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In this issue, indigenous shifting cultivators and ecological
farmers from South & Southeast Asia and Latin America
challenge readers to revise their concepts on ‘Farming in the
Forest’. We did not receive articles from Africa but, probably,
similar experiences can be found there as well. The sections
‘Sources’ and ‘Networks’ may
provide some entry points for
further information and discussion.
This issue has not been produced in the same way as your
usual LEISA Newsletter. The articles from Southeast Asia are the
harvest of a writers workshop set up to produce a resource
book on ‘Best practices in shifting cultivation for sustainability
and resources conservation in Asia’ that was held in the
Philippines from 14–28 August this year. The workshop was a
collaborative effort of the International Institute of Rural
Reconstruction (IIRR), International Fund for Agricultural
Development (IFAD), International Centre for Research in
Agroforestry (ICRAF), International Development Research
Centre (IDRC) and the Cornell International Institute for Food,
Agriculture and Development (CIIFAD). Some 30 participants
from China, Honduras, India, Indonesia, Laos, Philippines,
Nepal, Solomon Islands, Thailand, United States and Vietnam
took part. Together they shared 65 papers on many aspects of
shifting cultivation and went on to discuss, improve and revise
them in direct interaction with editors, desktop publishers and
artists. Many of the drawings that accompany the articles in
this issue of the Newsletter were originally made for the
resource book which will be published by IIRR in December
2000. Details on how to order can be found on p.30.

Dear Readers

We are glad to be able to tell you that after a productive period
of transition we are nearly back to full strength. Anita Ingevall,
our new ILEIA Director started work in September. In the next
issue we will introduce you to our new team!
The editorial team

Buhid shifting cultivators adapt land use
Chris Erni
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ILEIA is the Centre for Research and Information on Low-External-Input and Sustainable
Agriculture. It seeks to exchange information on LEISA by publishing a quarterly newsletter,
bibliographies, and books. ILEIADOC, the data base of ILEIA’s documentation centre, is
available on diskette and on ILEIA’s Homepage: http://www.oneworld.org/ileia. Back issues
of the ILEIA Newsletter are also available on ILEIA’s website.
LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical
and social options open to farmers who seek to improve productivity and income in an ecologically sound way. LEISA is about the optimal use of local resources and natural processes
and, if necessary, the safe and efficient use of external inputs. It is about the empowerment of
male and female farmers and the communities who seek to build their future on the bases of
their own knowledge, skills, values, culture and institutions. LEISA is also about participatory
methodologies to strengthen the capacity of farmers and other actors, to improve agriculture
and adapt it to changing needs and conditions. LEISA seeks to combine indigenous and
scientific knowledge and to influence policy formulation to create a conducive environment
for its further development. LEISA is a concept, an approach and a political message.
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The editors encourage readers to photocopy and circulate Newsletter articles.
Please acknowledge the ILEIA Newsletter
and send us a copy of your publication.

Over the last 30
years, the Buhid
of South Central
Mindoro in the
Philippines have
considerably
adapted their
shifting cultivation practices.
This has led to
more intensive
and careful land
use practices
making it possible to sustain
the livelihoods of
a growing population on their
ancestral lands.
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Intensification of shifting cultivation
Editorial
Shifting cultivation unsustainable?
Shifting cultivation using ‘slash and burn’
practices is often seen as unproductive
and outmoded, destroying forest resources, and causing air pollution, soil erosion
and floods. It is clear, forests are being
destroyed at a terrifying rate. But are swidden farmers really responsible? What
about logging and mining companies,
large-scale plantations and ranches (p5)
and the destructive impacts of ploughing
and monoculture (p.12)?
Indigenous people have practised shifting
cultivation or swidden agriculture, as it is
also called, for centuries. There is considerable evidence showing extensive nomadic
and even more intensive settled shifting cultivation can be sustainable and enhance bioand agrodiversity. Indigenous people have
rich reservoirs of site- and culture-specific
knowledge and they use it to maintain a balance between cultivation and their forest’s
ecosystem.
Generalisation not possible
But, shifting cultivators with site-specific
and ecology-sensitive knowledge are often
heavily outnumbered by colonist farmers
bringing different farming traditions and
values. Population growth, land competition, the creation of plantations and nature
reserves, and hostile government policies
make it difficult to maintain long fallow
periods and shifting cultivators are forced
into more settled forms of agriculture.
Many are unable to intensify land use in an
ecologically sound way and adopt destructive practices to produce cash crops.
Others decide to leave shifting cultivation
and go outside the forest in search of work
(Godbole & Sarnaik p.29). It is impossible
to generalise about the sustainability or the
unsustainability of shifting cultivation and
situation specific approaches are needed
to enhance the sustainable use of forests
and forest margins.
Indigenous fallow management
Considerable energy has been invested in
trying to intensify shifting cultivation. But
as Garrity and Lai of ICRAF (p.5) complain,
there are few examples of successful topdown technical approaches to stabilise
and improve the productivity of shifting

cultivation systems. However, compelling
examples have been documented of shifting cultivators successfully managing local
resources to intensify land use. Scientists
have ignored the way shifting cultivators
manage fallow land. Fallows were often
seen as unproductive or unused areas and
there was little understanding of their
importance in the regeneration and intensification of shifting cultivation. In this
issue (see p8, p10, p20 and p36), convincing examples of indigenous intensification
using improved fallow management are
discussed. In these examples, ‘slash and
burn’ is little used in opening up new
fields.
The Indigenous Fallow Management
Network (p.5), initiated by ICRAFSoutheast Asia, has documented and analysed many cases and scientists are
embarking on similar studies in other parts
of the world. The international
Consortium for Tropical Soil Cover and
Organic Resources Exchange
(TropSCORE) (p.6; 32) has identified
many successful cases of ecological intensification. Bunch (p.7) concludes that it is
high time the scientific approach to soil
fertility management in the humid tropics
will be revised. Experiences with analog
agroforestry (p.14) support his opinion.
Analog agroforestry
Effective approaches to forest farming are
being developed in many parts of the
world on the basis of indigenous fallow
management and the natural processes
found in forest ecosystems. (see pps.12,
14, 17, 20). These experiences with
‘analog (agro)forestry’ demonstrate the
potential of ecological soil and vegetation
management to regenerate forests and
increase their productivity in a sustainable
way. Participatory methodologies
(p.17& 24) are needed to develop site
specific ways of applying these ecological
approaches particularly in drier areas.
Livestock can play an important role in shifting cultivation. Improved fallow management can also be effective in intensifying
livestock production in shifting cultivation
as we see from the Laos example (p.26).
These approaches to intensify land use
probably only work in situations where
ecological regeneration and intensification are absolute necessities and where
they can provide attractive alternatives in
terms of labour productivity and costs
(White p.29). Today, rising fossil energy
prices create economic and political conditions that make such ecological alternatives more attractive.
Value adding and marketing
Adding value to and marketing timber and
non-timber forest products such as wild
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fruits, orchids, mushrooms (p.20) and herbal medicines (p.17) are ways in which
shifting cultivators can earn money, especially if sustainable production can be
guaranteed (p.12). But conditions for marketing forest products are often unfavourable (p23) and considerable policy reform
and support from development organisations is often necessary. Market information, communication facilities, storage,
processing, credit and training in the skills
of managing small and micro enterprises
are particularly important here.
Political and cultural processes
However, intensification means more than
ecological vegetation, soil management
and improving market opportunities.
Poorly defined land use rights (p.8), lack of
political recognition for the rights, skills,
and knowledge of indigenous people as
well as a lack of self-confidence and cultural conservatism are all serious constraints.
Rice (p.20) describes the self-confident
and independent approach of the Ikalahan
in the Philippines to sustainable land use
and cultural self-expression. Also Erni (p.8)
and Scheewe (p.29) report on the pride of
indigenous people who have succeeded in
intensifying shifting cultivation in a sustainable way using their own indigenous
knowledge, values and skills. Modern
education and urban migration erode
indigenous cultures and knowledge.
Therefore, the Ikalahan founded their
own academy and started processing and
marketing their forest products. They
wanted to make it possible for their
children to stay in their own villages and
culture if they choose. Raintree (p.19)
reports on the difficult process of helping
culturally conservative communities to
innovate and renew their culture and
shifting cultivation.
But it is not only shifting cultivators who
have to make a mental shift. If the sustainable use of forest land is to develop further,
researchers, policy makers, colonist farmers and consumers will also have to change
their approach.
Coen Reijntjes

Innovation in shifting cultivation in Asia:

Indigenous Fallow Management
Dennis P. Garrity and Chun K. Lai
n Asia and other tropical regions shifting
cultivation, characterised by the sequential rotation of forest vegetation and cultivated food crops, was the first form of agroforestry to be widely practised. Shifting cultivators normally use slash-and-burn methods to clear primary or secondary forest to
prepare the land for food crops. They alternate fallow periods of either natural fallow
vegetation or ‘managed’ fallow with food
crop cultivation in order to suppress weeds
and restore soil fertility. Staples such as
maize, rice, cassava, and taro are typical of
crops grown in this way in upland Asia. In
the past, a relatively low population density
and abundant forest cover provided optimal
conditions for sustainable shifting cultivation practices in which long fallow periods
of between 10 and 50 years were not
uncommon.

I

Diversity and change
Shifting cultivation continues to be the
economic mainstay of upland communities in many parts of the Asian-Pacific
region. It has been estimated that 15% of
the region’s population, or some 450 million people, depend on the forests for
their livelihood. Among these are forestdwellers whose lives depend on a combination of shifting cultivation and hunting
and gathering and those who live outside

Box 1.

the forests but
rely on them for
food, domestic
resources and
trade goods.
Today, the conditions that
sustained rotations with long
fallow periods
have almost disappeared and it
has become necessary for many communities to evolve
more intensive forms of
land use. Population
growth and the immigration of
‘colonist farmers’ have led to a
decline in the amount of farmland available.
Forests are under increasing pressure from
logging, mining, plantation companies and
the activities of slash and burn immigrant
farmers. The creation of protected areas
and parks with their resettlement programmes have added to the pressure on
land. At the same time government policies
are actively encouraging sedentarised agriculture and discouraging the use of fallow
and fire.
Examples of successful, top-down technical approaches to stabilising and improving the productivity of shifting cultivation
systems are difficult to find. However,
there are many compelling examples of

Spectrum of fallow management strategies used
by shifting cultivators in Southeast Asia

• Burning of vegetation for easy clearing and nutrient activation. Also used to rejuvenate
rangeland vegetation.
• Slash and mulch of fallow vegetation as an alternative to slash and burn to start a new
production cycle. (for example, see p36).
• Green manure / cover crops for inter- and relay cropping and seasonal fallows in annual
systems to improve soil productivity: viney and non-viney legumes, compositae and others
(see Box 2).
• Improved fallows:
- Accelerated fallows: natural fallow vegetation improved with (N-fixing and non-N-fixing)
trees, shrubs, legumes, and others to improve soil productivity.
- Enriched fallows: natural fallow vegetation improved with trees and shrubs of economic
value.
• Interplanted fallow. N-fixing and non-N-fixing trees or shrubs for soil productivity
improvement inter-planted in annual or perennial crops, for example, dispersed trees, alley’s,
bushes, field borders in ‘cut and mulch’ or ‘cut and carry’ regime (with Alder trees, for
example, see p.20).
• Intercropping economic trees (timber and non-timber) with annual crops or shrubs for
cash, shade or increased soil productivity, for example, taungya and other systems.
• Analog (agro)forestry, consciously making use of the ecological processes involved in
natural forest regeneration such as natural species succession and natural rejuvenation:
annual crops, economic shrubs and trees, introduced pioneer (fallow) vegetation
(N-fixing and non-N-fixing) and natural fallow and forest vegetation (for example, see p.14).
• Managed and enriched fodder fallow to intensify livestock production: trees, shrubs,
legumes and grasses. (for example, see p.26 and p.10 for further examples).
(Adapted from the Spectrum of indigenous approaches to modify fallow vegetation in Southeast Asia,
ICRAF, IFM Programme. This spectrum provides a schematic overview of many examples of IFM strategies,
names of species as well as how these strategies are being used.
Source and further information: Indigenous Fallow Management Network ICRAF-Southeast Asia

shifting cultivators who are successfully
managing local resources to intensify land
use. It is therefore important to understand
the forces behind change in the Asian
uplands and how these should be handled.
Among the factors that have had the
deepest impact on shifting cultivation are:
evolving legislation and policies on land
use and rights, particularly those that affect
ethnic groups practising shifting cultivation in mountainous and forest areas;
trends toward decentralisation of governance and the empowerment of local organisations; the push toward market- and
export-oriented commodity production;
the effects of globalisation, trans-boundary
trade and new information channels;
population, migration and employment
patterns; trade-offs, tensions and conflicts
between upland and lowland watershed
users.
Shifting cultivation sustainable?
The annual cycle of slash and burn that
characterises land preparation in shifting
cultivation systems has often been criticised for being inefficient and causing
tropical deforestation. Governments generally consider shifting cultivation to be
‘unsustainable’ and ‘primitive’. To them it
is a system that should be ‘sedentarised’
and ‘modernised.’ However, most of the
policies, strategies and programmes that
government agencies have designed for
the Asian uplands have been based on lowlander perspectives and solutions.
Detailed anthropological studies, starting with the work of Harold Conklin in the
Philippines, provide us with a more positive assessment of shifting cultivation.
They present evidence of a rational farming system that has evolved to meet the
constraints and opportunities inherent in
remote upland areas and, by stressing its
long history, give us evidence of its sustainability.
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These studies argued that shifting cultivation is a land-use practice that is based
on indigenous knowledge accumulated
through centuries of trial and error. In
maintaining the intricate balance between
product harvest and ecological resilience,
the shifting cultivator often succeeds in
maintaining an impressive degree of
agrodiversity. It is far from being a practice that involves destroying the forest.
Work by the Alternatives to Slash-andBurn Consortium (ASB) has shown that a
remarkably wide-range of smallholder land
use options is agronomically sustainable.
However, whether or not these options
remain sustainable in the present, rapidly
changing economic context or are suitable
for other farmer communities has yet to be
seen. It is clear that the simple dichotomy
sustainable/unsustainable is too crude.
Recent studies have identified the custodial role played by shifting cultivators in preserving forest ecosystems and natural species and the close link between biological
and cultural diversity. It is unlikely that
these two extreme views on shifting cultivation will be reconciled in the near future. It
is therefore essential to reframe the debate
and move forward to identify research and

development interventions that do not only
stabilise forest agroecosystems threatened
by degradation but that can also improve
the standard of living of marginalised, shifting cultivator communities.
Indigenous pathways
A major challenge is to document and evaluate indigenous strategies for intensifying
shifting cultivation through research and
development. This process involves identifying promising indigenous practices and
understanding them in the context in
which they are used. Their utility must be
validated and the possibility of employing
them in other areas must be explored with
the farmers concerned.
Strategies used by farmers to intensify
their system of land use centre on strengthening the different functions of fallow:
The ecological function – improving the
regeneration of soil productivity and the
ecological control of pests and diseases,
e.g. by introducing leguminous trees,
shrubs, or herbaceous vegetation that
improve soil productivity and enhance
biodiversity. This ensures that the same or
greater production benefits are secured in
less time.

Box 2. Green manure/cover crop systems are surprisingly common and varied
Green manure (gm) and cover crop (cc) systems are now widely used throughout the world.
We listed more than 140 different documented gm/cc systems involving 41 different gm/cc species being used by farmers in 23 nations in the tropics. But farmers around the world, shifting
cultivators included, use many more systems. For instance, in the very small state of Santa
Catharina alone, over 125,000 Brazilian farmers use some 60 different species of gm/cc with
dozens of different cash crops. Yet only 11 systems from Brazil are mentioned in our list.
Among the listed systems, more than 60% have been developed by farmers themselves. This
gives us a clear impression of how appropriate these systems are for rural households and how
interested farmers have become in finding, adopting, and adapting gm/cc’s to improve their
farming systems.
Gm/cc’s are extremely multi-purpose. They are cultivated to enhance soil productivity, provide
human food, animal feed, cash income and firewood and are used to help control erosion,
regenerate waste lands, conserve water, combat plant disease and control pests.
The most common species used world-wide are:
Scarlet runner beans (Phaseolus coccineus). A legume grown by hundreds of thousands of
farmers in the highlands of Latin American. They are usually intercropped with maize and the
beans are harvested and eaten.
Pigeon peas (Cajanus cajan), common beans (Phaseolus vulgares), soybeans (Glycine max)
and oats (Avena spp.) are more widely grown than any other gm/cc species.
Velvet beans (Mucuna spp.), undoubtedly the most widely grown gm/cc species introduced
by development programmes. In Central America, Brazil, and West Africa, this species has been
very successful. In many countries in Southeast Asia it is a traditional crop. Here the most common gm/cc’s are probably from the family Vignas, which includes mung beans or green beans
(V. radiata), cowpeas (V. unguiculata) and rice beans (V. umbellata). These species are all
tasty, easy to grow, and drought resistant.
Jack beans (Canavalia ensiformis) is probably the second most widely introduced gm/cc species. They are very useful because most varieties are not such aggressive climbers as the velvet
bean. Jack beans are capable of surviving and growing well in very poor conditions. Often, shifting cultivators plant it (or Tephrosia candida) in fields soon to be fallowed and after two years
the soil is ready for rice cultivation. Furthermore, since jack beans are capable of fixing up to
240 kg/ha of Nitrogen, do not climb and can withstand heavy pruning, they can be intercropped quite easily with many different crops, such as maize, cassava, sorghum, tomatoes, and
chili.
After: Bunch R, (2000). A proven technology for intensifying shifting agriculture: green manure / cover
crop experience around the world. IIRR Resource Book (see p.30)
Further information: ILEIA Newsletter Vol.13, No.3, pp.12-13; and the web site of the Consortium for
Tropical Soil Cover and Organic Resources Exchange see p.32.
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The economic function – improving
direct economic benefits by adding value to
the fallow by introducing valuable perennial species of timber, fruit, and fodder trees.
Combinations of the two – both ecological and direct economic benefits can be
obtained, e.g. by introducing trees for
wood fuel, improving soil productivity,
and introducing legumes for green
manure and fodder. Effective strategies
usually combine the economic and the
ecological function.
These strategies may lead to different
systems:
• Annual cropping systems in which the
ecological function of fallow vegetation
is emphasised;
• Agrosilvipastoral systems where livestock is significant;
• Agroforestry systems which alternate
annual cropping with annual and perennial fallow and economic shrubs or trees;
• (Agro-) forest systems in which the
phase of clearing of forest vegetation
and cultivation of annual crops is foregone altogether, as the farmer chooses
to focus on producing valuable perennial vegetation, allowing it to develop into
permanent (agro-)forests.
It is important to understand the many
farmer-generated solutions that have successfully allowed shifting cultivation to be
intensified in the face of growing pressure
on land use. Unfortunately, these indigenous innovations are little documented,
generally unobserved and often misinterpreted.
The IFM workshop in Bogor
Case studies of these practices were collected for discussion in a regional workshop on Indigenous Fallow Management
(IFM) organised by ICRAF in Bogor,
Indonesia in June 1997. Proceedings from
this workshop - Voices from the Forest
(Cairns, in preparation) - contain a large
and fairly comprehensive review of many
of these systems. A CD Rom version of the
proceedings is expected to be available at
the end of 2000.
An overview of IFM strategies was prepared for the workshop on the basis of
these cases. An adapted version is presented in Box 1. Follow-up work will explore
the value of this indigenous knowledge for
researchers and policy makers. This will
contribute to strengthening the argument
for empowering local communities and
enabling them to manage their own natural resources.
Building on the momentum of the workshop, a regional IFM Network was formed
as a forum for collaboration and sharing
experiences.
■
For more information: IFM Programme, Paul Burgers,
Malcolm Cairns, Linda Carmen, ICRAF Southeast Asian
Regional Research Programme, JI. CIFOR, Situ Gede,
Sidang Barang, P.O. Box 161, Bogor 16001, Indonesia.
Phone: (62-251) 625415 ext. 724;
Fax: (62-251) 625416; Email: p.burgers@cgnet.com .

The evidence collected by the Indigenous
Fallow Management (IFM) Network (see p.5) and
the Consortium for Tropical Soil Cover
and Organic Resources Exchange (TropSCORE)
(see Box 2 on p.6) makes clear that it is time
to change our scientific understanding of soil
fertility management in the humid tropics.

onventional scientific thinking is
that if farmers apply enough chemical fertiliser and the soil has sufficient capacity to bank accessible nutrients,
their land will be fertile and productive. In
practice, these fertilisers are often not very
effective and between 40 and 70% of the
nitrogen applied is lost to the environment
(FAO, 1990). On sloping and acid soils
worked by shifting cultivators, these losses
are probably even higher and make chemical fertilisers uneconomical.

C

Artist: Rey Cuevas

Nutrient banks or nutrient access
Rolando Bunch
Building up a large stock of nutrients in
the soil is often of little value in the tropics. Rather, what is important and often
done by farmers, is to maintain a constant,
well-balanced supply of a minimum
amount of nutrients and ensure that crop
roots have unobstructed access to them.
This will ensure that even if farmers have
very poor soils and the flow of nutrients at
any moment is very low (this can be even
less than 20% of recommended fertiliser
rates), they can still produce good yields.

