high priority to improving
soil fertility (Table 1). Six groups ranked it
first in their priority setting possibly
because farmers felt their soil was being
gradually degraded through continuous
and intensive use. Soil fertility was seen as
the best way to secure, improve and stabil-
ise high yield and income in the long-term
and farmers are ready to invest in it.
Farmers also wanted a return of edible flora
and fauna from their fields and saw this as
an indirect, positive effect of using fertilis-
ers capable of regenerating soil quality.

Carlos S. Basilio

Table 1. Summary of farmers’ preference scores and ranks of the different composite 
indicators of PTD experiments.

Indicators Total score Average score Rank frequency
1 2 3 4 5  

Effect on crop growth 85 9.44 0 1 4 2 2
Effect on grain quality     89  9.89 0 1 5 3 0
Effect on yield   142    15.77 1 5 3 0 0
Effect on income   172  19.11 4 2 1 2 0
Effect on soil  195   21.67 6 2 1 0 0
Effect on environment  112  12.44 0 4 4 1 0
Effect on health   118  13.11 0 6 2 1 0



• Limit the number of sample plants and
crop cuts to three.

• Increase the size of the plots from
333.33 m2 to 500 m2.

• Try to establish dikes between plots
that are high and wide enough to pre-
vent the mixing of treatments. Plant
vegetables on the dikes to compensate
for the loss of land to rice plants.

• Request the presence of the monitoring
team at every critical activity especially
during community orientation, site
selection and evaluation, laying-out
experimental plots, designing treat-
ments, and harvesting crop cuts. 

• Enforce strict use of criteria for farmer
cooperators and put appropriate incen-
tives and disciplinary mechanisms in
place.

• Encourage and facilitate cross-farm and
cross-site visits.

• Conduct regular, end of cropping sea-
son assessment and planning work-
shops.

• Conduct village level feedback of statis-
tical and economic analysis.

Performance of roles
Farmer cooperators, area-coordinators,
process documenters and monitoring

team members were evaluated. Farmers
observed that their experiments were hin-
dered by their other obligations; shortage
of irrigation water; scarcity of chicken
manure at critical times; and climatic fac-
tors like El Niño and typhoons. Farmers
acknowledge, however, that the tradition-
al ‘bayanihan’ system of group collabora-
tion and the orientation and training they
had received were very helpful. In the
beginning it was difficult for all farmers to
be involved in data collection. After
receiving better orientation from the area
coordinators their involvement improved.
Not all area coordinators could collect
data and write reports satisfactorily. 

Process documentation was sometimes
difficult. Schedules were not followed,
farmer cooperators had no time for meet-
ings, data was submitted late and docu-
mentors lacked proper training. It was
suggested that more attention should be
given to proper selection and training of
farmer cooperators, area coordinators and
process documentors.

Monitoring was complicated by the fact
that the team members, area coordinators
and farmer cooperators had different
working schedules and limited experience

as well as by the climate during rainy sea-
son. The academe often had commitments
at the university. Contradictory comments
from members of the technical support
group made farmers uncertain. It was
stressed that monitoring should be carried
out regularly even if area coordinators and
cooperators were not present. 

Participatory research was new to every-
one involved so the learning process was
very important. More exposure to carrying
out experiments and studies is needed. This
type of experimentation should become
part of the everyday farming routine.

Recommendations for future studies
The participants were asked what sort of
experiments and studies they wanted in
future programmes. Most of the partici-
pants were interested in experiments on
varietal adaptability of seed and plant
breeding. Others wanted to continue with
fertiliser experiments or study insect resis-
tance, organic fertilisers, and seed conser-
vation and collection (Table 2).

■

This report is based on: Basilio C, San Buenaventura
TB, Hibionada RS. & Bugayong FA, 1999. Farmers 
forum on participatory technology development.
ILEIA Collaborative Research Programme Philippines.

Carlos S. Basilio, Country Programme Officer,
Philippines Research Programme, 10, Concio
Apartments, Mayondon, Los Baños, Laguna 4030, 
The Philippines, Email csb@laguna.net
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Table 2. Matrix ranking and scoring of 
recommended subjects for future 
PTD experiments

Research topics/activities Total score Rank
Plant breeding          9    2
Seed conservation           3        5
Varietal adaptability         11        1
Training in integrated cropping  2 6
Organic fertiliser production       4 4
Botanical pesticide production   4   4
Continue fertiliser experiments 7  3 
Experiment with methods of rice planting 3  5 
Experiment with Golden Snail control   1  7  
Experiment with organic vegetable farming 2  6  
Experiment with SALT farming      1    7  
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It is strongly believed that the stake-
holders in the ILEIA-Philippines
Research Programme came together

for a noble purpose: to prove the viability
of LEISA as an alternative option for farm-
ing in this part of the world. This was a
common goal shared by everyone
involved in the programme and it was
made concrete by the support of ILEIA
Netherlands.

The farmers’ organisations expected finan-
cial support from ILEIA and technical and
moral support from the NGO and the aca-
deme. The academe expected acceptance
by the farmers: acceptance of their
thoughts, hearts and persons. Both groups
were willing to make compromises. The
farmers had a stock of learning obtained
from a lifetime of farming.  The academe
had received theirs from books and simu-
lated experiments. Each made a paradigm
shift and decided to complement the
other’s learning in order to come up with
concrete and scientifically accepted
proofs that would substantiate their belief
in sustainable agriculture as a viable
option. ILEIA was expected to provide a
forum through which this information
could be shared with policy makers. 

Negotiating working relations
The LEISA Working Groups were not
spared conflict. In the initial encounter
between academe and the farmers, the lat-
ter candidly stated that they felt academics
were inexperienced as far as everyday
farming activities were concerned. The
people from the university felt they were
not accepted by the farmers as partners in
the programme and were, in fact, seen as
competitors when it came to apportioning
the budget. Farmers’ resistance became
more obvious when the academe recom-
mended some scientific indicators and
methodology in the experimental design.
This resistance was spurred by the
farmers’ belief that they should be the
ones to identify what was scientific and
that the people from the academe should
follow what they, the farmers, wanted to
do in their experiments.

It was difficult to sustain the enthusiasm
felt at the beginning of the PTD experi-
ments when farmers, NGO staff and aca-
deme had invested a considerable amount
of their free time. Not everyone could
afford to invest so much time for a long
period in activities with little paid compen-
sation. Weekly visits to the farmers’ fields
by the academe and NGO staff had to be

scaled down and were partially replaced
by an ‘on-call’ system. Better payment,
funded by ILEIA, made it possible to
involve a broader group of specialists from
the CLSU. Initially, farmers were disap-
pointed with this development. Later it
was understood that this system was more
realistic and gave them more freedom to
invite the specialists they needed. 

The Working Groups went through a
long period of adjustment before establish-
ing stable working relationships. CLSU,
KADAMA, KALIKASAN and PRRM were
not always in agreement on a number of
issues during the course of the pro-
gramme. Issues such as approach, indica-
tors, methodology, treatment of PTD and
LEISA were continually being raised and
other difficult questions included who
should call the shots and who should take
the leading role in projects. These differ-
ences were settled by continuous dia-
logue, meetings, and consultations among
all involved in the programme and by con-
stant work on ‘team building’ activities. 

Lessons learned
Despite these differences and conflicts, the
farmers’ organisations and the CLSU-ILEIA
task force worked hand-in-hand to accom-
plish their respective tasks, roles and func-
tions for the sake of sustainable agriculture
and in the end the stakeholders all claimed
to have learned important lessons.

As a process, PTD - as practised within
the ILEIA research programme - was seen
to answer the farmers’ wish to be involved
in the process of articulating their needs
and aspirations and having a real share in
social and political power. The projects
undertaken strengthen the experimental
and technology management capacities of
local farmers and communities. Farmers
played a key role in the process and they
participated in and facilitated project
activities from problem identification to
decision making on experimental designs
and parameters. With continuous support
this positive step can become a genuinely
‘sustainable’ progression. 

Setting up a research framework based
on farmers’ perspectives puts farmers in a
lead position. In all these activities they
need technical backstopping from aca-

deme and financial support from organisa-
tions such as ILEIA. Stakeholder
Concerted Action, through common activ-
ities such as planning, monitoring, evalua-
tion, capacity building, networking,
library support and documentation of
results and lessons, is a support mecha-
nisms that allows the programme to
achieve its goal and meet its objectives. 

Initial encounters of stakeholders and
the mix of negative and positive reactions
were seen as part of a natural process that
can be found in any development initia-
tive. It is a familiar stage. Mental baggage is
unloaded and new ideas gradually accom-
modated. A new tone is set - one that facili-
tates better working relationships. It is a
stage when new things are learnt and
these can serve as the foundation for a
new beginning. 

We, as academics, have learned many
things in the course of this research pro-
gramme.
• Recognising the capability of farmers

ensures their capacities will be devel-
oped in technology management.

• A complementary working relationship
among stakeholders could serve as a
model in any farmer-led development
programme.

• The more farmers are exposed to scien-
tific activities, the more they can devel-
op their innovative skills and knowl-
edge.

• Given all the necessary skills to con-
duct experiments and generate tech-
nology, the farmers could easily dupli-
cate what scientists are doing in the
interests of sustainable agriculture.

• Training to develop knowledge, skills
and the attitude of farmers towards
undertaking experimental activities is a
prerequisite for programme implemen-
tation.

• Internalising farmer-led research is a
continuous process that cannot be
achieved in a short period of time. 

What has been learned here will provide a
basis for future activities in similar pro-
grammes.

■

Marilou G. Abon, Centre for Central Luzon Studies,
Central Luzon State University, Muñoz, Nueva Ecija,
Philippines.

A new tone 
is set
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In northern Ghana development workers and researchers created the Northern Ghana

LEISA Working Group to enhance stakeholder concerted action and participatory 

technology development. The aim was to improve the productivity and sustainability of 

traditional smallholder agriculture. Activities focused on farmers’ in Langbensi and

Sandema and other secondary research sites. In these communities men experimented

with farmyard manure, rock phosphate and compost for two seasons. Women focused on

cowpea storage compared the effectiveness of ashes derived from three different local

trees and a local herb. Studies were concerned with farmers’ experiences with non-burning

and the role of livestock in the savanna crop-livestock system. A study tour to Burkina Faso

opened farmers’s eyes to what could be done to improve farming in regions with real

drought problems. This made many farmers eager to start experimenting with the 

production and use of compost. Advocacy workshops contributed to LEISA and PTD 

gaining wider acceptance as viable approaches in Northern Ghana by the University of

Development Studies and the Savanna Agricultural Research Institute amongst others. 
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Sandema farmers
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The original aim of the research col-
laboration initiated by ILEIA was to
validate LEISA as a viable option for

agriculture. The dry land savanna site
selected for this research was northern
Ghana. A network of NGOs known as the
Association of Church Development
Projects (ACDEP), based in Tamale, the

main city in northern Ghana, joined forces
with individuals from research, extension
and teaching organisations to form the
Northern Ghana LEISA Working Group 
(NGLWG). This was the organisational
structure for the Stakeholder Concerted
Action (SCA) in LEISA research.

The research sites
Two pilot sites for the research were
selected: Sandema in the Upper East
Region and Langbensi in the Northern
Region. Debates within the group and
between the group and ILEIA about how
far these sites represented the dry land
savanna of northern Ghana led to the iden-
tification of four “syndicate sites”: Garu,
the driest and most densely populated site,
where livestock play a significant role in
agriculture and soil fertility management
and dry-season cultivation of onions under
irrigation is becoming a major activity;
Tumu, with rich and deep loamy soils, low
population density, a farming system
based on yam and sorghum, and shifting
cultivation to maintain soil fertility;
Nandom, a transition area between

Sandema and Garu, where animal traction
is becoming widespread for tillage; and
Tamale, a site with a high degree of urban-
isation (Atengdem & Dery p 38).

Stakeholder concerted action 
Collaboration began when ILEIA and
ACDEP invited various organisations con-
cerned with agricultural research and
development in northern Ghana to a pre-
paratory workshop in June 1995.

ILEIA had a mandate to work with local
institutions in validating LEISA in scientific
terms. This was an interest shared by sci-
entists and academics from SARI, ARI and
UDS, who saw the research project as an
opportunity for field research and publica-
tion. In addition, the UDS staff saw it as an
opportunity to strengthen links with
NGOs in order to fulfil the mandate of pur-
suing a grassroots problem-solving
approach to development. The MOFA staff
were motivated primarily by the possibil-
ity of reaching more farmers with the addi-
tional resources that the project would
provide. The church-based organisations
within ACDEP were mainly interested in
helping farmers solve their practical prob-
lems. The formation of the NGLWG, the
long process of reaching an agreement
about the purposes and mechanisms of
collaboration with ILEIA, and the dynam-
ics of the SCA are described in more detail
in the article by Alebikiya (p 40)

The exposure of staff at UDS to the expe-
rience of supporting farmers’ experimenta-
tion with LEISA techniques helped to break
down barriers in communication between
academics, extension agents and farmers.
As Dittoh and Alebikiya (p 52) describe, this

led to efforts within the university to incor-
porate PTD and LEISA into the curriculum
in both lectures and practical training.

Participatory Technology Development 
The approach chosen to assist farmers to
move toward LEISA was PTD. The church-
based agricultural stations within ACDEP
already had some experience with this
approach. Because the other members of
the NGLWG were not so familiar with
PTD, a series of workshops for informa-
tion sharing and training was organised by
the NGLWG. In northern Ghana, the six
phases of PTD were as follows:
➊ Getting started: PTD courses for
NGLWG members, and the first workshops
with farmers to agree on collaboration;
➋ Looking for things to try: Second set
of farmers’ workshops, during which the
farmers prioritised their problems, agreed
to focus on soil fertility improvement, and
decided who in the communities should
carry out experiments on their behalf;
➌ Designing the experiment: A series
of meetings and discussions between
NGLWG members and farmers, during
which the path of farmers’ informal exper-
imentation was traced and agreement was
reached on designs for collaborative
experiments: these involved comparing
the effect of farmyard manure and house-
hold refuse, with and without the addition
of phosphorus, on soil fertility.
➍ Trying out: Laying out the experimen-
tal plots for soil-fertility management trials
in the fields of 52 men and women farm-
ers, implementation of the trials by the
farmers, and joint data collection by farm-
ers and NGLWG members.

Northern Ghana Programme
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Northern Ghana lies between 8°N and 11°N 
latitude at an altitude of 200-300m. Mean annual
temperatures are 25-30°C and rainfall is highly

variable (800-1300mm/year) with a wet season from May to
September.The Sadama research site has coarse sandy loam,
moderately acidic soils with low organic matter content.
Available N is 10-30 kg/ha and P less than 10 kg/ha. There is 
considerable sheet erosion. Soils at the Langbensi site are
strongly acidic and more suitable for cultivation. Organic matter
content, N and P are higher here than in Sadema. Woodland
savanna characterises much of Northern Ghana. The administra-
tive regions of Upper East, Upper West and Northern Region
account for 41% of the nation’s territory and 20% of its popula-
tion. Population densities vary from 125 persons/km2 (Upper
East Region) to 25 persons/km2 (Northern Region). There is 3%
population growth despite the continual out-migration of 
landless, unemployed youth. More than 90% of the population
are farmers. Shifting cultivation dominates the less populated
areas (5ha/household) and permanent agriculture the more
densely populated regions (0.8ha/household). Millet (food) 
and groundnuts (cash) are the major crops in Sadema. In
Langbensi, maize (food) and cotton and cowpeas (cash) are 
the most important. 
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➎ Sharing the results: Farmer assess-
ment workshops after the end of the crop-
ping season, when farmers and NGLWG
members jointly analysed the results of the
experiments and made them known to
colleague farmers and scientists.
➏ Sustaining the process: Built into all
above phases, in the form of workshops in
which farmers were key resource persons
and farmer exchange visits (for example,
to Burkina Faso) to gain ideas which could
be used in further experimentation and to
influence policy 

Also within the PTD process, a group of 
15 women experimented with different
ways of storing cowpea (see p 44) and
men and women farmers in Garu, one of
the syndicate sites, explored ways to 
eradicate the parasitic weed striga. Similar
PTD experiments, mainly on techniques
of soil fertility management, but with 
varying degrees of formal structure, were
carried out at the other syndicate sites.

A more detailed description of the PTD
process and the major results is given in
the article by Millar (p 43). The intensive
interaction of NGLWG members in the
concrete activities of planning, imple-
menting, monitoring, evaluating and docu-
menting the PTD process made a great
contribution to strengthening relations
within this platform for concerted action
in Northern Ghana. The PTD activities and
results provided examples and informa-
tion that could be used to convince policy
makers about the effectiveness of bringing
local and scientific knowledge together to
improve smallholder farming.

Scientific studies 
Various studies, initially commissioned by
ILEIA, were undertaken to gain a better
understanding of the physical and socio-
economic environment. Most of the early
studies were done by experts outside 
of the NGLWG. Later, the NGLWG took
over the responsibility of commissioning
studies to support the process of farmer-
led research. 

An exploratory study provided insights
into the historical changes in agricultural
practices and policies in northern Ghana;
principal findings are summarised in the

article by Atengdem and Dery (p 38).
Agroecological resource mapping (AERM)
provided information about the available
resources and their interrelationships. A
soil classification study (Kauffman p 9) and
context studies were made of land forms in
the pilot sites. Technical studies provided
information on the soils in the pilot areas
and on the role of livestock in improving
soil fertility. This latter study identified
options to explore in farmers’ experimen-
tation (Karbo et al. p 49). Case studies
were made of ecological farming and non-
burning practices (Aalangdong et al. p 47). 

In order to carry out a more quantita-
tive assessment of sustainability, data were
continuously collected of all inputs into
and all outputs out of the various plots of
selected farmers by using the FARMS-soft-
ware (ILEIA Newsletter 13.3). This was
then used to determine nutrient and 
financial balances for the plots and for the
farm as a whole. Unfortunately, because
the computer software for FARMS could
not be made operational during the pro-
ject period, analyses are not yet available.
However, the participating farmers found
it enlightening to become more conscious
of the inputs and outputs in their farm
system.

The following articles describe the
agroecological conditions in Northern
Ghana and the history of agricultural
research and development (Atengdem &
Dery p 38);  a consideration of the threats
to sustainability in the dry land savanna
that stakeholders are trying to address
through their concerted action in collabo-
rative research and policy influencing (Saa
Dittoh p 51) and finally the major lessons
learnt over the past four years and the
prospects for continuing joint action for
sustainable agriculture (Alebikiya &
Waters-Bayer p 54).

■

- Malex Alebikiya, NGLWG coordinator, ACDEP, 
PO Box 1411, Tamale, N/R, Ghana. Fax: +233 7123808, 
E-mail: acdep@ghana.com
- Ann Waters-Bayer, ETC Ecoculture/ILEIA

The References of the articles are not included, 
they can be requested from ILEIA.
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of non-burning and organic farming
practices in Northern Ghana.
- Abunyewa AA, 1999. Soil and plant ana-
lytical results of Sandema and
Langbensi pilot sites: submitted to ILEIA-
Ghana. Savanna Agricultural Research
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fertility status and management at
Langbensi pilot site in Northern Region
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- Ayeh S, 1998. NGLW/ILEIA collaborative
research programme. A report on the
third farmers’ assessment workshop held 
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- Dekker W, 1996. Landforms of 
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and quantitative analysis for ILEIA’s 
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Northern Ghana.
- Dery AB, 1999. A guide on Participatory
Technology Development (PTD).
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- Dittoh S, 1999. Participatory
Technology Development (PTD)
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‘Participatory Approach to Eco-
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Conservation’ Pita Republic of Guinea 
7th - 11th September 1999.
- Dittoh S, 1999. From LEIA to LEISA
Farming Systems in Northern Ghana:
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- Fosu M, Ayariga GAR, 1998. Soil fertility
status and management of soils of
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(ILEIA sponsored project).
- Kabo-Bah L, 1999. Nandom Agricultural
Project (NAP) second progress 
report on ILEIA-NGLWG research 
co-operation on Lodal (Chamacrisca
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The role of livestock in soil fertility
management in Northern Ghana: 
ILEIA/NGLWG collaborative research.
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on comparative study of burning and
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Northern Ghana partners in collaborative research
• Association of Church Development Projects (ACDEP): Network established in 1977 by 

20 church sponsored agricultural stations in northern Ghana, with office in Tamale
• Farmers at pilot sites near ACDEP stations in Sandema (Upper East Region) and Lengbensi

(Northern Region).
• Ministry of Food and Agriculture (MOFA): Specially the extension division responsible 

for promoting agricultural development in Northern Ghana, with office in Tamale
• Savanna Agricultural Research Station (SARI): Originally a German sponsored project 

started in 1974, now a government institute with a mandate for research for agricultural
development in dry land areas, located in Nyankpala near Tamale

• Animal Research Institute (ARI): National institute with headquarters in Accra, which 
established a centre in Tamale for northern Ghana.

• University for Development Studies (UDS)University established in Tamale to teach 
students community-orientated approaches to development in northern Ghana.



Northern Ghana represents a dry-
land savanna ecosystems.
Traditional low-external-input 

agriculture is widely practised in a risk-
prone environment where the ‘Green
Revolution’ has failed. This article outlines
the sociocultural setting of farming in
northern Ghana, traces past attempts at 

‘modernisation’, and describes the con-
text in which smallholders, NGLWG and
ILEIA conducted joint research. 

Sociocultural setting
The characteristic social, economic and
domestic unit is the patrilineal joint family.
The head of family, usually the oldest patri-
lineal male descendant, controls family
labour and farm produce, and rations it for
daily consumption. However, emigration
has led to the emergence of female-headed
households, especially in the densely-pop-
ulated Upper East Region. Household
members are the main source of labour for
the family farm, where staple crops are
grown. However, adults also have their
own plots where they can generate cash
income for their personal needs.

The exploitation of nature (including agri-
culture) is governed by numerous taboos
and social sanctions, enforced by tradition-
al religious institutions. Land is communal-
ly owned and a land custodian, the
Tindana, exercises spiritual pow-
er and allocates use rights
according to custom. He
performs the Earth rituals at
the beginning and end of
the farming season, or
when the Earth must be

pacified because taboos have been violat-
ed. In recent times, however, social sanc-
tions are being eroded as a result of popu-
lation pressure, ‘Western’ education and
the coming of other religions, particularly
Christianity. Some farmers attribute the
low rainfall and declining yields to a break-
down of rituals associated with the use of
land, rivers and trees.

Non-revolution in agriculture
In the first half of this century, the colonial
government regarded the Northern
Territories as a labour reserve for the
army, police, mines and cocoa farms in the
south. Little investment was made in the
north although there was an attempt to
produce cotton, groundnuts and sheanuts
for export. Recurrent food shortages
forced the government to set up agricultu-
ral research and extension stations in the
late 1930s and early 1940s.

After Independence was gained in
1960, the Ghanaian government estab-
lished large state farms, introduced trac-
tors and drafted the able-bodied youth as
labour. No support was given to small-
holder farming.

The 1970s saw a shift from socialist to
capitalist agriculture. Large-scale, mechan-
ised rice and maize production on private
farms was promoted. Through multilateral
and bilateral projects, huge amounts of fer-
tiliser, herbicides, insecticides and heavy
equipment such as tractors, combine har-
vesters and land-clearing equipment were
imported. Northern Ghana consumed

more than 50% of the country’s
total fertiliser imports. The

programme was backed
by credit, subsidies
and guaranteed pric-
es. The urban elite,
civil servants and

entrepreneurs

flocked to the north to take advantage of
the ‘Green Revolution’. Large expanses
were cleared of all trees and planted with
rice and maize. 

From 1974 onward the Savanna
Agricultural Research Institute (SARI) bred
high-yielding rice and maize varieties
(HYVs). The government’s extension pack-
age was oriented to external inputs: mono-
cropping of HYVs with chemical fertiliser
application. The major task of extension
staff was to distribute fertiliser and train
farmers in its application. In the 1970s, 
several development programmes helped
extend a similar package, including credit
for seed and fertiliser, to smallholders.

In 1981, the Government began a
Structural Adjustment Programme.
Subsidies on agricultural inputs were
removed. Procurement and distribution of
inputs was privatised. Fertiliser prices rose
sharply, and imports fell from 60,460 mt in
1980 to 12,000 mt by 1993. SARI’s
research agenda was redirected to ‘identi-
fying cropping systems that will ensure
high and stable productivity under perma-
nent cultivation without creating undue
demand for external inputs’ (Diehl 1993).

Agricultural extension in northern
Ghana has been dominated by the
Transfer-of-Technology approach, 
promoted through ‘Contact Farmers’ and
‘Training and Visit’. Research and exten-
sion fall under different ministries: the 
former under the Ministry of Science and
Technology, the latter under MOFA. 
To improve communication between the
two services, Research-Extension Linkage
Committees were set up. Even though
the communication was still
one-way, efforts were made
to cooperate in designing
and implementing the
activities of the differ-
ent Farming Systems

Evolution instead of revolution

P B Atengdem and A B Dery



Research (FSR) teams set up by SARI in the
1980s.

NGO reorientation to LEISA
Numerous NGOs are active in agricultural
development in northern Ghana. The
longest and most widespread effort is that
of the church-sponsored agricultural sta-
tions. From their establishment in the
1960s and early 1970s, they collaborated
with national and international research-
ers to conduct fertiliser and variety
improvement trials. They operated dem-
onstration farms and provided credit so
that farmers could adopt ‘scientific’ farm-
ing methods including hiring tractor ser-
vices and buying fertilisers, HYVs and
improved animal breeds. To modernise
smallholder agriculture, they worked with
contact farmers, relying on the ‘trickle-
down’ effect: results, however, were dis-
appointing.

The stations began to change strategy
and sought a path towards low-external-
input and sustainable agriculture. They
promoted animal traction instead of trac-
tors, the use of compost and farmyard
manure instead of chemical fertiliser, and
they encouraged farmers to stop burning
crop residues in order to maintain soil pro-
ductivity. A campaign was launched
against bush fires.

Smallholder farming prevails
Despite the attempts first to introduce
socialist agriculture and then to revolu-
tionise farming into modern businesses,
more than 90% of rural people in northern
Ghana continue to practise small-scale
rainfed farming oriented primarily to sub-
sistence. The smallholders adopted certain
cash crops (mainly groundnuts, cotton
and cowpea) to meet their needs for pur-

chased goods. They adjusted their farm-
ing systems and practices as condi-

tions changed, above all, as popu-
lation density increased.

Now, relatively fixed cultivation is
practised in the more densely populated
Upper East and Upper West Regions,
while semi-permanent and shifting cultiva-
tion is practised in the Northern Region
and parts of the Upper West, where land
availability is not yet a constraint. The
average holding consists of a  ‘compound
farm’ around the home and several ‘bush
farms’ a few kilometres away. 

Depending on the region, the main sta-
ples are millet, sorghum, maize and/or
yam. In addition bambara beans, cassava
and rice are also grown for home con-
sumption or sale. Intercropping is com-
mon, but rice is grown mainly by women
as a monocrop in seasonally flooded low-
lands. Traditional crop varieties, well
adapted to the harsh climate and uncertain
rainfall, are generally chosen. In the case

of maize and, to some extent, sorghum, 
‘improved’ varieties are grown. These
have potentially higher yields and respond
better to fertiliser but are less resistant to
drought and the dry spell that falls in the
middle of the wet season.