●

Farmers’ strategies to enhance soil productivity can be described as follows:
●

●

●

Maximum organic matter production. Frequently farmers can increase
the amount of organic matter they produce in their fields while maintaining or
even improving their yields. There may
be a slight increase in cost but not necessarily. In fact many gm/cc and agroforestry systems increase over-all organic
matter production while reducing the
amount of labour required for controlling weeds.
Use of natural processes like nutrient mobilisation and accumulation,
N-fixation, nutrient cycling and species
succession. These processes make
nature (e.g. soil micro-organisms, plant
roots, predator insects, and microclimate creators) work for farmers and
provide free inputs.
Soil cover. Soil exposed to the tropical
sun produces more weeds. These
reduce yield and increase the farmers’
workload. Unprotected soil also

●

●

●

becomes very hot making it difficult for
soil life and plant roots to function well.
Mulching and shade can provide soil
cover.
Zero tillage. If there is little organic
matter, zero tillage systems rapidly
become unproductive. But if there is
plenty of organic matter, these systems
can remain productive for decades saving farmers both expense and work. By
using zero tillage instead of ploughing,
soil structure and soil life can be maintained and enhanced. The use of herbicides in zero tillage systems should be
avoided as it affects soil life. If a sufficient layer of mulch is provided herbicides are unnecessary.
Maximum biodiversity is important
because it helps reduce the number of
diseases and insects attacking crops and
will, over the years, help maintain a
good balance of available nutrients.
Multifunctionality. If farm organisms
used for the above practices combine
different functions, for example, soil
productivity management with soil and
water conservation and production for
home consumption and market, the
system will become more resilient and
farmers will accept these organisms
more easily.
Fertilisation through the litter
layer. If farmers apply enough organic
matter and use zero tillage, they will
have a litter layer in their fields similar
to that found in a forest. This layer will
supply nutrients to the crops. In very
acidic soils that have too much aluminium and very hard layers, the litter layer

is particularly important. Roots have a
hard time growing in these soils and
therefore it is better for the plants to get
their nutrients from the litter. Crop
plants, like forest trees, can form a very
closely woven root mat just under the
litter layer to access nutrients and
humidity. If phosphate fertiliser is
required, it can be applied most effectively to the litter layer. If further intensification is needed than can be
obtained through ecological strategies
alone, organic or small amounts of
appropriate chemical fertiliser can be
applied through the litter layer.
The documented experiences of shifting
cultivators and other smallholder farmers
in the humid tropics suggest that if their
colleagues were to follow their example
and adopt the nutrient access approach,
their situation would be far less hopeless.
■
Rolando Bunch, COSECHA, Apartado 3586,
Tegucigalpa, Honduras. Phone: +504 766 2580; Fax:
+504 766 2354; rolando@cosecha.sdnhon.org.hn
After: Bunch R, 2000. Changing our understanding
of the fertility of tropical soils: Nutrient banks or
nutrient access. IIRR Resource Book (see p. 30)
Further reading
- Monegat C, 1997. Plantas de cobertura del suelo:
caracteristicas y manejo en pequeñas propriedades. CIDICCO, Apartado Postal 4443, Tegucigalpa
MDC, Honduras. Now also available in English.
- Primavesi A, 1987. Manejo Ecológico do solo: a
agricultura em regiõns tropicals. Nobel, São
Paulo, ISBN 85-213-0004-2. Available in Spanish as
well.
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Buhid shifting
cultivators
adapt land use
Chris Erni

hifting cultivation is still the main
source of livelihood for most upland
communities in Southeast Asia.
Annual cropping is inter-linked with other
complementary livelihood activities like
animal husbandry, hunting, fishing,
gathering, crafts and wage labour. These
indigenous communities have co-existed
with their natural environment for
centuries, each transforming the other
in a dynamic process of change.
Over the last 30 years, the Buhid of South
central Mindoro in the Philippines have
adapted their shifting cultivation practices
considerably. In the upper Fay valley,
which is several hours walk from the nearest road, this has led to more intensive and
careful land-use practices. These have
made it possible to sustain the livelihoods
of a growing population on their old
ancestral lands. This article looks at the
process of land use intensification among
the Buhid.
Scarcity of swidden
Traditionally, the Buhid have been highly
mobile and a family’s response to scarce
resources was to move elsewhere. With
rich resources, a rather opportunistic
shifting cultivation strategy prevailed.
Forest and other resources appeared
unlimited; only a few permanent crops
were planted and little attention was given
to preventing invasions of imperata
grasses and outbreaks of fire in fallow and
grassland.
As options to move elsewhere became
fewer and fewer some communities
developed other responses. The process

The Buhid refer to a newly cut and burned
field as a námay. It remains a námay until
the cereal crop, rice or maize, is harvested.
Although they have more specific terms for
the subsequent stages, fields are generally
classified as talun. This includes fields that
are dominated by a crop such as sweet
potato (which may be called talun kamotehan – from kamote for sweet potato), for
example, right through each subsequent
stage of fallow vegetation to mature secondary forest.
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of adaptation was hastened by an increasing scarcity of swidden land caused by a
rapid rise in population. Families evicted
by cattle rangers had migrated into the
area and laid claim to Buhid ancestral land.
There was also some natural population
growth. Slash and burn practices had led
to large areas of former forest being converted into unproductive grasslands;
shortened fallow periods and badly managed fallow land further worsened the situation. While the initial expansion of
grasslands created more favorable conditions for some animals, like the deer traditionally hunted by the Buhid, it also
attracted the interests of cattle rangers
who, until the late 1980s, controlled large
areas of Buhid land.
Intensification of land use
A few families were able to create paddy
fields but, for most, intensifying land use
meant more intensive forms of shifting
cultivation. Conscious fallow management
has been adopted in which the growth of
woody vegetation was encouraged and
efforts were made to stop the spread of
fire to fallow land.
Furthermore, a more intensive cropping
pattern was practiced. The cropping period was extended, new crops introduced
and agroforests started to contribute significantly to both food self-sufficiency and
cash income.
Three factors contributed significantly to
these changes:
• The climatic conditions in the central
and eastern uplands with almost yearround precipitation allowing almost
continuous root-crop production;
• Flexibility regarding crop preferences.
With the absence of a culturally prescribed rice-preference, crops better
suited to prevailing conditions could be

introduced. The bulk of calorie intake
comes from root crops and plantains.
Rice for ritual and social purposes is purchased from other farmers with more
suitable soils or from the lowland markets.
• Access to new crops and a keen interest
in experimenting with them.
The differences between the extensive
and intensive forms of swidden farming
that has evolved during the last three
decades can be summarized as follows:
Fallow management
Fallow is an intrinsic part of shifting cultivation. But for many decades, outside
observers, even trained agronomists, have
misunderstood its function and value.
Fallow land was often seen as “abandoned
land”. The cultural bias of foreigners or
“lowland people” obscured the fact that
its function could be compared to a clover
crop on a former maize field.
Fallow has the following important
effects:
• Eradicates weeds;
• Restores soil fertility and brings back
soil-life;
• Provides forage land for livestock;
• Is a source of domesticated, semidomesticated or wild food plants, and of
protein from large or small wild animals;
• Is a source of herbal medicine, raw
material for all kinds of domestic tools,
crafts and other products of potential
commercial value.
Since Buhid shifting cultivators usually
create one or more new fields every year,
a household usually possesses a number of
fallow fields of different ages and at different stages in the natural succession of the
forest community. Thus, the diversity of
available useful resources is very high,

probably even higher than in an undisturbed forest. This has a lot do to with the
fact that the fallow vegetation is being
“managed”. A fallow field is anything but
“abandoned”. In addition, most shifting
cultivators in Southeast Asia have relatively poor upland soils and cannot draw on
the type of nutrient stocks available to
farmers working on relatively rich alluvial
lowland soils. They are therefore strongly
dependent on the ecological processes
involved in the species succession of fallow vegetation. Good fallow management,
therefore, is vital to them.
Management of species succession
The Buhid consciously influence the pattern of species succession in fallow vegetation. In the second or third year of a new
swidden cycle plantains, Tania (Cocoyam,
Xanthosoma sp.), and fruit trees (mainly
Jackfruit) are planted. The shady and moist
environment that is created in this way
helps the preferred fallow plant community, vines, herbs, shrubs and trees to germinate and establish themselves. In this
way the fallow is enriched with domesticated plants, its productivity is extended
and invasion by imperata grasses is halted.
Tania, fruit trees, plantains and bananas
continue to be productive although this
will decline as nutrients decrease.
In the early growth stage, when the field is
weeded regularly, species succession is
managed quite intensively. As the vegetation becomes more mature, the degree of
management is reduced until finally
human intervention may be confined to an
occasional clearing of competing vegetation to enhance the growth of a fruit tree,
or to maintain a banana or plantain patch.

The enrichment of fallow vegetation and
intensive management motivate farmers to
protect their valuable fallow from fire.
Crucial crops
Crucial for the more intensive planting of
perennials was the introduction of a very
productive and at the same time hardier
variety of plantain, called sab-a. This variety can tolerate the presence and shadow
of trees and is therefore very suitable for
enrichment planting in fields that are left
fallow.
Tania was planted for the first time about
30 years ago and spread rapidly among the
communities living in the higher and moister parts of Fay creek. Tania is a perennial
plant and produces starchy tubers that
have become an important part of local
diet. It tolerates semi-shadow and is therefore often planted in the forest alongside
creeks. But it is mainly planted in swidden
fields during the later stages of cropping
and is sometimes combined with plantains
and fruit trees.
Agroforests
More recently, some Buhid farmers have
transformed their swidden fields into agroor analog forest. This is a form of talun
that results from progressive species succession management on a swidden field.
Eventually the original natural forest is
entirely replaced by a man-made forest.
Such a talun provides food (Tania bulbs,
plantains, fruits) but also the much cherished betel nut, coffee and other cash
crops such as cacao and bamboo.
Since the Buhid diet is heavily dependent
on highly productive root crops and plan-

Extensive form

Intensive form

Cropping pattern
and sequence

1) Maize or rice
2) Sweet potatoes, some
vegetables and other root
crops
3) Fallow

1) Maize or rice
2) Sweet potatoes, vegetables
and other root crops
3) Colocasia, plantain, banana
or fruit trees
4) Fallow or transformation of
fallow into agroforest

Perennials

Some bananas, plantains
and fruit trees are planted in
settlements

Some fallow fields are
transformed into agroforest
plots, with a mixture of
perennials, amongst others
coffee for cash

Subsidiary activities

Hunting, fishing and gathering
of wild plants are important

Hunting less important;
fishing and gathering of wild
plants important

Animal husbandry

Extensive pig and chicken
husbandry

Extensive pig and chicken
husbandry

tains and since some fields have been
transformed into agroforests, smaller
amounts of land have to be slashed annually for new fields. Today, the Buhid in the
Fay valley usually cut only two small fields
that measure about 0.3 ha per household.
Land tenure
The development of improved fallow management and the establishment of permanent agroforests was accompanied by
changing land rights. Over time, there has
been a move from weakly defined communal land rights that approximated an open
access regime to individual rights.
Intensive fallow management will only
work if others can be prevented from
using the land while it lies fallow. The
increased investment involved in planting
perennials was both a reason and a means
for transforming traditional land rights.
According to traditional law, individuals
do not own land: they own the plants on
the land. Planting perennials was, and still
is used as a way of establishing indirect
control over land since swiddening a
piece of land with young perennials
requires the permission of the owner.
The concept of individual land holdings
eventually prevailed. In the early 1990s,
there was considerable competition
between new and traditional concepts of
land rights and there were many disputes.
In most areas, individual land rights over
swidden land are now fairly well established and is the result of a process that
has taken place within the context of
indigenous law over the last 30 years.
Outsiders are contesting land resources in
the Buhid ancestral domain. The Buhid
have managed to retain or regain large
parts of the land that had fallen under the
control of pasture leaseholders. Some areas in the plains and foothills, however,
have been lost to settlers. Since June 1998,
the Buhid have a Certificate of Ancestral
Domain Claim (CADC) for the entire
94,000 ha ancestral area and have applied
to have it turned into a Certificate of
Ancestral Domain title. Unfortunately, this
has not yet been granted and as long as
access to natural resources remains uncertain, it is very difficult to further intensify
land use.
■
Chris Erni, Programme Coordinator Asia,
International Work Group for Indigenous Affairs
(IWGIA), Classensgade 11 E, 2100 Copenhagen O,
Denmark. ce@iwgia.org
Adapted from: Erni C, 2000. Adaptive changes in
upland Mindoro, Philippines: Intensified land use
among Buhid shifting cultivators. IIRR Resource
Book on Shifting Cultivation.
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Research by the International Centre for Research in
Agroforestry (ICRAF) in Kerinci, West Sumatra,
Indonesia identified a flexible system in which a complementary relationship had developed between
indigenous forest management strategies and agriculture. Understanding the dynamics of this relationship
at household level provides us with insights into how
far such integrated agroforestry systems can be promoted among households in the forest margins to
help secure rural livelihoods.

Options for sustainable agriculture in the forest margins?

If coffee prices are high, coffee
trees will be kept on the field.

Indigenous strategies
Paul Burgers and Dede William
n most of the humid and tropical parts
of Indonesia, farming communities
have built strong links with the money
economy and urban centres. Investments
in agriculture, improved access to education, health, agricultural services and
entertainment have meant that farm
households need a source of cash income.
On-going research into the dynamics of
these indigenous systems has shown that
villagers have been extremely innovative
in the way they have applied indigenous
strategies to intensify fallow management
to balance immediate subsistence needs
with long-term ecological sustainability.

I

Shifting cultivation in Gunung Raya
Gunung Raya is a sub-district on the edge of
the Kerinci Seblat National Park. For
decades, households in this part of West
Sumatra have grown irrigated rice and relied
on the surrounding forest for the products
they ate and sold. However, in recent years,
population growth, the development of the
National Park, and improved access and
links to urban areas and services, have
changed local needs and aspirations.
Farming households in Gunung Raya have
developed a highly efficient and productive
multistorey tree-cropping system (agroforest) in mutual relationship with wet rice
cultivation. Commercial annual crops are
rotated with coffee and cinnamon. A “fallow period”, the period when the cinnamon trees are developing towards maturity,
allows soil fertility to regenerate. Because
of the similarity between these practices
and shifting cultivation and the high percentage of commercial crops, these farming practices are often referred to as “commercial shifting cultivation systems”.
In Kerinci, farming households secure an
adequate livelihood by consciously integrating forest management with agriculture to produce a combination of local and
exotic crops and tree species. They carefully plan how resources of land, labour,
10
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capital and time can be optimally divided
between these different crops. This results
in several management phases of varying
intensity.
High management or annual crop phase
This cycle generally begins with the rejuvenation of coffee either by planting new
seedlings or coppicing (resprouting) old
coffee stumps. Coppicing leads to an earlier closure of the canopy. At the same time,
households cultivate commercial crops
such as groundnuts, chili and potatoes.
These annuals can be grown for about two
years or until the density of the coffee canopy hinders growth. This is the time when
farmers plant cinnamon trees in between
the coffee.
Medium management or coffee phase
The coffee harvest will continue for 2 to
3 years depending upon whether the cinnamon trees have been coppiced or new
seedlings are planted. Once the cinnamon
canopy has closed, coffee will be unable
to produce berries although the bushes
themselves will not die. During the cinnamon harvest the farmer can either cut
down the whole cinnamon tree or can harvest a number of branches to meet the
families immediate cash needs. The farm
household will usually decide to cut down
the coffee bushes before the cinnamon
harvest. If the household expects high coffee prices they may choose to keep the
mature coffee trees in the field. After the
cinnamon has been felled coffee will produce again a year later. Annual crops can
be planted in the open spaces between
the coffee trees until the canopy closes
again. In this way the farmer can go on
maintaining his coffee trees for many years
or he can allow the cinnamon to take over.
These differences in tree management are
the result of a complex decision-making
process, in which households try to balance the benefits of annual crops, coffee
and cinnamon.

Low management phase or fallow phase
The closure of the cinnamon canopy
marks the beginning of a “fallow-phase”.
The invasive fallow species
Austroeupatorium is allowed to establish
itself under the coffee and cinnamon. The
farmers use this species to increase soil
fertility so they can grow annual crops
without having to use fertilizers. Some
households actively spread the seeds to
ensure thick growth.
The length of the fallow period varies considerably. Cinnamon bark is harvested
when the household needs large sums of
money such as to meet the cost of a wedding or to pay hospital bills. Trees are usually harvested within 6 to 12 years.
Integration with the rice crop
Households in the research area have not
only been innovative in choosing perennial
species to suit the available resources. They
have also capitalised on the fact that they
can chose between a short-term high yielding rice variety and a longer-term indigenous variety. This gives a certain degree of
flexibility when deciding how resources
should be allocated between the management of the rice crop and the agroforest.
Chosing to cultivate the high-yielding rice
variety means that the farm family is fully
engaged in the rice field for four months till
the rice can finally be harvested. This is
affordable when the agroforest has entered
the medium or low management phase and
does not need much attention. During the
high management phase when the management of the agroforest needs full attention,
households often decide to grow the indigenous variety that matures in 9 months.
Labour requirements for this variety are
more or less evenly spread throughout the
growing season.
If the work load becomes a problem, tasks
are divided and the women usually continue to work in the rice field while the men
concentrate on the agroforest.

Box 1:

Indigenous strategies
The success of multi-phase agroforestry
depends on how it fits into local biophysical and multi-level socio-economic conditions. What is the balance between shortterm livelihood security and long-term sustainability and how flexible is the system
when local production conditions change.
The dynamics of indigenous strategies
give us vital information about whether or
not sustainable solutions are being developed in changing contexts and the process this involves. Many farmers explained
their objectives and management strategies for indigenous agroforestry systems to
us. From their experiences we concluded
that any development of such systems was
dependent on certain opportunities and
constraints.
Satisfaction of needs
Households often focus on the satisfaction
of needs rather than profit from the crop
they chose because of distortions in the
wider economy. Households may reject
technically feasible, yield increasing, highly profitable innovations because they
involve greater specialization, and raise
costs and risks. In Kerinci, during the
monetary crisis in Indonesia, the price of
cinnamon bark rose sharply. Households

were expected to cut down large amounts
of cinnamon and earn a huge profit.
However, there was no large-scale harvesting, on the contrary, farmers argued they
now needed to cut only a few cinnamon
trees to satisfy their needs.
Flexibility
Usually, indigenous strategies are of a
resilient nature. This enables adaptation to
change, through a flexible use of resources, land, labour and time. Besides resource
use, other components in the total farming
system (like coffee and cinnamon in the
above system) can be flexibly managed and
harvested. These flexible components
seem to be crucial for the establishment
of multi-phase agroforests, in particular in
areas where agroforests add to labour
pressure within the total farming system.
Low-input versus high input
Indigenous strategies have evolved with
low cost and in most cases with little or no
expensive outside technologies or capital.
Crops which require relatively high inputs
nevertheless may be a viable option if
initial investments are quickly repaid. A
mixture of higher input short-term output
crops with longer-term low input crops
may combine well. They can also make
multi-phase agroforests a profitable and
sustainable option for livelihood security
when population pressure intensifies.
Harvest security
Closely related to land availability is the
tenure system, which legitimises access to
land. Depending on the local situation,
land security may or may not be a prerequisite for long-term investment options.
The research showed that harvest security
of tree crops is a crucial factor for planting
trees. Rich households often use sharecroppers to establish the agroforest for
them. The arrangements normally last for

The farmer can
either cut down
the whole
cinnamon tree
or can harvest a
number of
branches to
meet immediate

The preconditions for establishing an agroforest with good prospects of economic,
social and ecological sustainability were
described by one of the farmers in Kerinci,
Mr. Rustam. He compares his agroforest
with an “unbeatable” soccer-team.
“A good soccer team has pillars that can be
relied on,” he says. “They keep our interest
in the team. First, we have our attackers,
who regularly try to “score goals”, and keep
our attention. These are our annual crops groundnuts, chili, and potatoes. We plant
them when we begin developing our agroforest and they provide us with an immediate and regular source of income: they score
goals for us at regular intervals.
But we must also have a reliable defense for
when the “game” starts getting difficult.
This is coffee. Although we cannot harvest
coffee so often it usually gives us a higher
income. There are times though when this
defense is not enough and then we have to
rely on our goalkeeper: the cinnamon tree.
From cinnamon bark we can be sure of a
flexible income. If we need small amounts
of cash we harvest a few trees or branches.
If our needs are greater we will cut down all
trees at once.”

only one cycle, but since sharecroppers
are sure of the harvest, they are willing to
set up an agroforest. In fact, these arrangements are quite common in Southeast Asia
and have often contributed to the establishment of reconstructed forests.
Lower investment costs
Systems, which include perennials that
can be coppiced after “harvesting”, result
in a decrease in burning of fields. In
Kerinci, only small patches of collected
biomass are burned, as burning the whole
field will destroy the ability of trees to coppice. Coppicing trees save the cost the
labour needed for controlled burning and
makes these systems more profitable.
Supportive policies
Enabling and guiding such management
flexibility by farmers themselves is a challenge for policy makers and scientists who
must learn how farming communities are
trying to cope and adapt to outside pressures in a sustainable way.
■

cash needs.

Paul Burgers and Dede William, ICRAF, Indigenous
Fallow Management Network, JI. CIFOR, Situ Gede,
Sindang Barang, PO Box 161, Bogor 16001, Indonesia.
Phone: +62 251 625415 ext. 724; Fax: +62 251
625416; Email: P.Burgers@cgnet.com
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Lessons learned from the villagers
This highly complex and precise planning
developed by villagers gives us an insight
into how more sustainable, integrated
farming systems can be developed.
Understanding the household economy
within a socio-economic, political and
environmental context helps us understand the opportunities and limitations
confronting farming households when
they must decide between developing
such integrated systems or focus on food
cropping alone. The following key issues
have to be considered.

An agroforest is like a
championship team in soccer

References
Cairns M and Garrity DP, 1999. Improving shifting
cultivation in South East Asia by building on
indigenous fallow management strategies,
Agroforestry systems, Vol.47, Nos.1-3, p. 37-48.
Thomich TP, van Noordwijk M, Budidarsono S. et al
(eds). Alternatives to Slash and Burn in Indonesia;
summary report and synthesis of Phase II. ASB
Indonesia Report number 8, Bogor, Indonesia, 1998.
Raintree JB and Warner K, 1986. Agroforestry pathways for the intensification of shifting cultivation.
Agroforestry systems 4:39-54.
I L E I A N E W S L E T T E R • SEPTEMBER 2000

11

Analog forestry:

An alternative to ‘clear and simplify’
Ranil Senanayake
odern agricultural and forestry
practices have devastated many
natural and traditional ecosystems
and their diverse flora and fauna, replacing
them with monocultures designed for
maximum short-term production. The
resulting highly simplified ecosystems are
unstable and unsustainable and often
require considerable external inputs. It is
not only the poor who have ravaged local
forest ecosystems, modern development
agriculture and silviculture are often more
destructive than ‘slash and burn’.

M

The NeoSynthesis Research Center in
Mirahawatte, Sri Lanka has examined alternatives to modern forestry and has developed a strategy to intensify agriculture in
an ecologically sound way. Twenty years
of field experimentation has lead to an
approach that tries to work according to
nature’s designs. The system is known as
Analog Forestry (Senanayake 1987). The
Center’s work proves that moving
towards ecologically designed tree crops
brings back economic and ecological
stability.
Forest home gardens
Forest home gardens are a traditional form
of cultivation in Sri Lanka and they are also
common in other tropical areas. Forest
gardens are patches of cultivated land
dominated by trees and perennial shrubs
and have a forest-like system appearance.
The gardens are usually located close to
farmers’ homes and provide a wide variety
of food, fuel, fodder, wood and medicinal
crops. They also provide a cool and pleasant living environment. The composition
of tree species varies with climate and elevation and is a product of generations of
farmer experimentation, cultural and spiritual beliefs, and economic necessity.

ral species succession found in local forest
vegetation. The use of succession stages of
natural ecosystems to design a cropping
system was first reported by Hart (1980)
who saw this as an analog to natural processes. He recognised the fact that a forest
progresses from grassland to climax forest
over time and that all of the organisms,
from grass to tree represent the forest.
Analog forestry design
The trees and plants in an analog forest
will be similar to those in native ecosystems. They will provide food or microhabitat for native species, but can also supply
human needs. This requires a careful
selection of analog species. In designing
the analog forestry system it is important
to keep in mind that, because of natural
species succession, this will be a dynamic
system and one that will mature.
Therefore, a dynamic approach to management is needed as well as an understanding of how maturity can be used as a
performance indicator. It is also important
to identify opportunities for microhabitat
creation. Protecting ‘keystone’ species
becomes easier if the farmer develops this
knowledge. Planning an analog forest is
highly situation specific and will often
entail different designs reflecting the characteristics of the local ecosystems. As the
system matures it will create production
opportunities and maximise species diversity.

12
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This community of trees promotes environmental stability, conserves biodiversity
and facilitates the production of clean
water just like a forest. Recognising these
functions is an important feature of analog
forestry. It has been demonstrated that the
environment created by this type of silvicultural system increases biodiversity and
ecosystem stability within production
systems. In Sri Lanka, records show that
many species of flora and fauna have
returned to farms with established analog
forests.
Biodiversity conservation
While conservation is the ideal way of
maintaining original levels of forest biodiversity, resources are too limited to purchase or schedule protected areas.

Alternative to slash and burn
Analog forestry makes it unnecessary to
clear fields for annual crops using slash

Analog forestry in Sri Lanka draws on the
strengths of this traditional paradigm.
Many forest home gardens mimic the natu-

Agriculture

and burn techniques. The shade factor
provides good conditions for shade loving
crops such as cardamom, cloves, nutmeg
and pepper which give the farmer more
earning potential than annual crops. Once
shade cropping has been established,
farmers are reluctant to open the canopy
because a return to ‘slash and burn’ will
destroy the potential offered by these valuable crops. Increased crop diversity - tree
crops included – brings other social and
economic benefits, reduce the risk of glut
and increase the demand for skilled agricultural labour.
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Analog forestry

Establishing protected areas and private
reserves is not enough to ensure the sustainability of many native species. In May
2000, a workshop hosted by the Ministry
of Forests and a local NGO - Rainforest
Rescue – held in Quito, Ecuador made
clear that many areas currently described
as having ‘no forest’ on the national forest
map, actually contained a very high percentage of forest patches and corridors. In
some regions the local NGO reported that
forest cover extends over more than 50%
of farm area. If the management of forest
patches and the extension of corridors are
not addressed urgently, the current policy
of treating these areas as devoid of forest
will become a self-fulfilling prophecy.
Analog forestry projects in this region
have show how effective reconnecting
patches through an ‘analog corridor’ can
be.
In order to re-establish components of natural biodiversity, analog forestry design
often goes beyond the farm boundary and
farmers are encouraged to think in terms
of off-boundary effects, and the continuity
of corridors and drainage systems.

Climax
forest

Natural forest ecology

Critical elements
Programmes using analog forestry, such as
the Forest Garden Programme of
Counterpart International identified several factors that were critical in its work in
Sri Lanka, Philippines and Mexico.
• A network of local seedling nurseries
and community seed banks to provide a
diverse range of seed stock and seedlings of plant species to rural farmers
wanting to expand subsistence and cash
crop tree gardens, wood lots and local
tree belts.
• A ‘seed and tools fund’ to help rural
farmers to buy the materials they need
to improve their agriculture and land
management capacity.
• Technical assistance and training to
help farmers design, plant and maintain
their analog forests, wood lots and buffer forests.
• Rural education materials adapted for
local use and which foster improved
farming, farm-based enterprise, community nutrition, family health and the
management of the local environment.
• To get better prices extension officers
should work together with distributors
of niche products to foster national,
regional and international markets for
the products of ‘Forest Gardeners’
around the world.
• Certification that guarantees all products have been produced according to
organic principles and in systems that
benefit rural environments.
Forest Garden Products Certification is a
system that sets standards for the certification of crops grown under analog forestry
design. This national certification system
has been running in Sri Lanka for over
twelve years and is presently under international management. There are good
markets for forest garden products such as
tea, syrup and cashews in Australia and
Japan.
The International Network
The International Analog Forestry
Network (IAFN) has active members
implementing projects in eight countries.
Analog forests are being established in Sri
Lanka to add value to local products and
facilitate landscape management. In
Mexico they are seen as an extension of
the traditional Mayan land use system. In
Colombia analog forests are being used to
recover mine tailings left after the destruction caused by gold mining. In Ecuador
they have been introduced to stimulate a
change in the way cattle-dependent campesinos use their land and in Peru they are
enhancing the gardens of indigenous peoples in Amazonia. In Canada analog forestry has increased crop diversity and biota in
woodland while in Australia it is seen as a
component of farm planning. It is clearly a
viable approach with a wide applicability.
■

Ranil Senanayake, Coordinator, NSRC, Mirahawatte,
Sri Lanka. neosynth@sri.lanka.net
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Box 1.

The frijolar, an indigenous
example of the use of species
succession

The frijolar system was developed and
is being used by the indigenous descendants of the Mayas, in Central America.
It is a system where beans – sometimes
together with maize – are cultivated near
a huge primary forest tree, Ceiba
pentandra, which is considered sacred.
This tree is 70 m tall and has a crown of
about the same diameter. Where this
tradition is followed, a plot with a dense
stand of fast growing leguminous
species will be found under the crown
of the Ceiba tree, all of them showing
signs of heavy pruning. Up to 40% of
them can be Inga sp. a tree that can
grow in stormy places or where flooding
is frequent.
The ground layer is formed by herbaceous species, mainly Piperaceaes.
In the latter half of the rainy season,
when the Ceiba tree loses its leaves,
beans and maize are broadcast on the
plot. At the same time, the herbaceous
vegetation is moved and all the twigs of
the adult fast-growing leguminous trees
are cut off. The organic material
obtained is cut into small pieces and
distributed evenly over the soil. Beans
and maize grow vigorously and cover the
thick mulch layer within a few weeks.
The trees that have been pruned react
with a profuse flush of new twigs and
leaves within 5-6 weeks. Weeds are
unknown in this system. Two months
after seeding, at the beginning of the dry
season, the Ceiba tree renews its leaves.
Three or four weeks later the beans are
ready for harvest. Two weeks later the
maize begins to ripen. Yields of about
2100 kg of beans and 1430 kg of maize
per hectare have been recorded. This is
quite good when compared to 800 kg of
beans and 1000 kg of maize in slash and
burn systems in the same region and on
similar sites. In the slash and burn system
weeding is done twice and only one
crop is possible on the same place every
10 to 12 years.
Adapted from: Götsch E, 1995.
Break-through in agriculture.
Rio de Janeiro, AS-PTA
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Farmers in Camamu, Bahia prefer analog
agroforestry
as it gives
higher
income
and helps

Photo: Bert Lof

sustainably.

Regenerative analog
agroforestry in Brazil
Patricia Vaz
n 1985, Ernst Götsch started a cacao
plantation in the south of Bahia,
Northeast Brazil. The land was in very
poor condition. After 40 years of slash and
burn agriculture the soil was depleted and
the wells had run dry. Five years later the
land was covered by a young but productive
agroforest and water was flowing again.
This was the result of the system of ‘regenerative analog agroforestry’ developed by
Götsch and known in Brazil as SAFRA.
The original vegetation in the region was
Atlantic rainforest, but now only a few
stands remain after years of timber exploitation and slash and burn agriculture. The
average rainfall is about 1400 mm with
average temperature of 25ºC in January
and 20ºC in July. Soils are poor acidic
oxisols and ultisols and classified as being
unsuitable for cacao production.

I

However, as early as 1996, a year in which
agricultural productivity in general was
low, Ernst Götsch was getting yields of
5000 kg cacao per hectare on parts of his
farm, 1400 kg more than average for south
Bahia (Penereiro 1999). From the midnineties an incurable disease caused by
Crinipellis perniciosa had been ravaging
the cacao plantations in the region, and
production had declined dramatically. The
disease damaged the cacao trees on neighbouring farms but did not affect Ernst
Götsch’s ‘analog agroforestry’ system.
This article will look at the principles and
practices behind ‘analog agroforestry’, a
remarkable approach that has been used
successfully to regenerate abandoned pas14
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tures whose soils had become completely
degraded. Within a period of 5-8 years
they were supporting diverse agroforests
and had become highly productive again.
These results were achieved without the
use of chemical fertilisers, herbicides, pesticides or heavy machinery.
Basic principles
Natural species succession
In essence analog agroforestry attempts to
imitate nature. In nature, plant and animal
species live in consortiums with other species because they need these species for
optimal growth and reproduction. Each
consortium creates the conditions for a
new consortium with a different composition. Hence, each consortium is determined by the preceding one and will
determine the following one. The different consortiums succeed one another in a
dynamic, ongoing process called natural
species succession.
Species succession is the natural process
of quantitative and qualitative accumulation of soil fertility, diversity, complexity,
energy and vitality that gradually trans-

forms the colonist consortium into a climax consortium. In nature, pioneer species that are capable of growing in poor
soils colonise open spaces. These pioneers, mostly grasses, herbs and shrubs,
improve the soil and create the conditions
in which secondary herbs, shrubs and tree
species can grow. The secondary forests
undergo several cycles, during which the
life span of the dominant species gradually
increases from 3 to 15 to 30 and up to
80 years and their demands on the quality
of the environment become more and
more specific. The secondary forest
species create soil conditions conducive
to the growth of primary forest species
whose life cycles can be as long as
200 years.
Analog species
Analog agroforestry also identifies natural
species, consortiums of species and successions of consortiums. To produce optimal
benefits for the farmers, some of the natural
species are substituted by more beneficial ‘analog’ species that occur in similar natural
conditions and succession phases. The
local natural forest and traditional farming
systems are analysed in order to identify situation-specific natural species, consortiums
and preferred analog species. The life processes are optimalised to stimulate the
greatest possible biodiversity by adapting
the vegetation to all micro-environments.
This may lead to many different combinations of species. Ernst Götsch, for example,
planted pioneer species such as elephant
grass, manioc, pineapple and coarana to
improve the soil and secondary forest trees
like Jangada preta, Inga, and many primary
fruit-, nut-, and timber species to achieve a
prosperous agroforest and secure high,
medium, and long-term yields.
It is difficult to design an optimal consortium of plants taking all parameters into
account. Help comes from the wild annual
and perennial species, often called ‘weeds’, that establish themselves spontaneously on the plots. These fill in many of
the niches that have not been occupied by
cultivated plants.
Optimal timing and density for planting is
identified so that each species can have
optimal conditions to establish itself, grow
and contribute to the succession process.
It appears that the timing of how plants
are introduced into the succession process

Succession of plant consortiums in an analog agroforestry system

Source: Vivan 1998

is a particularly critical factor in how they
establish themselves and develop.
Natural rejuvenation
A degree of stress occurs as different vegetation phases succeed each other. Initially
pioneer vegetation dominates because it
develops faster than the other species. As
the pioneers mature and age, the secondary vegetation is ready to take over but
only after the whole system has stagnated
for a while. The ageing plants suppress the
development of ‘young’ vegetation. When
storms, lightning or floods damage aged or
diseased vegetation, the secondary vegetation reacts with accelerated growth and
development.
Selective weeding and pruning
In analog agroforestry, the selective weeding, pruning and removal of plants replaces natural rejuvenation. Drastic pruning
accelerates the growth of the system as a
whole because it increases the amount of
light and nutrients available to future generation of plant species. It serves as an
instrument to manage species succession
by making it possible to influence each
plant individually as far as access to light,
space and leaf area is concerned. Periodic
rejuvenation by pruning, for example, prolongs the lifetime of short-lived pioneer
species, and makes them better able to
improve the soil. It can also encourage
fruit trees to come into flower.
If farmers want to produce annual food
crops on a regular basis, it is possible to
return to the pioneer succession phase by
drastic pruning and (partially) clearing of
larger fields when a higher consortium
comes to the end of its life cycle.

Soil regeneration
In nature, depleted soils may take many
years to regenerate. However, in analog
agroforestry the process is much quicker.
Critical factors are:
• plant community composition
and density;
• order in which species appear;
• timing of when species appear;
• interaction with micro-organisms and
wild animals;
• (micro-)climatic factors.
Permanent soil cover
In analog agroforestry leguminous and
non-leguminous pioneer species are used
to regenerate soils. In addition, the organic material obtained from weeding, pruning and removing plants is used as mulch
to protect and fertilise the soil. To
enhance soil life and maintain a constant
flow of nutrients, rapid and permanent
soil cover and regular applications of
organic material of different composition
and decomposition rates are needed.
Under these conditions it is not necessary
to plough the soil.
It appears that the critical factors determining growth rates, the health of plants
and the productivity of the system, are not
the initial fertility of the soil, but rather
species composition, planting density, and
timing and succession management by
selective weeding and pruning.
Analog agroforestry in practice
Preparation
To design an analog agroforestry system
farmers analyse the farm system and the
wider environment with the help of an

Training course on Analog Agroforestry
A training course on Analog Agroforestry
(or Succession Farming as it is called by the organisers) in the humid tropics will be organised
by Ecotop Consultants in Sapecho, Alto Beni, Bolivia on 15-29 July 2001. This course, meant for
agronomists and practitioners, will combine theory and practice. Important topics are:
• The principles of species succession
• Management of agroforestry systems to enhance species succession
• Management of pests, diseases and other system damages
• Design of analog agroforestry systems
• Quality control for organic products certification

experienced technician and then define
their needs and objectives. Ideally the
system should include species that regularly produce food in the short-, medium- and
long-term and others that are capable of
rapidly producing soil cover and high
amounts of biomass. There should also be
species that have multipurpose functions
and produce mulch material, firewood,
timber, fruits and medicines. Farmers must
therefore select a combination of annual
and perennial species that can be harvested at different phases of the succession.
Pioneer vegetation has to fit the succession phase of the original vegetation and at
the same time species must also be introduced that have a similar function but are
adapted to the next succession phase.
Between the species of the first consortium the farmer can introduce other species with longer life cycles and higher
demands, although there is the risk that
they may be pushed out of the system
because they belong to a later phase of
succession.
Farmers have different needs and objectives and start work in a wide variety of
conditions such as depleted grassland,
bush fallow vegetation, mature forest vegetation, fertile alluvial valley soil and eroded upland soil. There are no blueprints for
species selection. It is important that the
system is seen as a whole; the different
phases of the succession process recognised and any gaps that threaten the succession/production cycle are tackled. To
do this farmers need considerable knowledge of the species concerned as well as
its functions and environmental needs.
Establishment
First, existing vegetation has to be synchronised. This means that, in a given
field, all ageing plants will either be
removed completely or, if they still have
vigour, coppiced. Pruning brings the vertical structure of the vegetation into equilibrium. A week is taken to plant or seed the
selected species. If more time were taken
the system, which has to develop as one
organism, would no longer be synchronised. This means that nearly all pioneer,
secondary and higher species are planted

Demonstrations and practical exercises will be organised in agroforestry systems with, among
others, cacao, pineapples, banana, oranges and palm trees. Visits to farmers in the region who
working the approach will be organised. The course is in Spanish.
For more information:
j.milz@ecotop.via.t-online.de ; f.augstburger@ecotop.via.t-online.de and www.ecotop-bolivia.de
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at the same time. Because the same planting distances are kept for each species as
in monoculture cultivation, the overall
plant density will be very high.

Pruning is an art. Correct pruning requires
that the farmer bears in mind particular
factors including the characteristics of the
plant and the environment in which it
grows. There are some basic principles
but the uniqueness of each situation has
to be taken into account. In general the
farmer must take into account:
• the capacity of the species for coppicing;
• its physiological age;
• its place in the succession process and
the vertical stratum;
• whether it threatens the development
of any higher plant
• any damage being inflicted by predators
or parasites

High densities and possible competition
can easily be kept under control by pruning or by eliminating the plant completely.
It is questionable to what extent there is
really competition between plants.
Experience shows that plants that function in different succession phases do not
compete. Also species that grow at varying rates and end up in different layers of
the vegetation do not compete, even if
they come from the same species consortium and have similar demands.

A sustainable system
There are important similarities between
indigenous forest farming (see Box p13)
and analog agroforestry. Both imitate
nature by using analog species and species
succession. In traditional shifting cultivation fire is often used for natural rejuvenation. However, where fallow periods are
short, natural succession may be halted in
the pioneer phase and there will be no
increase in soil fertility, diversity or vitality
because too much valuable organic matter,
plant nutrients and soil and plant life is lost.
In modern agriculture chemical fertilisers,
herbicides, pesticides and machinery have
replaced natural processes. Slash and
burn agriculture and modern farming are
evolving in ways that lead not only to
depleted and degraded soil and loss of species diversity but also to simplified natural
environment and decreasing productivity
and sustainability. The strength of analog
agroforestry and indigenous forest farming
is that it is sustainable because it improves
agricultural productivity and the environmental health of the production system.

Management
If there is good species planning, it will be
possible to harvest products at each intervention. In this way, for example, it would
be possible to harvest radish, then beans
and maize, and subsequently animal fodder, pineapple, banana and later timber,
resin and other non-timber products.
At the same time, the system is synchronised again by weeding, pruning and eliminating ageing and diseased plants. Older
herbaceous plants are weeded, then fodder grasses are cut, and finally trees and
shrubs are pruned and felled.

Photo: Bert Lof

Research results
Penereiro (1999) compared the analog
agroforestry system on Götsch’s farm with
a 12-year-old, natural succession bush
fallow. The vegetation in the agroforestry
system was more diverse and better balanced and the succession in the system
was more advanced. In the analog agroforestry system the topsoil had a high soluble phosphate content. In the top 5 cm
layer there was 7 times more phosphate
and between 5 and 20 cm there was
4 times as much. At the 40–60 cm level the
phosphate content was about the same.
These concentrations can be explained by
the combined effect of nutrient pumping
by deep rooting trees and the effect of soil
microorganisms stimulated by pruning
and the permanent organic mulch layer.

Why not change this degraded rangeland
into a diverse and productive agroforestry system?