Tillage is done mainly with hoe and
slasher (slash-and-burn). Tractors are hired
for land preparation only and are more
common in the Northern Region and parts
of Upper West, largely because cotton
companies are located there.

Livestock rearing is an integral part of
the farming system. Most households keep
some animals, mainly poultry, pigs, sheep
and goats. Richer households also have
cattle, but often hire Fulani pastoralists to
herd them. Northern Ghana has a relative-
ly high concentration of livestock: 75% of
the countries cattle and 50% of its small
ruminants are found here. Livestock range
freely during the day. Smallholders use 
animals to supplement family diet and to
generate occasional cash income.

Livestock also play an important part in
cultural and religious life. The use of ani-
mals for traction is more prominent in the
Upper East and parts of Upper West but,
even here, fewer than a third of farmers
own draft animals.

Current development efforts
The MOFA extension service now empha-
sises soil conservation measures such as
contour farming, ridging across the slope,
more efficient fertiliser application, and
good land preparation. Researchers at
SARI are looking into other agronomic
possibilities to improve the land, including
cereal-legume rotation and intercropping,
agroforestry, cover cropping, alley crop-
ping, and improved fallow. Additional
techniques promoted more recently by
NGOs and, to a lesser extent, by MOFA

include composting, non-burning of crop
residues, integrated pest management,
increased crop-livestock integration and
animal traction. In the last decade, some
NGOs - particularly the ACDEP stations -
introduced the idea of developing technol-
ogies directly with farmers. It was in this
context that farmers, researchers, the
extension service, the local university and
ACDEP started a concerted effort in action
research to develop low-external-input
and sustainable agriculture. 

■

- Atengdem PB and Dery AB, Ministry of Food and
Agriculture, PO Box 63, Sefwi Wfawso, GHANA
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When ILEIA chose northern
Ghana as a site for research for
LEISA, it was not only because it

fulfilled the agroecological criteria of
being a dry land ecosystem. It was also
because it was the home of a network, the
Association of Church Development
Projects, which was collaborating with

local research and training institutions in a
participatory approach to developing
LEISA. The ILEIA research project was to
be based on the concerted action of stake-
holders in agricultural development: gov-
ernmental and non-governmental organ-
isations involved in research, extension
and teaching, and men and women farm-
ers. In northern Ghana, the foundations
for Stakeholder Concerted Action had
already been laid.

ACDEP worked with governmental
institutions in field-level planning of 
agricultural research and development,
trained extension staff and ran joint work-
shops, and hosted university students
doing field assignments. It had created 
a coordinating unit, the Agricultural
Information Service, to facilitate this 

collaboration. In 1995, the ILEIA research
gave ACDEP the impulse and opportunity
to strengthen existing linkages and bring
the various institutions together to form
the Northern Ghana LEISA Working
Group as a platform for sustainable 
agriculture. This article describes the
experiences of this platform in its research
and development activities, and as an
advocate of LEISA in the policy sphere.

The NGLWG platform
The stakeholders that came together in
1995 to form the NGLWG came from
development, research, and teaching. 
In the beginning, farmers were involved
primarily as partners and beneficiaries in
the experimentation and evaluation in the
field rather than at the institutional level in
project management and advocacy. Only
gradually did the farmers from the pilot
sites become more involved in the latter as
they gained confidence in their abilities
and influence.

The NGLWG wanted to collaborate
with ILEIA in the research on LEISA in
order to:
• feed into the on-going experimentation

by farmers in their efforts to sustain
production, 

• collect field data to convince policy-
makers about the potential of LEISA as

an effective strategy for agricultural
development, and

• encourage farmers to experiment and
improve their skills in experimentation.

All the parties involved had witnessed the
failure of past attempts to ‘modernise’ agri-
culture. The removal of government subsi-
dies on ‘modern’ inputs had made them
too costly for smallholders. In the mean-
time, the traditional farming systems based
on local resources, including indigenous
knowledge, had endured, albeit with
diminishing yields. The vast majority of
farmers continued to derive their liveli-
hood from low-external-input agriculture.

Organising ourselves for joint action
The NGLWG organised a workshop to
review the results of the initial field exer-
cises designed to document socioeconom-
ic conditions and local experiences with
LEISA. Further training workshops in
Participatory Rural Appraisal ( PRA), PTD
and Rapid Appraisal of Agricultural
Knowledge Systems (RAAKS) gave people
from the stakeholder institutions a chance
to gain a better understanding not only of
the existing situation but also of each
other’s roles, and to agree on joint action.
We worked out our own management
structure to ensure transparency, effec-

A platform developing 
sustainable agriculture
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tiveness and participatory decision-mak-
ing while implementing the collaborative
research.

Three main activities in SCA

Participatory research. The PTD pro-
cess (Millar p 43) harnessed the different
strengths and expertise of the partners: 
• indigenous knowledge and other

resources of farmers, male and female,
old and young; 

• experience in participatory approaches
of the NGOs and their rapport with
farm communities; 

• scientific knowledge and research
experience of the research institutes
and the university; 

• the administrative support of MOFA at
district level.

The farmers’ knowledge of local condi-
tions and practices and their experience in
informal experimentation was combined
with the scientists’ knowledge in order to
design experiments that the farmers could
carry out themselves with their own
resources. The experiments were jointly
monitored and assessed by farmers, NGO
staff and scientists, using agreed indica-
tors. Farmers made their own changes in
subsequent experiments on the basis of
their new experiences. SARI did the soil
and yield analyses, and fed the results back
to the farmers.

Studies. Field studies were made by scien-
tists as part of the PTD process of seeking
options to test, and in order to understand
the context, extent, causes and effects of
the key problem identified by farmers: low

soil fertility. The studies were better inte-
grated into the PTD process after the
NGLWG rather than ILEIA took over the
tasks of identifying the studies to be imple-
mented, commissioning them and discuss-
ing the results.

Advocacy workshops. The NGLWG
organised research workshops that were
attended by policy-makers from research,
MOFA, the university and the NGOs
involved in the collaboration, as well as by
some regional and national politicians. At
three such meetings held between 1997
and 1999,  results and experiences from
the field were presented. The experiment-
ing farmers were the main resource per-
sons. The workshops served to advocate
the role of PTD and LEISA in sustainable
development.

Experiences and learning points

Coming to terms with ILEIA. The
research collaboration followed a rocky
path to begin with. This was due to a lack
of clarity in ILEIA and NGLWG about the
project goal and strategies, the differing
expectations of the collaboration, and con-
flicting views about roles. This problem
was compounded by time pressure to com-
plete the project and the expectations of
those funding ILEIA and ACDEP activities.

ILEIA and ACDEP had worked together
previously in information exchange.
ACDEP saw the research project as an
opportunity for more concrete collabora-
tion on LEISA and PTD. The NGLWG
developed a programme in this direction
at its initial planning workshop before any
personal contact with the newly recruited
ILEIA research team was established.

That team saw things differently: it
sought to understand the conditions and
potentials for LEISA within the broad
framework of natural resource manage-
ment, supported by contextual and policy
studies. It saw the NGLWG as an organisa-
tional structure that would help ILEIA
reach the project targets. NGLWG, how-
ever, saw itself as a potential platform for
advancing LEISA at farmer and policy 
level. It expected that, by the end of the
project, the group’s capacity and skills to
continue this function would be strength-
ened. As part of the capacity-building 
process, it expected a guided devolution
of project implementation from ILEIA to
the group. 

The ILEIA research team did not appear
comfortable with this role for the group,
possibly because, being new to ILEIA, the
team had no previous contact with
ACDEP. It saw only the specific outputs
that had to be produced by the end of four
years. For the NGLWG, any collaboration
with external agencies had to benefit farm-
ers directly, and it was not clear how the
farmers would benefit from the approach
proposed by the ILEIA research team.

The conflict eventually led to a call for
an external review of the project. This
review led to a new strategy that incorpo-
rated the expectations of the NGLWG. It
was only then - almost two years after the
official start of the project - that agreement
could be reached between ILEIA and the
NGLWG on programme, outputs, budget
and implementation, and PTD work could
begin in the field.

From 1997 onwards, ILEIA shared all
project documents with the NGLWG and
devolved all issues related to project imple-
mentation to it. This transparency and trust
challenged the group to prove itself. The
managers of the institutions involved gave
their moral support to NGLWG by visiting
the participating farmers and by taking part
in the research workshops. ACDEP provid-
ed office space and secretarial service
(partly financed by the project) as well as
senior staff, with many years’ experience
in project management, to support the
group. This played an important role in
building the platform.

Reconciling internal differences.
Despite the fact that the NGLWG was built
on an existing foundation for collabora-
tion, it was - in many respects - a new 
network. It had to go through a process 
of negotiating individual, institutional and
group interests, building a collective
vision, gaining the commitment of all
members, and developing its own 
dynamics, norms, working principles and
procedures.

One issue was the status of the group.
Was it to be an independent network, or a
working group under ACDEP? When the
project started officially, the members
accepted the lead role of ACDEP and the
location of the network within the ACDEP
secretariat. They saw the research project
as a collaboration between ILEIA and
ACDEP, which they were invited to join as
resource institutions. However, in the
course of project implementation, the
group gradually recognised its potential as
an institution in its own right and one that
could support the fieldwork of NGOs and
MOFA and influence policy on a more per-
manent basis.

Another issue was whether the group 
was based on individual or institutional
membership. ILEIA and ACDEP had 
invited the institutions that were the most
important actors in agricultural develop-
ment in northern Ghana to form the
NGLWG. The institutions were motivated
to participate, partly because of govern-
ment policy favouring closer interaction
between government institutions and
NGOs and partly because of the benefits
they had come to recognise during their
previous collaboration with ACDEP. The
task at hand and the geographical area
being covered fell within their mandate.
To form the group, ACDEP deliberately
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contacted key allies within these institu-
tions with relevant experience and inter-
ests. There was no formal institutional
membership. Participation in the group
was based on individual and institutional
interest. This combination allowed the
group to operate as an ‘officially’ recog-
nised informal platform that functioned on
a collegial basis. This accounted for the
commitment of group members and the
success of the group’s activities.

Towards the end of the research project,
all members of the NGLWG convened spe-
cifically to discuss these issues. We agreed
that the future of the group would be best
secured under a NGO, and decided to seek
this under the legal framework of ACDEP.
Furthermore, we sought to interest an
increasing number of individuals from our
respective institutions to join the platform
as a strategy for institutionalising LEISA and
PTD within the key agencies for research
and development in northern Ghana.

All members of the group and some pol-
icy-makers expressed the need to concret-
ise and expand the experiences and bene-
fits of PTD with farmers. The NGLWG
appears to be the most suitable platform
for facilitating this scaling-up process and
for generating information to support poli-
cy change at district and national level. The
group has therefore drawn up a long-term
programme to continue promoting PTD
and LEISA in the field and in policy-making.

Achievements of the SCA

Gaining mutual respect. SCA provided
an opportunity for experiential learning
and appreciation of the knowledge not
only of the farmers, who have been the
prime teachers in the process, but also of
the other professionals. The scientists

began to respect the experience of the
NGOs who, in turn, began to see that sci-
entists and university teachers can bring
useful insights to support farmer-led
research. Each profession contributed to
the process from a different perspective,
thus generating a feeling of collective
responsibility and enriching the process
and outputs.

Internalising the approach. After only
two years of collaboration, the Faculty of
Agriculture of UDS became sufficiently
interested in LEISA and PTD to include
these subjects in its curriculum (see p 52)
and a workshop on LEISA and PTD was
organised for all lecturers. Several District
Directors of Agriculture in MOFA request-
ed a training programme for their staff,
and the first such training has already tak-
en place in Builsa District.

Building confidence. Concerted action 
is bridging the gap between farmers and
scientists. The participating farmers 
realised that scientists use at least some of
the same criteria as they do in evaluating
technologies. The instruments for meas-
urement may differ, but are mutually 
reinforcing. PRA methods showed that
ranking and scoring with pebbles and 
discussing the meanings of these scores
can bring out important aspects of a tech-
nology that go beyond measuring kilo-
grammes per hectare. During the discus-
sions, scientists found that farmers could
understand and expand on scientific inter-
pretations of the results. This experience
increased both the scientists’ and the
farmers’ confidence in farmer-led research.

Training in action. Concerted action
was an immersion course for the NGO
staff in PTD. As the staff had received

some training in PTD and had already tried
to apply the approach before the research
project began, they had a head start over
government extensionists. However, dur-
ing the fieldwork for the project, they real-
ised that they still had a lot to learn about
PTD. After two years of supporting farmer-
led research, they were unanimous about
the great learning effect of the experience.

Influencing policy. The NGLWG is best
known to farmers for its collaboration in
experimenting with LEISA technologies,
but is best known to policy-makers for its
advocacy work. The research workshops
involving all stakeholders, including farm-
ers, were vehicles for promoting LEISA as
a more sustainable land-use system for
northern Ghana than high-external-input
agriculture. In their concerted action, the
stakeholders have been showing how
LEISA can be achieved.

Facilitating factors
While a structure for SCA may present a
suitable framework for action research at
farm level, it will become more than just a
‘sum of numbers’ only if the members can
agree on a collective vision and can recog-
nise that, by combining forces, they are
more likely to achieve their individual
goals. They must learn to respect the
expertise of the different professions
involved and the value that each brings
into the concerted action. The training in
PRA, PTD and RAAKS and the collabora-
tion in field studies of LEISA and in sup-
porting farmer-led experimentation helped
the members of the NGLWG to achieve
this.

The prior experience of collaboration
between the individuals and institutions
that joined the platform was doubtless a
factor that favoured its development. The
working relationship of mutual trust that
had already been established between
farmers and the NGOs greatly facilitated
community entry and collaboration with
farmers as equal partners in the research
project. The government’s encourage-
ment of its institutions to seek closer links
with NGOs also played a facilitating role.

The move that ILEIA, as external agen-
cy, eventually made towards transparency
and devolution of management respon-
sibilities was a key factor in forming the
platform. Internally, the efforts of the
NGLWG to carry all members along
through open information flow and partic-
ipatory decision-making procedures con-
tributed to lively and sometimes heated
discussions that forged our collaboration
and resolve to continue.

■

Malex Alebikiya, NGLWG coordinator, ACDEP, 
PO Box 1411, Tamale, N/R, Ghana.
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The Association of Church
Development Projects ACDEP in
northern Ghana was already work-

ing with the PTD approach in the late
1980s to develop LEISA technology with
farmers. This received an impetus when
an ACDEP member participated in the
ILEIA workshop on PTD in 1989.

However, the research collaboration with
ILEIA that started in 1995 led to the forma-
tion of a more structured Northern Ghana
LEISA Working Group involving other
organisations like the government exten-
sion service, local research institutes and
the University for Development Studies in
Tamale. These people from different disci-
plines and with a wide range of experi-
ence needed to reach a common under-
standing of PTD. 

Preparing for renewed PTD
Some training in PRA methods and an
exercise in AERM were carried out during
the first two years, but only in February
1997, after entering into collaboration
with a new ILEIA team, did the NGLWG
start to prepare in earnest to work togeth-
er with farmers in LEISA assessment. We
met to review the experiences gained in
PTD in earlier years and to develop a com-
mon approach for the new research pro-
cess planned at the pilot sites. 

We recognised that PTD is meant to
combine formal science and indigenous
knowledge, but the initiative for collabora-
tion comes from external stakeholders
(researchers and extensionists), not from
the farmers themselves. Entering collabo-
ration means negotiating a balance of
power such that outcomes are evaluated
according to the interests of all stakehold-
ers. We agreed to centre the new PTD pro-
cess on building up the capacity of farm-
ers, extension workers and researchers.

The NGLWG as a group was at the
‘Getting started’ stage of PTD. The farmers,
however, were clearly well on their way in
problem solving. We had to find out 
‘where the farmers were coming from’
before we tried to introduce anything new.
We were entering their ongoing process.

One woman and one man from each of
the four communities selected in
Langbensi and Sadema (two in each pilot
site) joined the NGLWG members in a
training workshop, during which the PTD
approach was discussed and participatory
tools were introduced and practised.

Situation analysis in farmer workshops
The farmers who took part in the training
served as lead persons during subsequent
two-day workshops held in March 1997 in
the pilot areas. The starting point for ana-
lysing the current situation was either the
AERM maps drawn by local men and wom-
en in 1996 or community walks made dur-
ing the workshop. Four groups (older and
younger men, older and younger women)
drew problem trees to clarify the causes

and effects of farming problems, listed
constraints and ranked them by scoring
with pebbles. All communities identified
land (expressed in terms of availability
and/or fertility) as the main factor limiting
production. In addition, the women in
Sandema identified pest control in grain
storage as an important issue.

The villagers then drew a second tree,
focusing on the causes and effects of prob-
lems associated with land. The causes of
soil infertility included shortage of
manure, tillage practices, continuously
cropping the same land, limited crop rota-
tion, sand collection, indiscriminate
cutting of trees, burning of crop residues
and bush fires.

Potential solutions
During the workshops, farmers proposed
some ways of improving soil fertility based
on their own experience and what they
had heard earlier from extensionists. Their
suggestions included:
• Incorporating crop residues into the soil
• Applying chemical fertilisers
• Legume-cereal rotations or mixtures
• Applying farmyard manure or house-

hold refuse
• Sowing cover crops
• Applying ash from burnt bush land
• Controlled burning
• Planting trees.

NGLWG’s  Research Coordinating
Committee met to discuss the farmers’
proposals as well as other possible
ways of improving soil fertility drawn

Farmers’ paths of experimentation: 
the PTD process in northern Ghana
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from literature and recent field studies.
Researchers had shown that soils at the
sites were deficient in phosphorous and
recommended that the farmers could try
to test the affect of including phosphorous
in organic matter as one option.

During a second set of workshops held
in April 1997, NGLWG members and farm-
ers took a closer look at soil infertility and
how farmers were trying to tackle it. They
observed eroded places, infertile soils,
fields manured by kraaled cattle, and some
of the rotations used by farmers. In each
community, potential solutions were dis-
cussed and ranked.

Drawing experimentation paths
NGLWG members were aware of their lim-
ited skills when it came to helping farmers
design experiments. In previous attempts
to follow a PTD approach, ACDEP staff
had designed the experiments in their
offices and presented them to farmers for
approval. This time, the challenge was to
enable the farmers to design the experi-
ments themselves.

Starting from the basic assumption that
farmers are already informal experiment-
ers, we devoted the second day of the
workshop to exploring local concepts 
of experimentation. First, farmers 
were asked to identify a local word for
experimentation: they came up with
masim-nya, which means ‘try and see’.
We worked with the idea of a footpath 

(sorle): first, separate groups of men and
women drew the path to their village, so
that a stranger could find it. They marked
important ‘signposts’ and difficult parts
with symbols. Then we asked them to
map the path of informal experimentation
with a farming technology that someone
in the group had recently tried in a similar
way. The next step was to map the sorle
they would take in an experiment to solve
the problem of low soil fertility. 

The groups presented their paths to
each other and compared them. During
the discussion, the facilitator probed for
relevant features such as starting point,
ending point and decisions that must be
made along the way. This helped to bring
the two designs into one, and to agree on
what should be done at what point.
Criteria and indicators for assessing the
experiments (whether we are still on the
path) were discussed, and critical times for
collecting data to ascertain this were iden-
tified. Some aspects that farmers felt were
important to observe are listed in Table 1.

The NGLWG reviewed the farmers’ cri-
teria and the researchers’  and ILEIA’s crite-
ria for assessing the validity of LEISA tech-
niques. An attempt was made to balance
quantitative and qualitative data and scien-
tific acceptability without putting undue
stress on farmers and extension staff for
data collection, yet allowing all partners to
compare and analyse the results. NGLWG
drew up a proposal for research protocols

that combined the interests of the various
partners and brought them back to the
pilot areas for discussion and revision. The
treatments finally agreed on with farmers
were as follows:

In Sandema:
• Farmyard manure only
• Farmyard manure + phosphorus
• Phosphorus only
• Household refuse only
• Household refuse + phosphorus

In Langbensi:
• Farmyard manure only
• Farmyard manure + phosphorus
• Phosphorus only
• Control

In Sandema, the experimental plot with
five treatments was set in the middle of
the field: the rest of the field served as the
control. In Langbensi, a control was
included in the design.

Community-owned trials
The communities selected men and wom-
en to experiment on their behalf. In
Sandema, 20 men volunteered to carry out
the soil-fertility trials, while 15 women
decided to experiment with bean storage
(Box 1). In Langbensi, 20 men and 12
women agreed to do the soil-fertility trials.

At the beginning of the cropping sea-
son, one-day review workshops were held
at each pilot site to ensure agreement on
experiment design and on the roles and
procedures that should be followed dur-
ing implementation. The experimenting
farmers and field staff were trained in data
collection. The farmers provided the
major inputs for the trials: land (about 
100 m2), labour and seed. The NGLWG
provided the phosphorus fertiliser
(25kg/experimenting farmer).

The farmers observed the agronomic
parameters during the growing season and
informed extension staff when they start-

Table 1: Observations important to farmers
for evaluating soil fertility amend-
ments in cereal crops (women’s 
suggestions marked with ‘W’)

• Timing and amount of rainfall
• Tolerance to dry spells (W)
• Quantity and quality of seed
• Planting dates
• Germination (W)
• Rate of crop growth
• Rate of weed growth (W)
• Size of stalks and cobs
• Colour of leaves (W)
• Time of plant maturity
• Incidence of disease and pests
• Labour required to weed and harvest
• Yield in baskets
• Compactness of seeds on the cobs (W)
• Different uses that can be made of the crop
• Taste of the grains
• Ease of processing the grains
• Incidence of pests in storage.
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Box 1 Women experiment with cowpea storage

During community meetings in Sandema to identify farming problems, the women said the
biggest threat to family food security was pest damage in stored grains, especially cowpea,
millet, sorghum, bambara beans and groundnuts. They drew up a list of locally available
options to reduce damage. These included:
• periodic drying
• store in tight bottles and leave them in the sun
• store in pots with ash, sealed with cow dung
• store in cow dung
• store with local herbs (e.g. kpaliok and titibinamagli; scientific names unknown)
• store with neem powder or extract (solution)
• store with powder or extract of dawadawa (from the seed of Parkia filioida).

The women discussed the feasibility of these options and decided to compare ash, kpaliok,
neem powder and neem solution. They agreed that the trial should be done with cowpea,
the crop most damaged in storage. Fifteen women volunteered carry out the experiment.
Each kept five small pots of cowpeas in the home: this gave a total of 75 pots (5 treatments x
15 replications, including a control). 

After three months of storage and a cooking and tasting test, the women ranked the treat-
ments according to the following previously agreed criteria:
• degree of pest infestation as measured by the number of holes
• colour of the cowpeas
• palatability.

They came to the conclusion that ash gave the best results, kpaliok was second best, and
neem powder and solution were not very effective. They found that ash from sheanut, neem
and Parkia filioida wood was particularly effective. This was the first time the women had
systematically compared different ways of solving grain-storage problems. They were keen
to continue and try out other indigenous botanicals and comparing them to ash and kpaliok.

Moses Appiah



ed major farm operations (for example,
weeding, harvesting) that required data
collection. The church development pro-
jects organised exchange visits between
the experimenting farmers and the rest of
the community. The owners of the
research were the communities, not just
the individuals experimenting on their
behalf. Monitoring also involved cross-
visits between the pilot areas, after which
the participating farmers reported back to
their communities.

Because the experimentation was 
supposed to provide information for 
validating LEISA, data for this purpose also
had to be monitored. Two types of scien-
tific analysis were planned. The laboratory
analysis of soils, organic fertilisers, yields,
and total nutrient input and uptake and a
total farm input and output analysis in
terms of labour, costs, materials and input-
output flows between plots within the
farm, to be done using a computer model
called FARMS. Extension staff took 
samples for these analyses and made
twice-weekly field visits to collect data.

Farmers eager to compare results 
It had been planned that the observations,
measurements and analyses made by the
farmers and scientists would be brought
together in end-of-season assessment
workshops but farmers already began
comparing notes during the regular moni-
toring sessions. They regarded the experi-
ments as a kind of competition and insist-
ed that the NGLWG visit each experimen-
tal plot to see what had been achieved.
Some ‘non-experimenting’ farmers volun-
tarily joined the monitoring sessions. The
farmers were eager to move ahead in dis-
cussing their experiments, and not wait
for the scientific analysis of results.

The NGLWG organised a two-day assess-
ment workshop in each area. Farmers indi-
cated that the soils treated with farmyard
manure (FYM) could hold more water.
When rains were poor, crops in these
plots were more vigorous than in the oth-
er plots. In both pilot areas, farmers
judged that FYM plus phosphorus gave the
best grain yields: over twice as much as in
the control plots. The second best ranking
was given to treatment with FYM alone.
Quantitative assessment by scientists con-
firmed the farmers’ conclusions.
However, because phosphorus must be
bought and is difficult to obtain locally,
the farmers found that organic manure
was the best option for their situation. 

Nevertheless, farmers indicated the fol-
lowing constraints in producing and using
farmyard manure.
• limited quantity of FYM available
• poor quality of FYM
• large amount of labour needed to pro-

duce and apply FYM
• high incidence of weeds in plots treated

with FYM
• difficult access to the equipment need-

ed for producing and using FYM.

The villagers expressed satisfaction with
the outcome of the assessment workshops
and wanted to continue the research. It
was agreed that, in the next cropping sea-
son, farmers from neighbouring commu-
nities would be invited to join the trial-
monitoring visits. As farmers and exten-
sion staff complained about the time spent
collecting data, especially for the FARMS
model, this was scaled down.

Continuing and extending PTD
Sustaining the PTD process and scaling it
up were concerns of the NGLWG from the
start of  collaboration. Reports on the
research were sent to the documentation
centres and libraries of institutions con-
cerned with agricultural development in
northern Ghana. At each quarterly meet-
ing of ACDEP, the Country Programme
Coordinator briefed members about the
farmers’ research. This eventually led to
plans to scale up the approach to other
ACDEP member stations.

The climax of the PTD cycle was a one-
week regional workshop, involving key
people from the collaborating organisa-
tions, representatives of experimenting

farmers selected by their communities,
and both regional and national policymak-
ers. In addition to being a forum to further
analyse and share research results, the
regional workshop provided an occasion
for the advocacy of LEISA and PTD, and
served as a platform for re-planning the
general directions of research. Afterwards,
the NGLWG helped the participating farm-
ers prepare community workshops to
brief their fellow farmers. This led into
planning the next PTD cycle.

Feeding into the next PTD cycle
The community workshops in early 1998
combined the PTD phases ‘Looking for
things to try’ and ‘Designing the
experiment’ and were focused on the
problems encountered with FYM. During
the farmers’ monitoring visits and assess-
ment meetings, the communities had
already asked for the number of experi-
menting farmers to be increased. The com-
munity workshops therefore started with
reviewing the mandates, commitments,

roles and responsibilities of all partners in
the PTD process.

Discussion about new experiments
focused on two main problem areas: insuf-
ficient organic matter and weed control.
The farmers came up with several options
that could be tried out (Table 2).

Based on results of scientific studies that
had been commissioned by the NGLWG
during the previous year, it was agreed
that cover cropping with Mucuna,
Callapogonium and Stylosanthes spp
would be included in the 1998 trials. Some
farmers also wanted to include the pit
compost they had started to prepare after
the Burkina Faso trip (Box 2). Weed
growth was included as a principal indica-
tor to be monitored in 1998 and a weed
scientist was brought in for this purpose.