16
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Spreading the approach
Spreading analog agroforestry concepts
requires a different approach to that used
when passing on technologies via extension services. The construction and organisation of knowledge plays an important

role. Initially, there must be an intensive
exchange of knowledge between farmer
and technician in order to create a common understanding of how people interact with nature. The older members of
rural communities and small-scale traditional farmers know a lot about the species native to their area and are well aware
of the interactions that take place between
the various plants. Farmers still know how
these plants were used for food, medicine
and other domestic purposes.
This common understanding can be used
to improve the system through continuous farmer experimentation. Several
groups in Minas Gerais, Espírito Santo,
Paraná (see Petersen et al p17), Rio
Grande do Sul, São Paulo and Bolivia are
experimenting with anolog forestry. Some
farmers will not commit themselves to the
whole system and their results are, therefore, limited. Others are wholly committed to the approach and have developed
creative solutions that meet local needs
and conditions.
Centro Sabiá in Pernambuco, in
Northeastern Brazil is one of many organisations working with analog forestry.
Here there is farmer to farmer exchange,
experimentation and some farmers are
being trained on Ernst Götsch’s farm.
Demonstrations are also held on the farms
of particularly successful farmers. Several
farmer promoters have been selected from
this group and they distribute information
on analog agroforestry. These initiatives
should be intensified in order to provide
an alternative to the present dominant but
unsustainable production model.
■
Patricia Vaz, Av. D. Maria Elisa, 563. Piracicaba,
SP. 13405-125. Brazil; ppvsilva@carpa.ciagri.usp.br
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Araurocária
forest with

From maté extractivism
to the regenerative
management of
Araucária forests
Paulo Petersen, José Maria Tardin and Francisco Marochi
Extraction of maté leaves has always been an
important economic activity in Paraná, Brazil.
Now, improving the production of maté groves
has become the entry point of a Regenerative
and Analog Agroforestry (SAFRA) programme
initiated by the Central-Southern Paraná Farm
Workers Forum. Farmer experimentation,
farmer-to-farmer exchange, technical training
and multi-media communication are important
methodologies in this programme which is
now extending to value adding and marketing of
other forest species, especially medicinal plants.

Historic development
The maté (Ilex paraguariensis) is a tree
species native to the araucária
(Araucária brasiliensis) forests in southern Brazil. It was used by indigenous peoples to prepare teas well before the arrival
of the Portuguese, and afterwards was
incorporated into the traditions of the
European settlers. Its economic importance also dates back to pre-Colombian
times, as we have historical records of bartering between Guarany Indians from
southern Brazil and the Incas in Peru.
Beginning in the late 19th Century, the
central-southern region of the State of
Paraná began its “maté cycle,” during
which the cultivation of maté became a
major influence in determining the local
landscape (Souza, 1998). Maté producers
settled on small farms in a process that,

Box 1.
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maté shrubs

together with the later arrival of European
immigrants, contributed to the consolidation of a land-holding structure based on
small-scale farming.
The faxinal system
During the consolidation of family farming
in the region, agroecosystems were developed that combined multi-cropping with
open-range livestock and the extraction of
maté leaves. This latter activity was the
main cash generator for farmers. With
growing pressure on the land in several of
the region’s municipalities, the system
could no longer support farming and openrange livestock raising. The pressure to
separate these two activities led to the
creation of “community ranges” in which
both livestock was raised and maté extracted. This novel form of technical and economic organisation became a typical trait
of family farming in several municipalities,
and came to be known as the faxinal
system (Chang, 1988). The maté-extraction
activity was thereafter carried out both in
livestock pastures – in the faxinal areas –
and inside the araucária forest areas.
Today, although its relative economic significance for small farmers is much less,
maté extraction is still a stabilising factor for
family income, since it is less vulnerable to
the ups and downs of weather and markets
than other traditional crops such as beans

Farmers’ organisations in central-southern Paraná

With 22 municipalities and a land area of 13,000 km2, the population of
the central-southern region of Paraná numbers 419,198, 65.6% live in rural
areas. The area is set off geographically by its social and political forms of
organisation. These were established historically by the farm workers’ union
movement in the 1980s and culminated in a regional coordination that aimed
to plan and implement actions to defend the interests of family farmers
through the Central-Southern Paraná Farmworkers’ Forum. Unions from 15
of the municipalities participate actively in the Forum as do 200 community
associations and informal groups. The Forum’s overall activity guidelines are
formulated during its bi-annual regional Congresses.

and corn. It was the farmers’ recognition of
this strategic function that led them to preserve major areas of the native forest in
their agroecosystems. This is why the central-southern region of Paraná has much
more forest cover than neighbouring areas.
Intensification of maté production
Traditional maté-related practices are still
largely based on extraction, and the adoption of measures to renew maté groves or
revitalise their productive potential is not
common. Due to the growing pressure to
occupy forest areas caused by the fragmentation of farms as they are handed
down from one generation to the next,
this traditional system now faces a crisis of
productive potential. Recently, in order to
enhance maté yields, a few official programmes have disseminated the idea of
intensification, by copying techniques
developed in Argentina, based on openfield plantations where the forest once
stood and the intensive use of soluble fertilisers and pesticides. Initial experiences
in using this system in central-southern
Paraná shown its incompatibility with
local conditions, principally the exponential rise in production costs. These “modern maté groves” are not economically
viable. They not only degrade the environment but also break down the farmers’
cultural relationship with what is left of
the forest.
Developing agroecological alternatives
The need to overcome this crisis led the
Central-Southern Paraná Farmworkers’
Forum (see Box 1) to develop and disseminate alternative maté-grove management
approaches that are compatible with the
social, cultural and historical process of
maté extraction in the araucária forest
and under the faxinal system. With technical and methodological assistance of
AS-PTA (Consultants in Alternative
Agriculture Projects), the Forum has promoted a process of experimentation involving local communities that try to adapt the
“SAFRA” approach (Portuguese acronym
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for Regenerative and Analog Agroforestry
System) to their agroecosystems (see p14).
This method works towards optimising
environmental and economic aspects of
agroecosystems as efficiently as possible.
The approach is partly based on agroforestry practices developed by indigenous people from Asia, Africa and Latin America
(Foresta, 1993; Götsch, 1995). Based on
observations of species succession, this
method seeks to reconstitute a productive
forest, analogous to the original forest,
through radical pruning to rejuvenate, revitalise and accelerate the system’s natural
succession process and through the introduction of native species, along with the
densification of maté populations, in order
to re-establish ecological conditions appropriate to greater production from the maté
groves.
Social dynamics of innovation
To launch the process of adapting the
SAFRA method to the region, half-hectare
test plots were set up in 1995 on 15 farms
in the municipalities of Bituruna and São
Mateus do Sul, where the typical maté
farming takes place both in the araucária
forest and in faxinal areas. When the test
plots were established, the areas were at
different stages of plant succession:
degraded by farming activities and colonised by grassy weed vegetation; fallow
land colonized by short-cycle pioneer
bush (capoeira); secondary forest growth;
and faxinal areas (a combination of trees
at various stages of succession, grassy
weeds and domestic animals).
In addition to their experimental purposes, these plots were the bases for creating
a broader technical-training programme in
an interaction between farmers and the
academic-based knowledge contributed
by the AS-PTA consultants.
The 35 farmer-experimenters who participated most systematically in the tests were
organised into two groups that met regularly at events designed to implement,

manage and monitor the SAFRA approach
in their respective municipalities. In
addition to examining their systems, these
events provided an extremely fertile setting for the technical and methodological
training of the farmers’ families, as well as
for planning group activities. The two
groups met together each year to exchange
experiences and plan common actions.
The test plots did not make use of conventional experimental designs, since the
objective was not statistical analysis.
Monitoring the performance of SAFRA
systems was based on easy to visualise
qualitative criteria. This participatory
monitoring process generated a large
amount of data and information that has
been valuable in teaching other farmers
interested in applying the method on their
own farms. Therefore, the test plots were
part of a social dynamic supported by the
farmers’ organisations.
The process and results of the experiments and technical training activities
have been systematised and communicated through on-site training events and visits, as well as to wider audiences through
radio programmes, newsletters, videos
and newspapers. In the programme’s
methodological strategy, therefore, experimentation, testing and communication
are loosely connected.
Disseminating the process
In addition to spreading the SAFRA
approach in the region, efforts were also
made to spread the social process that has
allowed it to be adapted to the ecological
management of maté production. In this
way it was hoped to ensure a sustainable
social dynamic that would generate and
exchange technical innovations. Three
years after the tests began on 15 farms, the
positive technical results and the social
mobilisation achieved in support of the
proposal has made it possible to implement a broad regional programme dedicated to training farmers in several of the

Farmers and
technicians
working
together
to improve
forest man-
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agement.
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region’s other municipalities and communities. The farmer-experimenters in the
programmes’ initial groups have now
become trainers, unleashing a horizontal,
“farmer-to-farmer” based dynamic (see
LEISA Newsletter Vol.16 No.2, p.26-27) .
The technical and methodological results
accumulated through the experimental
phase have been well used by farmers’
organisations in their discussions with official agencies working in rural areas. The
farmers’ objective is to influence the formulation and implementation of public policies for regional agricultural development.
Towards forest management
In addition to expanding the scale of the
SAFRA approach to maté production, the
farmer-experimenters have recently taken
on the study of other native forest species
that might be of economic interest.
Medicinal plants are particularly interesting
here. Through a regional people’s medicine
programme based on phytotherapy –
organised and maintained by the regional
Forum of farmers’ organisations – over 150
medicinal plants native to the araucária
forest are now gaining greater cultural and
economic value. In recent years, this programme has handled approximately
300,000 medical consultations for both
rural and urban residents in the region.
In addition to the social and cultural revitalisation of the value of local biodiversity,
the creation of this new front for technical
experimentation has increased the economic value of the work done by rural
women, since the management of medicinal plants within the farm family has traditionally been their responsibility.
The farmers’ organisations involved in the
programme are presently organising ways
and means of processing and marketing the
products of their SAFRA systems. Their
development strategy in this sphere is once
again based on the methods used to achieve
technical innovation, namely to associate an
experimental process in pilot projects with
an ongoing exchange of knowledge
between farmers and technical consultants.
■
Paulo Petersen, José Maria Tardin and Francisco
Marochi, AS-PTA, Rue de Candelária, 9-6°
andar – Centro, 20091-020, Rio de Janeiro, RJ Brazil.
Phone: +55 21 2538317; Fax: +55 21 2338363;
aspta@ax.apc.org ; asptapetersen@ax.apc.org
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Catalysing innovation in culturally
conservative communities
John Raintree
“The livelihood of the Tagbanwa is swidden,
no other. For a Tagbanwa there is no way to get food
except swidden. This is the ‘office’ of the Tagbanwa.
Every year you make swidden until you die. Passed
down from generation to generation since the time of
our ancestors – swidden, no other”.

eople who work with shifting cultivators are often struck by their dedication to traditional ways. This cultural conservatism often expresses itself as
resistance to technological change, even
when the old ways of swidden livelihood
are no longer sustainable and some kind of
adaptive change is necessary. The nature
of this resistance must be understood if
these communities are to be helped.

P

Understanding conservatism
Anthropologists see cultural conservatism
as a community’s way of defending itself
against disruptive change. They do this to
preserve the core values of their cultural
identity and avoid the risks they believe
change brings. External factors such as
uncertainty about the right to use resources, hostile government policies, feelings of
cultural inferiority or military oppression
can undermine self-confidence and make
people less open to change.
No culture exists in a vacuum and a
community’s viability depends on its ability to adapt in changing conditions. All
viable cultures maintain ways of overcoming their conservatism through appropriate innovation. How these two opposing
tendencies are resolved is a fundamental
problem intrinsic to the self-regulation of
living systems.
Every cultural community has its own particular set of defense mechanisms and
external constraints. During my stay with
the Tagbanwa, shifting cultivators in a
remote area of the Philippines, I observed
several mechanisms including low cultural
value and lack of incentives for innovation; low self-estimation of ability of
individuals to innovate, due to lack of
custom; social constraints on the flow of
information within the community;
traditional technology strongly embedded
in spiritual rituals, cultural values and
ethnic identity; strong identification with
own technology, new technology
identified with other ethnic groups and
therefore not acceptable; ethnic boundary
constraints on access to information
outside the community.
There are also important internal
constraints on information flow.

Tagbanwa of Palawan have
to adapt their swidden farming system to
the fast changing environment.

Artist: Ariel Lucerna

Local knowledge may be difficult to
access. People normally don’t talk about
how to do things, they learn new skills by
watching others. Other constraints include functional fixedness: new functions
inconceivable until demonstrated; aversion to didactic communication in egalitarian societies ; politeness - people don’t
normally volunteer unsolicited information and deep technical knowledge may be
the preserve of specialists who might keep
it secret for prestige or economic reasons.
Most perceived strains in swidden life
are minor, immediate and social, rather
than major, imminent and ecological:
discussing major problems is often met
with resistance.
Under normal conditions these constraints
might not pose problems for cultural
viability. But if the whole system is in crisis
and under pressure to change in order to
avoid the continued degradation of its natural resources, then such defense mechanisms can inhibit innovations that might
help the culture survive.
Facilitating innovation
Development catalysts not only facilitate
local access to potentially useful information from within and outside a local
system, they can also help get information
across the barriers presented by automatic
defense mechanisms and ensure that the
local community is able to assess it in a fair
and well-informed way.
The development catalyst must, therefore,
tap into the indigenous tradition of shifting cultivation and experimentation. New
ideas close to existing practices are introduced to small groups of interested farmers so that connections can be made
between old and new ideas. By playing
around with the new idea in a model or
small-scale experiment a better feeling can
be obtained for the real meaning and

potential of the idea. As enthusiasm
grows, the idea can be discussed and
explored further and comparative experiments can be carried out in real life conditions. Each step creates a context for public participation, processing information,
and debate. The community uses its own
criteria to assess the idea and accommodate it to their own cosmovision. It may
even have to modify its perception of how
reality functions. The result is a wellthought out community decision in which
the idea is adopted, adapted or rejected.
Much of the resistance to adaptive change
in conservative communities is semantic
in nature. The work of a development catalyst in such circumstances is to find ways
to make communities conscious of these
structures and encourage enough flexibility to ensure new innovations are evaluated with the insights of local experience
and given a fair trial.
Learning to innovate
Overcoming cultural conservatism takes
time. This may partially explain why shifting
cultivators continue with often contra-productive farming practices. However, once
the process of cultural adaptation has gone
through the first cycle of innovation, the
innovation process may become much easier. The ultimate value of this approach is
not what is learned about any specific innovation. It is rather that the community is
exposed to the experience of learning how
to deal with new information and to innovate within their land use system so they
can survive in a rapidly changing world.
■
John Raintree, Forestry Research Center, NAFRI,
Scc Natura, P.O. Box 4298 Vientiane, Lao PDR.
Phone: +856 21-222893; 856 20-519931;
Fax: +865 21-314710; johnraintree@hotmail.com
Adapted from: Raintree J, 2000. Catalyzing
innovation in shifting cultivation communities:
experiences from Palawan, Philippines. IIRR
Resource Book (see p.30).
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The Ikalahan:
towards sustainable
forest use

Artist: Ariel Lucerna

Delbert Rice
he Ikalahan (Kalanguya) inhabit
the upper, forested regions of the
Cordillera and Caraballo Mountains
of Northern Luzon in the Philippines.
Traditionally they are shifting cultivators,
primarily focused on the staple food crop
obi (sweet potato Ipomoea batatas).
Recent developments, however, forced
them to take action to conserve their
natural resource base and think of additional livelihood strategies. By enriching
fallow vegetation they have succeeded in
halving the traditional fallowing period
and using ‘Forestry Improvement
Technology’ they have increased the
benefits derived from the forest while
improving its biodiversity.

T

To obtain legal control of their ancestral
domain and negotiate effectively with the
Philippines government, the Ikalahan set
up a legal corporation, the Kalahan
Education Foundation (KEF), a procedure
that eventually led to the creation of the
Kalahan Reserve, in Nueva Vizcaya. An
area of 14,730 ha has been set aside for
about 2500 tribes people. This heavily
forested area lies at an altitude of 600 to
1700m. Rainfall is high with 3000 mm falling annually between June and November.
The Kalahan Education Foundation is
managed by a Board of Trustees consisting
of 13 tribal leaders chosen by the people
themselves. The KEF employs about
40 people, all of whom are Ikalahan, as
teachers, processors, foresters and development workers. The Ikalahan have

established a Kalahan Food Processing
Center, the Kalahan Academy (a High
School), the Shalom Bible College and
several other community welfare
programmes.
Fallowing
Although the soils of the Kalahan Reserve
are shallow, they have adequate nutrients.
However, when used for crop production,
heavy rains tend to leach out the bases
more rapidly than they leach out the acids.
When this happens, the soil becomes
highly acidic and the phosphorous in the
soil is bound to aluminium and other metals, making it unavailable to the plants.
The production of obi tubers is greatly
affected by this lack of phosphorous and
farmers know exactly when they need to
let a field go to fallow.

The traditional way of fallowing was to
leave a field alone until grass, shrubs and
trees had regenerated. After about 15
years the trees would be as big as a man’s
leg and the field would be ready for cultivation. First, the farmers would cut down
the grass, bushes and trees and after the
vegetation had been dried, it would be
burned in a controlled way. Great care
was taken to ensure the fire would not
spread and damage any other standing
trees or bushes. The ash produced in this
way neutralises the acid in the soil, phosphorous is released from its bound form,
and is available to the plants once again.
Shortening of the fallow
Recently the Ikalahan started planting
small alder seedlings (Alnus nepalensis) in
the obi fields. By the time these fields are
ready for fallowing, the tree seedlings are
already waist high. The alder trees enrich
the fallow vegetation. In this simple way,
the time needed for fallowing is reduced
from 15 years to 7, thus doubling the
amount of agricultural land available.
Because the Ikalahan farmers do not need
that much agricultural land, these “extra”
pieces are allowed to revert to orchards or
forest. Other mountain farmers in the
region are now imitating this simple technique.

The forest
being trucked
away by
loggers

Artist: Ariel Lucerna
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The obi cultivation cycle
Several varieties of obi are planted in each
field. The different varieties probably have
different nutritional requirements. Mixing
and rotating them helps to preserve soil
productivity. Planting is usually done in
May or June. The first weeding is done
about two months later.

Once the tubers begin to reach maturity
they are harvested when needed. Both
tubers and leaves go straight from the field
to the kitchen. The Ikalahan never harvest
an entire field at once. Defective tubers
are not wasted because they are cooked
and fed to the pigs, which are invariably a
part of each Ikalahan household.
Gengen
After about four months of harvesting,
tuber production may start to decline. The
woman responsible for the field will
choose an area of about 10 m.2 and remove
the entire crop: vines, leaves and tubers.
The best vines are separated out and left in
a shady place to sprout.
All other vegetation, including weeds, is
buried in contour trenches across the
slopes at about 8 m. intervals. The area is
then replanted.

The hump over the contour line of in situ
composted material is able to catch any
soil eroded during the six weeks the newly planted vines take to mature. When one
square is finished, the farmer repeats the
process in an adjacent area. This cycle
continues until the entire field has been
cleared. A field is seldom more than twothirds of a hectare in size. This system is
known locally as Gengen. It may be
repeated two or more times during the life
of the field, depending on the circumstances.
Forest management
Besides providing sites for shifting cultivation, the forests are also a source of materials for domestic use, food and products for
sale. As hunters and gatherers, the Ikalahan
know that logging is not a sustainable way
of extracting forest wood. They have,

Forest Improvement Technology
The goal of FIT is to improve the forest, rather than simply improve the shortterm income of the forest farmer. In the long run this will lead to more sustainable increases in income. Trees are cut continuously in small amounts rather
than all together every thirty years. In this way the forest ecosystem can be
maintained.
Each year the forest farmer makes a selection of trees to be cut. He checks the
forest for crooked, damaged or crowded trees that need to be removed to
improve the forest. When these have been removed, they are sawn into lumber. It may not be first-class wood but it can be used or sold. Simple equipment is used and the sawdust, tops and branches are left to rot because they
restore fertility to the forest soil and help maintain biodiversity. The forest
farmer does not separate the potential crop trees from the other trees because
he knows that all trees have a role to play in the forest.
In natural forests there is a continuous process of rejuvenation. Trees die or are
felled by storms. In this way the canopy is opened and, because the microclimate is not damaged, young seedlings get a chance to develop. FIT follows this
natural process. Mature trees that have stopped growing are removed to create
favourable conditions for forest rejuvenation. If this is done every year, the forest will continue to develop and improve. The removal of individual trees does
not hurt the forest or its environment and provides first class lumber.
If there are large open spaces, a forest pioneer species will be planted first.
Agricultural crops are not planted between the trees because they would
bother the other plants that need to grow to make a good forest. The population of one or two species of large or small plants can be increased by enrichment planting. This can be very favourable as long as the forest is not turned
into a plantation.

therefore, developed Forest Improvement
Technology (FIT) to help them manage the
forest and harvest its products in a sustainable and profitable way.
Community forestry
Community forestry is the best way to
implement this technology. The forest
farmer will probably know which trees
should be removed to improve the forest;
but it is still wise to have a forester help
him to be sure that his choice will truly
benefit the forest and not only his pocket.
One forest farmer could not raise enough
money to pay a forester’s salary. A community, however, could easily afford to have
one of its own members trained in forestry
to serve the community as a whole.
Community land use plan
Community members can make a “community land use plan” to ensure they are
all working together in the same way.
Unib, a community near Santa Fe made
such a plan and decided that each family
should have a plot of about 8 ha extending
from the river up the mountain slope. The
flatter lands along the river would be used
for rice and vegetables. The gentle slopes
above these areas would be used for swidden farms to provide food for the family.
Small orchards could also be developed
near the swiddens if the family wanted to
supplement its food supply or have fruits
for sale. On the higher land, each family
would have a family forest where timber
and other building materials could be harvested for their own use or sale.
The family forests do not reach the top of
the ridge. The Unib have set this aside as a
sanctuary for wildlife. The wildlife could
also use the family forest and they would
be protected there as long as the swidden
farms remained undamaged.
Finding the proper niches
Once the Ikalahan had established control
over their resources in the Kalahan
Reserve, they started to take measures to
protect them. Over a period of several
years many experiments were carried out.
Everyone agreed that this was an impor-

As the forest grows, biodiversity will continue to improve and many species of
insects, small animals, grasses and other plants will move in. This is good
because all of these species help each other and the improved biodiversity
will encourage the forest to grow faster and become more healthy. The forest
farmer will only cut a small amount of growth allowing the forest to improve
each year.
The growth-rate presently expected in Philippine forests is about 4.5 cubic
meters per hectare per year. Under proper management, using FIT, the forest
can produce as much as 15 - 20 cubic meters per hectare per year. Such an
analog forest still retains the characteristics of a natural forest. It is not a plantation. It still has high bio-diversity and is an effective watershed with a high
percolation rate. It will also provide a sanctuary for many kinds of wild
orchids, animals, birds and insects.
If each forest farmer cares for 5 hectares of good forest, he may harvest up to
80 cubic meters of first class lumber every year without damaging the forest.
That would provide him with a higher cash income than many professionals
and he would still have plenty of time to produce his own food on the farm.
Once the forest has developed, it can be sustained indefinitely.
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lery. The Ikalahan are presently working
on the technologies needed to electroplate leaves and other natural products
with gold and silver to make jewellery.
This could be combined with the polishing of some of the more attractive stones
to be found in the riverbed.

Sweet potato
vines start to cover
the field
Artist: Rolly Nicart

tant step in developing new sources of
livelihood. In the beginning, people had a
vague vision of their goal, but not much
idea of how it could be achieved. Now,
after more than two decades of struggle,
they describe the process quite simply:
Homo sapiens, like all other species, must
find its own sustainable niches in some
part of the ecosystem and do this without
trying to dominate the entire system.
The Ikalahan have been looking for
resources in the forests that can be used
benignly and sustainably while encouraging the forest to go on performing its other
functions. In this they follow the basic
principle of ecological balance and biodiversity. Homo sapiens should not limit
themselves to a single niche but should try
and make use of as many different possibilities as they can. Therefore, beside lumber, they have developed several new
niches.
Wild fruit
For ten years the Ikalahan have been
harvesting wild fruit from the forests and
processing them into jams, jellies and
marmalades. Their products are sold
under the trade mark “Mountain Fresh”
in all the better supermarkets in MetroManila. Some of the fruits they use, such
as guavas and santol (Sandoricum
koetjape), are quite well known to the
customers. Others, such as dagwey and
dikay, are completely new and the
customers have to develop a taste for
them before they start to sell well. This is
quite a difficult job.
In some cases farmers were forced to
plant more trees or vines in the forest
because there was not enough wild fruit.
Today, farmers can obtain a significant
income from selling fruits to the Kalahan
Food Processing Centre and there is no
reason why they should cut down wild
plants and replace them with field crops.
Orchids
In the Kalahan Reserve there are more
than 70 species of wild orchid. In the past
Ikalahan would gather wild orchids and
sell them to outside buyers. This practise
22
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was, of course, unsustainable because
orchids in the wild do not multiply rapidly. Now the Ikalahan use their forests as
a gene bank. They gather a few orchid
plants to serve as mother plants, propagate them, and sell their offspring to local
farmers who raise them in “backyard
forests”. The Reserve also has a few very
rare species and the Kalahan Educational
Foundation is trying to develop propagation techniques that will enable them to
sell these species in the same way.
Mushrooms
Several of the more valuable mushroom
types are choosy about where they grow
and like the cool moist climate the forest
provides. At least one of those species,
shiitaki, commands a very high price but it
prefers a substrate of either oak or alder.
Oak takes a long time to grow, but the
Ikalahan have large quantities of alder and
this grows very quickly.
Other promising niches
Other promising niches are wild meat,
organic vegetables, and ecological jewel-

Value adding for employment
The Ikalahan do not want to sell guavas they want to sell jams and jellies. They do
not want to sell lumber - they want to sell
tables, chairs and other finished products.
Every community has children. These children grow up and many of them go on to
college and develop advanced skills. If the
communities sell off all their raw materials
to the city, the educated youth will be
forced to follow the raw materials and find
jobs in the urban areas. Therefore, the
Ikalahan decided to develop ways of processing raw materials into finished products themselves. They also founded their
own Academy because they did not feel
that lowland education suited to the needs
of forest people. In this way they created
a situation where their children can chose
to stay at home, become educated,
manage local enterprises and later become
the leaders who will take care of the
community’s future.
The experiences of the Ikalahan show that
it is not necessary to eliminate swidden
farming from the list of forest niches.
However, care, ingenuity and patience is
required if it is to remain the basis of a
sustainable livelihood.
■
Delbert Rice, Kalahan Educational Foundation, Inc.,
4 Judge Juan Luna, San Fransisco Del Monte,
Nueva Vizcaya. Tel/Fax: +63 372 1146;
Email: kalahan@nsclub.net
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Community land use planning

Marketing of forest and agricultural
products from shifting cultivation
• Governments should not ban the
export of raw materials from areas of
shifting cultivation. A good example of
the negative consequences of such an
approach was the Indonesian
government’s ban on the export of raw
rattan. The ban helped powerful local
furniture manufacturers and big traders
get greater control over the rattan trade
and industry and keep the price of the
raw material low. It also seriously set
back attempts to mobilise local communities in sustainable forest management
because local communities felt they
had lost control over NTFP resources.

Artist: Ariel Lucerna

Madhav Karki, Rana B. Rawal and John Raintree
hen shifting cultivation intensifies and the cash needs of producers and collectors increase,
more agricultural and Non-Tree Forest
Products (NTFPs) will reach local, regional, national and international markets.
Some of these products have a high niche
market potential because most shifting
cultivation areas are rich in biodiversity
and can produce high value speciality
products. Good examples are red rice
from Thailand and the Himalayan Morel
Mushroom (Morchella conica) from
Nepal. There is also a growing national
demand for better quality products and, as
globalisation intensifies, international traders are seeking new products to satisfy the
international market. Marketing is therefore of strategic significance in sustaining
shifting cultivation in the uplands of
Southeast Asia.

W

Key characteristics of markets
Experience has shown that potential markets for the products of shifting cultivation
have certain characteristics.
• Market demand depends upon the
availability of a large range of products
of good quality, in adequate amounts
that are available at the right time and
in convenient places;
• While attractive prices are the strongest incentives for producers, harvesters
and processors to produce for the market, competitive pricing is needed to
attract consumers to the market;
• Buyers of perishable products and
industrial raw materials will invariably
try to develop monopolies to avoid paying higher prices to producers, collectors and local traders;
• Sellers are often ignorant of markets,
prices, and marketing strategies and do
not have the necessary organisations,
financial and infrastructure supports to
avoid the trap of ‘distress’ selling;

• Government policies usually favour the
traders and existing policies allow outsiders concessions to the forest and
impose royalties and collection restrictions which poor collectors are unable
to manage. Government officials feel
more comfortable dealing with a few
large traders than with a large number
of small traders trying to market their
forest products.
Best practices in market promotion
Certain principles should be followed
when promoting the marketing of this
type of product. These can be summarised
as follows:
• Land and tree tenure rights should be
unambiguously handed over to a designated local community with detailed
management guidelines. National forest
laws should be amended, if necessary,
to prohibit proprietary rights, such as
resource access and exclusive rights to
transport and markets being granted
to outside concessionaires;
• Collectors and growers should be
provided with credit, storage facilities
and transport subsidies;
• Fixing the minimum floor price of
major marketable products can provide
a strong incentive for collectors and
growers because it assures a certain
level of income when they sell them.
Where ‘niche’ market products are
concerned, however, producers and
collectors should be allowed to capture
the maximum profits possible because
this type of product usually sells at the
upper-end of the market;
• Developing markets for raw and finished products can contribute to the
over-exploitation of resources, especially NTFPs. Governments should
therefore take a strategic approach and
maintain the balance between backward and forward linkages;

Market support services
Local communities and local traders find it
difficult to get reliable market information.
At the local level there is often little understanding of market dynamics and trends
and resources and capacities at the local
level are often grossly inadequate in this
respect. The development of a suitable
market support service is therefore essential to the sustainable development of forest communities. The development of
marketing infrastructure, including basic
communication facilities, simple storage,
and primary processing facilities, can help
local traders and enterprises to market
their products profitably.
Communities of shifting cultivators who
sell to the market also need outside support in building up a minimum amount of
working capital to cushion them financially against ‘distress selling’ and to help
them establish small and micro enterprises
that can provide a guaranteed market for
their products. NGOs and donor agencies
can play a major role in developing local
marketing capacity and facilitating the
marketing process in the uplands.
Conclusion and implications
Markets and marketing can provide
upland farmers with the chance of earning
cash incomes and adding value to their traditional knowledge. However, in the current world of marketing green products,
there is not only a lack of transparency,
equal opportunity and incentives but powerful local and outside traders have also
distorted markets.
■
Madhav Karki, Rana Rawal and John Raintree,
IDRC Canada House, 208 Jor Bagh, New Delhi 110003,
India. Fax: +91 11 4622707; mkarki@idrc.org.in
Adapted from: Karki M, Rawal R. and Raintree J, 2000.
Practices in marketing forest and agricultural
products: lessons for resource managers.
IIRR Resource Book (see p.30).
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Peach palm (Bactris
gassipaes) is a native
Bolivian forest species with
commercial potential.
Here the palm is ready for
harvest, with a cover crop

Sustainable
agriculture on
the forest margin

(Canavalia ensiformis)

Barry Pound, Morag Webb, Adalberto Flores,
Benjamin Carreño and Rob Paterson
lash and burn methods used by colonist farmers in Bolivia are unsustainable
and degrade soil, forest and bio-diversity resources. In 1994, the Natural
Resources Institute (NRI, UK) and the
Centro de Investigación Agrícola Tropical
(CIAT, Bolivia) tried to identify ways of making the present farming systems more sustainable and productive. Participatory onfarm trials combined with researcher-managed trials, case studies, participatory surveys and rural appraisals were used to validate technical options, including combinations of novel perennial crops, leguminous
cover crops, agroforestry mixtures and
small livestock. Effective technology
options were developed but before
resource-poor farmers could use them they
needed information and technical support
provided. In Bolivia, colonist farmers have
very limited financial resources, infrastructure is rudimentary, and social cohesion is
poorly. These factors hamper the dissemination and implementation of research results.

S

General situation
The practice of clearing forestland for agriculture is common in the humid tropics.
Shifting cultivation, when practised by
indigenous forest dwellers at low population densities can be ecologically sensitive
and sustainable. At higher population densities the slash and burn methods used by
colonist farmers in Brazil and Bolivia cause
extensive degradation of soil, forest and biodiversity resources.
Smallholder colonist farmers in the tropical lowlands of Bolivia are extremely poor
and have an immediate need for cash and
food. While they often have plenty of land
(30-50 ha), they have limited amounts of
capital and labour and so use extensive
farming methods that are wasteful of natural
resources but require low levels of input.
Forest biomass is used as fertility capital to
produce a small range of subsistence and
cash crops for one or two seasons. When
accessible forest is exhausted, they cultivate
in the bush-fallow (barbecho). Each successive cycle of slash and burn weakens the
land leading to a “bush-fallow crisis”. The
farmer is then either forced to find new
land, change to farming perennial crops
(mostly citrus), or keep cattle on perennial
grassland.
24
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sown between the rows.

Farmers abandon their land when pernicious weeds increase and soil fertility
declines (Webb & Gonzales, 1989, Barber &
Diaz, 1994). The sandy soils are low in phosphorus and nitrogen is quickly lost through
leaching and volatilisation. Nitrogen, sulphur and organic matter are lost through
burning, and micro-nutrients soon become
limited under acid conditions and low soil
organic matter. On sloping lands, soil erosion is also a serious problem.
Slash and burn farm households manage
several species of small livestock although
productivity varies greatly between farms
(Chamón et al., 1999). Women and children
are responsible for the chickens and guinea
pigs raised for food and for the ducks and
pigs sold for cash. Tropical hair sheep are
also kept for household use and sale. All livestock, except guinea pigs, are free to scavenge for food and receive minimal supplements of grain, household wastes and crop
residues. With no veterinary cost and no
input apart from labour, the low level of
production is almost entirely profit. Where
markets are available, dairying is favoured.
Profit margins are modest, but regular
income from milk sales is important.
Ichilo-Sara project
The Ichilo-Sara project was developed by
NRI and CIAT in the tropical eastern lowlands of Bolivia. It addressed three major
development issues. First, the destruction of
moist tropical forest by agriculture; second,
natural resource degradation, and third, the
lack of locally verified, sustainable agricultural systems suitable for smallholder farmers
working in the forest margins.
An “adaptive research network” was set
up with local NGO’s to implement and evaluate an on-farm trial programme which
would test 200 participatory on-farm experiments involving 30 novel cropping, agroforestry and livestock systems (see Figure 1).
These trials were complemented by
researcher-managed trials that dealt with
problems requiring controlled conditions or
used new technologies whose potential in
local conditions had yet to be verified.
The project relied heavily on participatory methods. This made it possible to combine researcher, NGO and farmer knowledge and to empower farmers, NGOs and
CIAT to carry out the type of research they

thought to be relevant. Technologies were
validated under farmers’ conditions and
the participatory approach ensured that
information was disseminated during the
research process.
Sustainability was a central issue in the
Ichilo-Sara trials and on-farm and researcher managed experiments were designed
with the following needs in mind.
• Reduce burning;
• Increase opportunities for perennial
crops;
• Increase the efficiency and productivity
of the fallow period;
• Develop technologies with low external
input requirements;
• Integrate legume covers and green
manure to maintain soil productivity;
• Diversify activities and income generating
opportunities;
• Initiate a sustainable research effort based
on participatory principles
Results
The project verified the local suitability of
perennial species, and identified cropping
systems and sequences that were economically viable for colonist farmers. The association of perennial tree crops, including citrus, peach palm, and tamarind with annuals,
semi-perennials and legume covers proved
that it was possible for small-scale farmers,
with limited capital, to diversify into perennial systems. The annuals and semi-perennials offset establishment costs, and provide a
source of income in the short and medium
term. The legume covers prevent weeds
building up and reduce the amount of
labour needed for weeding. Trials also
showed that the financial burden of establishing perennial systems could be overcome if the cultivated area was gradually
increased and farmers used home-produced
planting material. Experiments with intercropping and rotating rice with legume,
food and cover crops proved that weed
build-up and the cost of weed control could
be significantly reduced. However, these
systems did not halt the yield decline.
Farmers also tested two novel agroforestry
systems. The first was based on the enrichment of bush fallow with native fruit and
timber species, while the second took
cleared land through a sequence of annual,
semi-perennial, and perennial species to a

permanent, tree-rich system. After two
years, results indicated that these options whose components can be modified to suit
the circumstances of individual farmers were appropriate for those households that
had a positive attitude towards trees and
appreciated the income and environmental
benefits they could bring.
Promotion pathways
The Ichilo-Sara project was designed to
help resource-poor farming families living
on the margins of the forest. By collaborating with institutions such as CIAT Bolivia
and local NGOs it was hoped that experimental results would be widely disseminated. Results have, in fact, been good.
Through collaboration, staff training and
specially prepared materials the concepts,
methods, systems and technologies investigated during the Ichilo-Sara trials have been
widely adopted and the project has influenced other Bolivian projects and programmes.
The rate of adoption was monitored after
2-3 years (Warren, 1997), and at the end of
the project (Pound et al, 1999). Among
those farmers who had worked on the trials,
adoption rates were found to be high.
Adoption rates by neighbouring farmers
who had not taken part in the project, however, were low partly because of a lack of
community involvement in the way collaborating farmers were selected (Warren,
1997). When the project ended in 1998,
high levels of adoption were still being
recorded among collaborating farmers.
In 1996, farmers were tending to adopt
single component technologies, rather than
the complete systems being tested (Warren,
1997). This was a matter of considerable

Technical areas addressed
by the project
• Weed management
• Soil fertility maintenance
• Improved food security
• Income generation

concern because the development and promotion of “sustainable systems” was a
major objective. By 1998, the situation had
changed and many farmers were including
mixtures in their expansion plots. Cover
crops were being integrated into perennial
systems and perennials were being intercropped with annuals and semi-perennials.
A high level of farmer-experimentation was
also recorded. Farmers were modifying the
components included in the original
systems, and were comparing alternative
management strategies.
Analysis
Several lessons can be drawn from the
Ichilo-Sara trials. First, it takes time to clarify objectives with stakeholders, and to
design a methodology that meets these
objectives. It is important that all members
of the research team - researchers, NGOs
and farmers - understand the methodological and technical concepts behind the trials
and training should be given if necessary.
Experience showed that data collection
should be limited to the needs of the project
and that participatory research requires the
same rigour and discipline as conventional
research.
There is a potential contradiction
between the collection of on-farm research
results and providing farmers with an
opportunity to adapt technologies. The
Ichilo-Sara trials showed clearly that a balance must be found between these contrasting objectives.
The project concluded that the qualitative and quantitative information from participatory research can be successfully integrated but that an early feedback of results
to collaborating institutions and commu-

Technical principles

+

• Improved availability of animal protein
• Development of sequences towards
•
•
•
•
•
•
•

perennial-rich farming systems
Maintenance of ground cover
Reduction of burning
Identification of cash generating opportunities
Labour reduction
Intensification of land use
Diversity and integration of activities
Simultaneous research and dissemination

Technical options pursued by the project

• Temporal and spatial integration of annual crops, perennial crops,
•
•
•
•
•
•
•
•
•
•
•

cover crops and livestock
Weed control using integrated manual, chemical and biological methods
Agroforestry species for income and fodder
Crop rotations/relay cropping/intercropping
Introduction of locally novel perennial crops
Cut and carry grasses
Renovation of degraded pasture
Enrichment of bush fallows with indigenous fruit crops
Fast-growing forest species for wood, NTFP and fence posts (live or dead)
Imperata control using cover crops
Erosion control using live contour barriers and cover crops
Improved husbandry of livestock

nities is important. Projects should also plan
a strategy to help farmers at the end of the
project so they do not feel “abandoned”.
Ensuring impact
Locally, the Ichilo-Sara project is regarded
as having had an important impact.
However, during the final project workshop
(Pound et al, 1999) it was concluded that
identifying potential alternative technologies is just one step towards achieving sustainable and stable systems. A co-ordinated
strategy must also be identified and implemented to ensure that these technologies
are adopted and utilised. Such a strategy
might include the following elements:
• dynamic dissemination systems;
• technical assistance, especially for technologies that require long-term investment (e.g. fruit and agroforestry systems);
• accessible credit for small farmers with
limited collateral;
• knowledge on adding value to primary
products;
• appropriately structured and resourced
community-based institutions;
• marketing information and structures;
• a policy environment conducive to sustainable land use.
The Ichilo-Sara project succeeded in using
participatory methods to identify and validate sustainable technologies and disseminating them to the farmers in the project.
Many of them are now using these ideas in
their farming activities. CIAT is complementing “conventional” research methods
with participatory methods and NGOs and
extension projects in the area are promoting and adapting technologies identified by
the project. However, further work is needed before small farmers can be assured of
technology, resources and market access.
■
Barry Pound and Rob Paterson, NRI, Chatham
Maritime, Chatham, Kent ME44TB, UK.
Morag Webb, Gonzales Associates, Glyndwr, Carrog,
Corwen, Denbighshire, LL21 9AY, UK.
Adalberto Flores and Benjamin Carreño, CIAT, Av.
Ejército Nacional 131, Casilla 247, Santa Cruz, Bolivia.
Correspondence: b.pound@gre.ac.uk
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Livestock and forage
management in
stabilising shifting
cultivation

Phengsavanh,
Phimphachanhvongsod and Horne
hile acknowledging the complexity and diversity of shifting
cultivation systems, some generalizations can be made to illustrate the role
ruminant livestock play in stabilising
them. In the remoter areas of Northern
Laos, rice shortages caused by frequent
but irregular climactic catastrophes, are
common. Such shortages can last for more
than 6 months and have a serious impact
on household security. Traditionally, farmers have dealt with these shortages by
drawing on the natural capital of the
forests, by hunting and gathering, growing
less popular food crops such as maize and
cassava, and by purchasing rice. Often,
these farmers have little to sell but their
labour, or opium, some forest products,
medicine, herbs, and their livestock cattle, buffalo, pigs, goats and chickens.
The government discourages the production of opium and forest resources are
decreasing as population pressure grows
and villages are resettled away from their
traditional forest resources. Gradually,
farmers have become increasingly reliant
on livestock for their cash income.