In 1998, all the experiments were
repeated at the pilot sites by all the origi-
nal experimenting farmers. Some farmers
used the compost prepared after the
Burkina Faso trip as a substitute for FYM or
household refuse, while others used it in
addition to these. In Langbensi, seven
additional farmers started experiments
with cover crops.

Farmers working with other ACDEP
member projects chose to address issues
of particular relevance to their situations
such as comparing bush-farm composting
with pit composting near the home, with
particular attention to water requirements
and inputs for transporting organic matter
and compost.

The experiments are continuing with
more experience, commitment and inten-
sity. New farmers who have joined the
PTD process are being encouraged and
supported as part of the ACDEP agricultu-
ral projects extension programme. In addi-
tion, the NGLWG has commissioned a
study on animal health and husbandry
with the intention of feeding the outcome
into the farmers’ research.

- David Millar, Centre for Cosmovision and
Indigenous Knowledge (CECIK), PO Box  607,
Bolgatanga U.E.R., GHANA
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Table 2: Farmers’ suggestions to improve the use of FYM

Problem Suggested research directions

1. Insufficient organic matter a. Compost making
b. Improving animal health and husbandry
c. Supplementary feeding and housing
d. Expanding small ruminant production

2. Weed control a. Revamping the communal labour system
b. Using leguminous cover crops
c. Developing appropriate weeding tools
d. Animal traction
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Box 2 Ghanaian farmers’ excursion to Burkina Faso

An eye-opener for the experimenting farmers in northern Ghana was a
visit to farmers in Burkina Faso to see how they coped with low soil
fertility. The people who joined the excursion were chosen by their
communities and mandated to report back. Before departure, the
Country Programme Coordinator told the farmers what they would
see and facilitated discussion of possible follow-up activities. The
excursion team consisted of the Coordinator, four extensionists (a
man and woman from each pilot site), 16 farmers (two men and two
women from each of the four pilot communities), the Langbensi sta-
tion manager and an interpreter.

In October 1997 they travelled to north-east Burkina Faso where
vegetation is so sparse that sometimes only pure sandy soils and
hard pans with scattered thorn bushes can be found. They spent a
week visiting farmers who practise an eight-week pit composting
of crop residues, household wastes, animal dung and chaff; the
application of compost in zai (holes hacked into the soil); and the
demi-lune (half-moon) method of conserving soil and water. The
Ghanaians saw how the Burkinabé farmers integrate livestock and
crop husbandry although they have even fewer animals than the
visiting farmers and thus improve the quantity and quality of com-
post. They witnessed the important role of animal traction (don-
keys) in the farming system. They learned that good compost does
not contain weed seeds, as had been alleged by some farmers in
Ghana.

The Ghanaian farmers discussed with their Burkinabé counter-
parts through the interpreter. The other members of the excursion
team were largely silent observers. The farmers expressed amaze-
ment at what the Burkinabé had managed to achieve under even
more difficult conditions than those found in northern Ghana:

We are very much blessed and yet are complaining of
poor soils. A large proportion of our soils we have even
discarded as ‘dead’ but, to our surprise, such soils are
being used here to produce something even better than we
are doing on our best soils. The Burkina experience shows
that we are just jokers. 

We are not doing enough back in Ghana to improve our
soils and to get more out of our sweat and toil. Yet we are
in a better position [ecologically] to do better. We have to
wake up. We have to tell our people what we have seen
and start doing the same.

After the trip, the NGLWG organised a one-day workshop in each pilot
area. The farmers who had travelled to Burkina explained what they
had seen and learnt. They were enthusiastic about the organic manur-
ing practices of the Burkinabé, and some had already started collect-
ing materials to construct compost pits for themselves. Their reports
generated much discussion and a strong desire in other community
members to have a similar experience.

The excursion to Burkina Faso exposed the farmers to new condi-
tions and ideas, and challenged and motivated them to continue
experimenting with ways of improving soil fertility with fresh zeal
and commitment. Some of the experimenting farmers in Sandema and

Langbensi decided to add compost application as a treatment in the
second year of their PTD trials. From the 10 x 10m plots in which
yields were measured compost could result in a grain yield three times
higher than from the control plot and also considerably higher than
other treatments. Other farmers in the community who had not trav-
elled to Burkina started to try out and adapt composting techniques
on their own.

A number of initiatives arose after the farmers’ assessment of the
compost trial. With the greater appreciation
of the value of compost, some farmers start-
ed to experiment with tying goats near to the
compost pits. One farmer went as far as
investing in a donkey cart, so that he could
bring the compost to his remoter fields as
well. Two farmers, on their own initiative,
started a trial to compare the use of chemical
fertiliser and the use of compost.  

Malex Alebikiya
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Experimenting 

with composting

near homestead.

Seen in Burkino, then tried at home in Ghana: Tying goats near the compost pit.



F armers, researchers and extension
agents in northern Ghana regard low
soil fertility as a major constraint to

crop production. Increasing human popu-
lation has led to the shortening of bush fal-
lowing, a traditional method to replenish
soil nutrients. Application of inorganic fer-
tiliser to restore fertility has become non-

profitable, as prices are beyond the reach
of smallholders. They are therefore being
encouraged to intensify their farming
through intercropping, crop rotation, agro-
forestry, soil and water conservation, and
organic manuring. Traditionally, wide-
spread dry-season burning of vegetation
was practised. Burning as a labour-saving
tool to clear land and prevent weed infesta-
tion is now being brought into question,
because more organic matter is needed in
the soil. Many development agencies now
advocate non-burning.

Assessment methods
Case studies of non-burning at Goziire
(Upper West Region) and of non-burning
and organic manuring at Zagsilaari
(Northern Region) had suggested that
these practices support sustainable 

agriculture by improving soil fertility and
conserving soil and water (Kombiok, et al
1997). Existing experiences in sustainable
agriculture can serve as examples for oth-
er communities in the same agro-ecologi-
cal zone. However, other farmers are
more likely to be convinced and to try
these practices if they had more informa-
tion on inputs and yields. A follow-up
study was therefore designed to quantify
the inputs and outputs of non-burning and
organic-manuring 

practices, and to assess the benefits of these
practices from the farmers’ point of view.

The follow-up study was conducted in
the 1998 cropping season (June-
November) at the case-study sites chosen
with extension agents from MOFA and
some NG0s. At each site, four farmers - two
who practise non-burning and/or organic
manuring, and two who do not but were
interested in the study - were selected.

In each farm, four 10x10m plots of vari-
ous crops were demarcated randomly.

Data were collected on labour inputs,
plant height and population, and crop
yields. During farmers’ fora at the end of
the cropping season, the communities
assessed the advantages, disadvantages and
problems associated with the practices.
Participatory Rural Appraisal techniques
were used to encourage them to discuss
the issues and socioeconomic implications
freely and to give their opinions.

Increased grain yields
At Goziire, sorghum was taller after three-
year fallow than in the non-burnt plots.
Millet in the non-burnt plots with farmyard
manure was twice as tall as in the burnt
plots with manure or without. Sorghum
yields ranged from 1.1 to 1.4 t/ha and
were higher after non-burnt fallow than
after non-burnt continuous cropping,
even with FYM. Yields of millet were 
lower (1.1-1.2 t/ha) than those of sorghum
with the same treatment, and were as low
as 0.48 t/ha even with FYM in the regular-
ly burnt area.

At Zagsilaari, maize yields in the non-
burnt plots were more than double
those in the burnt plots. Sorghum

Assessment of non-burning 
and organic-manuring practices
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Farmer

David Agongo

Iddi Dorkurugu

Yakubu Mbangba

Alitu Dorkurugu

David Agongo

Yakubu Mbangba 

Practice

Non-burning

Non-burning

Burning

Burning

Non-burning

Burning 

Crop

Maize

Maize

Maize

Maize

Sorghum

Sorghum

Plot 1

27.0

11.0

10.0

8.0

3.0

2.0 

Plot 2

23.0

10.0

9.0

8.0

3.0

1.0 

Plot 3

26.0

8.0

6.0

9.0

2.5

1.5 

Plot 4

24.0

11.0

7.0

9.0

3.0

1.5

Mean

25.0

10.0

8.0

8.5

2.9

1.5  

Table 1: Grain yields (kg) from 10x10m areas on burnt and non-burnt plots at Zagsilaari

0.I. Aalangdong, J.M. Kombiok & A.Z. Salifu
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yields in non-burnt plots were double
those in the burnt plots (Table 1) and the
sorghum heads were longer (45 vs. 34cm)
and heavier (1650 vs. 1500 g).

The number of years an area is not
burnt also affects crop yields. At Zagsilaari,
plots not burnt for six years had higher
yields than those not burnt for three years.
This may be due to the longer accumula-
tion of organic matter and the greater
amount of soil nutrients for crop uptake.

More labour for weeding
Data on labour for land preparation, plant-
ing, weeding and applying manure/fertilis-
er were collected at Zagsilaari. All the
farmers used bullock ploughs to prepare
their land, but only David Agongo owns a
pair of bullocks and a plough. The others
hired bullock services, paying twenty
thousand cedis per acre. Labour inputs for
land preparation did not differ between
practices, but more labour was needed to
weed the non-burnt plots than those that
had been burnt regularly (Table 2).

Farmers’ fora
The farmers’ fora were open to both men
and women, but only about 20% of the par-
ticipants were women. At both sites, the
farmers agreed that non-burning and organ-
ic manuring bring tremendous benefits.

Advantages of non-burning at Goziire
mentioned by the farmers were:
• regrowth of natural vegetation, espe-

cially grasses and trees for grazing and
construction

• better establishment of wood lot plan-
tations and improved yields of shea and
dawadawa (Parkia biglobosa) trees

• good conservation of soil and water,
thus reducing erosion, improving crop
germination and increasing crop yields

• retention of livestock in village because
forage is available during the dry season.

Benefits of non-burning and organic
manuring mentioned by Zagsilaari
farmers were:
• improvement of soil fertility
• reduction in soil erosion
• increased crop yields and self-sufficien-

cy in food for families
• use of less land, allowing sedentary

agriculture.
Disadvantages in non-burning were:
• fewer dead trees for woman to collect

as firewood
• inaccessibility, with limited mobility

and visibility; bushes become hideouts
for thieves

• proliferation of pests such as rodents
and insects which destroy crops.

Successful fire control
Conservation of natural vegetation and the
protection of other plant material can pro-
vide the organic matter needed to enhance
soil fertility. This can be achieved by reduc-
ing the frequency and extent of burning.

The success story of Goziire in this
respect was a result of awareness creation
that led the local people to mobilise them-
selves into a volunteer group to control
fire. The community instituted locally
endorsed by-laws. Culprits are sanctioned
and must pay fines. The community also
has the support of the Paramount Chief of
Nandom to enforce the by-laws. The
heightened awareness spread to surround-
ing villages, which have now also adopted
non-burning.

More action needed
Farmers are seeking improved crop yields
with low levels of external inputs. The
study has shown that yields are higher

where non-burning and organic manuring
are practised. The sustainability of soil fer-
tility depends on the availability of organic
matter and this is possible only if crop resi-
dues and bush vegetation, the major sourc-
es of organic matter, are not burnt. We
therefore recommend that:
• More education be given by environ-

mental NG0s, government organisa-
tions, MOFA and District Assemblies to
enhance awareness of the implications
of bush burning.

• Traditional rulers, in consultation with
their communities, institute bush fire
bye-laws endorsed by the District
Assemblies.

• Non-burning and organic-manuring
practices be incorporated into school
curricula.

• Fire-fighting volunteers be trained and
supported by the Ghana National Fire
Service and the District Assemblies.

• Communities be organised into groups
to facilitate the training and adoption of
non-burning and organic manuring.

• Workshops, seminars, video shows,
and field visits be part of the education-
al programmes

• Farmers be encouraged to adopt tech-
nologies such as oversowing, cover
cropping, improved fallow and agrofo-
restry as complementary measures to
increase organic matter.

Long-term monitoring of non-burning and
organic-manuring practices would allow
the quantification of their short- and long-
term impact on agricultural production
and environmental quality. Comparisons
should be made on the basis of simple eco-
nomic analyses.

■

- Oscar Aalangdon, University of Development
Studies, PO Box 1350, Tamale, GHANA
- James Kombiok, Savanna Agricultural Research
Institute,  PO Box 52, Nyankpala, Tamale, Northern
Region, GHANA
- R.Z. Salifu, c./o Ministry of Food and Agriculture
(Mofa), PO Box 21, Wa, UWR, GHANA
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Farmer Crop Practice Ploughing Planting Weeding Applying 
manure/fertiliser  

David Agongo Maize Non-burning 2 4 13 -

Dorkurugu Maize Non-burning 2.5 11 21 6  

Yakubu Mbangba Maize Burning 3 6 11 - 

Alitu Dorkurugu Maize Burning 2 3 8 8  

David Agongo Sorghum Non-burning 2 3 14 -

Yakubu Mbangba Sorghum Burning 4 6.5 11 - 

Table 2: Estimated labour inputs (person-days) in burnt and non-burnt plots cultivated to
maize and sorghum in Zagsilaari

Communities develop strategic burning

In recent years, the awareness-raising campaigns
about non-burning have led to heated discussions in
communities in northern Ghana. Burning of grass on
fallow and bushland has several advantages: it
removes heavy vegetation and reduces labour inputs
to bring fallowed land back into cultivation, it reduc-
es the incidence of weeds and pests in cropland, it
prevents bush encroachment on grazing areas, it
gets rid of low-quality over-mature grass and makes
way for fresh regrowth of grass nutritious for live-
stock, it stimulates the germination of certain tree
species, and it reduces the risk of devastating uncon-
trolled flash fires that can destroy crops and homes.
On the other hand, farmers are aware that burning
also destroys vegetative biomass that could be used
to improve soil quality.

Through their observations and discussions, some
communities are now developing a more differen-
tiated view of fire: it is a question not of burning or
non-burning but rather of when, where and how
burning is practised. Burning at the right time of
year, under strict control, can achieve the positive
effects and reduce the negative impact of this prac-
tice. These communities have drawn up by-laws that
stipulate when and where burning is allowed, and
have strict social controls to ensure that burning out-
side these limits is punished. There is still room for
action research by communities to determine the
best ways to employ burning as a valuable tool when
used strategically and with caution.

Source: Discussion during ILEIA research workshop, March

1999.



In the northern Guinea savanna zone of
Ghana, the predominant farming
system is mixed crop-livestock produc-

tion in smallholdings (Atengdem & Dery 
p 38). In the gently rolling landscape,
cropping and animal grazing are concen-
trated mainly in the middle and lower
slopes and valley bottoms. Growing popu-

lation pressure has led to continuous crop-
ping and decreasing periods of fallow. The
major concern is the decline in the fertility
of arable land. Here we look at the role of
livestock in the integrated management of
soil fertility. This is largely neglected in
development efforts, although crop-live-
stock systems have existed for decades in
the zone.

Some history
Before Independence, the colonial govern-
ment established agricultural research and
extension stations in different parts of

northern Ghana. The Tamale station was
set up 1909, but the majority began opera-
tions in the late 1930s. All these stations
dealt mainly with crops. Bullock traction
was also introduced in the late 1930s and
cattle and sheep were introduced later to
address the problem of low soil fertility in
these areas, which were known as ‘farmed
out’ lands. Soil conservation techniques
promoted prior to Independence included
contour farming, grass bunding and stone
terracing, in addition to the fallow rotation
and mixed cropping practised by farmers.
Crop yields could be sustained.

In the two to three decades after
Independence, government policy sought
to achieve a ‘Green Revolution’ and initial-
ly crop yields per unit area increased con-
siderably. Many farmers adopted and
relied heavily on external inputs little
knowing that conditions would change
and sustainability would become a critical
issue.

Recent experiences
In the 1980s the market price of external
inputs soared as subsidies were removed.

Many smallholders could no longer afford
to buy them. From 1979 to 1986, the rela-
tive increase in input price was 106%. In
concrete terms, a bag of maize that could
be sold to buy about 7 bags of compound
fertiliser between 1979 and 1982 was
enough for only 3.5 bags in 1986
(Langyintuo & Karbo 1996). Even with the
same rate of application, some soils in the
zone do not give the high yields recorded
when chemical fertilisers were first intro-
duced. In most cases, application rates
dropped. A survey in 1992 showed manur-
ing to be the most popular technique to
regenerate soil fertility, followed by chem-
ical fertilisation and bush fallowing (Gyasi
1995). A survey of over 4000 fields in
northern Ghana in 1993 revealed that only
16% received some mineral fertiliser
(Albert 1995).

During the late 1980s and in the 1990s,
most bilateral projects such as the IFAD-
supported Smallholder Rehabilitation and
Development Project (SRDP), the Land
Conservation and Smallholder
Rehabilitation Project (LACOSREP)
and the Upper West Agricultural

The role of livestock in sustaining soil
fertility in northern Ghana

N. Karbo, J. Bruce & E.O. Otchere
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Development Project (UWADEP) took an
integrated development approach, one
component of which was small ruminant
husbandry. 

All these projects, including the current
National Livestock Services Project 
(NLSP), if sustained after project closing,
could increase the contribution of live-
stock to the sustainable management of
natural resources in the zone. Animals play
an important role in the way farm house-
holds manage risk. Animal traction could
improve the quality and timeliness of farm-
ing operations now done by hand and
raise crop yields and incomes, the manure
could improve soil fertility, and the live-
stock sales could generate cash to pur-
chase other inputs.

In farmer-led experimentation in the
ILEIA/NGLWG collaboration, various soil
conditioners were tested. This confirmed
that farmyard manure could increase crop
yields, but that yields could be even higher
if manure were combined with some
chemical fertilisers. Nevertheless, farmers,
researchers and development workers in
the zone still saw constraints to the contri-
bution of livestock to soil fertility manage-
ment.

Constraints and coping strategies 
During our interactions with farmers and
development workers in the field, it
became obvious that the use of manure to
improve soil fertility varies from one loca-
tion to the other. It is more important
where human population pressure is high

and land is scarce, such as in densely pop-
ulated village settlements and peri-urban
areas. The most common constraints and
the ways in which farmers are trying to
deal with them are summarised in Table 1.
Although some farmers mentioned that
manuring leads to more weeds, they felt it
was easier to pull out the weeds from
manured fields than from non-manured
fields.

These coping strategies are backed by
farmers’ rich knowledge of manure qual-
ity, soil types and crops cultivated. In
terms of nutrient ‘strength’ or power, the

farmers ranked the manure types as fol-
lows: poultry ➛ pig ➛ sheep/goat ➛ cat-
tle. Manure from poultry and pigs releases
nutrients faster than that from ruminants.
Nutrient release to crops is slowest in the
case of cattle manure, but its residual
effect appears to be higher than in the
case of the manure from other livestock
species. Farmers said that a field fertilised
with cow dung may need re-fertilisation
after two or three years whereas when pig
and poultry manure are used, yearly appli-
cations are necessary. This manure is pre-
ferred by farmers who grow vegetable
crops because these have a relatively high
level of growth energy and need instant
releases of nutrients.

Similarly, farmers in Upper East Region
explained that sheep and goat manure is
most suitable for early millet and sorghum.
It was interesting to learn from the farmers
that the cow dung obtained in the dry sea-
son is of lower quality and is most suitable
for trapping termites to feed to poultry.
Thus, another link is made in the recycling
of nutrients by animals for soil fertility
management. Cattle that graze low-quality
grass and cereal crop residues in the dry
season produce low-quality dung, which is
fed to termites, which are, in turn, fed to
poultry, which produce not only meat and
eggs but also leave concentrated drop-
pings that improve soil fertility.

Poorer people, among whom are many
women have few animals and they collect
animal droppings to improve the condi-
tion of their soil. However, there are more

and more competitive uses for cow dung
for example, to plaster house walls and as
a cooking fuel (both are women’s tasks).
Some cow dung is also applied in liquid
form to crops where it acts as a repellent
that protects the plants from being eaten
by straying animals. 

In most parts of the zone, Fulani herds-
men are hired by farmers to care for their
cattle. This makes it possible for the
farmers’ children to attend school. In most
cases, depending on the nature of the con-
tract, the Fulani have the right to the
manure. They either sell it or use it to fer-

tilise plots leased out to them for maize
cropping by their landlords. In our inter-
views, such land-cultivating Fulani stated
that a maize yield of over 3.0 t/ha could be
obtained from manured and continuously
cropped plots.

Generally, dynamic kraaling is prac-
tised: the cattle are tethered overnight on
the field to be fertilised and their location
within the field is shifted at certain inter-
vals. The number of nights on each spot
varies with the season. Farmers indicated
an average of three nights’ kraaling in the
wet season and ten nights in the dry. This
method reduces the labour required to
transport the manure. In parts of Upper
East and Upper West Regions, widespread
cattle theft does not make this an attrac-
tive system of manure management. In
these areas, head loads of manure are
transported to the fields, usually by women.

Things to try in PTD activities
The use of manure in composting has
already received much attention in the
PTD sites of the ILEIA/NGLWG. The quan-
titative and qualitative aspects of manure
raised earlier have been well addressed.
Livestock will continue to play a signifi-
cant role in integrated soil fertility manage-
ment in the farming systems of northern
Ghana. There is a great need to encourage
farmer groups and individuals to also try
out other technological options that could
be adopted and further developed. These
could include:
• Introduction of forage legumes (for

example, Stylosanthes spp) and dual-
purpose food legumes (for example,
pigeon pea) into the cropping systems
to enhance soil fertility and produce
good fodder to generate high-quality
manure.

• Minimum daytime (3-4 hours) and over-
night confinement of small ruminants
with some feed supplementation to
increase the manure harvest.

• Development of fodder banks (protect-
ed areas of grass and sown legumes
used for strategic grazing in the dry sea-
son) to address the seasonal shortage of
feed.

• Strategic animal health-care manage-
ment to reduce mortality and increase
herd sizes

• Animal traction to address labour con-
straints.

■

N. Karbo, J.Bruce, A. Malex and EO Otchere,
POBox 52 Nyankpala, Animal Research Institute,
Tamale, Ghana
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Table 1: Constraints to manure use and coping strategies in northern Ghana

1.0 Insufficient manure 1.1 Manure collection
1.2 Composting
1.3 Alternating plot application
1.4 Crop-specific application
1.5 Soil-specific application  

2.0 Low quality of dry-season manure 2.1 Integrating poultry and termites in nutrient cycling with
manure

2.2 Grazing orbits involving crop residues and wet valleys  

3.0 Insufficient labour to collect manure 3.1 Division of labour by gender
3.2 Dynamic kraaling  



The NGLWG and farmers from
selected areas identified the issue
of low soil fertility as a priority for

their action research. Nutrients removed
by cropping were traditionally replaced by
bush fallowing and the use of farmyard
manure and household refuse. However,
these latter sources of nutrients are

becoming increasingly scarce particularly
because the number of livestock kept per
household is decreasing. Inorganic fertilis-
ers were used as long as they were subsid-
ised, but now subsidies have been
stopped. Now, fewer than 30% of small-
holders in northern Ghana buy inorganic
fertiliser for food crops and purchase
small amounts for maize and rice. This has
lead to declining soil fertility and unstable
farming systems.

The indigenous methods of managing
soil fertility probably worked reasonably
well under the ecological and socioeco-
nomic conditions that prevailed in the
past. Now it is obvious that LEIA is not 
sustainable and prevailing economic 
conditions make HEIA impossible. During
action research, smallholders in northern
Ghana attempted to determine, in quanti-
tative and qualitative terms, the role of
organic manure in ensuring the continuity
of crop production.

Sustainability in farmers’ terms
Agricultural sustainability is a concept
open to a wide range of interpretations.
A simple grassroots definition given by
Edward Agana from Zuedema, Builsa
District in the Upper East Region is that
their farming system can be considered
sustainable when soils, crops, animals,
trees, environment and people ‘get better
every year’ and many other farmers in the
area agree. This indigenous definition
regards sustainability as something dynam-
ic and suggests that there are degrees of
sustainability.

But how should ‘getting better’ be deter-
mined and who should be the judge? The
search for answers to these questions con-
stituted a major part of the present research.
There is a need to build up farmers’ capacity
to determine ‘getting better’ more system-
matically. The criteria developed by those
with the highest stake in the process should
be used in assessing sustainability. In the
research process, farmers’ criteria had to be
brought to the fore, but it was also neces-
sary to ensure that farmers became aware of
other variables.

Managing soil fertility 
Many farmers in northern Ghana have cul-
tivated the same land for over 40 years
without any significant use of chemical
fertilisers. They have obviously been using
some soil improvement techniques. They
are well aware of the role of FYM, animal
droppings and household refuse in crop
production. Nevertheless, soil fertility is
declining. In the two pilot areas of ILEIA-
NGLWG collaboration in northern Ghana,
farmers identified this as the most impor-
tant research issue. ”With a dead soil, one
can forget about producing enough to
feed the family”, said a woman farmer at
one of the workshops.

The collaborative research was
designed to explore differences in the effi-
cacy of the various types of organic
manures known to the farmers. Our
hypothesis was that LEIA could be trans-

formed into LEISA if farmers would
systematically improve their indigenous
knowledge of soil fertility management.
During this action research, we tried to
assess LEISA practices for improving 
soil fertility. We explored the problems
associated with using organic manure and
how farmers were tackling or proposed 
to tackle these problems.

Two complementary methods were
used: field plot experimentation (more
akin to conventional on-farm trials) and
farm monitoring (FARMS) in which the
inputs and outputs of all the plots of
experimenting farmers were analysed. 
We felt that, if the farmers could see more
clearly what went into production,
what came out and what remained in

Recycling organic matter to restore soil productivity.

Sustainable soil fertility management 
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Lessons from action research
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The ILEIA-NGLWG collaboration in Ghana
involved the building of relationships between
farmers, development workers, researchers and
university teachers in agriculture and related dis-
ciplines. At the outset, these relations were loose
and full of (often unspoken) contradictions in
terms of beliefs, orientations and biases. It was in
the process of concrete action, especially when
the stakeholders repeatedly met in rural commu-
nities to discuss farmers’ problems and to do
research together, that points of consensus began
to emerge. Mutual appreciation of the different
professions and of the strengths and weaknesses
of each began to grow. All stakeholders began to
understand not only why farmers do what they
do, but also why professors say what they say. It
was the participatory nature of the methodology
that led to the breaking down of psychological
barriers. The process of PTD opened the way for
better mutual understanding.

We came to the consensus that agriculture in
northern Ghana is not likely to experience a
‘Green Revolution’. However, if farmers are left
to depend on their present LEIA methods, they
are unlikely to survive long in agriculture. The
only alternative is to work together with farmers
in improving present practices and move gradu-
ally from LEIA to LEISA. During our collabora-
tion, we recognised that participatory research
can lead to a systematic movement in this direc-
tion.

The research was unconventional, and many
were somewhat sceptical at the start. The
Faculty of Agriculture of the UDS has the task of
preparing future extension workers to work in
rural communities and help farmers to solve
their problems. However, most of the academic
staff were originally trained in universities where
there was little interest in participatory
approaches and most government and donor-
sponsored development efforts failed to empha-
sise them. In Ghana, it was left to the NGOs to
promote the participatory approach.

Some of the Faculty of Agriculture agreed to
become involved in the ILEIA-NGLWG research.
Over the past two years, during interaction with
farmers in PTD, many new things about agrono-
my, soil and water management, weed science,
economics and sociology were learned. It was
observed that farmers gained confidence in what
faculty staff said, because they knew that their
views and experiences were being taken into
consideration.

We are now convinced of the merits of the
PTD approach to LEISA. However, no matter
how good it is, it is not likely to gain wide accep-
tance and be followed in mainstream research
and extension activities in Ghana if most people
being trained in agriculture do not know about
it. The agricultural colleges and the faculties of
agriculture have a key role to play in institution-
alising LEISA and PTD in agricultural develop-

ment. But first, these approaches have to be
internalised by the staff of the training institu-
tions. Professors of agriculture need to discard
their biases against the knowledge and intellec-
tual abilities of “illiterate” farmers. This can best
be achieved by bringing them into direct interac-
tion with farmers.

In the second year of ILEIA-NGLWG collabora-
tion, it was decided that LEISA as a group of agri-
cultural techniques and the PTD approach to
LEISA should form an integral part of the curricu-
lum of the Faculty of Agriculture. The theoretical
aspects of LEISA and PTD are now taught on the
campuses in Tamale-Nyankpala and Navrongo,
and practically applied by university students
and staff in NGO agricultural stations such at
Langbensi, Garu, Sandema, Tumu, Funsi and
Nandom, as well as in several other rural commu-
nities. As a result, graduates from UDS are likely
to bring about radical changes in the methodolo-
gy of agricultural extension in Ghana.

For rapid internalisation of LEISA and PTD, the
agricultural extension workers with MOFA and
donor-assisted projects will also need to be re-
oriented toward more participatory approaches.
For this reason, UDS is now preparing to offer
short, in-service training courses in LEISA and
PTD for extension workers.

Saa Dittoh and Malex Alebikiya

Internalising PTD and LEISA in agricultural training

the soil to be used by crops the following
season, they would become more aware
of sustainability.  Farmers, researchers and
extension agents collaborated in monitor-
ing the farmer-managed experiments,
sharing ideas and solving problems
encountered in the research. Women
were fully involved in this community 
process of identifying problems, seeking
solutions and experimenting with
improved methods of making compost.

Potentials and constraints of manure
In two years of experimentation, many 
lessons were learnt. The use of organic
manure leads to significant improvements
in soil fertility and crop production over
time. Farmers’ assessments also clearly
indicated the potential of organic manure
in reducing crop production risks and low-
ering the incidence of notorious weeds
such as striga. 

The experimenting farmers realised
that organic manures differ in quality,
depending on how they are managed.
Farmers explored better methods of man-
aging manures and new methods of com-
posting some of which they had seen dur-
ing their trip to Burkina Faso (Box 2, p 46).
This was a vital step towards more sustain-
able agriculture.

It became clear, however, that most

farmers have a problem getting organic
matter and that women farmers have virtu-
ally no access to FYM or household refuse
for their own plots.  Manure is probably
the most valuable resource for sustainable
farming in northern Ghana. However,
because many households are without ani-
mals or the few they possess are tended by
Fulani herders, manure is difficult to come
by. The search for ways of better integrat-
ing crops and livestock needs to be inten-
sified. The concept of crop-livestock inte-
gration is indigenous but was discouraged
in the push towards ‘modernise’ in past
decades. It should be possible to regain
integration, perhaps in a modified way.

Another potential threat to moving
towards more sustainable production is
that organic manure is bulky and some-
times needs to be transported over long
distances to the ”bush farms”. Farmers
may need financial assistance to acquire
donkeys and carts, not only to bring
manure to the fields but also to bring farm
products back to their homes.

Action research shows the way
In 1997, the first year of experimentation
there was drought but in 1998 the rains
were adequate. How can sustainability be
inferred when conditions vary from year
to year? Was the 1998 harvest better

because farmers applied organic manure
or because the rains were good? This
could be difficult to answer with results
from field plot experimentation. Taking
the farm experimentation as a whole, anal-
ysis of the many different plot situations
within and between farms indicated the
positive effect of better fertility manage-
ment. It is clear, however, that conclusive
statements cannot be made after only two
years of experimentation. 

Despite this limitation, the action
research has been a learning experience
for farmers and  other stakeholders. All
were convinced of the potential of partici-
patory research to help realise sustainable
agriculture in northern Ghana. Those
involved saw that problems relating to the
availability of manure, its transportation to
the fields, proper management to con-
serve nutrients, and the availability of
water to make compost were hampering
the move from LEIA to LEISA. Action
research also led to a better understanding
of the issues involved and to a more
focussed approach to solving the key con-
straints to sustainability at farm level.

■

Saa Dittoh, Faculty of Agriculture, University 
for Development Studies, Tamale, Ghana, 
email: <saaditt@africaonline.com.gh>
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“These visits are an envy to the other
communities. We are therefore very glad
that you have come to open our eyes to
see what we, on our own, can do for 
ourselves. We hope this will continue”.
These were the feelings expressed by 
a farmer from Tangbini near Langbensi 
during one of the PTD workshops.

The following is a brief description of
the research process in Bumboazio and
Tangbini, two communities in Langbensi
and how the experiences gained are 
being incorporated into the main-stream
agriculture extension programme. The
Agricultural Station in Langbensi has had
two experiences with PTD. The earlier
phase was between 1989 and 1994 and
preceded the current collaborative
research phase.

The PTD process 
In the first phase farmers’ participation
was limited to problem identification at
the field level. Their involvement in 
subsequent process planning, monitoring,
assessment and feed back was taken over
by the researcher. The ILEIA research pro-
gramme made a bold attempt to involve
farmers at every stage of the research pro-
cess. 

In the problem analysis farmers identi-
fied poor soils as the main cause of yield
decline. Farmers identified the direct and
indirect causes of yield decline as the con-
sequence of their own activities and bad
farming practices. They concluded that
the options and the means to address
these problems lay close at hand. 

To make appropriate and relevant
choices they prioritised these problems 
by matrix scoring and ranking. This was 
a most interesting and important learning
exercise for both the field staff and 
farmers. Initially, the ranking was treated
as an ordinary game but from the 
discussions that ensued when results 
were analysed it became clear that it was 
a useful tool for farmers’ participation in
decisions making. 

The most difficult phase of the process
was designing trials. Farmers discussed
how they would carry out their experi-
ments, what location they would use,
what variables (assessment indicators)
should be looked for, and how much time
would be needed before they could come
to any conclusion about adopting or
rejecting a technology. The resulting trial,
designed to address the problem of poor
soil fertility, was fine-tuned by farmers in
the light of their own practices and 
experiences. It became clear that farmers

do experiment, although in a manner
slightly different from conventional 
methods. 

The experiences gained
Very early in the research process, we 
realised that NGO field staff needed to
change their general orientation and 
perception about farmers. They would
have to abandon their idea that farmers
lacked knowledge, were primitive and
resistant to change. Our previous interac-
tions with farmers had invariably put them
on the receiving end. A dependency 
syndrome had been created and many
organisations pursuing participatory 
processes are now trying to reverse this.

At the beginning of the research 
process, it was essential that external 
partners familiarise and acquaint them-
selves with the people and their situation.
This was an important step in winning the
trust and confidence of the community
and ensuring the cooperation on which
the success of the research programme
would eventually depend. The process
involved a series of farmer workshops on
topical issues concerning agricultural 
productivity and sustenance. Periodic
assessments of the process, particularly
the experiments and the farmer exchange
visits, formed a significant part of the
research. Group work was the basic strate-
gy adopted to enhance the gathering of
adequate, diverse, and rich information 
for analysis. The groups were usually 
segregated according to age and sex 
differences for the purpose of identifying
the perceptions of each target group. 
A major research output was building up
the capacity and confidence of farmers to
enable them to take their own initiatives
in solving problems rather than waiting
for solutions from elsewhere. 

The research process tried to develop
technologies based on farmers’ knowl-
edge, capacities, and available local
resources. Experimenting with compost-
ing was an idea put forward with enthu-
siasm by farmers. Before the PTD trials,
only a few farmers used organic manure to
improve soil fertility. When one
approached their communities a common
sight would be huge mountains of house-
hold refuse. Often the biggest ones would
be close to the chiefs’ compound. Once
farmers’ had remembered the value of
using organic fertiliser to improve soil 
fertility and productivity, these mountains
gradually began to be converted into 
nutrient-rich soil additives and they started
to disappear. At an assessment meeting a
farmer in Bumboazio stated: 
“Our forefathers practiced it, and 
handed it down to us. However, you 
people came in with your chemical 
fertiliser to discourage us from 
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The mountains are disappearing 

Ben Bonzali

continuing the practice. You were even
giving the chemical fertiliser to us for
free. Now its price is beyond our reach
you have come back and you are saying
use compost”.

In contrast to this another farmer declared: 
“They are telling us that our practices of
old have better potential than the present
use of fertiliser, because if you wish to
succeed in life you have to work hard
and endure suffering. That is our lot, and
they are only helping us out”.

Conclusion
Through the PTD process we have real-
ised that farmers do have a vast stock of
knowledge, and have very good reasons
for whatever they do. Most technological
packages in the recent past could not be
sustained probably because the potential
of the farmers themselves was not recog-
nised. This is the challenge we are con-
fronting now the research programme is
coming to an end. The Agricultural Station
is trying to meet this challenge by adopt-
ing participatory approaches in all its
extension programmes. Farmers’ partici-
pation has been taken on board with the
drawing up of community action plans
and joint implementation and monitoring.
On this basis a new three-year work pro-
gramme was developed for the Stations’
extension activities.

Many of our working communities 
are adopting LEISA technologies and are
asking for a process similar to that 
followed in Bumboazio and Tangbini to 
be initiated in their communities. 

It is clear that there is a potential for LEISA
practices in the area, and it is our hope 
to continue and sustain the gains of the
collaborative research programme so that
more mountains will disappear.

■

Ben Bonzali,  Presbyterian Agricultural Station,
Langbensi, Ghana.

This article has been published in:

This publication on the Research Programme can be
requisted from NGLWG, PO Box 1411, Tamale, Ghana.



During the PTD process, the small-
holder farmers and scientists
working together in northern

Ghana agreed that the most serious cur-
rent problem in agriculture is declining
soil fertility. The farming communities
involved in analysing their situation, iden-
tifying potentials and experimenting with

options to improve soil fertility felt that
the only realistic approach was to address
this problem with primarily local means.
Visits to other farmers operating under
similar or even more difficult conditions,
such as in Burkina Faso, stimulated the
Ghanaian farmers to try out new ideas in
new cycles of PTD.

The joint analysis and evaluation
allowed the farmers to pinpoint more
clearly for themselves and for the scientists
involved the criteria they considered
important in testing new ideas in crop pro-
duction. In addition to yield, these criteria
included germination rate, weed occur-
rence, labour requirements, other input
requirements, drought tolerance, and seed
quality after harvest. The trials showed that
applying compost or farmyard manure led
to good results, and adding phosphorus
enhanced yields still further. The commu-
nities involved in the experimentation
regarded the more efficient use of local
biomass as the most promising option for
improving soil fertility, as long as phos-
phorus fertiliser is not easily available.
Analysis of experimental results led to new
questions that the farmers were eager to
explore and - after their experience in PTD
- felt confident to explore. They identified
the major problems related to use of com-
post - insufficient organic manure and
higher weeding inputs - and are pursuing
research to tackle these problems.

A similar gain in confidence could be
seen in the women who experimented
with different ways of storing cowpea,
and found that wood ash and a local herb
were the most effective. After this first
experience in deliberate experimentation,
they decided to test other botanicals to
reduce pest damage in stored crops. The

experiments by farmers in Garu to tackle
the striga problem led other farmers to try
using crop rotation to reduce the inci-
dence of this weed.Thus, the more struc-
tured experimentation within PTD
appears to stimulate informal experimen-
tation on a wider scale.

Lessons learnt at SCA level
The difficulties in the first two years of the
project and the progress made in the sec-
ond two years indicate the importance of
taking time to negotiate the purposes and
mechanisms of collaboration. This is true
at both the international level (between
ILEIA and NGLWG) and locally (within
NGLWG and in interaction with farmers).
Transparency in terms of motivation and
finances as well as good information flows
facilitated the process of reaching agree-
ment about what the stakeholders wanted
to do together.

The mandate from above (the interest
of ILEIA and its donors) to validate LEISA
did not mix well with a participatory
approach. As soon as ILEIA took participa-
tion seriously, the emphasis shifted to
strengthening the capacity of farmers and
local supporting organisations to conduct
research for development.

The best way to learn how to do PTD
and to build up a platform of stakeholders
to sustain and promote the process is to
get started in a concrete activity that
demands collaboration (for example,.
investigating ways to improve soil fertility),
to review the process as one continues,
and to learn from this action and reflection.

During the fieldwork conducted in the
two-year project period, a process of sup-
porting farmer-led experimentation to
develop locally appropriate LEISA technol-
ogies was initiated and a wider interest in
LEISA and PTD was stimulated within
research and development institutions in
northern Ghana. However, the period was

not long enough to ensure that this
approach was firmly institutionalised,
although promising beginnings have been
made.

Prospects for the future
Through their interaction with farmers
and with each other, the NGLWG 
members have developed a vision of how
sustainable farming practices can be 
developed in northern Ghana and, indeed,
in the West African savanna. Their 
common mission is to promote LEISA as a
more viable agricultural production 
strategy for achieving family food security
and poverty reduction than the traditional
low-external-input or the ‘modern’ high-
external input systems.

The NGLWG clearly recognises the
need for critical rethinking at the policy
level of agricultural development issues
and strategies, and feels that it is well-
equipped to analyse and share information
on such issues. It sees the need to internal-
ise PTD and LEISA in agricultural institu-
tions in northern Ghana. The composition
of the NGLWG - which brings together
people from a wide variety of institutions -
should make this possible. Efforts at insti-
tutionalisation are already being made by
the University for Development Studies,
which is incorporating PTD and LEISA into
its curriculum.

The two years of collaboration in sup-
porting farmer-led action research have
established a good base for continuation -
a good base in terms of mutual respect and
understanding among all partners and in
terms of initial results that point the way
to promising options that can be investi-
gated further. The NGLWG is resolved to
continue collaboration in this direction.

■

Malex Alebikiya and Ann Waters-Bayer,  
PO Box 1411, Tamale, N/R, Ghana.

A future for
smallholder

farming in
the savanna
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Both women and men are keen to continue experimenting.



In the highland valleys of the Peruvian Andes, NGOs and 

agricultural research institutes established two working groups,

one in Huancayo (GIAREC) and another in Cajamarca (GINCAE).

Farmers were invited to take part in participatory technology

development. After analysing their situation farmers chose to

focus their experiments on improving forage production, 

pest control in potato storage and parasite control in sheep. 

On the basis of their own criteria, farmers assessed the 

performance of different combinations of grasses and 

forage legumes and developed affordable ways of controlling

potato moth in storage testing and comparing the viability 

of different ashes and a petroleum trap. Experiments with 

shipita, a traditional herbal medicine to control distomatosis, 

a serious parasitic sheep disease, were convincing and lead 

to a series of scaling-up activities to promote reforestation 

and the use of shipita. A study analysed experiences 

with the use of pesticides and Integrated Pest

Management in potato production in the Andes. 
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In South America the high valleys of
Northern and Central Peru were cho-
sen to represent the Andes ecoregion.

This is one of the worldís most diverse but
fragile environments. Running through
seven countries it is home to some 135
million people. The mountain system itself
has been severely damaged by soil ero-
sion, deforestation, overgrazing, mining
waste contamination, and poor water
management. As a result more than 60% of
rural families in Andean countries live in
poverty. 

In highland Peru farmers may plant up
to 50 different crops and work in several
fields each in a different agroecological
zone at altitudes ranging from 2500 to
4500 m.a.s.l. Farmers risk aversion strate-
gies ensure that at least some plants and
crops will survive despite the pests and
diseases virulent under any particular set
of conditions. 

Fields are often inter-cropped and crop
rotations keep the soil fertile. In general,
ecological and socioeconomic conditions
are not particularly favourable to large-
scale and high-external-input agriculture
except in the lower valleys. These are the
most productive areas as they are often
endowed with irrigation facilities and have
relatively better access to markets. 

Farming systems often integrate crops

and livestock production. Most farming
families live at subsistence level, with only
a small part of their production being mar-
keted. Self-sufficient farmers mostly grow
rain-fed crops (tubers, corn, cereals and
vegetables). Potato is the main crop and
there are a large number of indigenous
varieties. However, this diversity is slowly
decreasing as ‘improved’ varieties replace
indigenous ones. Commercialisation
encourages the introduction of high-yield-
ing varieties and the use of agrochemicals
to protect them from pests. This process
has lead not only to the loss of genetic
diversity but crops have become less
resistant to certain pesticides. In addition
farmers have also been confronted with
health problems and relatively high costs
(see Gomero Osorio & Lizárraga Travaglini
p 58). Abandoning ancient technical and
social methods of controlling the way
resources are used has also contributed to

soil erosion, over-grazing and firewood
shortage. Having to face the various chal-
lenges that put the sustainability of their
production systems at stake, farmers have
been forced to find new ways out of their
environmental and economic problems. 

Small-scale farmers in Peru are organ-
ised in ‘peasant communities’ (‘communi-
dades’) whose lands are divided into farm-
ing units known as ‘parcialidades’ in the

central highlands and ‘caserios’ or settle-
ments in the northern highlands. The land
is usually tilled by individual families.
Community land and collective working
practices are saved for public works or for
work exchange purposes.

Government policies affecting agricul-
tural research and development have, in
general, favoured areas and crops that
respond well to high external inputs.
Together with the accelerated process 
of ‘modernisation’ that began with the 
initiation of land reform in the 1970s, these 
policies have led to massive migrations to
the coastal towns and to the Amazon region.

Since the 1980s, these policies have
resulted in the abolition of government
extension agencies. Apart from specialised
agencies such as the ‘Pronamachs’
(National Soil Conservation Programme),
government involvement in agricultural
development has mainly been confined to

specialised research institutes and univer-
sities. NGOs have acquired quite a strong
position through their search for alterna-
tive development models, especially when
it comes to more agroecological approach-
es. In most cases agendas and priorities 
are determined by these organisations
themselves and farmers only participate in
the implementation of pre-determined
programmes. 

Peru Programme
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The high valleys of Northern and
Central Peru were chosen to represent
the Andean ecoregion. Altitudes in the

research regions range from 2000 to 4500 meters
above sea level. More than  80% of the region’s avai-
lable agricultural land is on steep hillsides and soils
are very diverse.  In Peru, an estimated 21 million
hectares - 58% of the country’s arable land is threate-
ned by erosion. Weather varies throughout the
region. The rainy season extends from November to
April with an annual rainfall of between 200 and
1500mm. This gives rise to semi-dry to humid
(micro-climates). Peru has a population of
22,350,000 mainly concentrated in the coastal plain.
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Stakeholders join for action
In 1995, ILEIA decided to work in two dis-
tinct zones in Peru: Cajamarca in the north
and Huancayo in the centre. In both areas
working groups of NGOs, universities 
and agricultural research institutes were
set-up: GINCAE in Cajamarca and GIAREC
in Huancayo. They started a collaborative
programme to explore the potential of
LEISA within the cultural, socioeconomic
and ecological setting of their working are-
as. After the initial stage of setting-up
stakeholder groups, men and women
farmers, NGO staff and researchers made
an inventory of agroecological conditions
using AgroEcological Resource Mapping
(AERM) and participatory soil surveys 
(see Kauffmann p 9). In the start up phase,
technicians, researchers, and key produc-
ers were trained in the use of participatory
tools and techniques in order to facilitate
the process of reflection and analysis.

The dynamics of SCA in GIAREC is
described by Norma Canales (p 60).
Articles by Alvarez & Nalvarte (p 62) ,
Canales & Canto (p 65), and Bojórquez 
(p 67) also give insights into the collabora-
tion between the different stakeholders
and their development efforts in the work-
ing areas of the different NGOs. 

Participatory Technology Development
It was only in 1997 that the two groups in
Huancayo and Cajamarca took up PTD.
More than 200 farmers (men and women)
became actively engaged in a process of
problem analysis, prioritisation, experi-
mentation and the identification of pos-
sible solutions in trying to find new ways
of dealing with their agricultural produc-
tion problems. After two years, first results
show that it is possible to identify ade-
quate solutions that are within the reach
of small subsistence farmers and have the
potential to be ecologically sustainable. At
the same time, the PTD process was
important in bringing farmers, NGO staff
and research institutes together in a
shared action-research activity.

The PTD approach was introduced as a
key element of the research programme.

ILEIA’s partners felt that PTD would con-
tribute to specific goals (see Box 1). The
internalisation of the PTD approach took
place through an intensive, iterative pro-
cess of learning by doing in which training
and practice followed each other. An
external facilitator guided the process of
training and backstopping in PTD.

The PTD process was anchored in the
following sequence of workshops:
• Training in AERM for farmers (men and

women) and staff from the institutions
involved in AERM;

• Training of institution staff in PTD con-
cepts and techniques and in the facilita-
tion of farmer’ workshops to identify
and prioritise problems and identify
possible solutions that can be tried out
in experiments;

• Training in facilitating farmer work-
shops to design, plan and monitor PTD
experiments;

• Workshops at stakeholder group level
to evaluate progress and results

• Joint workshops of stakeholder groups
to plan the systematisation and docu-
mentation of the PTD process and to
strengthen knowledge on PTD.

These workshops included practical ses-
sions with farmers in one of the working
areas (‘farmer workshops’) in order to pro-
vide hands-on practice to staff of partici-
pating institutions. It is important to note
that all these workshops were followed-up
by so-called ‘replicas’: farmer workshops
repeated in other parts of the working are-
as. In this way, fast and effective scaling-up
of PTD was realised and almost 250 farm-
ers became involved in the PTD process. 

The key training workshops focused on
internalising PTD concepts, on its step-
wise methodology and on communication
techniques. The ‘farmer workshops’, on
the other hand, followed a loose set of par-
ticipatory procedures to identify problems
and options (see Box 2). After the farmer-
experimental design workshops, farmers
started implementing and monitoring the
experiments with support from institu-
tional staff. 

The articles by Alvarez & Nalvarte 
(p 62), Canales & Canto (p 65) and
Bojórquez (p 67) describe three cases of
implementing PTD work in Huancayo.
The article by Staub (p 69) indicates the
important role played by farmers in
expanding the approach. In the final arti-
cle in the Peru section (Results and impact
of the PTD process p 70) , the learning
points of two years of working with PTD
in the two zones are summed up.

Major themes
Problem identification in the various
research sites in Cajamarca and Huancayo
resulted in a number of themes for back-
stopping research. Farmers considered
potato pests and diseases, inadequate 
pasture management and livestock disease
as the most important problems. In addi-
tion, one group focused on soil fertility
and one group included an experiment
with small scale irrigation. In support of
the farmers’ experiments, the working
groups - together with ILEIA - also identi-
fied and commissioned a number of 
studies focusing on the problems brought
forward. These studies made an effort to
analyse the wider context and sustainabil-
ity aspects of the constraints and to identi-
fy new options for farmer experimenta-
tion and cases of alternative development 
programmes. The studies were divided
into three categories: context studies of
the two zones (Huancayo and Cajamarca),
technical studies covering the specific
themes (‘Pasture management’, ‘Ethno-
veterinary control of fasciola’ in cattle’
and ‘Pesticide use in Andean Potato
Production Systems’) and a study analys-
ing the experiences with IPM in
Cajamarca. In total six studies were com-
missioned. The study on pesticide use is
presented in the article by Gomero Osorio
& Lizárraga Travaglini (p 58). Some results
of the study on ‘pasture management’
have been integrated into the article by
Bojórquez (p 67).

■
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Box 1 Expected results of the PTD approach 
- PTD will improve farmer innovation capacities through community endorsed group 
experimentation, which will permit processes that have a higher chance of generating viable
and replicable agricultural technologies;
- PTD will improve existing agricultural production systems through the generation of 
systematic technological solutions that respond to the real problems of agricultural develop-
ment and farmer economies;
- PTD will strengthen the LEISA approach permitting an opening towards development 
alternatives that are economically viable, socially acceptable and technically realistic - also from
a gender perspective - and which will permit the development of efficient and equitable 
technologies;
- PTD will strengthen the convergence of formal science and farmer knowledge, permitting a
mutual learning process;
- PTD will improve the capacity of institutions in participatory work by adding new elements;
- PTD will improve and contribute to the LEISA validation process in the ILEIA project’s frame-
work of concerted activities with GIAREC and GINCAE.

Box 2 Looking for things to try: a PTD module for
designing experiments with farmers

Procedure:
1. Community meeting for commitment and

endorsement of experiments
2. Drawing resource flows for farm enterprises

(Flow diagrams/AERM)
3. Identifying problems and options for solving

them (Pair wise ranking)
4. More detailed problem analysis (Problem tree)
5. Orienting the farmer experiments (Ranking)
6. Agreeing on the detailed design of the 

experiments (treatments; experiment lay-out;
monitoring; etc.)

7. Conclusion: Project idea sheets
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Since the late 1960s, pesticides used
to control plagues in potato planta-
tions in the Peruvian highlands have

unsettled the balance of Andean ecosys-
tems and given rise to numerous cases of
poisoning among farmers.

Initially, agro-chemicals brought a
‘technological revolution’ to the farming
sector and as a result many farmers
changed their techniques because they
were encouraged by production and yield
results. There were other farmers, howev-
er, who continued to use their ancient
technologies.

A large variety of pesticides have been
introduced into commercial potato pro-
duction in the Peruvian Andes. It has been
estimated that potatoes absorb 20% of the
total amount of pesticides used in Peru. 

In the highlands, pesticides are mainly
used to control the Andean weevils
(Premnotrypes spp.), potato moths
(Phthorimaea operculella and
Symmetrischema tangolias), fleaworts
(Epitrix spp.) ‘rancha’ (Phytophthora
infestans) and various species of nema-
todes that infest the potato plantations. 

When categorising farmers in terms of
insecticide use and ties with the market,
one can distinguish three types of potato
farmers: those who have never used pesti-
cides, those who use them occasionally
and those who use them constantly. The
most frequently used preparations are fun-
gicides to control ‘rancha’ and insecticides
to control Andean weevils.

The introduction of agro-chemicals 
Various strategies were used to introduce
agrochemicals into the Peruvian highland
markets and potato cultivation in particu-
lar. The main strategy was to establish a
close relationship with government
research centres, producer organisations
and centres of higher education. Initially,

during the era of large estates, contacts
were established through the estate own-
ers. Pesticides were such a breakthrough
and were so fast and effective in control-
ling plagues that farmers soon started
using them.

The marketing of agrochemicals 
has changed considerably over the last 
20 years with sales campaigns becoming
increasingly more aggressive. In Peru 
there are approximately 20 companies
that import or prepare agrochemicals and
most of them reach the potato farmers in
the highlands, particularly those in the 
valleys between the Andes.

Cost has always retricted the use of 
pesticides especially among low-income
farmers. Consequently, more economic
products have been created for sale at the
weekly markets held in the remoter towns.
Low-cost pesticides, such as those made
with organic phosphorus compounds, are
usually the most hazardous to farmers.

Ecological impact
The greatest environmental problems in
the ecosystems of potato farms are caused
by the increased use of pesticides. These
tend to make pests more resistant and, in a
vicious circle, cause new plagues to
emerge. Under such circumstances, the
economic and environmental impacts are
deplorable. Pollution is caused by the pes-
ticides left on the ground and these are
spread by the wind to neighbouring areas,
contaminating watercourses (ditches, 
rivers and ponds), causing health hazards
and threatening wild animals, pets, polli-
nating insects and other essential wildlife.