W

Benefits from livestock
There are a number of benefits in raising
ruminant livestock:
• They have an assured market with
relatively stable prices;
• They do not need transport: cattle and
buffalo can be walked long distances.
In one recent example, some H’mong
farmers walked their 20 bulls 350 km
from Xieng Khouang to market them in
the capital, Vientiane;
• Provide a good profit for a relatively
low input of labour;
• Are wealth that can be used in
emergencies;
• Utilise natural resources (grass, rice
straw, tree leaves) that would otherwise
be wasted;
26
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• The manure can be used to maintain the
fertility of irrigated rice fields and home
gardens. Some livestock owners sell
manure to lowland farmers.
Serious problems offset these benefits
including disease, limited fodder resources, and crop damage. However, the benefits are so substantial that, in almost all areas, farmers continue to raise livestock to
help safeguard their livelihood.
Fodder scarcity
Factors that have contributed to the scarcity and degradation of traditional fodder
resources include a growing livestock
population and the over-utilisation of
grassland, rice straw, and forest resources.
The expansion of agriculture into traditional grazing land, the reforestation of
grazing land, reduced productivity of
native grasses and restricted access to forest grazing land are also serious problems.
Options for improvement
Shifting cultivators often have very few
alternative ways of feeding their ruminant
livestock. Alternative strategies include
moving livestock between wet and dry
season grazing areas; storing or reserving
rice straw for dry season feeding; and cultivating grasses on fallow land to provide
cut feed for penned animals.
The first two strategies are fairly well
developed throughout the region and
there is little potential for adaptation.
However, the third strategy, managing forages, offers a promising possibility and can

be developed in partnership with farmers.
Villagers are most interested in cultivating
forage species that can be given as cut
feed to penned animals and improving
the grazing areas used for community
managed herds. Case studies have shown
that farmers are particularly interested in
having wet season supplementary feed for
their cattle, dry season supplementary
feed for buffaloes and cattle and more
manure for their rice fields. They also
want to control the amount of damage
animal inflict on crops and minimise livestock losses.
In many cases, farmers are strongly motivated to manage feed resources, but their
innovative capacity is constrained by a
lack of information and planting material.
The successful development of forage
technologies, however, does not depend
on the quantity of planting material
distributed, but on carefully selecting
farmers who acknowledge they have a real
problem and who are prepared to seek
solutions in co-operation with development workers. If this approach is
combined with a broad range of robust
technologies, the chance of successful
adoption is much higher. For example, the
upland areas of Bali are renowned for the
widespread use of Gliricidia sepium, a
shrub used as a living fence and source of
dry season fuel. Yet this species was only
introduced in 1970 in a “hundred
cuttings” and owes much of its success to
the fact that farmers were able to identify
their problem and found the species
appropriate, robust and easy to manage.

Forages that stabilise
In Northern Laos, farmers and development workers are exploring ways in
which forage species introduced into the
area can be integrated into technologies
that will help stabilise shifting cultivation.
This is being done in two ways. First, by
comparing indigenous feeding strategies,
such as cutting and grazing, using an
introduced species. Second, they are
developing new ways of incorporating
introduced forages into existing shifting
cultivation systems.
Regional evaluation of more than
70 forage species in five locations resulted
in the identification of eight broadly
adapted and robust species.
• Brachiara brizantha (currently cv
Marandu with other lines soon to be
tested),
• Brachiara decumbens cv basilisk,
• Brachiara humidicola CIAT6133,
• Brachiara ruziziensis cv Kennedy,
• Andropogon gayanus cv Kent,
• Panicum maximilliani T58,
• Paspalum atratum BRA9610,
• Stylosanthes guianensis CIAT184.
These species are now being evaluated for
their potential in cut-and-carry or grazed
systems by about 100 farmers in three
northern provinces. At this stage, evaluations are informal and without replication,
because the aim is to encourage a greater
number of farmers to participate in farmer
innovation. Should promising innovations
emerge, they will be encouraged by farmer-to-farmer visits and studied in more
detail in formal, replicated on-farm trials.
At the moment, farmer-managed trials are
either in progress or are just beginning.
They will evaluate and adapt three potentially useful innovations suggested by
researchers on the bases of experience
gained elsewhere. These innovations are
discussed below.
Forage trees and fences
Crop damage caused by livestock is a
major and constant concern in the upland
areas of Northern Laos. Farmers already
use some living fences (mainly Jatropha
curcas) either to keep animals in or out of

fields. In some areas, especially those managed by H’mong people, enormous efforts
are put into building solid, semi-permanent fences of wood, wire and bamboo.
Living fences incorporating Gliricidia
sepium, Laucaena leucocephala (on better soil) and Calliandra calothyrsus (in
the higher areas) have considerable potential and can ease this burden as well as
provide supplementary feed. However,
the technical advantages and limitations of
these trees need to be evaluated by farmers and development workers together
and farmers’ criteria for accepting or
rejecting these technologies must also be
carefully explored.
Oversowing upland rice.
Oversowing upland rice with Stylosanthes
guianensis is not new but it is an innovation that has the potential to improve subsequent fallows and provide benefits such
as reduced weeding and increased soil fertility. The use of forage legume species for
fallow fields in shifting cultivation areas
has been the subject of much detailed and
promising research. Although the potential benefits such as reduced weeding
requirements, improved soil fertility, easy
establishment after a round of weeding
and reduced risk of erosion, are well documented, farmers have been slow to adopt
it. There are many reasons for this, but
probably two are particularly important.
First, most of the work done in Laos on
Stylosanthes guianensis has been carried
out on research stations or in researchermanaged trials with the expectation that
the technologies can then be “extended”
to farmers. There is a need to establish
informal oversowing trials with farmers to
discover what aspects of oversowing
appeal to them and to see what treatments
should be studied in subsequent formal
trials. Second, sowing fallow fields with
forages means they can be better protected from uncontrolled grazing. Fallow
improvement with the farmers of Hoauy
Hia village would almost certainly fail
because of the lack of sturdy fencing.
However, in H’mong areas where individual fallow fields are often sturdily fenced,
the potential is much higher.

Informal and formal trials with farmers
began with oversowing Stylosanthes guianenses CIAT184 in upland rice fields after
the first round of weeding. The species
has demonstrated particular potential.
It was able to establish itself rapidly, had a
low impact on rice yields if sown late
enough, and is able to grow well on poor
soils. Several other legume species are also
being considered for this purpose.
Oversowing maize
In several areas of Northern Laos, farmers
had complained about the burden of
weeding maize fields. This is especially
true in areas of poor soil where maize
growth is slow and the crop cannot outcompete weeds. After the successes of
farmers in Makroman village, Indonesia,
several legume species, including
Centrosema pubescens, Stylosanthes guianensis CIAT184 and Chamaecrista
rotundifolia cv Wynn) were oversown
into young maize and evaluated in informal farmer trials.
Conclusions
Farmers in the shifting cultivation areas of
Northern Laos are strongly dependent on
ruminant livestock for livelihood security.
Diminishing feed resources have caused
some farmer groups to take steps to manage feed resource, particularly through
planting introduced forage species. Others
recognise the problems but have not had
sufficient access to information or planting materials to help them develop their
own forage technologies. Both groups of
farmers are prepared to work with development workers to explore ways in which
local feeding technologies can be strengthening by introducing new, robust forage
species, comparing them to existing species and evaluating new ways of incorporating them into existing farming system.
■
Phengsavanh, Phimphachanhvongsod and Peter
Horne Contact: Peter Horne, CIAT Team Leader,
Forages and Livestock Systems Project
PO Box 6766 Vientiane, Lao PDR. Tel: +856 21 222796;
Fax: +856 21 222797;p.horne@cgiar.org
The information in this paper has been gained from the
field experiences of many dedicated development
workers associated with the Forages for Smallholders
Project.
Adapted from: Horne, P. The role of livestock and forage
management in stabilising shifting cultivation in Laos.
IIRR Resource Book (see p.30).
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Monoculture or
polyculture?

Transect of planting structure:

Sabirin and Hamdan
orth Sumatra is a province in the
Indonesian archipelago. Its tropical rain forest has a rich natural
biodiversity to which traditional swidden
agriculture has contributed a rich agro-biodiversity. However, this richness is steadily being replaced by the monocultures of
oil palm and subsidary crops such as
cacao, rubber, tea, tobacco and sugar cane
on the large governmental plantations
(3,359,719 ha.), private estates (498,988
ha.) and smallholder properties (770,408
ha.). On a considerable part of the total
land area (7,168,068 ha) the rich biodiversity is being constantly eroded.

N

Pinang (Areca pinata ) as barrier

Kakao (Theobroma cacao)

Petai papan (Parkia spiosa)

Duku (Lansium domesticum)

King Banana, Sirih (Piper betle) and economic activities like animal husbandry are
disappearing. The products of monocultures cannot be used directly for home
consumption or home industries. Older
farmers find it hard to remain in the production system and the system itself cannot be adapted to the conditions and
needs of the local people.

Impact of monocultures
Natural vegetation is generally cut and
burned to clear the land for plantation
crops. This means that biomass and biodiversity of considerable economic value is
lost and soil degradation, erosion, and air
pollution becomes a problem. Monocultures require considerable amounts of
chemical fertiliser and pesticides that also
pollute the environment, and the large
amounts of water needed for oil palm have
created water scarcities. As moncultures
destabilise the agroecological system
many oil palm pests and diseases have
emerged, including Ganoderma sp, firecaterpillar and termite. The cacao moth
has become a particularly serious pest in
cacao plantations and is very difficult to
eliminate. Monocultures have had a deep
impact on social relations and culture as
well. Traditional community spirit like
gotong royong (a system of mutual cooperation or community self-help) has been
weakened and traditional products like

Development of polycultures
The Pesticide Action Network North
Sumatra (PAN-NS) began to develop alternative agricultural models to counter the problems caused by monocultures. In this way
they sought to generate higher levels of biodiversity and systems that were more environmentally friendly and delivered more
economic benefit and profit. Since 1990,
PAN-NS has been working with local farmers in different parts of North Sumatra to
analyse and experiment with polycultures.
Several polyculture models have been developed in which cacao (Theobroma cacao)
plays an important role. Local trees like
durian (Durio Zybetinus), duku (Lansium
domesticum), petai papan (Parkia spiosa)
or coconut (Cocos nucifera) are intercropped with cacao and pinang (Areca pinata) planted around the polyculture. In
some places cattle can also be integrated
into the system. Currently, PAN-NS is

Table 1. Economic evaluation of the polyculture model
No

Cultivated plant

1
2
3
4
5
6

Durian (Durio zybetinus)
Duku
Petai Papan (Parkia spiosa)
Pinang (Areca pinata )
Cacao (Theobroma Cacao)
Cattle

Plant/animal
Population
36
36
36
133
800
6

Production
year/unit
.200
.500 kg
025
4 kg
2.75 kg
6

Cost/item
(Rp)
1,000
2,000
1,500
3,000
5,000
1,000,000
Total Rp

Total income/
year (Rp)
7,200,000
36,000,000
1,350,000
1,596,000
11,000,000
6,000,000
63,146,000

Covert to US$ 9,021 (1US$= 7000 Rp)

Table 2. Economic evaluation of a comparative monoculture (oil palm/cacao) model
No

Cultivated plant

1
2

Oil Palm
Cacao

28

Plant
Population
143
1000

Production/
year/kg
27,456
2,750
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Cost/ item
(Rp)
0 ,500
5,000

Total income/
year (Rp)
13,728,000
13,750,000

Durian (Durio zybetinus)

experimenting with local coffee as a main
commodity crop.
The choice of trees to be interplanted
will depend on whether the area is forest
or cacao plantation. Banana (3x3 m.) can
be planted as a pioneer crop on land
where there are no trees. Local trees of
economic significance can be planted in
between the banana plants at spacing
appropriate for the species concerned. In
the second and third year banana plants
will be replaced by cacao.
Sustainability analysis
The performance of a one hectare based
polyculture model planted 10 years ago
with 6 head of cattle integrated into the
system has been compared to one hectare
monoculture models of cacao and oil palm.
Table 1 and 2 provide the economic data.
Based on these data and the ecological,
social and cultural arguments mentioned
above, it can be concluded that monoculture models are not as profitable as they
seem and are ecologically and socially
unsustainable. Although this is increasingly being admitted, it has not yet resulted in
alternative development policies and practices. Sustainability has to be taken seriously in agricultural research and policy
making in Indonesia.
Conclusion
Based on our experiences we conclude
that small-scale polyculture is a very
appropriate model for rural people, particularly in regions with high biodiversity.
Polyculture is affordable, it does not need
much capital for external inputs and only
requires 2-4 hectares of land for each
household. Although animal theft can be a
serious problem, polyculture is a model
for profitable, environmentally friendly
and sustainable development. In addition,
it is feasible for farmers and NGOs to adapt
the cacao based polyculture model to
other tree crops like coffee, if they are
able to get the support of a funding agency
through a revolving fund.
■
Sabirin and Hamdan, PAN North Sumatra,
Jalan Rahmadsyah Gang Baik No. 476-C Medan,
20215 Indonesia, Tel/Fax + 62- 61- 7366438,
panns@indosat.net.id

CONTRIBUTIONS
From slash and burn to slash
and mulch

The full text
of these articles can
be requested
from the authors
or from ILEIA.

The Manobos and Mamanwas in the
isolated Philippine island of Mindanao
have traditionally used slash and burn
techniques to open new swidden to
produce sweet potato, upland rice and
other crops. Most of their fields are on
relatively steep slopes and average
rainfall is above 4000 mm. The swiddens were often left fallow after only
one year. Recently, forestry activity has
put land for new swidden under pressure. Encouraged by the Tribal Filipino
Programme Surigao del Sur (TRIFPSS),
farmers have modified their practices.
For several years they have been
growing more vegetables and have
planted fruit trees, coconut palms,
bananas and abaca in multiple cropping. Today most farmers have
replaced ‘slash and burn’ by ‘slash and
mulch’.
Local leaders have drawn up a management plan for the KALASAG Ancestral
Domain. The farmers decided they
would no longer open new swiddens

but only cultivate those areas that had
been opened up earlier. Fields planted
with perennials like abaca, banana and
fruit trees in combination with sweet
potato are quite well protected. But,
despite the practice of covering the soil
with organic matter from previous
crops, cut weeds and sweet potato
vines, soil cover in most cases is not
enough to effectively protect the soil.
Considering that most fields are located on relatively steep slopes additional
measures are necessary to control erosion and maintain soil fertility. The
farmers have been reluctant to adopt
the system of planting hedgerows along
the contour lines of slopes in fields
intended for the production of staples.
The traditional beliefs and religious
practices of the Manobos and
Mamanwa reflect a deep respect for
nature. The information about sustainable agriculture practices provided by
TRIFPSS has blended well with these
beliefs. Some leaders agreed with the
observation, that if the indigenous
people had acted like neighbouring
‘Christian’ colonist farmers, they would

have already cut all the trees around
their farms. Obviously the problems of
agriculture and their solutions involve
cultural and moral issues. For the communities in the KALASAG area, insisting
on their specific culture has proven
fundamental to their survival.
Winfried Scheewe, Sustainable agriculture
and rural development consultant, Quintos II,
Mabua, RP-8300 Tandag, The Philippines.
Phone/fax: +63 86 211 3602.

Does intensifying pasture
management in
tropical Latin America
protect forests?
This paper is based on data from the
Tropileche research and extension
consortium using results from three
research sites in Colombia, Costa Rica
and Peru and compare the adoption
and effects of improved feeding
systems for small-scale farmer milk
and beef production. These systems
were: a new Brachiaria grass variety,
an association of Brachiaria with a
legume called Arachis pintoi, and a
cut-and-carry system with Cratylia, a
leguminous bush that serves as a protein bank during dry months. To varying degrees in all sites, the improved
forages increase both stocking rates
and milk production. Although
improved pastures require more
labour to maintain them, the greatest
obstacle to getting small-scale farmers
to adopt them is their large initial
establishment cost. Intensive pasture
systems can be highly profitable but
when capital is scarce or cannot easily
be borrowed, they are not financially
feasible.

Artist: Rolly Nicart

Indigenous Shifting Cultivation in Northern Western Ghats, India
In India shifting cultivation is practised in the Eastern Ghats and some parts of the Western Ghats. In the latter
region it has yet to receive serious attention. A two-year study conducted by AERF revealed that most of the
families practising shifting cultivation or dongarsheti are from low-income groups. At least one person from
each family has migrated to cities for jobs or education. There is not enough manpower intensive dongarsheti.
Moreover, the meagre income generated from inferior quality jobs is not sufficient to run a village household.
Out migration is therefore responsible for both the maintenance of these traditional practices and the
decrease in area devoted to dongarsheti. In 75% of the total number of villages surveyed, dongarsheti has
been reduced almost to a demonstration scale and there are large tracts of mature fallows. In the more
remote areas, however, dongarsheti is still the main livelihood strategy.
Assessing the shifting cultivation practices from this region on a larger scale is a matter of great urgency.
Improved fallow management and marketing of local varieties could provide supplementary income for the
communities.
Archana Godbole and Jayant Sarnaik Applied Environmental Research Foundation, Pune , India. Email: aerf@vsnl.com

Review of the evidence regarding the
effect of improved pasture technology
on forest cover led to an alternative
hypothesis: forest scarcity is a prerequisite for technology intensification.
It was found that, where markets
modestly value forested land, as in the
Peruvian Amazon, a private farmer’s
decision to raise cattle extensively
by converting additional forest for
pastures appeared perfectly rational.
However, in more developed regions
with older forest margins as in Costa
Rica and to a lesser extent Colombia,
farmers tend to produce livestock
more intensively to avoid pasture
degradation and the high cost of
expanding into uncultivated land.
From: White D, Holmann F, Fuijsaka S, Reategui K,
and Lascano C. Does intensifying pasture
management in tropical Latin America
protect forests? Reversing the question. In:
Angelsen A. and Kaimowitz D. (eds). Agricultural
technologies and tropical deforestation.
CAB International, Wallingford, UK. To be
published in February 2001. ISBN 085199 451 2.
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IF YOU WANT TO KNOW MORE
Best practices in shifting
cultivation for sustainability and
resources conservation in Asia
a resource book produced by the
International Institute of Rural
Reconstruction (IIRR), Y.C.James
Yen Center, Silang, Cavite 4118,
Philippines /iirr@cav.pworld.
net.ph. Expected to be ready in
December 2000 see p.2.

Analog forestry: an introduction
by Senananyake R and Jack J, 1998.
Monash Publications in Geography
Number 49, Monash University, the
publications secretary, Dept. of
Geography, Clayton, Victoria 3168,
Australia, fax: +61 3 9905 2948,
gary.swinton@arts.monash.edu.au
ISBN 0 909685 58 4, Aus$ 33.00 +
postage, pp.145.
This booklet explores the major ecological processes that underlie Analog
Forestry. Much consideration is given
to the inter-connectedness of functions within the forest over time and
thus the importance of successsional
changes and the adaptability of plants
and other organisms of the forest ecological system. It postulates that much
of the undervaluing of forests derives
from an ignorance of the wide range
of forest products, most of these from
non-woody plants. In consequence
the nature of forest products is dealt
with in some depth. Much attention is
given to the design of Analog forests.
It is explained that in the design of
Analog forests the strategies and
values of indigenous people and the
structures and functions of the
relevant ‘native’ forest should be taken
into consideration and that it should
fit appropriately within the human and
natural landscape of the region.
Case studies detail how the approach
has been applied in Sri Lanka and
Australia. Special attention is given to
the possible contribution of Analog
forestry to biodiversity conservation.
A challenging introduction to a
knowledge intensive ecological
approach to (agro-)forestry. (CR).

Farming like the forest: traditional
home garden systems in Sri Lanka
by Hochegger K, 1998. Margraf
Verlag, PO Box 1205,
D-97985 Weikersheim, Germany,
Fax: +49 79 348156;
margraf@compuserve.com
ISBN 3 8236 1293 X ; US$ 40.00
The gewatta or traditional home garden system is investigated and presented by the authors as a model for
30

sustainable land use and biodiversity
conservation. The forest-like gardens
cover 14.5% of the island’s total area.
They offer a habitat for many plants
and animals. At the same time they
provide many of the daily needs of a
growing population. Typical characteristics are a low need for external
inputs and labour, minimisation
of risks and a high adaptability to
change. It has even survived the
development of the monetary market
by adding some cash-crop products.

Still further adaptations are needed to
keep them attractive to farmers many
of who also have jobs outside agriculture as well. To preserve the potential
of these gardens more attention
should be paid to education and training, the encouragement of local culture and establishing a research institute. This is very detailed and nicely
illustrated case study, strongly contributing to better understanding of traditional agriculture. (CR)

Improving smallholder farming
systems in Imperata areas
of Southeast Asia: alternatives
to shifting cultivation
by Menz K, Magcale-Macandog D.
and Rusastra IW (eds), not dated.
ACIAR Monograph No. 52, 280 pp.
ISBN 1 86320 223 4. ACIAR,
GPO Box 1571, Canberra, ACT 2601,
Australia.
It reports on a research programme
on the above subject. It discusses the
problem of Imperata invasion, the
research methodology followed and a
number of case studies on alternatives
such as tree planting, hedgerows,
incorporation of livestock and fire
management.

Imperata grassland rehabilitation
using agroforestry and assisted
natural regeneration by Friday KS,
Drilling ME, and Garrity DP (eds),
1999. ICRAF Southeast Asian Regional
Research Programme, Bogor,
Indonesia. ISBN 979 95537 0 9.
A practical how-to-do booklet based
on the above publication.
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Fallow management systems
documentation and participatory
rapid appraisal methodology by
Magcale-Macandog DB et al. (eds).
1999. Workshop proceedings.
Fallow Management Network –
Philippines, secretariat DB MagcaleMacandog, NRMP – SEAMEO,
Phone: +63 49 536 3459;
Email: dmm@agri.searca.org
A literature review and cases of fallow
documentation are presented and
experiences with different research
tools are discussed.