The initial effect in controlling signifi-
cant plagues was satisfactory. However,
pests soon became resistant to the use of
pesticides and other substances had to be
added. Hence the change from organoch-
lorine insecticides to organophosphates
and carbamates. Chitin inhibitors, biologi-
cal insecticides and botanical pesticides
such as pyrethrum were still too expen-
sive to be used in the farming system.

The fact that potato pests and 
diseases have become resistant to 

pesticides is a serious threat to farmers.
This resistance has developed mainly
because farmers have been pressured into
selecting pesticides with a specific effect.
About 150 species of phyto-pathogenic
fungi have become resistant to various
fungicides under field conditions. The
resistance of Phytophtora infestans to
metalaxil was reported in 1980.

Another indicator of the level of resis-
tance to pesticides acquired by plagues is
the increasing dosage and frequency with
which pesticides must be applied. In
1986, 25 kg/ha of commercial aldicarb
plus 4.5 litres of insecticide was recom-
mended in Huasahuasi. Ten years later, 
the technical recommendation was to 
use 36 kg/ha of commercial aldicarb and 
5 litres of insecticides, although farmers
tend to use much more than that. 

Although the yield obtained with the
use of agrochemicals generate more
income, the environmental costs tend to
be disregarded in profitability analyses.
These include the loss of soil quality, the
disappearance of essential and pollinating
insects, reduced biodiversity as well as
water contamination and an increased
incidence of poisoning.

Economic impact
Given the state of information at present it
is difficult to evaluate the economic impact
of pesticides used in agriculture. All the
information available on productivity
refers to specific experiences. Global ten-
dencies that would allow us to judge their
impact on Peru have not been analysed.

The use of pesticides falls into two
phases. The first between 1981 and 1987
when a significant amount of pesticides
were used. The second began in 1988
when pesticide use levels started to drop
sharply (see Graph 1).

The sharp decline in the use of pesti-
cides after 1987 did not affect total agricul-
tural output. Only slight changes were
recorded both in terms of cultivated area
and the yield. This proves that pesticides

Pesticides
in Peru’s 

Highlands
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did not play an essential role in maintain-
ing production levels and that they had a
limited impact on the domestic economy.
However, they did have a positive impact
in certain regions and on specific crops.

The Table shows that the cost of  
pesticides varies between 13 and 27% 
of total potato production costs. After an
exceptionally high expenditure on 
pesticides of US$1053/ha in 1988, costs
have more or less stabalized slightly under 
US $ 400/ha. In general, the gross margin
indicates that when less was spent on 
pesticides the profit margin was greater.

Social impact
Farmers realise that the constant applica-
tion of pesticides affects the quality of
tubers, changes their texture and some-
times makes them taste bitter. Many farm-
ers prefer not to eat potatoes treated with
pesticide. For their own consumption,
they grow crops in higher areas and only
use fungicides to control ‘rancha’
(Phythophtora infestans). 

Farmers are not always fully aware of the
negative effect of pesticides and appear to
have resigned themselves to believing that
it is the only alternative. Farmers in Chaglla
confirmed that 75% of the water sources
and areas surrounding their farms were
contaminated. Another indicator for estab-
lishing the social costs of the indiscriminate
use of pesticides is the number of people
poisoned each year in the countryside. 
The health sector does not pay enough
attention to this problem, mainly because it
is unaware of the danger and there is no 
policy of conducting epidemiological 
monitoring programmes in farming areas.

Poisoning is not the only problem.
Farmers who use these inputs have
become dependent on the technologies
derived from other cultures and have 

forgotten alternative technologies and 
traditional ways of handling plagues.

Responses and alternatives 
In order to respond to the environmental
crisis generated by the use of agrochemi-
cals and pesticides in particular, many
institutions have started replacing chemi-
cal inputs with biological ones while main-
taining the conventional farming structure
based on single crop farming. Replacing
chemical inputs with natural ones is a
most significant change. Under this 
strategy, most of the natural inputs are
produced outside the farming system. 
In other words, the system’s dependency
continues and a recycling of resources 
and energy in agricultural ecosystems has
yet to be achieved. Furthermore, very 
few farmers, if any, are involved in the 
production of new inputs.

The experience gained in the
Integrated Pest Management programmes
promoted by public and private develop-
ment projects have proved that it is pos-
sible to do without extremely toxic inputs
when controlling plagues and diseases.
Nevertheless, dependence upon external
inputs remains and affects the productive

stability of the agricultural ecosystems.
Efforts are being undertaken to test the
cultivation of specific natural pesticides 
to overcome this problem (see p 65).

Other local experiences show that
farmers are trying to develop sustainable
farming using limited amounts of external
inputs. They intend to recycle local
resources in order to generate inputs and
techniques aimed at managing phyto-
sanitary problems in potato farms. The
combination of various ecological tech-
niques, participatory training processes
and the recovery and adjustment of 
peasant experiences is helping to reduce
some of the damage caused by plagues.

Changing national policies 
Through its Agriculture, Environment and
Amazon Committees, the Peruvian
Congress is responding to concerns about
the negative impact of pesticides in the
Peruvian farming sector. For example, the
Law Promoting Overall Management for
Ecological Plague Control establishes the
political and legal framework necessary to
start-up the process of reducing pesticides
use and lays the foundation for sustainable
farming practices. In addition, it has creat-
ed a number of opportunities for State and
private development projects to gain
access to State funds and international
technical cooperation and to implement
actions based on the overall management
of plagues.

In this respect, the RAAA (Action
Network on Alternatives to the use of Agro
chemicals) has made a considerable effort
to generate positive attitudes towards
initiatives designed to encourage new
laws restricting or banning the most toxic
pesticides and enforcing standards.
Initiatives among civilians have lead to dis-
cussions with the agrochemical industry
and government authorities on the viabil-
ity of agricultural production models.
Results obtained from civilian activities 
in recent years have been successful in
generating initial changes in favour of 
sustainable farming practices.

■

Red de Accion en la Alternativas al uso de
Agroquimicos (RAAA), Unidad de Capacitacion
RAAA, Mariscal Miller 2622, Codigo Postal 11-0581,
Lince, Lima, Tel.: (51-14) 440 4359 or 421 0826, 
Fax.: (51-14) 440 4359, Email: raaa@perutap.tool.nl

Graph 1 Relation between consumption of pesticides and total national agricultural 
production between 1981 and 1996.

Table 1: Potato production costs in the Peruvian Highlands and 
expenditure on pesticides 1987-1997 

Year Total costs Expenditure % of Estimated Farmgate 
US$ pesticides pesticide return price/kg (US$)

US$ expenditure kg/ha
1987 3 367 456 13.5 14 000 0.20
1988 5 767 1 053 18.2 12 000 0.39
1989 1 390 383 27.5 16 000 0.29
1993 2 630 395 15.0 20 000 0.16
1994 2 809 612 21.7 18 000 0.18
1997 2 536 386 15.2 20 000 0.15

Source: ONA, 1987-1997; Elaboración: RAAA,1998
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I n the late 1980s, persisting and
increasing poverty, together with
environmental erosion, made it clear

that a revision and reformulation of
approaches and development criteria was
necessary. Small-scale agricultural devel-
opment had focused on technological
problems without considering ecological,

social, cultural, political and economic
issues. The necessity of overcoming the
crisis in smallholder agriculture lead to the
emergence of the concept of sustainable
development and the adoption of environ-
mental, economic and social objectives.
This new development approach seeks
the active involvement of small farmers in
formulating proposals that define what
they want from technological, economic
and social change. Joint strategies are also
being developed among small producers,
NGOs, agricultural researchers and 
local governments to reach proposed
development objectives and to promote

community empowerment. Individual
institutional capacity to integrate the
many aspects of sustainable agriculture is
limited and only a partnership initiative
can have a significant impact on food
security, environmental preservation and
income generation. The experience of
GIAREC (Collaborative Group of
Agroecological Research) is one attempt
to join forces.

Collaboration for sustainability
In 1995, a group of NGOs (Grupo Yanapai,
IDEA-Peru, REDES) and agrarian research
centres (CEA-UNCP, INIA, IVITA-UNMSM) 
- all active in the Mantaro Valley, Central
Peru in the vicinity of the town of Huancayo
- decided to create an inter-institutional
group to promote sustainable agriculture in
their area. This working group was called
GIAREC. Its objectives were to promote a
more rational management of natural
resources and to develop LEISA in the 
peasant communities of the Central Andes.

In 1996, GIAREC - with support from
ILEIA - started a process of discussing and
analysing various agricultural concepts
and approaches with the object of achiev-

ing a consensus on criteria relevant to sus-
tainable agriculture. This was to be formu-
lated in a common language readily under-
stood by everyone. It was also necessary
to give training in participatory methodol-
ogies in order to enhance the participation
of farmers in analysing local problems.
This process of collective learning enabled
farmers, researchers and NGO staff to bet-
ter understand the rural and environmen-
tal reality and how the social organisations
involved worked. It also allowed men and
women farmers to participate as actors
interested in the process and ensured they
received credit for the value of their
knowledge. Strategic decisions were taken
and a plan of action defined that promoted
technological change and incorporated
ecological principles. In developing this
process of conceptual and methodological
consensus, GIAREC envisaged becoming a
platform with a long-term mission and
vision which guaranteed democratic par-
ticipation to its members.

Mid-1997, the reoriented ILEIA
Research Programme proposed strength-
ening farmers’ ability to experiment as an
important condition for small farmers’

Constructing joint action networks
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agriculture sustainability. This generated a
participatory process to evaluate suitable
technologies. The PTD process opened a
space in which technicians, promoters
and farmers could exchange and share
experiences by establishing an interactive
communication network among the
groups of experimenters, agrarian
research stations and NGOs. Both men
and women participated in all groups.

Members joint actions 
During the 1980s, inter-institutional col-
laboration between research and agricul-
tural institutions and rural development
organisations was difficult for social and
political reasons (eg terrorist violence).
Trust and solidarity among institutions
was affected. However, the need to reacti-
vate small farming production encouraged
an approach that would strengthen linkag-
es between peasants’ communities, NGOs
and agrarian research stations.

The problems of smallholder agricul-
ture were evaluated collectively through
discussion and analisis, and ideas and alter-
natives that offered solutions were sought.
Training in participatory methodologies
reinforced the analytical capacity of
researchers, technicians and small farm-
ers, enabling them to propose strategies to
integrate traditional and scientific knowl-
edge while taking into consideration both
sustainability and local innovative capac-
ity. The implementation and evaluation of
PTD created an opportunity for sharing
farming knowledge from three regions
(Chupaca, Huancayo and Concepción). It
also highlighted various established farm-
ing practices as options that could be used
to solve the problems described by each
group of experimenting farmers.

Each area developed its own process of
technological innovation according to its
social, cultural and organisational charac-
teristics. In Chupaca (San Juan de Jarpa
and Iscos Peasant Communities) the PTD
process stimulated agreements between
experimenting groups, local institutions
(municipality, development committees,
community enterprises) and development
organisations (NGOs, sector pro-
grammes). Together they agreed upon
joint actions to solve pests in crops and
animals. It also meant the involvement 
of young university students - acting as
facilitators - and the experimenting
groups. In Huancayo (Quilcas Peasant
Community) the groups of farmer 
experimenters - both men and women -
established close linkages with INIA and
IVITA research organisations for consulta-
tion and technical training. In Concepción
(Miravalle and San Antonio) the groups of
experimenters were mainly young people
and they established a relationship with
the agrarian research stations (IVITA) and
the regional university (CEA-UNCP).
Through the latter they were able to con-
tact professionals at the graduate school to

make an in-depth analysis of veterinary
problems and to process the data they col-
lected. This supports the argument that
innovative processes are autonomous and
cannot be repeated in other spaces or
environments. 

The experience of joint actions devel-
oped by GIAREC with small farmers,
researchers and agrarian technicians has
shown that through the participation of
various actors and the sharing of experi-
ences and knowledge, local experiment-
ing and natural resource management
capacity can reinforce local capacity. It is
obvious that the interaction of peasant 
and academic knowledge and experiences
re-values local initiatives for development
and generates trust and self-esteem in both
men and women farmer innovators. 

It is also important to highlight the fact
that the full participation of state agencies,
such as agrarian research stations and uni-
versities, and their integration into work-
ing groups such as GIAREC emerged very
gradually. The participation of key
researchers who have decision-making
power and who contribute to advocating
LEISA concepts within their institutions is
instrumental for this collaboration. 

However, despite such progress, there
is still a need to increase coordination and
integration in order to identify key topics
for medium- and long-term research and
agricultural development common to the
agroecosystems of the Central Andean val-
leys. This will enable the potential capabil-
ities and experiences of every GIAREC
associate to be realised. Not only in issues
and processes beyond the immediate
interest and generating capabilities of the
small farmers, but also in formulating pro-
posals for regional policies that will ease
the way towards more egalitarian, demo-
cratic and sustainable development.

Achievements
The GIAREC working group had many
achievements during its first three years.
The capabilities and skills of GIAREC
members were identified and put to work
in the interests of promoting LEISA as an
alternative approach to the development
of peasant communities’ in central Peru. 
A consensus on the definition of common
objectives was also reached. This eased
the merging of ILEIA Collaborative
Research objectives with those of the asso-
ciate institutions. GIAREC associate staff
members have been trained in LEISA prin-
ciples and in gender-sensitive participato-
ry approaches. The various participants
have learned to interact in an integral and
interdisciplinary manner. The LEISA
approach to sustainable farming also
implies a personal and institutional 
commitment to generating opportunities
that reinforce farmers’ capacities despite
the restriction of limited resources. This
goes beyond formulating collective propo-
sals and obtaining financial resources.

The agrarian research stations (CEA-
UNCP, INIA, IVITA) are now recognised as
sources of information on technological
alternatives that can be adapted to the
conditions and local resources of small-
holder farmers. This acknowledgement
has contributed enormously to the crea-
tion of mutual understanding and comple-
mentarity between peasant and scientific
knowledge. Communication and informa-
tion are understood to be key factors
strengthening interaction inside the 
GIAREC group and between the group
and outsiders. GIAREC is now more 
flexible in its approach to criticism and
recommendations. There is a platform
where new ideas can be discussed and
where there are willing hands ready to
take part in experimentation.

Each space or place has its own 
dynamics for developmental innovation
depending on the problems prioritised,
the sociocultural setting and the organisa-
tional background of the farmers and tech-
nicians involved. This is reflected in the
local capacity to coordinate and integrate
actions with solidarity, trust and transpa-
rency. Local development initiatives are
valued and serve to strengthen the self-
esteem of both men and women and rein-
force experimentation and local manage-
ment capacity.

Future outlook 
The member organisations that have
joined this joint-action network to 
promote sustainable agriculture are quite
clear about the future. GIAREC intends to
continue developing joint and participato-
ry programmes to improve natural
resource management in the Central
Andean valleys. They want to increase the
living standards of the rural inhabitants.
GIAREC’s vision is to become an institu-
tionalised platform for development, 
carrying out sustainable agriculture pro-
grammes and contributing to the formula-
tion of research and the promotion of 
policies, taking equity of gender, social
justice and democratic participation into
consideration. 

In order to achieve this, GIAREC should
allow their members to benefit from the
comparative advantages of each associate,
creating synergism between experiment-
ing farmers, community organisations,
agrarian research stations, universities and
rural development organisations. Linkages
with other institutions should be used to
analyse, document and disseminate the
experiences of this collective work. This
implies a major effort to integrate institu-
tions and independent professionals com-
mitted to participatory and sustainable
development.

■

Grupo Colaborativo de Investigacion,
Agroecologica – Region Centro (GIAREC), 
Calle Loreto 889, Huancayo, PERU
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T he sheep-raising family farms of 
the Andes rely on natural pastures
growing at altitudes that exceed

4000m. The extent of grazing land availa-
ble varies, depending on the access
peasant communities have to these areas
and the climate. Pastures that flourish
during the rainy season are depleted in the

dry season. The lack of fodder and difficul-
ties in managing flocks at these altitudes
affect animal health and, consequently,

the economy of peasant families. Such is
the case in the communities of the San
Juan de Jarpa and Yanacancha districts in
the upper reaches of the Cunas river in
Peru’s central highlands. Here livestock
breeding is the main activity among small-
scale farmers. Family-owned flocks consist
of sheep, alpacas and some bovine cattle.
Although pastures are plentiful during the
rainy season, over-grazing destroys them.

In the middle and lower parts of this
river basin, peasant families grow pota-
toes, barley, broad beans and native varie-
ties of tubers and edible roots to feed
themselves and to sell any surplus. They
also plant exotic fodder to complement
their animal feed balance, mainly oats. 
The farmers have links with urban markets
like Huancayo and Chupaca 
where they take their produce each week.

Diagnosis of farming constraints
Peasant communities in San Juan de Jarpa
conducted community diagnosis and a
diagnosis of their farms, with a great deal 
of knowledge and skill, particularly in
identifying their main problems. They
pointed out the following constraints:
• ‘Andean weevil’ (Coleoptera

Curlionidae Premnotrypes) infestation
of potato crops, which damaged
between 45 and 50% of the production
during 1997-98 season.

• Fodder shortage during the early
months of the rainy season (November
to February) when pastures have still
not recovered from the dry season, 

• Parasitism affecting sheep and cattle
during the rainy season caused by
hepatic fasciola or distomatosis, 
locally known as ‘alicuya’. Hence the
low productivity of the livestock and
the consequent negative impact on the
family’s economy.

• The low prices of meat in urban mar-
kets. These low prices fail to compensa-
te production costs, particularly when
the animals are sold at a time when
pastures are scarce.

The family livestock-breeding system 
Sheep breeding systems are based on 
the availability and extent of the natural
pastures owned by each community.
These include:
• Permanent grassland: Animals graze in

a natural pasture assigned to each
peasant family. This is capable of sustai-
ning between 50 and 450 sheep and is
run by a family member or a hired shep-
herd. The process is currently impro-
ving as management schedules have
been established, sanitary conditions
are more stable and fields are rotated.
This is a mixed breeding, multi-family
system (for examples sheep, beef cattle

and alpacas) practised in large com-
munities in which each community
member is entitled to an average of 15
to 25ha of natural pastures.

• Rotational grazing: Sheep graze along-
side beef cattle and rotate between two
areas, depending on the season. In the
higher parts (community pastureland),
they graze during the rainy season
(September and May), taking advantage
of the re-growth of forage and water
sources. During the dry season (June-
August), they graze in the lower parts,
taking advantage of stubble fields, damp
meadows and small areas of permanent
grassland. This is a multi-family system
with flocks of between 20 and 150
sheep, practised in medium-sized 
communities with an average of 5 to
10ha natural grassland per community
member.

• Grazing on the borders of farm plots:
Under this system, sheep graze outside
the farms, alongside roads and in small
natural pastures under the control of a
shepherd. Flocks range from 5 to 20
sheep per family and family members
take turns in taking them out to graze.
This system is practised among small
communities and families with only a
few animals.

Rate of occurrence of distomatosis
In the higher parts of the Cunas river
basin, distomatosis is one of the parasitic
diseases which has the greatest economic
impact on sheep breeders because it
results in a high mortality rate, low meat
production and a poorer quality of wool. 

The following are the main causes of 
the increasing frequency of this parasitic
disease:
• Grazing in infested pastures, whether

natural or cultivated. This problem is
aggravated by the lack of grassland rota-
tion.

• A lack of preventive treatment of the
sheep because farmers cannot afford
veterinary products.

The use of local plants to control parasites 

Ida Mendoza Alvarez and Vicente Nalvarte
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• Lack of awareness of the biological
cycle and rate of occurrence of this
parasite.

• Lack of preventive practices to control
the vector (Lymnea ssp. snail) which
thrives in moist or humid soil during hot
periods.

The sanitary aspect is precisely one of the
factors that restricts livestock-breeding,
particularly if the intention is to improve
animal productivity. 

Traditional treatiment: shipita
According to research studies carried out
in the region, producers have traditional
ways of controlling distomatosis or ‘ali-
cuya’. These include adding copper sulp-
hate and salt to the animal feed as well as a
dose of wild artichoke leaf extract or a
combination of bell pepper, red nettle and
sharp lemon. Amazing results are obtained
from a dose of a preparation made from a
native shrub known as ‘shipita’
(Columnella abovata).

The shipita is a perennial shrub that
grows all over the southern part of
Huancayo province. It has long thin stems
which are flexible enough to be used for
weaving baskets. It has plenty of small
leaves of a dark green colour and has yel-
low flowers. It can reach a height between
1.5 and 2m and can be multiplied through
seeds, by layering and through cuttings.

According to some local community
members, treating alicuya with ‘jaya 
shipita’ involves soaking dry leaves from
the shrub overnight and, after straining
the liquid, mixing it with oil. Half a bottle
of this medication is fed to each adult
sheep.

One researcher (Cordova, 1981) recom-
mended the use of one kilo of leaves of
this plant per gallon of water (nearly 5 
litres), soaked and strained as explained by
community members, then mixing three
parts of the extract with two parts of oil.
The project’s veterinarians changed this
recipe to adapt the dosage to the limited
number of sheep in family flocks and
obtained a dosage of 1cc of extract per
kilo of live weight.

As this plant is used frequently, 

communities obtain their supply from 
cattle merchants, basket vendors or from
families who exchange products from the
lower part of the valley for produce from
the upper reaches.

Designing the experiment with shipita
With a view to improving production and
reducing the costs of family sheep-raising
farms, the NGO staff involved in the ILEIA
research programme decided to experi-
ment with the use of shipita in controlling

alicuya. To this end, arrangements were
made with the Development Committee
of the Peasant Communities of Alto Cunas,
after the PTD approach had been presen-
ted. The Committee decided that the work
would take place in six communities with
an average of 4 to 6 research farmers -
including women - per community. The
research farmers were selected at a gener-
al assembly in each community, thus ensu-
ring their participation and the replica of
the results in each community. The parti-
cipants formed working groups that were
responsible to a coordinator.

The experiment was designed for 10
adult animals from each family flock. Half
were treated with shipita and the rest of
the animals formed the control group. The
experiment was repeated 16 times in six
peasant communities (see Table 1).

As experimentation is part of the
peasant production system, they had no
difficulty starting this ‘learning by doing’
approach as part of their efforts to impro-
ve their production through simple, small-
scale comparisons. The close participation
of farmers and their families in the imple-
mentation of the experiments was impor-
tant for the assessment of the results.

The identification of evaluation indica-

A PTD experience in sheep-raising family
farms in the Peruvian Andes

Table 1. Design of the experiment and treatment per family

Treatment A :
5 adult sheep that will be given the dosage and remain under observation for 14 days.

Treatment B: 
5 adult sheep that will not be given the dosage (control)

Recipe used for the shipita preparation:
• Boil 250g of shipita stems and flowers in five litres of water for one hour at a high temperature.
• Remove the stems and flowers and grind them.
• Place the mixture back in the liquid and continue boiling for another hour until only about one lit-

re remains.
• Let the mixture marinate in a covered container for 10 to 12 days
• Strain and use the extract

Dosage applied:
1cc of extract for every 3kg live weight.

▼

Shipita is 

common in 

the Andean

region.
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tors for the experiment, such as the weight
of the animal, reaction, quality of the wool,
feed, quality of the meat and certain symp-
toms of the disease, were useful for impro-
ving accuracy of observation, registration
and monitoring activities. The exchanges
and evaluation meetings of community
working groups also provided an opportu-
nity for discussion. University staff were
involved in laboratory testing animal faeces
to establish the infection rate.

Results
Results of monitoring and evaluation car-
ried out by experimenting farmers:
• Weight: Each animal was weighed at the

beginning of the treatment and 30 days
later. A 15 to 30% weight increase was
recorded in the treated animals.

• Animal reaction: After receiving the
dosage, many animals felt the impact of
the remedy and were motionless.
However, two hours later they were
back to normal; they started eating and
became more active as the days went by.

• Wool: some of the sheep had been
losing wool. Now they started to reco-
ver it and its quality improved.

• Feed: After receiving the dosage, the ani-
mals acquired a greater appetite as the
days went by and started to feed con-
stantly.

• Quality of the meat: When the animals
were slaughtered a month after the tre-
atment, it was found that the quality of
the meat had improved, the carcass
weighed more, their livers were better.
There was also no evidence of alicuya.

Furthermore, the laboratory tests on the
faeces of treated animals proved that the
dosage of shipita extract was 87.5% effec-

tive in controlling alicuya in adult sheep.
Only 12.5% of the animals still had a Grade
2 (low degree) infestation. This shows the
effectiveness of shipita in controlling ali-
cuya.

Dissemination of results
Based on the results of the experiment,
the NGO staff implemented the following: 
• Reproduction and reforestation of shipi-

ta: 200 seedlings of that species were
brought to the peasant community and
planted in hedges and family plots so
that shipita would be available to them
in the future.

• Sheep handling and sanitation schedules
were drawn up based on the results of
the experiment and the livestock
management system.

• A campaign against alicuya, using 
shipita was launched: 3248 sheep 
were treated in 25 farming units run by
60 community families.

• An overall parasite control proposal
(MIPAR) based on the control of alicuya
in family sheep-raising systems was
designed. This included the study by
university staff of the transfer of the dis-
ease vector. The results were discussed
with the farmers.

Conclusions
The experiment confirmed the effective-
ness of the natural product shipita in con-
trolling alicuya as a low cost alternative
for family sheep-breeders in Jarpa. The
campaign that began with groups of expe-

rimental farmers and their families proved
that the large-scale use of this method is
possible. At the same time, producers
were encouraged to continue with their
research and experiments - in accordance
with their needs - in order to improve their
production.

In simpler terms, this process proved
that with PTD, actions based on a partici-
patory analysis can begin with a degree of
understanding and motivation that reinfor-
ces a sense of commitment and guarantees
results. At the same time, technologies can
be created whilst the promotion is taking
place providing they are based on farmers’
primary needs.

The integration of local know-how and
academic knowledge, cooperation
between technicians and peasants and the
incorporation of new professionals was
another lesson obtained from the PTD
exercise. In addition, it strengthened the
relationship between research and NGO
staff and the population. Finally, it was
confirmed that PTD is a process that
enhances local skills and resources wit-
hout restricting external backstopping.

■
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The high incidence of pests and dis-
eases in potato crops has induced
many farmers to apply different

sanitation practices to reduce damage to
tubers. In 1997, when GIAREC integrated
PTD as a methodology to reinforce
farmers’ experimentation and innovation
capabilities, the small farmers of Quilcas

Peasant Community expressed their inter-
est. This community has a long-standing
working relationship with Yanapai, an
NGO member of GIAREC. The farmers
identified the rate of pests and diseases in
potato crops as one of their main con-
cerns. Among these pests was the ‘Andes
weevil’ (Prennotrypes suturicallus), the
‘potato moth’ (Symmetrischema tangoli-
as Gyen), and the soil worm known as
utushcuro (Copitarsia turbata). Of the

three, the one that required urgent control
was the ‘potato moth’, particularly during
seed storage.

Starting the search for innovations
After identifying and setting priorities for
this particular problem, the PTD process
enabled the farmers -together with the
Yanapai facilitators- to visualise causes and
effects, and to recognise why the problem
occurred and with what results (Table 1).

After the identification of the causes and
effects of moth infestation, the farmers
decided which causes to experiment on,
what could be learned, and what was
beyond their control and could not be
changed: 
• Things that could be tried (trials): use

of plants for moth control in potato
storage

• Things to be learned (training): seed
selection, biological cycle of moths 

• Things that could not be changed: cli-
mate

In this way ideas emerged that could be
tried in the experimentation phase.
Promising solutions arose from farmers’
knowledge of agricultural practices. Old
ways of controlling moths using local
plants such as ‘muña’ (Minthostachys
spp.), eucalyptus (Eucalyptus globulus),
and ‘chilca’ (Baccharis sp.) were recov-
ered. The moment the farmers became
aware that traditional solutions using local

resources were possible, they became
very enthusiastic. Old practices that had
almost been forgotten by community
members were revived and their useful-
ness discussed. During these discussions it
became apparent that farmers were very
disillusioned with the chemical alterna-
tives, mainly because they were too
expensive and the concern about their 
toxicity.

Designing the experiment
The need to develop reliable experimental
designs that could be handled and evaluat-
ed by the farmers themselves gave rise to
the following questions which had to be
answered by the farmers involved in the
experimental process:
• What has to be solved?
• What is to be experimented with?
• Why is it useful to compare?

This methodology allowed the partici-
pants to define the experimental objecti-
ve: ‘To compare three forms of potato
seed storage to establish the best way to
reduce moth damage’. The treatments
were defined with the help of the follo-
wing questions.
• What is to be tried?
• When will this trial be carried out? 
• How is the trial going to be carried out? 
• What are the amounts to be tried?

Based on the suggestions of the older,
more experienced farmers, the treatments
compared were as follows:
- Eucalyptus, ‘muña’ and ‘chilca’ ashes
People in the region used aromatic plants
such as eucalyptus, muña and chilca to
control potato moths in the storage site.
Many people used the fresh branches of
these plants while others used dried
leaves. For this trial the farmers decided to
spread a combination of ashes from these
plants over the seeds.
- Petroleum traps An alternative way of
controlling moths was the petroleum trap.
The farmers suggested placing these traps
in every corner of the storage site. White,
one-litre trays containing 0.25 litre of
petroleum were used.
- Control (farmers’ practice of storage)
The common way of storing seeds was to
place tubers over a straw bed without
spreading any product on top.

Experimenting
In order to validate the experiment, it was
necessary to set up certain basic rules.
Constant factors had to be established,
procedures that all the farmers would 
follow in each of their experiments. It 
was decided that constant factors
were the time of harvest, amount of
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treated seed, variety and size of seed, the
storage site, material in the storage site,
amount of ashes, storage period, and the
process of monitoring and evaluation.

The farmers designed the experiment
using a participatory process. The way in
which the trial was to be implemented
(size, materials, place) was described. For
statistical purposes each farmer represen-
ted a duplication of the trial. This allowed
experimentation to be simplified but
meant that the conditions of the trial had to
be the same for all farmer experimenters. 

The design consisted of three small 
storage sites of the ‘pen’ type (0.70 m x
0.70 m x 0.25 m) made from eucalyptus, 
a local resource, with 1.50 m between 
treatments. The storage sites were placed
around the dwellings. Each storage site
represented a different treatment.
Treatments were allotted randomly.

When the scheme was finished, an 
activity plan and schedule were prepared.
Each activity was detailed and program-
med in time. Inputs used were described,
those who had suggested them, and the
names of those in charge of the experi-
ment. Training and evaluations were also
included in this schedule. In this way 
farmers were able to follow each step of
the experiment chronologically and were
able to start organising the trials to carry
on with planning and implementing the
experimentation process.

Finally, to systematise the results, simp-
le easy to handle tools such as a peasant’s
log were introduced. These logs were
used by the experimenters once every 20
days to note activities undertaken. In a
parallel process technicians used the trial
log to record quantitative data and the
scientific evaluation of the trial.

66 I L E I A  N E W S L E T T E R • S E P T E M B E R  1 9 9 9  

Evaluating the experiment
It was decided that both farmers and 
technician would formulate evaluation 
criteria in order to seek complementarity
and correspondence between the various
opinions and avoid any one criteria being
dominated by another. Table 1 shows the
criteria defined.

According to the farmer experimenters,
the results of the evaluation showed that
the difference between the three treat-
ments was not very great. However, far-
mers felt the ashes treatment was better
because the moth damage was only obser-
ved in the ‘guides’. Not many tubers had
been attacked. Although the petroleum
traps were effective in attracting adult
moths, butterflies and flies, and served as a
protection in all trials, they were not func-
tional because animals and children could
brush against them causing the contents
to spill over the stored potatoes and cause
loss through tuber pollution. The ‘control’
also had a low incidence of moth damage;
the tubers were well preserved.

Statistical analysis
According to the field technician from the
Yanapai Group who was facilitating in
Quilcas, a statistical analysis was too com-
plex because it implied the adaptation of a
statistical design to small-size peasants’
experimentation. The design used was
one of random blocks with each farmer
being considered a block. The statistical
result shows that there was no significant
difference in the weight of tubers damaged
by moths in the three treatments, but 
there was a significant difference between
the blocks (farmers), which showed a 
differentiation between the farmers in the
control. Although the high variability
between treatments and blocks could 

have been reduced with a larger number
of duplications, this was complicated in
the peasants’ experimentation because of
limitation in time, space and resources.

It should be noted that, for experiment-
ing farmers, results from the storage sites
alone were not enough. They also had to
try the seeds in the field. In the following
agricultural season, the seeds were sown
and the statistical results showed that 
there was no significant difference in the
yields from treatments. Nevertheless, a 
significant difference was found between
farmers.

The scientific evaluation of the trials
was an opportunity for NGO technicians
and scientists from the agricultural
research centres to discuss which statisti-
cal designs were best for farmers’ trials.
Ways of reducing variability in statistical
analysis, and ensuring that these analyses
were intelligible to all experimenting
farmers, were also discussed. The need to
establish statistical designs specifically
suited to the farmers’ trials was stressed
because this was considered a critical fac-
tor for the scientific validation of farmers’
experiments. 

Strengthening farmers’ capacity
It is important to observe that the analysis
of cause and effect enabled farmers in the
Quilcas Peasant Community to clarify
such issues as differentiating the damage
inflicted by pests and processes such as
the moths’ life cycle that had not been 
discussed earlier. This enabled them to 
differentiate the type of pest in the storage
site from that produced in the fields. It
helped them to develop a mental model of
the experimentation process and to
understand why a sequence must be 
followed. This knowledge allowed them
to describe their experience and to share
processes and results with other experi-
menting groups within GIAREC.

Despite these positive aspects which 
indicated a strengthened capacity of local
peasant research, the follow-up process
and the way trials were recorded was
weak. The farmers were not used to 
noting down data, and that made it diffi-
cult to systematise quantitative informa-
tion. Sheets from the trial were not always
correctly registered because many women
were illiterate. This shows the need to
create or design more adequate tools for
these types of social reality that might
motivate a more permanent follow-up and
strengthen the capacity of peasant experi-
mentation and innovation from a gender
perspective.

■

Grupo Colaborativo de Investigacion,
Agroecologica – Region Centro (GIAREC), 
Calle Loreto 889, Huancayo, PERU

Criteria of farmers evaluation

Tubers with moths
Colour and size of ‘guides’
The emergence of the tubers in the field
Quantity of tubers damaged by pests
Quantity of input used
Yield

Criteria of technician’s evaluation
Number of tubers damaged by pest
and disease in the store site
Mechanical damage
Weight loss per storage site
Type of budding, emerging, height of plants
Yield (number and weight)
Tuber loss
Pests and diseases

Table 2: Farmers’ and technicians’ evaluation criteria

Table 1: Problem tree showing causes and effects of potato moth

EFFECTS:

1. Damage to tubers’ eyes hampered budding
2. Sour/acid taste in potatoes for consumption;

not even suitable for animals
3. Damage in all growing stages of the plant
4. Affects storage and field crops
5. Moths become resistant to agrochemicals

CAUSES

1. Not all tubers are harvested
2. Use of contaminated manure or plant resi-

dues
3. Lack of knowledge on pests’ biological cycle
4. Indiscriminate use of agrochemicals
5. Lack of cleanliness in storing sites
6. Bad selection of harvested potatoes



F arming is not only an economic
activity in rural communities, it is
also a lifestyle. Over the years, small-

scale farmers have established and adapt-
ed production systems to sustain their
families. They developed techniques by
managing the natural resources available
and by adjusting them to constantly chang-

ing weather conditions. Andean farmers
also organised themselves and planned,
controlled and regulated land use collec-
tively. This process gave rise to such prac-
tices as fallowing, crop rotation and crop
associations, creating biological diversity,

utilising by-products and agricultural resi-
dues, livestock breeding complementar-
ity, the use of plants for animal health and
the management of microclimates.

The small-scale livestock breeders in
the peasant communities of Miravalle,
Quilcas and San Juan de Jarpa - joint partic-
ipants in the ILEIA project - identified the
lack of pastures during the dry season as
one of the main problems they faced in
their production systems and in maintai-
ning their lifestyle. The Veterinary
Institute of Tropical and Highland
Research (IVITA), a member of GIAREC
and mandated to provide advice to pro-
ducers on matters concerning animal
health and animal feed, assisted the farm-
ers in finding solutions through a partici-
patory process of innovation.

Lack of forage during dry seasons
In the Mantaro valley, livestock are bred at
altitudes that range from 3200m in the flat
valleys to 3800m on the steep slopes of
intermediate areas and at 4200m on the
high plains and plateaux. Farmers have
adapted to these varying geographical
conditions and established livestock pro-
duction systems that are compatible with
the various forms of land tenancy such as
large-scale enterprises (SAIS), community
associations and family farming units.

The tendency of peasant communities
to breed more animals than the pastures
can bear often result in overgrazing. To
make matters worse, to meet the demands
of a growing population, food crops are
taking over pastures. Comparing the
National Agricultural Censuses of 1972
and 1994 reveals that the area of pasture
has decreased by 33% in the last 22 years
and that farmland has increased by 52.5%.
This means that there is less forage avail-
able for an increased number of livestock. 

Sharing experiences
The application of PTD within the frame-
work of GIAREC to tackle the problem of
pastures helped establish a creative interac-
tion between small-scale farmers in peasant
communities and the NGOs and agricultu-
ral research centres promoting the process.
In the process, the cause and effect of the
major livestock feeding problems were
identified and analysed. The next step was
a session that exposed farmers to the tech-
niques developed by IVITA. This made it
possible to identify together possible solu-
tions and to plan experiments.
Consideration was given to the resources
available to the producers. In this way local
capacity to carry out experiments on the
bases of peasant know-how and expertise
and formal science were improved. 

Advantage of harvest residues, produc-
ing and preserving pastures and forage
material and improving the management
of native pastures were among the alterna-
tive ways of overcoming fodder shortage
discussed. 

The technologies developed by IVITA
and passed on to farmers included the use
as feed of cereal straw (barley, wheat and
oats) whose protein content had been
increased by adding small quantities of
green grass or by urea treatment. Cereal
straw in the Central Highlands is seldom
used for animal feed, mainly because 
ruminants cannot digest it because of its
low protein content. A second option was
the production of cultivated pastures and
forage material by combining grasses with
leguminous fodder. The production and
management of oats is limited to the rainy
season due to a lack of irrigation facilities
in peasant communities. Cultivated 
pastures, on the other hand, are mainly
adopted by intensive dairy-farming
systems in intermediate valleys, under a

rotational grazing system. The most 
common association consists of English
ryegrass, Italian ryegrass, tangled grass,
white clover and red clover. 

Incorporation of improved leguminous
plants in native meadows is another
option and has been used with much 
success in the Southern Highlands. These
crops should be employed in rotational
grazing systems with short grazing periods
thus preventing a heavy burden on the
soil. Under this system between three and
nine times more dry material is produced
in native meadows. 

The technique of sowing cereals along-
side annual leguminous crops is based on
the fact that in the Central Highlands it is
common to find wild plants such as the
annual leguminous Medicago species
flourishing in fallow land and along the
edges of the roads and irrigation canals.
This is a high quality fodder similar to alfal-
fa. Cereals are combined with leguminous
plants to produce a haystack that can be
used as fodder once the cereals have been
harvested. One of the problems with this
technique, however, is the limited avail-
ability of seeds of these wild species.

The last option presented to farmers
was the conservation of forage material.
Storing the hay of upgraded feed oats is a
simple process and is already used by a
growing number of farmers. In order to
produce the hay, the oats is cut when the
grain is milky. It is allowed to dry outdoors
for two or three weeks before being
stored in haystacks or barns. Silos are
another way of preserving green grass or
improving the digestive properties of 
harvest residues such as dry fodder 
(starchy corn stubble) on a small scale.
There are various types of silos built with
local resources, in which fodder or
treated harvest residues are stored
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Box 1 Results of experiments

and then covered with black plastic to
keep them air-tight in order to prevent the
fodder from decomposing.

Farmers’ expertise 
In most of the peasant communities in
which rain-fed farming develops, the con-
servation of fodder is a strategic alterna-
tive to ensure a supply of animal feed.
Farmers’ animal feed practices centre
around the use of harvest residues, the cul-
tivation of fodder crops, the management
of native meadows and limited irrigation
or use of flooded fields. Dry fodder from
harvest residues is a resource that small-
scale farmers use exclusively for cattle
feed during periods of low water. In order
to improve this animal feed, farmers mix
the dry fodder with alfalfa, ryegrass or
green barley, or dampen it with salt water
or urine to make it more palatable and
improve its quality. Peasant farmers who
have access to water usually sow grass: the
most widespread species is Italian grass
for cutting.

In many parts of the region, farmers
have experience with native meadow
improvement. This includes the regulation
of the number of animals of each species
that a farmer is allowed to put out to pas-
ture in community-owned fields. At the
same time communities have continued
their ancient rotational grazing traditions,
selecting their fields depending on the
time of year and the ecological area.
During the rainy season, all the farmers
move their herds to the higher regions
where plenty of pastures and watering
places are available. When the dry season
starts the animals go down to the lower

area where the soil retains its humidy lon-
ger. This system gives the meadows time
to recover. Farmers also divide grazing are-
as into sectors and rotate the fields, thus
allowing the pastures to remain
unchanged.

Some peasant communities have 
irrigated small areas and these enable
them to have enough pasture land for their
herds, particularly during periods of
drought. Such areas include the so-called
‘bofedales’ or flooded fields that provide
large expanses of good quality natural 
pastures. Other communities have
designed temporary irrigation facilities for
native pastures in order to dampen dry
meadows and revive the plants that have
dried up due to lack of rain.

Farmers’ and scientists’ combined
expertise 
As a result of discussions between
researchers, NGO extension workers and
farmers after various options had been
presented by IVITA, experimental groups
decided to try producing fodder. They set
out to evaluate the performance and
adjustment of different species and associ-
ations within their own farming environ-
ment. In the three research sites, each
group made an effort to clearly define the
objective of the experiment:
• Miravalle: to compare how five varieties

of grass adapt to three companion crop
systems.

• Quilcas: to evaluate the performance of
various varieties of grass cultivated at
different altitudes.

• San Juan de Jarpa: to compare how dif-
ferent forage crop mixes perform, seek-

ing to improve their year-round produc-
tion and availability.

A total of 42 farmers participated in this
experiment: 13 women and 29 men. Each
experimenting farmer drew a sketch of
their available land and indicated the lay-
out of the trial. 

The evaluation of the experiments 
was based on criteria formulated by 
farmers and technicians separately. While
researchers put more emphasis on quanti-
fiable production factors, farmers in gener-
al focus more on the factors determining
the incorporation of different species into
their production system. At group meet-
ings, experimenting farmers exchanged
their points of view on different aspects of
the experiments (germination, growth,
resistance to drought) and this led to com-
parisons being made between the differ-
ent species of grass tested. This helped
farmers form their own opinions about the
most promising species. More important
still, it encouraged them to continue
experimenting and complementing their
new skills in the conservation of fodder.
Box 1 shows some of the results of the
experiments in each zone.

The PTD approach proved to be an appro-
priate methodology for encouraging farm-
ers to carry out collective action to identi-
fy and select the best solutions to the
problems they themselves had identified.
The exchange of experiences and know-
how between farmers increased their self-
confidence and encouraged them to
organise themselves, discuss their prob-
lems and to propose a schedule of local
experiments. Discussions between
researchers, technicians and farmers
enhanced peasant skills and improved the
chance of obtaining specialised assistance
from research institutions.

The positive results of the experiments
created good prospects for new ones, thus
triggering a collective local experimenta-
tion process. In the three sites, farmers
have decided to start experimenting with
silage techniques for fodder crops. They
feel that growing fodder crops during the
rainy season can have a beneficial effect
and lead to an improvement in the fodder
situation during the dry season when the-
se crops are silaged.

Finally, the participatory and collabora-
tive process that developed within the
framework of GIAREC revealed that the
interaction between peasant and scientific
knowledge encourages rural populations
to exchange technological and socio polit-
ical views in a conscientious and sustain-
able way.

■

Custodio Bojórquez Reyes, Centro de Investigacion,
Instittuto Veterinario de Investigaciones Tropicales 
y de Altura (IVITA), Estacion Experimental El Mantaro,
Km. 34 Carretera Central, Margen Izquierda, 
El Mantaro, Apdo. Postal 55, Huancayo, PERU, 
Tel.: (51-64) 671 144, Email.: dl70051@fmvusm.edu.pe

68 I L E I A  N E W S L E T T E R • S E P T E M B E R  1 9 9 9  

MIRAVALLE
• Red clover proved to be more resistant to

the lack of water, whereas Italian Rye
grass was the most productive (10.08
kg/m2).

• Red clover and Italian Rye grass yielded
the most green fodder (9.91 kg/m2).

• The white clover and English rye grass
association required more water.

• Alfalfa was not planted in all farms, its
growth was slower and it was the most
susceptible to the shortage of water.

SAN JUAN DE JARPA
• Red clover + Italian Rye grass proved to be the most well adjusted and productive 

combination. 
• Red clover + Italian Rye grass proved to be resistant to diseases and tolerant to drought.
• Red clover + Dactylo was the slowest growing combination.
• Alfalfa grew slowly and was affected by aphid and stained leaves.
• The germination of the seeds used ranged from 50% to 90%.
• Soil acidity was a limiting factor which affected the yield. The higher the altitude, 

the greater the acidity of the soil.

QUILCAS
• Red clover and Italian rye grass was the

combination that adjusted better to local
conditions, although red clover only
yielded 3.9 kg/m2.

• Red clover and Italian rye grass were cut
every 45 days.

• Alfalfa was the crop most ridden with
weeds and proved well established after
the second silage. 

• The regrowth capacity during the rainy
season was evident in all experiments. 



Farmers in Magdalena started to discuss
the problems of their environment by
identifying the natural resources available
to them. Four main problems emerged:
limited soil fertility, ‘Rancha’ in potatoes
(Phytophtera infestans), the lack of pas-
ture land for cattle and endo-parasites in
cattle.

In order to further explore the problem
of limited soil fertility, staff and farmers
constructed a so-called ‘problem tree’ to
describe cause and effect. Areas of pos-
sible intervention were pinpointed with a
view to finding solutions. In their search
for solutions that were within their own
resources, farmers decided to plan and
implement a field experiment involving
the use of cattle dung in potato planta-
tions. This would be applied in different
forms: the traditional dry dung core sam-
ple, damp dung (kept in a manure heap),
and damp dung mixed with straw (kept in
a manure heap). The purpose of this
experiment was to prove whether an ade-
quate application of manure would
increase soil fertility. Apart from other
indicators observed during the farming
season, yield was the main indicator
against which the success of the experi-
ment was measured. The best results were
obtained with damp dung, equivalent to a
20% increase in the harvest when com-
pared with the yield achieved using dry
dung.

The fact that there were only a few par-
ticipants enabled staff to closely monitor
the entire process and maintain an inten-
sive flow of communication with the farm-
ers. In this way, both promoters and farm-
ers satisfied their interests and learnt from
the experiences and discussions. The PTD

instrument was thus studied in depth and
its characteristics and peculiarities were
identified. The interest aroused by the
experiment guaranteed the farmers’ atten-
tion. Through their observations and con-
siderations, with the help of promoters,
they absorbed the whole process and
adopted the results.

From farmer-to-farmer
Three farmers from Magdalena who were
involved in the experiments were invited
to accompany two CEDEPAS promoters.
The latter were supposed to introduce the
PTD methodology to farmers involved in a
project promoting market-oriented potato
production in another part of the northern
highlands. The purpose of this two-day
workshop was to introduce the methodol-
ogy to other promoters and to start the
PTD process with peasant families in the
area.

The promoters took along panels with
photographic sequences of the first PTD
cycle to liven up the workshop. However,
during the trip they came up with the idea
that the experimenting farmers them-
selves should demonstrate their experi-
ence of the methodology to the workshop
participants. Guided by the photos, the
farmers from Magdalena did an excellent
job. The experience gained throughout
the process had turned them into PTD
experts. As a result of the enthusiasm and
conviction with which they showed how
they had experimented with different
forms of dung, the promoters attending
the workshop were convinced of the
viability of the PTD methodology. Farmers
realised that the technical results of this
experiment were better than with chicken
manure, a product that was becoming
increasingly expensive to buy. It became
clear that the workshop participants were
more influenced by the experiences of the
experimenting farmers from Magdalena
than by the explanations provided by the
promoters. This was the more convincing
as the experimenting farmers had gone
through all the steps of the PTD cycle
maintaining a constant dialogue with 
promoters.

The promotion of this experience 
convinced many families of the usefulness
of the PTD methodology and these are
now going through a similar process of
implementation and learning.
Experimenting farmers are well aware of
the positive impact of their experiences
on other families.

■

Markus Staub, c/o CEDEPAS, 
Los Cerezos L 8 Urb. El Ingenio, Apdo. Postal 401
Cajamarca, PERU, Tel.: 51 44 825 628, 
Fax.: 51 44 824 062, Email: cedepa@unc.edu.pe

Sharing the PTD approach 
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T he objective of PTD is to ensure
that small-scale farmers genuinely
participate in establishing their

technological requirements and develop
their capacity to carry out experiments in
the field. This method of participation
enables peasant families to achieve a more
sustainable rural development. After gain-

ing experience in PTD among self-suffi-
cient farmers using few external agricultu-
ral inputs, CEDEPAS (Centre for
Ecumenical Promotion and Social Action)
a Cajamarca NGO, decided to apply the
methodology with farmers using high 
levels of external inputs to grow potatoes.
The experiences of two groups of small-
scale farmers, who exchanged informa-
tion about the research methods applied
for PTD, indicate that experimenting farm-
ers can be useful promoters of such an
approach.  

Learning and teaching 
In 1997, CEDEPAS began applying PTD
methodology in the Magdalena district, a
self-sufficient area. The replica of PTD
training provided by ILEIA coincided with
the migration of peasants to the so-called
Yunga (areas below 2300m) to work as
labourers in the rice fields at the beginning
of the dry season. The first PTD cycle
began with only five families because of
the experimental nature of the work and
the heavy workload of the promoters.
These families completed an entire PTD
cycle in one year.

Markus Staub Eisenlohr 

Farmers

exchanging

PTD experiences.



A fter two years of learning, experi-
menting and sharing results, the
stakeholders in the PTD process

examined the extent to which they had
achieved the goals they had set themselves
in 1997. The farmers, NGO staff and
researchers who participated in the
research programme assessed its impact
and results in the following way.

Farmer’ capacities strengthened 
The majority of farmers showed a keen
interest in experimenting, monitoring
progress and assessing results. They organ-
ised themselves in groups to share and dis-
cuss the results and many now wish to go
on conducting new experiments. A major
attraction for both individuals and groups
is having the opportunity to compare 
different options and learning moments. 
It strengthened the confidence of farmers
in their own ability to find solutions.
Traditional knowledge and management
capacities were accepted as strategies for
reaching production improvements and
natural resource management. 

Both farmers and technical staff have

learned from these first experiments. They
have come to a better understanding of
such concepts as treatments, controls, var-
iables and factors and farmers are now
able to use them effectively. At the same
time researchers have learned to adapt
their scientific designs to farmers’ realities
and evaluation criteria. It is clear that farm-
ers still have a lot to learn when it comes
to recording and monitoring data. At the
same time attention must be given to what
are the most suitable statistical methods
for analysing the results of farmer-man-
aged experiments.

Experiments helped to develop LEISA 
Farmer assessment of various experiments
proved a positive move towards improving
agricultural livelihoods. This was achieved
either by reducing costs through the use
of cheaper local inputs (eg herbal treat-
ments for potato disease and shipita for
the treatment of liver fluke) reducing
dependence on external inputs or by
introducing new elements into the 
production system (see p 67 pasture 
management). Follow-up experiments

have started to identify solutions to related
problems such as making silage from 
fodder legumes and trials to adapt shipita
to different locations and altitudes. 

During PTD activities it became 
clear that women possessed important
knowledge and capacities when it came to
designing and implementing experiments.
Women were the carriers of most of the
knowledge relating to local herbs and to
their usefulness as botanical pesticides.
They understood the specific characteris-
tics of different varieties of plant material
and were well aware of the treatments
locally available for livestock disease.
Better use should be made of this specific
knowledge.

Farmers, scientists and NGOs
The experiments can be considered as a
convergence between formal science and
farmer knowledge. At all stages of the PTD
process farmers worked closely with NGO
staff and researchers from the various 
agricultural research organisations
involved. The joint analysis of the causes
and effects of the major problems laid the
ground for a common understanding. 
The presentation of researcher-identified
options, such as newly introduced fodder
legumes, demonstrated the farmers the
important role scientists can play in 
providing alternative solutions. Scientists
can also provide the analytical tools to 
confirm experimental findings such as the
laboratory tests carried out to determine
the incidence of liver fluke in treated and
non-treated animals. 

PTD has facilitated a shift in how NGO
partners approach farmer priorities.
Instead of focusing on their own agendas,
NGOs saw how PTD farmer-workshops
brought farmer priorities to light that had
not been identified in NGO programmes.
It was clear from the beginning that focus-
ing experiments on LEISA alternatives
reflected farmers’ needs and require-
ments. 

PTD: long-term relationships
PTD experiments showed that there was
still considerable scope when it came to
finding alternatives to the conventional
solutions presented by government agri-
cultural research and extension. Most of
the partners involved wished to develop
their PTD capacities further and integrate
PTD into their operation plans. The Peru
experience shows the importance of train-
ing staff in government institutions to
encourage a wider application of PTD at
this level. It was recognised that PTD is a
process that requires more time than a few
cropping seasons. Creating networks
among different types of institutions
involves long-term relationships.  

■
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Results and impact 
of the PTD process

Farmer explaining 

PTD results.
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In southern India, on the semi-arid Deccan Plateau,

AME is facilitating a research platform of farmers, NGOs

and research organisations on groundnut production.

Millions of small farmers with marginal land have become dependent

on groundnut monoculture to obtain cash.  However, due to soil

degradation, pests and diseases and macro-economic issues ground-

nut increasingly gets an un-sustainable option to them.