Building upon traditional agriculture in Nagaland, India. 1999.
235 p. ISBN 0 942717 72 4. Nagaland
Environmental Protection and
Economic Development (NEPED),
c/o Intern. Development Research
Centre (IDRC), 208 Jor Bagh, New
Delhi 110 003, India /
mfaminow@idrc.org.in; Intern.
Institute of Rural Reconstruction
(IIRR), Y.C.James Yen Center,
Silang, Cavite 4118, Philippines /
iirr@cav.pworld.net.ph.
One of the practical resource kits
produced by IIRR with many very well
illustrated practical how to do articles
describing the indigenous land use
system, farmers’ best practices in e.g.
crop, fallow, tree and agroforest
management and biodiversity conservation. Also experiences with participatory development methodologies are
included. Very readable and useful,
also for people outside Nagaland (CR).

Kudzu-improved fallows in the
Peruvian Amazon: a case study of
the impact of technological change on deforestation by Yanggen DR
in: Angelsen A. and Kaimowitz D.
(eds), 2000. Agricultural technologies and tropical deforestation.
CAB International, Wallingford, UK.
To be published in February 2001.
ISBN 085199 451 2
In this empirical research paper,
based on a survey of 220 farm households, the economic reality of farmer
management of fallow-based shifting
cultivation is analysed. Costs and
benefits of traditional and improved
fallowing practices are compared and
an assessment is made of how kudzuimproved fallow adoption affects deforestation in the lowland tropical rainforest areas surrounding the city of
Pucallpa, Peru. It was concluded that,
by reducing labour needs while increasing yield, kudzu-fallow adoption has
been successful precisely because it

fits the local economic conditions and
is superior to traditional shifting cultivation. It is the land quality constraint
and not the land quantity constraint
that leads farmers to adopt kudzu fallows. Kudzu-improved fallows are not
associated with the intensification scenario typical of land scarcity in the
neighbourhood of urban centres.
Farmers in older settlement areas may
be particularly receptive to adopting
improved fallows in order to conserve
the remaining primary forest. (CR).

The Amarasi model: an example
of indigenous natural resource
management in Timor, Indonesia
by Nalan Yuksel, Ali Aoetpah
and Imo, edited by Paul Burgers.
ICRAF-SE Asian Regional Research
Programme, Indigenous Fallow
Management Network, Occasional
paper 1999/1.
A systematic documentation of successful indigenous intensification of land
use by shifting cultivators on West
Timor, Indonesia. Beside their land use
practices, the farmers changed their
indigenous institutions and customary
law. Very interesting reading (CR).

A natural ecosystem analog
approach to the design of a successional crop system for tropical
forest environments by Hart RD.
1980. Centro Agronómico Tropical
de Investigación y Enseñanza
(CATIE), 7170 Turrialba, Costa
Rica. In: Tropical Succession ;
v.12 (1980) no.2 p.73-95.
A succession crop system is described
and compared with a conventional
system showing the potential of the
analog approach. Further scientific
analysis of the approach provides
evidence for the hypothesis that the
agricultural viability of a particular
crop system is directly related to the
degree of similarity of that crop system
to a natural plant system in the same
environment.

Farming in nature’s image : an
ecological approach to agriculture by Soule JD, Piper JK. 1992. 286 p.
ISBN 0 933280 88 2 (pbk) :
USD 19.95. Island Press, PO Box 7,
Covelo, CA 95428, USA.
In the first half of the book the authors
analyse why there is a need for ecologically sound agriculture and, though
very briefly, discuss experiences with
and the benefits of “nature like” agriculture. The book really becomes
interesting when the authors start to

write about the research of ‘The Land
Institute’ which specifically deals with
developing agriculture modeled on
native North American prairie. In this
ecosystem model natural perennial
grasses are replaced by perennial
seed crops for human consumption.
The research deals with basic
questions such as: seed yields of
perennials; over-yielding in perennial
polyculture; the internal supply of fertility and the management of weeds,
pests and plant pathogens. Though the
research is an inspiring approach
which provides hope for future success, a lot of work still remains to be
done. A book for people interested in
new concepts. (CR)

The forest islands of Kissidougou :
social dynamics of environmental
change in West Africa’s forestsavanna mosaic by Leach M,
Fairhead J ; Millimouno D,
Kamano M. 1994. 93 p. Institute
of Development Studies (IDS),
University of Sussex,
Brighton BN1 9RE, UK.
Kissidougou prefecture of Guinea is an
example of West Africa’s forest savanna transition zone, with dense forest
“islands” encircling villages in the
midst of savanna area. To analyse vegetation change during the last century,
aerial photographs and remote-sensing, archives and methods for participatory environmental monitoring were
used. In contrast with the general opinion of ecologists and policy-makers,
the areas of forest and secondary
forest vegetation proved to have
increased since the turn of the century.
People suggested that it was their work
to intensify agriculture and encourage
forest growth. Officials in the meantime instituted repressive laws to
restrict local practices, as they thought
the local resource management to
be destructive. The authors analysed
what happened and why there is a
discrepancy between expert opinion
and villagers’ perspectives. (IHG)

Sesbania sesban improved fallows in eastern Zambia: their
inception, development and farmer enthusiasm by Kwesiga FR et
al. in Agroforestry Systems 47: 4966, 1999. Kluwer Academic
Publishers, The Netherlands.
Several studies since 1987 have
demonstrated the potential of two- or
three-year sesbania fallows in restoring soil fertility and increasing maize
yields. Analysis showed that these
improved fallow systems were feasible, profitable and acceptable to far-

mers. The potential to increase maize
production without applying mineral
fertilisers has excited thousands of
farmers who are enthusiastically participating in the evaluation of this technology. Presently, a strong network of
institutions comprising government,
NGOs, and farmer organisations is
facilitating the adaptive research and
expansion of improved fallow technology in eastern Zambia. The paper
mainly focuses on the performance
analysis of researcher-managed trials.
Some attention is also given to farmerdesigned and managed trials and partnerships.

Farmer experimentation and
innovation : a case study of knowledge generation processes in
agroforestry systems in Rwanda
by Biggelaar C (den) ; Hart N. 1996.
123 p. Forests, Trees and People
Programme (FTPP), Swedish
University of Agricultural Sciences
(SUAS/IRDC), Box 7005, S-75007
Uppsala, Sweden. (Community
forestry case study series, ISSN 1020
4466 ; 12).
Active planting and management of
woody species by farmers is relatively
new in Rwanda. The farmers processes of generating knowledge about
agroforestry, particularly their experimental methods, were studied. Locally
identified tree experts had different
knowledge about tree cultivation than
local farmers. The latter had less land
and were more likely to experiment
with integrating trees in complex systems with field crops. It proved difficult to differentiate experimentation
from normal farming practice, as each
season is an experiment . Knowledge
production by farmers was oriented to
use but also to a future beyond the farmers lifetime. Considerable gender
differences in knowledge about trees
was found. Communication networks
for knowledge sharing were weak and
here more support it needed. Highly
recommended reading for PTD practitioners. (AWB)

Farms, trees and farmers :
responses to agricultural intensification by Arnold JEM, Dewees PA
(eds). 1997. 287 p. ISBN 1 85383 484 X
(pbk) : GBP 16.95. Earthscan
Publications, 120 Pentonville Road,
London N1 9JN, UK.
The uncertainties connected to tenure
rights often lead to overuse of communal trees in open-access situations.
In addition, serious deforestation has
occurred in many places to satisfy the
demand for fuelwood. This explains

the dwindling number of off-farm
trees. To make up for these losses,
smallholders have planted trees in
their fields or near their homesteads.
Though these scattered trees cannot
make up for the loss of biodiversity
encountered in forests, the trees play
an important, but relatively littleknown, role in survival strategies of
smallholders. In addition to supplying
firewood, trees are used to complement otherwise monotonous diets, as
windbreaks, to check erosion, and to
supply a whole range of miscellaneous
products. Many of the original projects that promoted tree planting on
smallholders’ farms were not very
successful: they were triggered by the
conviction that the energy shortage
would automatically imply a need for
more fuelwood. However, this did not
take the whole complex farmers’ perceptions into account in which decisions go well beyond the energy-fromfuelwood consideration.

More recent projects have showed a
better approach. This is presented in
this book through case studies from
South Asia and Eastern Africa. The
focus is on changes in tree management strategies over time and on farmers’ decisions in the light of changing supply and demands. The case
studies examine the relationship
between tree management and subsistence needs, market opportunities
and constraints, availability and allocation of land, labour and capital, and
exposure to risk and risk management. It is the value of this book that it
reveals the complexity of farmers’
decision making processes. The book
primarily addresses a scientific
audience. (WB)

Batak resource management :
belief, knowledge and practice
by Eder JF. 1997. 52 p.
ISBN 2 8317 0366 2 : USD 12.00.
IUCN Forest Conservation
Programme, International Union
for Conservation of Nature (IUCN),
Strategies for Sustainability

Programme, Rue Mauverney 28,
CH-1196 Gland, Switzerland; WWF
Forest Programme, World Wide Fund
for Nature (WWF). (Issues in Forest
Conservation).
This report on the Batak of Palawan
Island in the Philippines shows how,
in practice, Batak belief and knowledge about the environment are inextricably bound up in the resource-use
routines of everyday life. Systematic
comparison of past and current Batak
practices with those of lowland
Filipino migrants show that the Batak
approach to making a living remains
consistently less destructive of the
natural resources and ecological integrity of their forest environment than
does that of migrant lowlanders. The
report also looks at the weaknesses
and strengths of the traditional Batak
management system as a basis for
future sustainable use. The author states that, given that lowland migrants
and outside facilitating agents such as
Haribon Palawan and IUCN bring
additional, complementary strengths,
there is considerable grounds for
optimism about the future, assuming
that significant political progress continues to be made in returning control
over local resources to local people.
For this continuous collaboration is
needed. An interesting case study with
a strong focus on non-timber forest
products. (CR)

Agroforestry guides for Pacific
Islands by Elevitch CR,
Wilkinson KM (eds). 2000.
239 p. ISBN 0 9702544 0 7 :
USD 24.95. Permanent Agricultural
Resources (PAR), PO Box 428,
Holualoa, HI 96725,
USA / guides@agroforestry.net;
http://www.agroforestry.net.
These guides written by and for
agroforestry researchers, field-level
extension workers and farmers
provide a real clearinghouse on traditional and modern agroforestry not
only for practitioners on the Pacific
Islands but are also very useful in
other regions. The separate sections
deal with topics like multipurpose
trees, non-timber forest products,
understorey crops, tree integration,
species selection, economics of farm
forestry and multipurpose windbreaks. They include principles as
well as practical implications and
information on references, further
readings, magazines, addresses, web
links, organisations and resource
persons. Aspects like forest ecology,
indigenous fallow management, analog (agro-)forestry and ecological
intensification are not yet included in
the publication. (CR).
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NETWORKING
The Forest Garden Initiative
Programme supported by
Counterpart International promotes
and continues to work on the analog
forestry model that fosters the
restoration of degraded land through
the development of family-owned
forest gardens around the world.
Community-based ecosystem management, certification and marketing
of forest garden products are part of
the Forest Garden approach.
For more information:
- Counterpart International, Inc.,
1200 18th Street NW, Suite 1100, Washington,
DC 20036, USA; Tel: +1 202 296 9676;
Fax: +1 202 296 9679; info@counterpart.org ;
http://www.forestgarden.org/
- International Analog Forestry Network:
http://www.rcfa-cfan.org/
- The Forest Garden of Robert Hart: http://www.globalideasbank.org/BOV/BV-314.HTML

Soil Fertility Research at Wye
College, University of London, UK.
The main focus of the research
group’s work is the legume/rhizobium symbiosis and its impact on nutrient cycling. Its web site provides
information on such topics as

improved fallows for Western Kenya,
improved cropping systems, livestock-based systems etc. The web
site also provides information on the
Organic Resource Database
(ORD), a project initiated by the
Tropical Soil Biology and Fertility
Programme and Wye College. So far
the main plant species covered has
been tropical legumes. Decision tools
to identify best use options are
provided. The database addresses
researchers, extensionists and NGOs.
It can be accessed free of charge and can
be downloaded from the web site
http://www.wye.ac.uk/BioSciences/soil/

Forest, Trees and People
Programme (FTPP) supports rural
populations participating in developing forest resources, and publishes
the excellent periodical Forest,
Trees and People Newsletter.
Address: FTPP Network, SLU Kontakt,
Swedish University of Agricultural Sciences,
Box 7034, 750 07 Uppsala, Sweden;
Tel: +46 18 672001; Fax: +46 18 671980;
FTPP.Network@kontakt.slu.se ;
http://www-trees.slu.se/

Trop SCORE
The Consortium for Tropical Soil Cover and Organic Resources Exchange, TropSCORE, is an
association of regional and international members set up to collaboratively acquire, synthesis, exchange and disseminate information about low-external-input approaches for improving smallholder farming systems in the tropics and managing the natural resource base in a
sustainable manner. The main focus is on cover crops, green manure and other organic
means of managing tropical soils. Topic covered are of particular relevance to farmers in
Africa, Asia and Latin America working in areas where resources are severely limited.
Members of the Consortium include:

CIDICCO, The International Cover Crops Clearinghouse, Honduras, Apartado Postal
4443, Tegucigalpa MDC, Phone: +504 232 3850; Fax: +504 239 5859; cidicco@gbm.hn ;
http://www.sdnhon.org.hn/miembros/cidicco. Information, including Cover Crops News
and several books, available is available in Spanish and English.
CIEPCA, The Centre for Cover Crops Information and Seed Exchange in Africa, Republic
de Benin, 08 BP. 0932 Tr Postal, Cotonou, Phone: +229 350188; Fax: +229 350556;
ciepca@cgiar.org . Newsletter and several publications available in French and English.
CIIFAD/MOIST, The Cornell International Institute for Food, Agriculture and
Development working group on Management of Organic Inputs in Soils of the Tropics is
based at Cornell University, 618 Bradfield Hall, Ithaca, New York 14853, USA. MOIST is an
interdisciplinary working group that investigates and exchanges information on cover
crops, green manure, managed fallows and mulches in tropical farming systems.
ECHO is a NGO resource centre and global bookstore: 17391 Durrance Rd., N.Ft. Myers,
Florida 33917, USA; Tel: +1 941 543 3246; Fax: +1 941 543 5317; books@echonet.org ;
http://echonet.org/ . ECHO provides international development resources including
publications. It also makes seeds of under-exploited food, agroforestry, and soil-improving
crops available on request free of charge.
Other services provided by TropSCORE include:

- TropSCORE Information Gateway Website, an international clearinghouse and search
engine for TropSCORE internet resources on soil cover, organic inputs and tropical soil
management.
- e-list of active electronic discussion groups in French, Spanish and English.
- print-to-web project providing internet access to “grey” literature and regional
newsletters in order to scale up access to local information sources.
- Green Manure Cover Crops (GMCC) seed bank and on-line seed source database
(planned for 2001).
For more information on TropSCORE contact: Lucy Fisher, CIIFAD/MOIST, Phone: +1 607 255 2920;
lhf2@cornell.edu and http://ppathw3.cals.cornell.edu/mba_project/moist/TropSCORE.html
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Improvement and management
of the fallow lands in West Africa
is a research programme for the
improvement and management of village fallow land. It aims at the intensification of the crop/fallow cycle.
Research teams are based in Burkina
Faso, Côte D’Ivoire, Mali, Niger and
Senegal.
Further information (mainly in French):
Institut de Recherche pour le Développement
(IRD), B.P. 1386, Dakar, Senegal,
Tel: +221 849 3535; Fax: +221 832 43 07 and
http://www.ird.sn/act-rech/jachere/projet.htm .

Overstory is a free e-mail journal
that serves people working in tropical
agroforestry, forestry and sustainable
development in 133 countries.
It is published by Permanent Agriculture
Resources, P.O. Box 428, Holualoa, HI 96725
USA; Tel: 808-324-4427; Fax: 808-324-4129;
E-mail: par@agroforester.com; Web site:
http://www.agroforester.com. Past editions can
be seen on: http://www.agroforester.com/overstory/osprev.html Some themes discussed are:
Traditional agroforestry No.51; Non-timber forest products No. 53; The understory No.56;
Value-adding No.63; Twelve tree myths No.68.

Rural Learning Networks in
Community Forestry aims at
improving farmers’ livelihoods by
facilitating farmer self-learning and
information exchange on indigenous
and locally innovated knowledge and
practices, farmer-to-farmer exchange
and communication. In community
forestry, implementation of farmerled research and extension approaches such as Farmer Field Schools is still
in its infancy. The Forests, Trees and
People Programme (FTPP) supports
the initiation of the Rural Learning
Network Approach.
For more information contact ftpp@fao.org and
http://www.fao.org/forestry/FON/FONP/cfu/topics/en/learn-e.stm

New Forests Project (NFP) offers
nitrogen-fixing tree seeds, technical
information and training materials
free of charge to groups worldwide.
Address: 731 Eighth Street, SE Washington,
DC 20003, USA; Tel: +1 202 547 3800;
Fax: +1 202 546 4784; icnfp@erols.com

New website on organic farming
CABI Publishing is pleased to
announce the launch of a new organic
farmingresearch internet site at
http://www.organic-research.com
The site contains the latest news on
organic agriculture and information
on events, research, education,
legislation, jobs, network links and
cases of organic farms in the North
and the South. A search function is
also available.

CAN YOU
CONTRIBUTE
Information on Water
Harvesting wanted
I am collecting and documenting
success stories on traditional and
recent methods of water harvesting, soil and water conservation
and river-bank erosion control.
I am also collecting information
on publications dealing with these
issues and on organisations
promoting water harvesting in
other regions. I am keen to
exchange info and photos with
like-minded activists in other
parts of the world. I would be
grateful if there are readers of the
LEISA Newsletter who can provide
me information or send me the
addresses of persons and associations involved in this cause. I am
especially looking for cases of
groundwater enrichment through
reforestation and other in-situ
methods. Such case studies are
very important in today’s context.
The information collected in this
way will be collected together and
passed on to others via appropriate media.
Shree Padre, journalist, Post Vaninagar,
Via Perla, Kerala-671552, India.
spadre@vsnl.com

Second international
competition on Grassroots
Innovations
Any innovations attempted by
farmers, artisans, fishermen and
women, slum dwellers, workshop
mechanics, primary or secondary
school teachers or local communities on a wide variety of subjects
are eligible for this competition.
Suggested topics include, for
example, managing natural
resources, biodiversity, developing new farm implements, herbal
pesticides, curing diseases, building houses, reviving culture and
enrolling children or improving
performance in primary education
or any other field of human
knowledge.
The award winning entries will be
published in the Honey Bee
Newsletter and included in the
multi-media, multi-language database on Grassroots Innovations.
Winners will also be invited to the
Honey Bee network meeting in
India in February, 2001.
You are invited to send your contribution
including information on genesis,
background, innovators/s, origin of idea,
accompanied by photographs and/or video
if possible, to:Prof Anil K Gupta,
Coordinator, SRISTI and Honey Bee network, Indian Institute of Management,
P.O. Box 15050 Ahmedabad 380 015 India.
anilg@iimahd.ernet.in ; http://www.sristi.org
Last date for submission: December 30, 2000

REGIONAL EDITIONS
News from LEISA El Boletín
for Latin America
espite the changing political circumstances that
threaten the stability of democracy and delay its
consolidation in some of our countries, the willingness shown by peasant farmers, technicians and professionals in Latin America to search for alternative
agricultural strategies continues to generate grass
root innovations. However, these are still too few and
dispersed to create the impact needed to reverse
poverty among small-scale farmers or to stop the
erosion of natural resources in many parts of Latin
America. Nevertheless, the information being provided by our readers and the steadily increasing number of subscriptions shows that LEISA and
Participatory Technology Development are making
great strides on this continent. We can see that LEISA, El Boletín de ILEIA has come to play an important role in communicating information about
sustainable agriculture and LEISA and complements
the work of other communication efforts such as the
Peasant-to-Peasant experience in Ecuador and
Nicaragua, radio programmes and magazines.
Although much remains to be done to ensure that El
Boletín de ILEIA is viewed as the outcome of a truly
participatory process, we are on the right track. We
are getting increasing numbers of articles from
readers based on their experiences, research work
and other breakthroughs. Questionnaires asking for
readers’ opinions about the content and presentation
of the magazine are often attached to El Boletín.
Replies are mostly positive, although it must be said
that only about 30% of our subscribers usually
respond. Perhaps filling in questionnaires is not so
effective in this day and age. We are therefore looking

D

LEISA INDIA
he response to the integrated agriculture
issue has been very encouraging and there
has been a 40% increase in the number of
contributors. In addition there is a growing
diversity in geographical coverage as well as in
the background of contributors. We have received contributions from all parts of the country
from Assam in the east to Rajasthan in the west
and from the northern, southern and central
regions of India as well. Contributors include
farmers, research students, senior academic,
NGO project workers, extension officers, scientists attached to premier research institutions
and senior bureaucrats. Presently, we are doing
our best to select those articles that best share
experiences gained in the different regions,
practical field-based experiences and articles
that report the successful use of technologies
that our readers may also be able to try.
As a result of the LEISA India platform, there
is already a lot of information exchange among
the contributors and readers. For instance,
Shri Narayana Reddi, a well known progressive
farmer who contributes a regular column to
LEISA-India was inundated with mail when he
offered a specific seed variety. Similarly, there
are a lot of exchanges on network experiences,
especially on network models and on efforts
to combat desertification and increase
biodiversity. The number of subscribers is also
steadily increasing and many new names are
being suggested for inclusion.
The coming LEISA-India edition on
Farmer Innovation will include: a report of a
farmer innovators workshop ( role models in
the region ); crop based innovations; process
based and technological innovations; the
philosophy and functioning of pioneering
networks like Honeybee and regional partners
like Hittalgida and the crusading spirit behind
them.
As you know we have always distributed the
ILEIA Newsletter and the LEISA India supplement separately. The Farmer Innovation issue
will be the first time the two magazines will be
brought together in a brand new regional magazine: LEISA-India. AME Bangalore will continue to handle its publication and distribution.
■

T

Those who are interested in LEISA-India may write to the
following address. K V S Prasad, Coordinator, Info. Systems
and Documentation, AME Programme / LEISA - India, 368,
4th cross, 3rd phase, J P Nagar, Bangalore - 560 078. India.
email: amebang@giasbg01.vsnl.net.in

for more efficient ways of obtaining opinions in a
situation where rural populations still have very limited access to electronic means of communication.
Maybe our colleagues from LEISA India and those
working on sustainable development magazines in
other continents could help us out by suggesting ways
in which we can
keep in touch with
our readers’ opinions, so that we
can include their
criteria in the
magazine. We are
very grateful for
any letters we
receive, either via
e-mail or by post.
In September
2000, we received more than
100 applications
for new subscriptions. Many were
from peasant farmers themselves
including three peasants from Yucatan in Mexico.
All the agro-ecological farmers from Ecuador,
Bolivia and Peru who attended the Ecological
Farming Meeting held in Lima in September 2000
requested a subscription to El Boletin de ILEIA.
■
Teresa Gianella-Estrems, Editor, estrems@amauta.rcp.net.pe

Energia

➔ http://www.energia.org
ENERGIA is an international network on Women and
Sustainable Energy, founded in 1995 to create an institutional
base for galvanising action to strengthen the role of women
in the energy sector. Energia is open to both men and
women from the South and North interested in promoting its
goal to “engender” energy and “empower” women, through
the promotion of information exchange, training, research,
advocacy and action aimed at sustainable energy development that is equitable for all.
ENERGIA News is produced jointly by Energy, Environment
and Development (EED, Kurten, Germany), the Technology
and Development Group (TDG, Enschede, the Netherlands)
and ETC Energy (Leusden, the Netherlands). The focus is on
practice, with a conscious effort to interpret and learn from
this practice.