AME strengthens farmers and NGOs capability to analyse their 

situation, experiment with alternative practices and interact with

scientists, bankers and input-suppliers. Many farmers recognized  

the viability of several of the soil fertility and pest and disease 

management practices experimented with. This has resulted in a 

fast growing coalition of stakeholders who discuss and coordinate

their concerted actions in the ‘Groundnut Working Group’.
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T o broaden the basis for assessment
in the ILEIA Research Programme,
ILEIA collaborated with AME. AME

facilitates a research platform of farmers,
NGOs and research organisations that
focuses on the improvement of groundnut
production on the semi-arid Deccan
Plateau in India. Additional studies have

been funded to get more insight into the
systems of groundnut production and
their dynamic context through the ILEIA
research programme. The groundnut plat-
form is one of the platforms facilitated by
AME, others focus on the production and
marketing of rice, cotton and vegetables.
Like ILEIA, AME is a programme imple-
mented by the ETC Foundation

This section deals with the groundnut
production programme. The first article
provides information about agriculture on
the Deccan Plateau and the history and
sustainability of its groundnut production.
The second article will focus on AME’s
strategy for technology development, the
process of stakeholder concerted action
and PTD experimentation. 

Farms on the Deccan plateau are gener-
ally small (one to ten acres) and the

majority of farmers have less than three
acres. In this vast area many types of farm-
ing systems are found. However, on most
rainfed farms pearl millet, finger millet,
sorghum, sesame, horse gram, foxtail mil-
let, cow-pea, pigeon-pea and groundnuts

are grown. Formerly these were cultivated
in mixtures but today they are increasingly
being grown as pure crops. Rice, bananas,
cotton, and sunflowers are cultivated in
irrigated areas. Farmers use a small
amount of farm yard manure (about 
1200 kg/acre) once in four years on rain-

fed land and the same quantity each year
on irrigated land. This is supplemented
with Di-Ammon Phosphate and urea. The
use made of phosphorus fertilisers is about
half what it should be. Micronutrients are
generally not applied. About 50% of the
farms have access to animal traction.
Others rely on hiring bullocks for plough-
ing or, increasingly, on tractors.
Pesticides are mainly used in irrigated
agriculture. Trees and animals play an
important role in the farming systems of
the plateau.

Groundnut is a major cash crop in the
three southern states and are grown on
about 4 million hectares. This represents
50% of India’s total groundnut area and is

about 12% of the cultivated area of the
Deccan plateau. Groundnuts are usually
grown by marginal farmers with limited or
no access to irrigation. Groundnut cultiva-
tion is favoured because the crop is fairly
drought resistant, can be readily marketed
and loans are easy to get. Besides it is a
cost effective proposition to grow this

cash crop and use the earnings to buy sub-
sidised food grain from the Public
Distribution System (PDS) (see Box 1). 

New farming technologies have helped
the richer pockets but this is offset by
declining productivity in vast marginal are-
as. Over-exploitation of the natural
resource base is an all-pervasive phenome-
non that keeps the majority of farmers
trapped in poverty. Traditional systems
and resource management institutions
have weakened and no alternative options
are readily available. 

Many marginal farmers and young peo-
ple have been forced to stop or are unwill-
ing to continue with agriculture as their
main occupation. The rapidly growing
industrial and service sector in the region
has facilitated this economic transition.
Male migration is increasing fast and has
lead to the degeneration of family, gender
and community relations. Many of these
developments can be traced back to inap-
propriate resource use patterns and the
inability of research and development
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Box 1 Public Distribution System (PDS) 
PDS provides rations of food at highly subsidised
prices. Rice for example is sold in Andhra Pradesh
for Rs 3.5/kg through PDS compared with Rs 10/ kg
on the open market (1998). A poor family of about 
5 persons has the right to purchase 25kg rice each
month under this system.
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The Deccan Plateau, a vast area of roughly 1000 by 300 km lies at about 600 m above
sea level. It is a chronic drought prone and resource poor region, lying in the rain
shadow of the Western Ghats, in the states of Andhra Pradesh, Karnataka, Maharashtra

and Tamil Nadu. Annual rainfall ranges from 500 to 900 mm and can be very variable with substantial
dry spells. Natural soil fertility is generally low. Total population in the region is about 100 million or
about 20 million families some 10 million of which are farming families. Another 4 million are agricul-
tural labourers. Eighty percent of the region is under rainfed farming and the rest is under irrigation. 
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If the government would opt for 

deregulating groundnut prices, this would 

lead to losses for most farmers.

systems of our operational areas. 
The combined effects of these three

factors - erosion, rapid mineralisation of
organic matter and continuous groundnut
cropping are:
• Loss of waterholding capacity and aggra-

vated susceptibility to water stress,
especially during dry spells;

• Increased micro-nutrient deficiencies
(Zn, B);

• Extreme susceptibility to fungal 
diseases; 

• Increased presence of inoculum of 
diseases; and

• Increased pest populations.

Fungal diseases such as leaf-spot (early and
late), root collar rot and stem rot are on
the increase. Pests like red-hairy caterpil-
lar, whitegrub, leaf-miner and tobacco
army worm are creating increasing prob-
lems. As a result groundnut yields contin-
ue to decline in the marginal areas while
production becomes more risky. At
present, even in a year with average rain-
fall, many a farmer just about breaks even
with a yield of 600kg/ha. The monsoon
fails once in three years and yields fall to a
mere 175ka/ha barely enough to replace
the seed sown. Over the years the crop
has become a loss making proposition for
the resource-poor farmer. Ironically, even
though many groundnut farmers are heavi-
ly in debt they continue with groundnuts
because this is the only crop on which
money lenders are ready to advance their
expensive loans (at interests of up to 120%
a year).

Severe competition
Roughly 80% of the groundnuts produced
in India are for oil extraction, 15% for seed
and only 2% are table grade and exported.
Since 1994 the economy has opened up
gradually and imports and international
competition now play a larger role than
ever before. The expensive Indian ground-

organisations and the commercial sector
to support farmers in the development of
more profitable and sustainable agricultu-
ral practices. 

A short history of groundnut
The groundnut entered India in the mid-
sixteenth century either from China or the
Pacific islands. Until 1900 ‘guarani’, a
variety which matured in 195 days and
required 2-3 irrigations after the monsoon,
was cultivated on less than 230,000 ha.
During the next decade two varieties that
could grow in rainfed conditions - Big
Japan and Spanish - were introduced.
Thus, spreading, semi-spreading and 
bunch varieties with higher oil content
and maturing in 105-145 days, gained 
entry and reigned. Later, in the sixties and
seventies, the short-duration, bunch varie-
ties (95-105 days) were introduced. These
could be grown in drought prone belts
with shallow unproductive soils.
Literature reveals that the average yield of
groundnut (pods) declined from
1200kg/ha in 1920 to about 800 kg/ha in
the fifties and remained stable until the
late sixties. From the seventies onwards
yields gradually rose to about 900kg/ha
(see Box 2) . 

Declining productivity in the fifties result-
ed from:
• the proportional increase in acreage of

short duration varieties leading to reduc-
tion in the period of photosynthesis. The
inherent production potential is lower
than that of long duration varieties;

• the steady inclusion of low fertility soils
for growing short duration groundnut
varieties (between 1954 and 1973 the
area expanded by 24% while yield
increased by a mere 10%).

Until 1970, groundnut was only grown as a
Kharif (rainy season) crop. After 1970, how-

ever, the area under irrigated (Rabi) ground-
nut expanded to about 1.5 million ha and
this gave an interim increase in average pro-
ductivity. Today, about 19% of groundnut
land is irrigated. Support prices for ground-
nut also rose from Rs.350/100kg in 1984-85
to Rs.900/100kg in 1995-96 . Groundnuts
commanded better prices than other oil-
seeds and food crops. Improvement in rela-
tive profitability during this period could
have triggered off expansion into irrigated
groundnut cultivation.

Groundnut farming in trouble
Thus far the groundnut story appears
promising: increases in average productiv-
ity and total production, larger areas and
remunerative prices. But in reality the
development trends are quite negative.

Soil degradation induces pests 
There are slow but definite changes that are
progressively endangering sustainability in
the rainfed groundnut cultivating areas. 

By the sixties farmers moved en masse
into groundnut cultivation in marginal 
areas, characterised by shallow (less than 
60 cm deep), red, loamy sand soils on 
sloping (>5%) land. In 50 years an 
estimated 15-30 cm of topsoil has been
lost to erosion. 

The fragmentation of farms, the over-
exploitation of common lands and the dis-
appearance of cattle and bullocks have led
to an acute scarcity of organic manures.
This, coupled with an excessive applica-
tion of nitrogenous fertilizers has depleted
the organic matter in these soils. Accord-
ing to scientists, there are extreme cases
where soil organic carbon content is
below 0.3%, a third of what it used to be.
Because groundnuts have been cropped
continuously they have assumed a central
place and account for anything from 25%
to 80% of the crops grown in the farming

Box 2 Irrigated versus rainfed groundnut 
productivity

At present average groundnut production stands at
900 kg/ha pods with a shelling percentage of about
70%. There are important differences between pro-
duction conditions. Under fairly good rainfed condi-
tions on fairly good soils one can expect a pod yield
of about 1200 kg/ha. Under adverse rainfed condi-
tions pod yields can be as low as 300 kg/ha with a
shelling percentage of 55%.. Under irrigated condi-
tions yields up to 3000 kg of pods/ha would be pos-
sible.



nut oil has now to compete with cheaper
edible oils such as palm oil on the world
market. Malaysia palm oil, for example, is
cheaper because: 
• palm oil production per unit of land and

time is much higher than for groundnut
oil, whilst processing costs per unit of
oil are comparatively low;

• oil milling in India is far from efficient;
most mills run at sub-optimal capacity
and are beset by a plethora of adminis-
trative problems including over-staffing
and weak accounting procedures.

The net effect is that oil millers have diffi-
culty making a profit and staying in the
market. Since the government maintains
price support for groundnut - something
crucial for many poor farmers - millers will
have to increase production effeciency -
an unlikely proposition at the present
time. Some of them may have to close
shop unless the government comes to
their aid.

Alternatively, if the government opts
for deregulating groundnut prices, lower
farm-gate prices and decreased profits
would lead to declining acreages (particu-
larly marginal land) and losses for most
farmers. The livelihood of poor farmers
relying on groundnut income to buy food
would be seriously undermined. With a
loss of food security, migration to urban
areas will become inevitable for poor farm-
ing families.

Given the gloomy ecological and eco-
nomic situation as far as groundnuts are
concerned and the high population pres-
sure it is clear that something has to be
done to improve sustainability of rainfed
groundnut production and agriculture in
general on the Deccan Plateau.

Institutional responses to land degrada-
tion are gradually increasing and public

investment, effort, and the numbers of
institutional actors are all growing. The
nature of the response is also changing
and has moved from the primarily reactive
efforts of single institutions focusing on
technical interventions, to a more coordi-
nated, pro-active, and people-centered
approach. This is most significant in the
field of watershed management. It may be
noted, however, that dryland agriculture
continues to be a relatively neglected area,
and efforts to tackle its increasing prob-
lems continue to be disjointed.

In Southern India NGOs constitute an
important interface between farmers and
the government in such matters as agricul-
tural research and watershed manage-
ment, for example. However, despite sig-
nificant achievements there is still a long
way to go because their geographical
spread and expertise in participatory
development of sustainable land use is
often limited. Further, though there have
been instances of government-NGO link-
ages, the degree of synergy between these
and other institutions in sustainable land
use is inadequate. AME fills an important
niche between these different types of
organizations. 

AME and its working strategy
Since 1985 AME has been active in
Southern India as an organisation focusing
on training and professional support in the
development of ecological agriculture. In
1990 PTD and SCA components were
added to its programme. Its aim is to assist

NGOs through capacity building in partici-
patory technology development and con-
tribute to the establishment of stakeholder
platforms for research and negotiation in
the interests of sustainable land use. AME
believes that, to get a fair share of what the
land has to offer or to be more effective in
their own development role, all stakehold-
ers in land use should participate in the
effort to increase sustainability.

AME’s approach is to focus initially on
the ecologically sound production of a
specific crop. Gradually the approach is
broadened to address a variety of issues in
the development of sustainable integrated
farming systems and watersheds. Begin-
ning with a single NGO or a homogenous
group of NGOs, it facilitates the steady
build-up of relationships with other insti-
tutional actors such as panchayats (com-
munity councils), government depart-
ments, research institutions, input suppli-
ers and credit institutions. This cumulates
in the establishment of stakeholder plat-
forms as a strategy for up-scaling participa-
tory and integrated land use development.

PTD in groundnut: getting started
While initiating a PTD process for ground-
nuts with small and marginal dryland farm-
ers in south India, we discovered that local
knowledge was not necessarily the answer
to their problems. Traditionally long dura-
tion varieties were cultivated within the
context of mixed cropping systems. It is
possible that pest and disease problems
were not so significant and therefore farm-
ers did not have much knowledge about
control measures. Perhaps because they
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have only recently had to deal with new
varieties and because many marginal farm-
ing communities are not traditional farm-
ers, their knowledge of groundnut cultiva-
tion is limited. Also, the younger genera-
tion has lost interest in learning about tra-
ditional practices. The PTD process 
initiated by AME, therefore, had to rely
more heavily on formal research.
AME’s first experience with a groundnut
PTD process took place in 1994 with an
NGO and sixty farmers in the Dharmapuri
district of Tamil Nadu. Here two groups of
farmers decided to implement experi-
ments. A fairly good insight into important
factors influencing groundnut production
was obtained over a two-year period. By
1996 this work expanded to Chittoor dis-
trict in Andhra Pradesh where groundnut
cultivation faced many problems. Working
with 20 individual Dalit farmers in one vil-
lage proved to be a slow process because
their familiarity with farming was less than
25 years old. The Dalit were erstwhile
untouchable, landless, agricultural labour-
ers. 

Consolidating and expanding PTD
A first sustainability analysis could be
made on the bases of the Dharmapuri and
Chittoor experiences and a strategy was
developed to restore soil fertility and phys-
ical characteristics at low cost (see Box 3).
With these experiences, a provisional
groundnut production manual was pub-
lished in early 1997 and provided a basis
for working in other areas. 

Having identified problems through
PRAs and found similarities, it was not a
question of looking for things to try, but
rather a matter of getting started in a dem-

onstration mode. But due to differences in
climate and soils, new problems emerged
and proper PTD experimentation on these
issues started in 1998 and 1999.

Platform building for SCA
In the new areas we encountered the prob-
lem of whitegrub and leaf miner. AME had
little information about these pests and we
approached the researchers. This lead to a
workshop in late 1997 which we organised
with the National Institute for Extension
Management (MANAGE). Representatives
from the All India Coordinated Project on
Groundnut and Whitegrub, state agricultu-
ral universities, ICRISAT and a broad group
of NGOs also attended. We learned a lot
from each other and established important
links with the researchers. In this way the
Groundnut Working Group (GWG), a 
platform for SCA was born. The idea was
elaborated to create a platform that would
bring together researchers, input suppli-
ers, policy makers, NGO’s and farmers on a
regular annual bases to create more syner-
gy through the exchange of experiences
and information. This whould lead to more
‘need’- driven research, an improvement in
the knowledge of all parties involved, a
better supply of new, environmentally-
friendly inputs and improve farmers access
to the banking system.

In 1998, NGOs presented findings from
the 1997 PTD experiments to researchers
and representatives of national pro-
grammes at a second GWG workshop
organised at MANAGE. Banks and input
suppliers were involved in the hope that
they would become interested and willing
to provide credit and ecofriendly inputs to
the experimenting farmers. The workshop
focused on whitegrub and leaf miner con-
trol and tried to promote collaborative
efforts. The result was the birth of the
whitegrub programme (see Box 4).

Scaling-up PTD and SCA
The first experiences with PTD experi-
mentation in Dharmapuri in 1994 involved
60 farmers. Now the technology selected
by PTD farmers is used on about 5000
acres by an estimated 2000 farmers. AME
has also linked with two more NGOs, one
in Chittoor (20 PTD farmers in 1997 now
about 60 PTD farmers and 150 users) and
one in neighbouring Anantapur district
(20 PTD farmers in 1997, now about 30
PTD farmers and 700 users) working with
the women farmer members of a self-help
group and a young male farmers’ group.

Now AME partners 14 NGOs and 500
farmers in five districts in Andhra Pradesh,
Karnataka and Tamil Nadu in PTD process-
es. Further, other NGOs and an estimated
1500 farmers have been influenced in
their way of cultivating groundnuts as they
too use the results of our work. 

AME has designed various ways of up-scal-
ing: 
• NGO staff train their colleagues in prov-

en technologies which are then dissemi-
nated through normal extension.

• Farmers who attended the training take
it upon themselves to assist other farm-
ers trying out the proven technologies.
Some aspects of PTD experimentation
might be incorporated but it is mostly
extension;

• New groups of farmers are identified by
NGOs and new PTD processes are
initiated;

• Farmers who participated in the PTD
processes give interviews for radio pro-
grammes on agriculture;

• Small, user-friendly manuals with good
illustrations are produced in local lan-
guages;

• Neighbouring farmers start using part of
the technology which they have
assessed to be valid.
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Box 3 Our strategy was to restore soil
fertility

Farmers experimented with cheaper sourc-
es of nitrogen (rhizobium bacteria) and
phosphorus (mussooriephos plus phospho-
bacteria) and applied gypsum at the flower-
ing stage. We found yields had increased
when compared to control plots where
chemical fertilisers (DAP or other com-
pound fertilisers) had been applied. Yields
were similar or lower when compared to
plots where substantial quantities of farm-
yard manure had been used. This focused
our attention on farmyard manure. We
found that when some 5 to 7.5 metric tons
were applied per acre the monetary returns
were twice as much as the costs involved.
Our main problem was to generate the
required quantities of farmyard manure as
the average farmer has only two head of cat-
tle producing about 4 metric tons of manure
annually, not enough for one acre but the
yield increases of groundnuts grown with
this amount of farmyard manure is such that
the area under groundnuts can be reduced
without income being affected. 
The area freed can be used for green manure
production. One of the partners has started
green manure production plots to evaluate
the feasibility of this approach. 

Box 4 The whitegrub programme
One outcome of the GWG workshops was the decision of the Australian Council for
International Agricultural Research (ACIAR), the Indian Council for Agricultural Research
(ICAR) national whitegrub programme, ICRISAT, the Chittoor and Anantapur NGOs and AME to
embark on a joint research initiative on ecofriendly whitegrub management. The objective was
to isolate a congregation pheromone for whitegrub adults which would attract them to one
spot making it easy to kill them before they could lay eggs. This would significantly reduce the
pesticide load and would be much more economical than the present method of control. Such a
congregation pheromone has been identified for the species in north India and after two years
of control the level of pest infestation was reduced for five years. 

At present a systemic insecticide is applied as a seed coating to control whitegrub. This insec-
ticide also controls jassids, white flies and leaf miner to a certain degree but is expensive for
farmers.

After the first year there were discussions at the level of the national whitegrub programme.
The all India coordinator was not sure how important the pest was in south India. It was sug-
gested that a survey be carried out there. In the third GWG workshop (1999) it was suggested
that the NGOs take part in this effort. About 25 NGOs reacted positively and embarked on a
systematic collection of whitegrub. Many insects were caught and sent to University of
Agricultural Sciences, Bangalore and ICRISAT for identification. A collaborative survey of larval
density is being carried out in endemic areas. Recently an area was discovered where damage
was observed to be 100%. This observation is in sharp contrast to the prevailing government
view that whitegrub is not a major pest in south India.



A major expansion of the PTD programme
is presently taking place (see Box 5) since
the experienced farmers have assumed
the important role of training other farm-
ers. The larger part of the programme
comprises extension training in proven
techniques of groundnut production,
selected by PTD farmers in the area con-
cerned. 

New issues are coming up
In the third workshop (early 1999) organ-
ised at CRIDA (Central Research Institute
for Dry-land Agriculture), problems relat-
ed to groundnut diseases were explored.
Farmers had incurred serious losses due to
fungal diseases, mainly collar and stem rot,
in the preceding growing season. 

Leafspot and stemrot control 
During the workshop it became clear that
leafspot and stemrot control are interrelat-
ed. To prevent stemrot it is necessary to
control leafspot. The most common way
of controling leafspot is by spraying with
chemical fungicides (Dithane M45,
Bavistin, etc.) at regular interval starting at
about 60 days after seeding and repeating
applications at intervals of about 15 days.
This means that about 3 sprays are requi-
red. This is too labourious and expensive
for small-scale dry land farmers . 

The early warning system developed by
ICRISAT makes a more accurate timing of
sprays possible. It can also indicate that
conditions are unfavourable for the dis-
ease and spraying is unnecessary. This
reduces labour and cost. Even so farmers
found it still too expensive so we set about
looking for alternatives. 

In the literature we found that magne-
sium deficiencies could enhance suscepti-
bility to leaf spot. Thus we tried magne-
sium fertilisers and saw a moderate
decrease of disease incidence in the field.

A partner NGO informed us that a concoc-
tion of leaf extracts of Lantana camera
and eucalyptus has fungicidal properties,
so we tried this as well. Farmers com-
plained that spraying is difficult and
expensive even with botanicals. We dis-
cussed the farmers’ evaluation in the
workshop. 

Scientists and NGO agronomists assured
us that resistant groundnut cultivars exist
and perform well both on station and at
farm level. They agreed to supply the
NGOs with a basic quantity of seed of five
cultivars. Quite a number of plots have
been planted, NGO staff and farmers moni-
tor disease incidence and ICRISAT staff
visit the plots and train NGO staff and
farmers in disease recognition and scor-
ing. Scientists from national agricultural
research institutes also presented research
results that showed that a high dose of
gypsum at planting time (200kg/acre) sig-
nificantly reduced the incidence of stem
rot. Other scientists expressed interest in
the scientific validation of botanical
extracts and homeopathic medicine in leaf
spot control. The whitegrub programme
has also decided to test the effectiveness
of homeopathic medicine in controlling
whitegrub as well.

Partcipatory documentation
We had found that many farmers and NGO
staff were confusing the reasons why
groundnut plants were dying. The white-
grub team took the initiative to develop a
field determination booklet called ‘Why
are my groundnuts dying?’ This booklet
provides a pictorial guideline for deter-
mining the cause of death. The draft was
discussed in the workshop and comments
have significantly altered the layout,
choice of photographs and the text. A
joint press conference with CRIDA provid-
ed newspaper, radio and television cover-

age which resulted mainly in political
interest in our collaborative efforts.

What does the future hold?
Over the past five years we observed that
the PTD process which AME initiated in a
small way has gradually generated enor-
mous enthusiasm, and spread rapidly to
neighbouring areas. Today many organisa-
tions are involved. It is satisfying to wit-
ness that certain processes have become

self-propelling, no longer requiring any
effort from our side and that AME could
gradually phase out its involvement.

We have also observed that not every-
thing scales up by itself. Technologies
once validated by farmers, spread fast.
Yet, the experimentation process itself,
which in the first place resulted in learn-
ing about technologies does not scale up
so easily. It requires continuous nurturing,
able guidance and intensive monitoring. 

Knowing that the number of farmers
who have become actively involved are a
mere fraction of the total farming popula-
tion and that much more remains to be
done, we conclude that scaling up the
capacity to guide experimentation
remains a major challenge. It will perhaps
require another half decade before this
ability becomes self-perpetuating.
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Box 5 Involving women in PTD
After two years of PTD experiments, a feder-
ation of self-help groups of women mem-
bers in the Anantapur area decided to adopt
gypsum, rock phosphate and biofertiliser
application as proven technologies. They
are now disseminating the technology
throughout their federation of 120 women’s
self-help groups that have a total of 2000
members. About 700 of them started to use
the tested technology in 1999. The self-help
group involved in PTD experiments was
able to inform the federation by inviting the
leaders to PTD evaluation sessions.
Women’s groups in particular performed
well in our PTD experiments. Men often
mixed up their experimental and control
plots whilst most of the women maintain
the plots separately and collected data
meticulously. 
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Women groups decided to adopt gyprum, rock phosphate and biofertiliser as proven technologies.
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F armers and their research priorities
determined ILEIA’s research pro-

gramme but as issues become more 
complex and scale increases, a wider
range of stakeholders must be involved if
development efforts are to be sustained
(Rölings & Jiggins 1998). The ILEIA
research programme was therefore farmer
guided and collaborative. It brought stake-
holders together in stakeholder or work-
ing groups to deal with concrete activities.
Each stakeholder was able to define his or
her own interest so that together win-win
situations could be created. Working
groups of farmers and staff from NGOs,
government extension services, agricultu-
ral research stations and universities were
set up to plan, coordinate and monitor

PTD and participatory assessment (PA).
Working together, they tried to answer
research questions that had been devel-
oped collectively. The PTD/PA process
provided stakeholder groups with a focus
and, through SCA, their experiences were
disseminated widely. 

SCA can be seen as building on some of
the steps involved in PTD (see p 8) in the
interests of scaling-up and sustaining this
process. The analysis of SCA experiences
gained during the ILEIA research pro-
gramme is interesting in this perspective
because there are few such documented
experience. In the articles by Abon (p 29),
Alebikya (p 40), Canales (p 60), and the
AME team (p 74) our research partners
have discussed their experiences with
SCA and PTD. Below some of the different
conditions and dynamics of the stakehold-
er groups and their development will be
brought together and the lessons of these
SCA experiences will be examined. 

Philippines: Scientists learning from
farmers
In the Philippines, KADAMA and KALIKA-
SAN farmer organisations were in the fore-
front of setting the research agenda and
programme decision-making. They had

Making up the balance

Stakeholder 
Concerted Action 

for LEISA

During the last 30 years, farming systems analysis and research has brought researchers closer
to the realities confronting farmers and today farmers’ knowledge is being explored more seri-
ously. Yet despite Farmer Participatory Research and Participatory Technology Development
many development and research efforts fail. This is a signal that development and research
agendas have to change. New research partnerships must be forged with many different stake-
holders. Providing insights into how these partnership can be developed has been one of the
main components of participatory assessment and stakeholder concerted action in the ILEIA’s
Collaborative Research Programme. Looking back on the ILEIA Collaborative Research
Programme there are two significant outputs: the experiences with research partnerships in
Stakeholder Concerted Action and the results of Participatory Assessment. 
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strong political motives for participating
in a LEISA working group of university
staff and NGO members. First, these
farmers’ groups wanted to prove - through
systematic research - that options other
than those offered by Green Revolution
technologies would maintain yields. They
also wanted to convince policy makers to
support such options. 

KALIKASAN AND KADAMA had already
considerable experience in conducting
experiments and they had a strategic inter-
est in verifying and demonstrating the
effectiveness of their LEISA or organic agri-
culture. In this they needed the support of
the university staff. The farmers had
already made their problem analysis and
priority choices before the ILEIA research
programme began and with a clear agenda
they had an important impact on the PTD
process.

It took time, effort and some facilitation
from ILEIA during a number of working
group sessions to negotiate a balance
between farmer’ interests and insights,
and the demands of formal, scientific
research. It was decided that CLSU would
provide additional scientific support (con-
text studies relating to sustainability issues
and the search for alternatives; document-
ing the research process and backstop-
ping farmers’ groups). The university
ensured that the experiments, systemati-
cally conducted by about 140 farmers,
generated interesting statistical material.
Professor Marilou Abon, who coordinated
the contribution of the CLSU/LEISA task
force, described her staffs’ experience of
the LEISA Working Group as follows: 

“If we try to compare (this) experience
with that of the past it is now quite 
different. In the past it was more the 
scientist or the academe who imposed
ideas or techniques on the farmer. 
In the ILEIA structure or framework 
the farmers worked with academics 
and scientists and each had a role as
important as the other” (ILEIA video
‘Building Bridges for LEISA’ 1998). 

Initially, scientists played a limited role in
the working group partly because KALIK-
ASAN and KADAMA farmers were afraid of
loosing control of their agenda and auton-
omy. Later more CLSU staff took part in
the CLSU/LEISA task force. Any future up-
scaling of the programme may find it use-
ful to include other partners such as staff
from PhilRice and the Ministry of
Agriculture in future activities. Although
the LEISA working group had its share of
tempestuous moments, at the end of the
research period there was a general feel-
ing that much had been achieved and that
a climate of mutual respect had been
developed. Together with CLSU and
PRRM, the two farmer organisations have
developed project proposals for continu-
ing PTD experimentation.

Peru: Building on farmers’ knowledge
Two working groups were established in
Peru: GIAREC in Huancayo in the Central
Andes and GINCAE  in Cajamarca in the
Northern Andes. Those who participated
in the working groups did so  informally.
There were no signed agreements and the
role of coordinator rotated between the
member organisations. Though both
groups were interested in coordinating
activities, each developed in its own way 
(see Canales p 60). 

In Huancayo, GIAREC coordinated a
research programme involving three
NGOs and three research institutions.
Sharing experiences, developing a clear
vision of the future and stimulating an
exchange of farming knowledge encour-
aged synergism. At the community level,
the NGO and research institutes had their
own, distinctive role. Each NGO had con-
tact with a particular research institute. As
a result, each worked with a group of
farmers to develop its own process of
technological innovation. Regular work-
ing group meetings were held during
which the process and results from each
area were shared with and documented by
all six members.

Each member gained a comparative
advantage from this arrangement. A plat-
form was created where new ideas could
be discussed. The research institutions
provided studies, training, technical
advice and information. Farmers gave
insights into their specific farming systems
and NGOs organised, monitored, gave
technical guidance and liased between
farmers and researchers. Local knowledge
played a crucial role in identifying possible
experiments and in many cases experi-
ment design was based on or derived from
established farming practices. As Norma
Canales (p 60) remarked: 

“It is obvious that the interaction of 
peasant and academic knowledge and
experiences re-values local initiatives for
development and generates trust and
self-esteem in both men and women
farmer innovators”. 

In this way it became possible to shift
the development and research agendas of
NGOs and agricultural research institutes
and create new and interesting avenues
for development. Different knowledge
systems were integrated, sustainability
aspects were prioritised and local innova-
tive capacity was enhanced. GIAREC now
has plans for the future and is committed
to continuing collaborative activities.

GINCAE in Cajamarca had a more diffi-
cult time. It was unable to hold out against
the individual agendas of its member
organisations and align with ILEIA’s
research programme despite a shared
interest in LEISA and the effort of CEDE-
PAS to keep the working group together.
GINCAE comprised four NGOs, a univer-
sity and a research institute. The internal

dynamics of the group made role differen-
tiation, the exchange of information and
involvement in each other’s activities diffi-
cult. All six partners became involved in
PTD activities in their respective areas but
few showed any interest in receiving sci-
entific support from the research institute.
This and the distance between the work-
ing areas of Centro Ideas and the other
NGO resulted in an isolation that hindered
complementarity.  In addition it is possible
that the presence of large amounts of
donor funding in Cajamarca meant that
ILEIA’s limited funds were insufficient to
attract the investment of staff and time in
collaborative activities. 

Nevertheless, a very interesting PTD
process responsive to farmers’ needs and
involving some 90 farmers got off the
ground in San Marcos. Centro Ideas in San
Marcos and CEDEPAS in Magdalena have
now expressed a keen interest in further
developing and institutionalising PTD in
their programmes.

Ghana: ‘Plugging in’ to farmer priorities
The start of the ILEIA research programme
in Northern Ghana coincided with and
gave momentum to the earlier initiatives
of ACDEP in developing closer ties with
government extension and research. In
1995, this led to a new, but informal insti-
tutional arrangement - the Northern
Ghana LEISA Working Group - that
brought together various organisations
concerned with agricultural development
in the interests of joint research, exten-
sion, advocacy and learning with farmers
as equal partners.. 

An important motive for all participants
was a shared critique of the failures of for-
mer, mainly HEIA- oriented attempts to
improve agriculture in the region. There
was keen interest among all professional
disciplines to explore the potential of
LEISA. Some of ACDEP’s agricultural sta-
tions had already experienced PTD. The
willingness to use it in the Northern
Ghana LEISA Working Group programme
was based on a determination to make
research activities relevant to the develop-
ment of farmer livelihoods. Both the orien-
tation (LEISA) and the approach (PTD)
contributed to strengthening relations
within the working group. The major
question was how to access farmers’
knowledge, problems and priorities in the
search for new ways to tackle the problem
of soil fertility. As they looked for answers,
mutual respect developed between farm-
ers, NGOs and scientists. A sense of collec-
tive responsibility was generated and the
confidence of both scientists and farmers
in farmer-led research increased. 

By 1998, after three years of activity, the
working group had changed its character.
Individual members who had initially
become involved because of their person-
al interest in PTD and LEISA were now
supported by their institutions. This com-
bination of individual working group
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members participating on the basis of
institutional interest but without any for-
mal institutional membership has proved
very successful. It created space for exper-
imentation without jeopardising institu-
tional relationships. The NGLWG research
committee was responsible for daily man-
agement issues such as the planning,
implementation and coordination of
research programme activities. 

The working group provided informa-
tion and training, and monitored and
planned activities. It began documenta-
tion and developed extension material.
Farmers gradually became more involved
in planning activities and in the process of
sharing experiences. In a relatively short
time the working group had succeeded in
raising the interest of other stakeholders
as well as district directors of agriculture,
universities and research institutes outside
the Northern Ghana region. This created a
much wider platform where issues of agri-
cultural development and the task of advo-
cating LEISA and PTD could be discussed.
In this way momentum was increased at
the regional policy level. While farmers
see the NGLWG as an organisation that
collaborates in experimenting with LEISA
technologies: policy makers know it best
for its advocacy work. 

Encouraged by the positive results of

NGLWG, several institutions have indicat-
ed that LEISA and PTD will become part of
their approach. The University of
Development Studies has incorporated
LEISA and PTD into its teaching curricu-
lum and the Savanna Agricultural Research
Institute and ARI include PTD and LEISA 
in their research proposals. District
Agricultural Extension services also intend
to use the approach and a World Bank pro-
gramme for natural resource management
in the Northern Ghana will be using the
PTD approach and intends to draw on the
experience of the NGLWG.

A factor that contributed to the internal
coherence of the working group was
ACDEP. As an NGO it had more freedom
to promote and experiment with new
institutional arrangements, such as the
NGLWG, than government extension ser-
vices or research institutions. ACDEP was
readily accepted as working group coordi-
nator. It had the skills needed to ensure
that everybody was kept informed and
interested. Great care was taken to main-
tain each stakeholder’s sense of owner-
ship as the working group was built up.

NGLWG, as a partner in the ILEIA
Research Programme, seems to have 
contributed to shifting research and devel-
opment agendas in the direction of LEISA
and PTD. By accessing farmers’ interests it

created new hopes and avenues for 
agricultural development. NGLWG has
decided to continue as a platform under
the legal framework of ACDEP. In its new
programme it will go on with action-
research, platform building, scaling-up
and advocacy. 

India: Platforms for innovation
In less than five years, the Groundnut
Working Group (GWG) on the Deccan
Plateau in Southern India has become a
platform for a multitude of research and
NGO organisations. Meeting together in
its annual workshop, the GWG provides a
forum for debate and the exchange of ide-
as and technical support. It is not a consol-
idated stakeholder group in the sense that
all members work together on specific
subjects or in specific areas. However,
there are subgroups in the GWG that do
have special fields of interests. 

NGOs do most of the PTD work with
AME support. AME also brings in scientists
and  plays a key role in steering, coordinat-
ing and facilitating this stakeholder pro-
cess. It regards activating a wide range of
stakeholders to be of strategic importance.
In this way the GWG has reached a very
large number of farmers (see p 74). The
GWG experience illustrates stages in the
PTD/SCA scaling-up process
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Farmers discussing experiences gained in farmer to farmer exchange.



80 I L E I A  N E W S L E T T E R • S E P T E M B E R  1 9 9 9  

Lessons learned in SCA
Bringing stakeholders together is not easy.
Differences in social background and 
culture, the distrust farmers and NGO
often exhibit towards researchers and
competition between NGOs and govern-
ment/research organisations are some 
of the factors that contribute to this situa-
tion. There are important preconditions
for SCA and some of these are discussed
below.

It is essential that stakeholders have a 
genuine interest in learning from each

other and that they share activities,
responsibilities and the work of achieving
a common goal. Stakeholders may cooper-
ate for opportunistic reasons and this is
not a problem in itself. However, when
financial benefits are the main reason for
joining a stakeholder group, the group will
be neither viable or sustainable. Having
and building respect for the capacities,
knowledge, limitations and institutional
concerns of others is a must and a chal-
lenge. Such cooperation has added value
and removing prejudices strengthens
mutual respect. 

Common goals are important but not 
sufficient. There must be concerted action
from which all stakeholders benefit 
professionally. In the ILEIA situation it was
the combination of the PTD process and
additional studies which kept everybody
involved. Stakeholder groups must be
realistic about the time and resources
available to different members if disap-
pointments are to be avoided. 

Leadership in stakeholder groups is a
sensitive issue. An organisation or person
with considerable credibility, accepted by
all stakeholders (such as ACDEP in Ghana)
and able to assume a coordinating or lead-
ership role may not always be available.
Sooner or later researchers have the ten-
dency to take the lead and this can cause
resentment among farmers who want to
secure control over technology develop-
ment. Finding a pragmatic solution - ensur-
ing that the position of chairperson is
rotated regularly (Peru) or establishing an
external facilitator (the Philippines) - that
is acceptable to everyone and that is evalu-
ated regularly then becomes crucial.

Proper management of individual 
and institutional capacities and 
sensitivities is extremely important.
Careful attention has to be given to owner-
ship in goals, processes and activities.
These matters should be dealt with by an
accountable member of the stakeholder
group. Considerable investments in aware-
ness building, orientation and training in
LEISA and PTD are necessary both at the
beginning of the process and also at later
stages. Although it is important that stake-
holder groups build on the knowledge,
skills and experiences of their members, 
it may sometimes be necessary for an
experienced external institution or 
individual to give guidance and advice 
on the processes of SCA, PTD and the
development of LEISA. 

There must be a commitment to trans-
parency in programme conception, 
internal decision making and financial
aspects and the requirements of financial
administration and reporting should not
be underestimated. If not handled in an
accountable, timely and transparent way
there will be serious frustrations. 

It has been shown that the documenta-
tion of the process and results together
with the organisation of workshops
involving a wider audience is an important
way of achieving outside recognition and
ensuring up-scaling and advocacy. It also
gives weight to the stakeholder group
itself.

Although every situation has its own
dynamics stakeholder groups should not
be institutionalised in a formal way. The
‘in practice’ recognition of an informal
group of interested individuals perhaps
with an institutional affiliation may be both
flexible and workable (see Ghana p 40).
However, more formal working relations
may be required later. (see India p 74).

A Stakeholder Group may start with a rela-
tively small number of members in order
to ensure that the process is clear and
manageable. However, there is the risk
that a small group will continue to be
inward-looking. In order for full technolo-
gy development to occur new members
from other groups and categories of farm-
ers, scientists and institutions bringing
other specialisations and insights must be
involved. Such stakeholders may come
from the banking world, for example, 
or from commercial or policy sectors.
They will be crucial in broadening the
scope of technology development and in
up-scaling the process.

Impact of SCA 
The four case studies referred to here
demonstrate that SCA contributed to the
creation of a learning environment for all
the stakeholders involved. It was instru-
mental in ensuring the effective, comple-
mentary use of knowledge both from
farmers and scientists and lead to both
groups acquiring new insights.
Subsequent reassessments of the role
played by farmers and the contribution
indigenous knowledge can make to the
development of technology lead to the
break-down of the roles adopted by
researchers, NGO staff and farmers. This
and the building of skills have encouraged
the collaboration of a wide range of stake-
holders in participatory research and
development. SCA has also been impor-
tant in strengthening farmers’ innovation
capacities and empowering farmers and
farmer organisations such that they
become equal partners in agricultural
research and grow in self-consciousness
and enthusiasm. Finally SCA proved 
effective in coordinating the definition,
monitoring and evaluation of participatory
research and development programmes.
In some cases it was able to influence 
land use policies and the scaling-up of
research and development programmes.
As such SCA seems to be an important 
pre-condition and methodological tool for
developing sustainable agriculture and
LEISA.

Critical steps in scaling up PTD/SCA  
• Starting small, local and specific by carrying

out one crop /single factor field experi-
ments which, over a two year period, pro-
vided a fairly good insight into the factors
that affected groundnut production. 

• Organising farmers interested in experi-
menting through NGOs serving also as an
interface between farmers and government
(and research). Increasing technical and
PTD skills of NGOs and overcoming mis-
trust between NGOs and government and
research was also important.

• Building expansion on positive results.
Going to other communities in the same
area. Having determined problems through
PRAs and found similarities ‘looking for
things to try’ is less necessary. More empha-
sis can then be put on demonstration and
further development of found options.

• Recognising the need of scientific expertise
and gradually expanding the platform.
Learning from each other and establishing
important links between NGOs and
researchers. In this way the GWG, a 
platform for SCA came into being. 

• Beginning with a single NGO or a homoge-
nous group of NGOs, the steady build-up of
relationships with other institutional actors
is facilitated including community councils,
government departments, input suppliers
and credit institutions. This cumulated in
the establishment of stakeholder platforms
as a strategy for up-scaling participatory and
integrated landuse development.

• Demonstrating the benefits of working
together contributed to improving synergy
between actors in the agricultural (ground-
nut) knowledge system and stimulated 
up-scaling.

• Good documentation is essential. On the
basis of earlier experiences a provisional
groundnut production manual was 
published in 1997. This laid the basis for 
further expansion to other areas. 

• Not everything scales up automatically.
Technologies, once validated by farmers,
spread fast. Yet the experimentation pro-
cess itself which provided the initial
insights into these technologies does not
scale up so easily. It requires continuous
nurturing, able guidance and intensive 
monitoring. 
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The studies on history and trends show
that in each research zone agricultural

development has been influenced by the
pressures of market-oriented agriculture
and modern technologies. Agriculture in
each zone showed specific signs of an
increasing lack of ecological, economic
and social sustainability. Farmers are being
forced to search for alternative ways to
meet their food and cash needs.

Ecological degradation
Since the 1970s, rice farmers in the
Philippines have adopted intensive 
Green Revolution practices. However,
farmers have found that as the cost of
these input continued to rise and the soil
was becoming increasingly degraded,
yields stagnated and financial benefits
declined. Indiscriminate use of pesticides
and herbicides has lead to a reduction in
the numbers of living organisms and
human health suffered. Water sources 
necessary for irrigation became less secure
as water tables fell because of over-pump-
ing and increased runoff in the up-lands.

In the Peruvian Andes the effectiveness
of modern inputs has also declined.
Presently, these are only being used in irri-
gated agriculture where market opportu-
nities are good. Their use results in prob-
lems similar to those in the Philippines.
Rain-fed agriculture faces severe soil ero-
sion, overgrazing, loss of agrodiversity
and, as a result, pest and disease incidence
is high. 

In Ghana, attempts to introduce modern
agriculture have failed. In rain-fed agricul-
ture soil fertility and water holding capac-
ity have decreased due to nutrient mining.
At the same time vegetation and the
amount of organic matter in the soil have
been seriously effected by burning and
mechanised tillage has caused soil com-
paction. This has reduced food and cash
security. Moreover, population growth
has lead to an increase in the cultivation of
marginal lands and the disappearance of
fallow periods has lead to further deforest-
ation, soil erosion and nutrient depletion.

In India, the cost of modern inputs is
steadily increasing. On the Deccan
Plateau, soil erosion, a scarcity of organic
manures, an imbalance in the way chemi-
cal fertilisers are being used and ground-
nut monoculture have lead to an increased
susceptibility to water stress, micronutri-
ent deficiency and a vulnerability to pests
and diseases.

Economic marginalisation
Economic transformation and the liberal-
isation of the market economy are impor-
tant reasons for the marginalisation of
many small farmers. In the Philippines
farmers are being forced to look for other
economic alternatives and these are often
outside agriculture. In India during the last
20 years, small farmers have become
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strongly dependent on groundnuts for
their cash income. As no other profitable
crop is available, farmers continue with
groundnut production despite the ecologi-
cal degradation that is threatening their
income. Often their only alternative is to
leave farming and seek work elsewhere.
Many farmers in northern Ghana have
reverted to or remain in subsistence pro-
duction. The difficult economic situation
in the country means there are limited
opportunities for labour migration and
this is forcing farmers to look for ecologi-
cally sound strategies to intensify agricul-
ture using whatever resources are avail-
able locally. The problems faced by
Peruvian farmers are very similar. Food
insecurity makes it necessary to look out-
side farming for an income and many farm-
ers migrate to the coast or the Amazon to
work as labourers.

Social disintegration
Many social problems found in the
research sites are related to the ecological
degradation of the natural resource base
and the economic marginalisation of
farmers’ livelihoods. Social disintegration
aggravated by migration (India, Peru,
Ghana), land conversion (Philippines,
India), indebtedness (Philippines, India),
health hazards (Philippines, Peru) and the
loss of indigenous knowledge (Peru,
Ghana) threaten the future of many rural
communities.

LEISA technologies needed
It is clear that the conventional HEIA tech-
nologies create many ecological problems
and are no longer a profitable option for
many farmers. In northern Ghana and the
Andean highlands rain-fed agriculture is,
of necessity, dependent on locally avail-

able resources. External inputs, whether
organic or chemical, are necessary in mar-
ket-oriented agriculture. Situation specific
LEISA practices that make optimal use of
local resources and ecological processes
and, where feasible, complement these to
secure ecological, economic and social
sustainability are therefore more viable
than conventional HEIA and LEIA practic-
es. They are also an absolute necessity for
sustainable agriculture.

Most farmers and development workers
in the ILEIA research programme are con-
vinced of the need for LEISA in both sub-
sistence and market-oriented agriculture
and have shown a keen interest in identify-
ing the LEISA practices most appropriate
to their situation. 

LEISA technologies that fit
In identifying which LEISA technologies fit
best within a particular farming context,
local LEISA practices were documented
and PTD experimentation initiated. PTD
experiments were intended to result in
technology innovation that respond to
farmers’ felt needs. More detailed informa-
tion on the PTD experiments and results
can be found in (Abon p 29; Millar p 43;
Karbo et al. p 49; Aalongdong et al. p 47;
Reyes p 67; Alvarez p 62; Canales and
Canto p 65; AME p 74). Here only some
highlights are mentioned:

In the Philippines the use of chicken
manure, (improved) traditional rice varie-
ties, natural pest management and diver-
sification (ducks, vegetables, fruit trees) in
rice farming proved to be popular alterna-
tives for lowland rice producers. On land
with a history of chemical farming about
126 PTD farmers demonstrated that chick-
en manure could be as productive as
chemical fertiliser. On land with a history

of organic farming, chicken manure gave
even better results. The farmers also
showed that improved traditional rice
varieties could be as productive as high
yielding varieties. Costs and benefits of
these levels of chicken manure and chemi-
cal fertilisers were identical. However,
farmers concluded that organic farming is
less expensive: after a number of seasons
less chicken manure is needed, there are
fewer problems with pests and diseases
and natural pest management is much
cheaper than chemical pest management.
Major constraints still seem to be the limit-
ed availability of chicken manure and oth-
er sources of organic fertilisers, lack of
good quality, improved traditional seeds, a
very underdeveloped alternative rice mar-
keting system and few sources of credit
for (alternative) rice production. How-
ever, experiences with integrated rice
farming and the ecological system of rice
intensification developed in Madagascar 
(see ILEIA Newsletter Vol. 15, No. 3/4)
suggests there is still considerable poten-
tial for improving rice farming. 

In Northern Ghana ILEIA Research stud-
ies revealed that an increasing number of
farmers are adopting non-burning. In both
research sites whole communities have
decided to stop burning and to protect
their fields. One of the major revelations
of the research programme for farmers,
however, was a visit to Burkina Faso
where farmers had adopted many differ-
ent techniques for water and soil conser-
vation and soil fertility improvement
including composting.  These techniques
could be also viable in northern Ghana
where climatic conditions are not yet as
dry as in Burkina Faso. Composting and
the incorporation of left over biomass into
the soil have been particularly successful.
In two seasons 88 farmers in Langbensi
and 55 in Sandema have taken over these
practices. Many farmers are now in the
process of further adapting and refining
the technology to their specific condi-
tions. 

Experimentation with cover crops
(Mucuna, Calopogonium and
Stylosanthes) for improved fallow has
raised farmers’ interest and experimenta-
tion is still going on. There are also some
isolated but successful experiences with
agroforestry and organic farming. 

In Peru there was overwhelming evi-
dence that farmers were looking for alter-
native pest management strategies. In the
course of ILEIA research new practices for
potato storage and combating pests
emerged. Shipita is being used to combat
distomiasis (alicuya), a parasitic disease
that has serious economic consequences
for sheep breeders. Within a short space
of time this practice was adopted both
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Droughts, floods, lack of irrigation water and 

over-irrigation influence rice production to great extend.
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within the community and further afield.
In pasture management, farmers have
started to grow fodder crops and conserve
them for the dry season. Small-scale irriga-
tion systems are being tested. These are
low-cost and flexible enough to serve dif-
ferent users. Farmers have also taken up
composting crop residues and combining
these with cow dung to improve soil fertil-
ity. However, not all the new practices
have been fully accepted by the commu-
nities and so experiments are continuing.

Quantitative underpinning
In all research sites, an attempt has been
made to quantify the viability of LEISA
practices in specific contexts. This has
been particularly successful in the
Philippines and India where statistically
analysed data was developed. Results
were seriously affected, however, by
adverse weather conditions. In the
Philippines, reliable quantitative data is
only available for the first season because
of drought and typhoons in the second
and third seasons. In India quantitative
data are available from 1994 onwards. Less
quantitative data are available for Peru and
Ghana where conditions in the experi-
mental fields were less homogeneous mak-
ing quantification unreliable.

As the data obtained from the PTD
experiments only covers two or three sea-
sons it is only possible to draw preliminary
conclusions about the viability of LEISA
practices under specific conditions.
However, farmers used criteria and indica-
tors that were important to them and their
positive appraisal of LEISA technologies
indicate that LEISA technologies better sat-
isfy farmers’ needs than current practices.
However, the large-scale adoption of these
practices by farmers is the best proof of
viability and PTD experimentation in
Ghana, Peru as well as India has lead to a
rapid expansion of new technologies. 

From LEISA practise to LEISA systems
The research programme also identified a
number of viable transition strategies for a
further development towards LEISA
systems. In Peru there was shipita; in
Ghana compost and other soil fertility
management techniques; in the
Philippines chicken manure and in India
farmyard manure. 

In Peru, the positive results of the 
shipita trials gave way to new experiments
in managing the crop and to studies of the
disease vector in order to improve natural
pasture management. The success of com-
posting in Ghana led to new practices of
animal housing near the compost pit so
dung could be collected more easily 
and to investments in donkey carts to
transport the compost. Experiments were
also carried out with fodder legumes for
biomass production. These examples 
indicate that farmers and researchers 
have received fresh impetus to look for
solutions with a new orientation.

The research partners see many of the
results of the PTD experiments as valuable
contributions that can help convince farm-
ers, researchers and policy makers of the
need for and potential of LEISA. The
experiments and studies also helped con-
vince research partners of the value of
indigenous knowledge (see Kauffman p 9 ;
Alvarez p 62 and Appiah p 44).

PA as methodology
In the ILEIA research programme, partici-
patory assessment - farmers assessment
complemented by scientific validation and
studies - functioned as an approach that
guided and monitored the development of
sustainable agriculture at regional level.
Participatory assessment is, in the first
place,  an integrated part of the PTD pro-
cess in which farmers formulate their own
objectives, values, criteria and indicators
for the development of (sustainable) agri-
culture. The evolution of their farming or
livelihood system and the impact of their
experiments are analysed on the basis of
these criteria. In a participatory cyclic pro-
cess of experimentation, analysis and
growing insights, these values, criteria and
indicators gradually become more sustain-
ability focused. Scientist can play an
important role in participatory assessment
by contributing their insights, informa-
tion, skills and time. 

The ILEIA research programme was
only able to scratch the surface as far as
the potential of this approach was con-
cerned. Further development is needed at
several levels including working effective-
ly with criteria, values and indicators for
monitoring and evaluating the develop-
ment of sustainable agriculture. An impor-
tant issue in PA is how to keep the balance
between farmer and scientific assessment.
In India a farmers’ chance remark left the
AME team wondering. 

“Are we doing experiments for ourselves
or for the researchers? We are convinced
about technologies long before we can
convince them”.

Shifting R&D agendas and scaling-up
At the end of the Research Programme,
the research partners and the ILEIA team
concluded that the process and results had
contributed to a deeper understanding of
the need for and the potential of LEISA.
The programme had demonstrated the
usefulness of LEISA and SCA/PTD
approaches for the development of 
sustainable agriculture. 

“Through LEISA and the PTD process
farmers gain a lot of self-confidence and
self respect. They become more motivat-
ed to work by themselves, to identify
their own problems and solutions and to
transfer this into practical terms. I think
this is a sustainable base for develop-
ment” (Moses Appiah Abaare, Project
manager Sandema Agricultural Station).

It also contributed to shifts in research,
development and policy agendas some-
thing that is urgently needed if there is to
be a scaled-up development in sustainable
agriculture. In the Philippines, for exam-
ple ILEIA research has demonstrated how
farmer experience can be effectively com-
bined with scientific approaches at a time
when researchers are trying to understand
why HEIA approaches have such signifi-
cant weaknesses. Results of the ILEIA
research programme and experiences of
other organisations were discussed in a
countrywide workshops attended by 
farmers, NGOs and scientists, in May 1999.
The proceedings of this workshop will be
published in a special IIRR/ILEIA publica-
tion towards the end of 1999.

In India the Groundnut Working Group
has successfully raised the interest of for-
mal research in farmer-identified problems
in the neglected rain-fed areas and has
helped lessen farmer and NGO distrust of
formal research. Development agendas of
NGOs, research institutes and universities
are now becoming more sensitive to farm-
er priorities. 

In Peru, new pathways were opened up
by using local farmers’ knowledge.
Research institutes and universities are
now doing more serious research on these
local solutions, while NGOs are shifting
their development programmes to incor-
porate farmer priorities. 

In Ghana it has become evident that
conventional extension and research
focusing on HEIA solutions has very little
to offer to farmers in the region. The
dynamics of the NGLWG with their
emphasis on LEISA and SCA/PTD has
raised new hopes among farmers and
development practitioners and stimulated
interest among regional policy makers.
The NGLWG is receiving recognition as 
a platform for debate, exchange and 
advocacy in Northern Ghana and the 
special publication devoted to the results
of the Ghana research programme will
undoubtedly contribute to this process. 

ILEIA is aware that much more has to be
done to understand and develop LEISA.
Documenting and assessing strong LEISA
cases that involve many more farmers are
essential. In the next few years ILEIA
intends - with the help of regional net-
works - to go on documenting and analys-
ing LEISA experiences. The dynamics
created in the Working Groups are defi-
nitely worth continuing. Some initiatives
have already being made and others are in
need of funding. The ILEIA team hopes
that follow-up initiatives that build on
PTD, SCA and LEISA will find active and
financial support from regional stakehold-
ers as well as national and international
funders. 
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