For more information: Email: ruaf@etcnl.nl Sheila Oparaocha ENERGIA News Secretariat c/o ETC Energy
PO Box 64 3830 AB Leusden The Netherlands Tel: +31.33.4943044 Fax: +31.33.4940791
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NEW IN PRINT
●
Farmers’ perceptions and
sustainable land use in the
Atacora, Benin by Adegbidi A [et al],
1999, 49 p. GBP 5.00. Collaborative
Research in the Economics of
Environment and Development
(CREED), Environmental Economics
Programme IIED, 3 Endsleigh Street,
London WC1H 0DD, United Kingdom;
Institute for Environmental Studies
(IVM), VU, De Boelelaan 1115,
1081 HV Amsterdam,
The Netherlands. (Creed Working
Paper series ; 22). IIED Bookshop,
3 Endsleigh Street,
London WC1H 0DD, United Kingdom
bookshop@iied.org.
This paper documents part of a study
on the farming systems in Atacora,
North West Benin and is a contribution
to the development of appropriate environmental policies for the area. In this
survey farmers’ awareness on soil fertility decline was examined, whilst an
overview of the practices adopted for
maintaining or restoring soil fertility
was made. The traditional way to combat land degradation is to leave the land
fallow, but due to land pressure these
fallow periods are being shorter.
Alternatives are known, but adoption
rates are low. (IHG)

view of the issues involved and their
complexity. It is encouraging to note
that universities are recognising that
they have a critical role to play in creating sustainable futures. (IHG)

●
Modern coconut management :
palm cultivation and products
by Ohler JG (ed.). 1999. 458 p.
ISBN 1 85339 467 X : GBP 45.00.
Food and Agriculture Organization of
the United Nations (FAO), Viale delle
Terme di Caracalla, 00100 Rome,
Italy; LEAD Progamme, Institute of
Cultural and Social Studies, Leiden
University, Leiden, The Netherlands.
Intermediate Technology Publications,
103-105 Southampton Row,
London WC1B 4HH, UK.

●
Integrating concepts of
sustainability into education for
agriculture and rural development
by Bor W (van de) ... [et al.] (eds).
2000. 329 p. ISBN 3 631 36425 3 :
NLG 150.00. (Environmental
education, communication and
sustainability, ISSN 1434 3819 ;
vol.6). Kniphorst Boekverkopers,
Hoogstraat 49, 6701 BM Wageningen,
The Netherlands.
This publication builds on the proceedings of an international workshop held
in August 1998 in Wageningen, the
Netherlands titled,” the Concept of
Sustainability in European Curricula for
Higher Agricultural and Related
Sciences Education” and expands on
the subject with contributions from
outside Europe. The target audience
are those involved in curriculum development in higher agricultural and rural
development education, and who want
to integrate aspects of sustainability
into teaching and learning. Issues such
as biotechnology and market liberalisation demonstrate very clearly the need
to deal with complexity and continue
the discussion on interdisciplinary
teaching and social and environmental
impact. The book is divided into two
parts: a discussion of conceptual issues
and examples of institutions trying to
integrate sustainability into their curriculum. The book gives a good over34

This voluminous book provides a
complete overview of all aspects of
coconut management. Besides updated
information on the general agronomic
aspects, breeding and post-harvest
treatment and processing, considerable attention is given to the role of
coconut palm in intercropping systems
and in combination with pastures and
livestock. Appendices present an
extensive bibliography and a register of
institutions and experimental stations
involved in coconut research. (IHG)

●
Soil Conservation and
Watershed Management in Asia
and the Pacific. APO 2000. 261p.
ISBN 92 833 2249 5 Asian
Productivity Organization,
Hirakawa-cho Dai-ichi Seimei Bldg.
2F, 1-2-10, Hirakawa-cho,
Chiyoda-ku, Tokyo 102-0093, Japan.
Fax (81-3) 5226-3950
Email: apo@gol.com
The seminar on Soil Conservation and
Watershed Management sponsored by
the Asian Productivity Organization
(APO) in November 1998 in the
Republic of China was a means of
addressing related issues in many AsiaPacific countries. This publication contains the seminar proceedings as well
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as resource and country papers. Whilst
the country papers review the current
soil conservation and watershed management situation in the respective
countries, the resource papers focus
on specific topics such as planning for
watershed management, integrated
watershed management, soil conservation extension etc. The papers discuss
the manner in which each country has
tried to tackle the issue, the progress
made and some of the bottlenecks
encountered in the process. It is interesting to note that soil conservation and
watershed management is a priority in
each of these countries, and that it is
supported by state legislation.

●
Learning from change – issues
and experiences in participatory
monitoring and evaluation
edited by Estrella M. with Blauert J.,
Campilan D., Gaventa J., Gonsalves J.,
Guijt I., Johnson D. and Ricafort R.
2000. 274 p. ISBN 1 85339 469 6:
GBP8.95. Intermediate Technology
Publications Ltd.,
103-105 Southampton Row,
London WC1B 4HL, UK.
Bringing together a broad range of case
studies and discussions between practitioners, academics, donors and policy
makers, this book explores conceptual,
methodological, institutional and policy
issues in participatory monitoring and
evaluation. It tackles the common
themes and experiences in participatory
monitoring and evaluation and shows
the challenges – and far reaching benefits – of the approach. Interesting reading for all development professionals,
including field workers, practitioners,
researchers and policy makers.

●
Some successful indigenous
technologies and practices for
watershed management in
Thailand by Thongmee U.,
Phonpunpao P., Teerapon S. 1999.
Royal Forest Department, Bangkok,
Thailand/ ASIAN WATMANET/
Participatory Watershed
Management Training in Asia
(PWMTA) programme, Kathmandu,
Nepal.
Thai civilisation has evolved around
sustainable forest, land and water management since ancient times. In the
recent past, however, the principle of
sustainability has been increasingly
ignored. Highlighting indigenous
watershed management systems in
Thailand, this publication is a contribution to modern watershed management
and conservation. It sets out to promote
indigenous technologies and practices,
particularly in the areas of water har-

vesting and upland irrigation, agroforestry, community forestry, forest conservation, agriculture and stock farming, and soil and water conservation.

●
Fertile soil by Misereor.
2000. 50 p. Misereor, PO Box 1450,
D-52015 Aachen, Germany.
This paper stresses the central role of
soil conservation in rural development
and gives a general overview of the subject. Causes of soil degradation and soil
erosion are given, as well as ways to
combat them on the basis of eleven
Misereor project evaluations. Soil conservation is suggested as the basis for
sustainable systems of land use. (IHG)

●
Highland rice production in
the Philippine Cordillera.
CECAP and Philrice 2000. 213p.
ISBN 97 19081 09 0 Central Cordillera
Agricultural Programme (CECAP),
Banaue, Ifugao and Philippine Rice
Research Institute (Philrice),
Maligaya, Munoz, Nueva Ecija,
The Philippines.

The Philippine Cordillera Administrative Region (CAR) is famous for its
rice terraces – the eight wonder of
the world. However, agricultural
productivity, especially rice production,
remains low. This publication consists
of more than 52 field-tested and farmer-approved practices in the Philippine
Cordillera. Easy-to-understand and
fully-illustrated sheets show how to
increase rice production, enhance traditional cropping systems, improve soil
fertility and land productivity, construct
efficient methods of irrigation, manage
different kinds of pests and weeds,
increase income through rice products,
and many other traditional and alternative examples and practices in highland
rice farming. This book is aimed at
extension workers, farmers, community groups, NGOs, agricultural planners and researchers. It is also an invaluable resource for all those interested
in farmer-tested methods to improve
rice production in the highlands.

●
Linking livelihood strategies to
development : experiences from
the Bolivian Andes by Zoomers A.
1999. 108p. ISBN 90 6832 125 0 :
NLG 29.00. Royal Tropical Institute,
PO Box 95001, 1090 HA Amsterdam,
The Netherlands / kitpress@kit.nl

Why have so many development initiatives failed to improve rural livelihoods
in the ecologically culturally diverse
comunidades of the Bolivian Andes?
The book summaries the insights of a
study - Proyecto de investigacion
sobre estrategias de desarrolla (PIEDAndino) - that examined farmer and
household livelihoods strategies, and
village and intra-village relations over a
15 year period. The book sets out to
explain that many development initiatives in the area have failed because
they were based on an incomplete view
of the local situation and because they
assumed farmers were predisposed to
resist change. PIED-Andino concluded
that the significance of farmers multiearning activities including off-farm
employment was usually seen as a flight
from poverty rather than as part of a
multi-strategy response to environmental degradation. As a result development projects failed to build on farmers
realities and livelihood strategies. Most
evaluations of rural development projects were based on project goals not
on the perceptions of farmers or the
dynamic of the farm household. (MM)

●
Useful plants for land design
by Brazier A. 199?, 112 p. PELUM
Association, PO Box CY301, Harare,
Zimbabwe.
This manual aims at the southern
African region and describes plant species from the perspective of permaculture. It includes many multifunctional
species and species that could be introduced more widely. The different sections deal with: climbing plants, cover
crops, soil stabilisation species, shelter
crops, pest control plants, dryland fruit
trees and irrigated fruit trees. Besides
general descriptions it also includes the
local names and functions of each plant

in the landscape (e.g. erosion control,
windbreak etc.). A very well illustrated
and functional workbook with spaces
for readers’ notes. (IHG)

●
Source book of sustainable
agriculture for educators,
producers and other agricultural
professionals SAN 1997. 136 p.
ISBN 1 888626 03 8: USD 12.00.
Sustainable Agriculture Publications,
Hills Building, Room 12, University
of Vermont, Burlington,
VT 05405-0082, USA.
This book published by the Sustainable
Agriculture Network (SAN) in the
United States is a compendium of
books, newsletters, conference proceedings, bulletins, videos, reports and
web sites with information on agriculture and conservation. The subjects
covered are agroforestry, animal
production, cover crops, horticulture,
grain production, marketing and farm
profitability, nutrient management, soil
quality and conservation, education
and networking, and water quality and
conservation. Each subject has its own
icon, which allows for quick reference.
The book features over 500 entries
organised alphabetically by state, U.S.
territory and foreign country. Each
entry carries information such as title,
author, type of product, abstract, date
published, cost, how to order etc. SAN
also invites readers to update or add an
entry either by mail or through the web.
Details are available at the end of the
source book. Although most of the
entries in the book are related to the
U.S., the information can be equally
useful to people interested in agriculture and conservation related issues in
other parts of the world.

increasing land degradation. The study
offers an example of such an analytical
framework and how it can be operationalized, leading to innovative perspectives on African land use systems.

●
From the roots up – strengthening
organizational capacity through
guided self-assessment by Gubbels
P. and Koss C. 2000. 184p. ISBN 0
942716 10 8. World Neighbours, 4127
N.W.122nd Street, Oklahoma City, OK
73120-8869, USA. Fax (405) 7529700
Guided self assessment is designed to
help grassroots NGOs and community
groups recognize their own potential,
identify critical issues for programme
and organizational development, and
decide for themselves what actions to
take, in relation to their purpose, context and resources. The process presented in this guide provides local
organizations with the tools and perspectives necessary to strengthen their
capacity by regularly reflecting on their
performance, diagnosing internal
strengths and weaknesses, identify priority capacity areas to be strengthened
and designing action plans to improve
effectiveness and long-term viability.

●

●

Rethinking soil and water
conservation in a changing society
– a case study in eastern Burkina
Faso by Mazzucato V. and Niemeijer
D. 2000. 378p. ISBN 90 6754 596 1.
Tropical Resource Management
Papers, No. 32(2000)
Soil and water conservation projects
have had limited success in Africa
despite various intervention approaches tried throughout the twentieth century. This study on eastern Burkina Faso,
by two scholars from different backgrounds, argues that soil and water
conservation is a complex issue in need
of an integrated approach. It suggests
that forms of intensification in African
production systems can be best understood through analytical frameworks
that focus on the interplay of social and
environmental histories, rather than by
assuming a simple trend towards

Nutrients on the move : soil fertility dynamics in African farming
systems by Hilhorst T. and Muchena
F. (eds). 2000. 146p. ISBN 1 8 99825
56 8. IIED Bookshop, 3 Endsleigh
Street, London WC1H 0DD, United
Kingdom / bookshop@iied.org.
NUTNET is a soil nutrient network
made up of NGOs, universities, and
national agricultural research institutes. Studies in six African countries
were carried out with NUTNET’s principal objectives in mind: to facilitate
learning about soil fertility, stabilise
soils and identify the conditions necessary for the sustainable production of
food and other agricultural goods. In
the countries studied agricultural production is in decline, stagnating or has
an uncertain future. The NUTNET studies found that at farm and village level
farmers were using a wide variety of

strategies to cope with low levels of soil
fertility. Farmers use indigenous knowledge to develop their own ways of conservation with the help of local NGOs
and researchers. The editors stress,
however, that it is important to study the
full local and regional effects of
farmers’ initiatives. (MM)

●
Seeding solutions. Volume 1.
Policy options for genetic
resources : people, plants and
patents revisited. 2000. 121 p.
ISBN 0 88936 926 7. International
Development Research Centre
(IDRC)/International Plant Genetic
Resources Institute (IPGRI)/Dag
Hammarskjold Foundation
This volume has been produced by the
Crucible Group, a highly diverse body of
people who came together after the
1993 Conference on the Environment
and Development (UNCED) and in anticipation of the finalising of the General
Agreement on Tariffs and Trade (GATT).
They all shared a common concern for
plant genetic resources and were
alarmed that availability of these
resources for world food security and
agricultural development were being
imperilled by proposed legislation. The
present volume is an excellent source of
information for policy makers and those
requiring an up-to-date overview on the
main issues related to the ownership,
conservation and exchange of germplasm. The book begins by outlining the
current struggle surrounding genetic
resources and goes on to consider biodiversity and the issues of Intellectual
Property Rights. Important here is the
accelerated loss of bio- and cultural
diversity, the commercialisation of transgenic crops and the implications for bioethics and social choice. Part Two discusses the various protocols that have
been formulated in recent years including the Convention on BioDiversity and
the Leipzig Global Plan of Action. The
role of the CGIARs in facilitating access
and exchange of knowledge is elaborated as is the role of World Intellectual
Property Organisation (WIPO) in
relation to knowledge policy making and
the preservation of indigenous knowledge. In the final chapter the strategic
role played by the World Trade
Organisation in many of the issues raised
in the book is discussed including the
controversial role of the Trade Related
Aspects of Intellectual Property Rights
legislation commonly known as TRIPS.
A second volume in this series dealing
with the legal aspects of the debate is
to be published later in 2000. (MM)

I L E I A N E W S L E T T E R • SEPTEMBER 2000

35

Themes for the
ILEIA Newsletter

Artist: Ariel

Traditional slash and
mulch in Guadalcanal
Tony Jansen and Roselyn Kabu Maemouri
he Solomon Islands are located in the
Western Pacific Ocean. The main
islands are volcanic in origin with
mountains reaching 2400m. Climate is wet
and tropical with an annual rainfall of 2500
to 6000mm. There is no distinct wet and
dry season.

T

Most of the country is covered by rainforest
and 80% of the population live in small isolated communities and practice shifting cultivation. Population growth, land degradation
and cash cropping have resulted in shortened fallows that today vary from 5-7 years but
which in some places are as short as three.
‘Slash and burn’ practices are the customary way of preparing garden sites but when
we look more closely at traditional
methods we find there are different approaches to the use of fire. Locally specific
alternative practices have been documented. Some are in common use, others are on
the verge of extinction. These traditional
practices have been used to start discussions with farmers on the role of organic
matter in soil fertility. Here, ‘slash and mulch’ will be discussed.
Yam and pana slash and mulch
Guadalcanal is well known for a ‘slash and
mulch’ system of planting of yam
(Dioscorea esculenta) and pana
(Dioscorea alata) in which no fire or staking is used. The natural vegetation is usually mature forest or secondary forest. This is
cleared leaving most of the trees standing.
Vegetation is spread randomly over the site
and yams are planted with traditional digging sticks. The leaves rot into rich organic
material and trunks and branches form a
mass of crossed ‘stakes’ that support the
36

growing yams. Bananas and taro can also be
planted in this system.
Tasimate slash and mulch
This is a similar method used in Tasimate.
The difference is that it is applied with all
food crops especially sweet potato and
taro. This makes the results likely to be
much more widely applicable.
Secondary forests are often dominated by
stands of maturing pioneer species such as
Macaranga sp. and trees with an understorey of soft ginger and banana-like plants.
Undergrowth is cleared in a fallow of 4-6
years and the garden laid-out under the canopy of larger trees. The crops are planted in
rows in a pattern depending on how the fallow trees that will be cut will fall on the land.
After the plants are established, the trees are
cut and branches and trunks are placed in
wide rows across the garden. Soft leaves and
stems are cut into thick mulch (5-10cm
thick) and spread between the crop.
Sweet potato cuttings are planted farther
apart than is usual in slash and burn systems
and the vines grow over the thick mulch
and rotting trunks. The first harvest comes
from the mulched land, the second from
the areas of sticks and trunks where
nutrients are released more slowly.
Higher yields are obtained from this system
than from other slash and burn systems
practiced on similar soils in this area. Yields
are also good with relatively short fallows.
In fact these short fallow areas are preferred by farmers who practice this method.
Traditional knowledge has an important
role in reinforcing sustainable management
systems. It provides important links to
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March 2001 Vol.17-1
Resilience of agriculture
How do farmers prevent disaster and
react to the catastrophies of drought,
flood, armed conflict, disease and economic crisis? How do farmers deal
with variability and risk? How can the
resilience of farming and rural livelihoods be improved? What impact does
labour migration have on farming
systems and gender roles? How can
women best adapt farming in areas of
labour migration and still optimise benefits and ecological sustainability? How
can gender roles be renegotiated? How
can women farmers best be reached
and supported? How can farming by
refugees be supported? Deadline for
contributions 1 December 2000.
July 2001 Vol. 17-2
Globalisation challenged
Many farmers in the tropics are negatively affected by globalisation of the
world economy and expansion of the
consumer culture. To them, this is one
step further on the road to marginalisation. In reaction, some farmers, communities and organisations have started to reconstruct traditional ‘agri-culture’, save indigenous seeds or harvest
water. Others focus on development
of organic agriculture, local products,
empowerment of local institutions or
alternative education. Still others protest against genetically modified organisms and international agreements on
intellectual property rights.
For this issue of the LEISA Newsletter
we invite articles on such reactions
to globalisation and on how local
communities and farmer organisations
can be strengthened to retain the right
to their own futures. Deadline for
contributions 1 March 2001.

You are invited to contribute to
these issues with articles (about
1800 words + 2 illustrations), suggest
possible authors, and send us
information about interesting issues,
publications, training courses,
meetings and websites.

move from the known to the unknown in
development of new practices to cope with
increasing land use pressure.
■
Tony Jansen and Roselyn Kabu Maemouri,
APACE (Appropriate Technology for Community
Environment), c/o DSE, PO Box 556, Honiara, Solomon
Islands. Phone: +677 39551; Fax: +677 21339;
Email: tonyj@welkam.solomon.com.sb

