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This issue of the ILEIA Newsletter pays attention to high-input
monocultures, especially annual commodity crops. It emphasises the experiences being gained with development of LEISA
for these typical Green Revolution systems. Normally, the ILEIA
Newsletter has a strong focus
on smallholder farmers with
one leg in self-sufficiency and
the other in market agriculture, or even a third leg in other sources of income. But we
assume that farmers with larger holdings, strongly specialised
in commodity crops, have at least as many ecological sustainability problems. And it was for this reason that we intended to
include a few articles on larger-scale farming in this issue.
Although we got several interesting cases on ‘ecologisation’
and diversification of monocultures, most of these cases were,
again, on smallholder agriculture. Could it be that besides IPM
and zero-tillage, not much is moving towards LEISA yet in larger-scale high-input agriculture in the tropics, or is it that we
just do not have the right contacts to get the information.
Maybe this had to be so, considering the large number of
small farmers trapped in monocultures. Hopefully, the articles
and additional information will inspire many new initiatives
towards LEISA.

Dear Readers

As promised in the last issue, we are pleased to present the
new ILEIA team on the back page. How do you like the picture?
The team wishes you an inspiring, creative and resourceful
year 2001!
The editorial team

Sustaining the Green Revolution by
resource conserving technologies
Peter R. Hobbs, Raj Gupta, J.K.Ladha and Larry Harrington

Coverphoto
Rice and groundnut monocultures in
Andhra Pradesh, India. Photo: Bert Lof

The editors encourage readers to photocopy and circulate Newsletter articles. Please
acknowledge the ILEIA newsletter and send
us a copy of your publication
Funding
The ILEIA programme is funded by Sida and
NOVIB

ILEIA is the Centre for 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 have taken every care to ensure
that the contents of this Newsletter are as
accurate as possible. The authors have ultimate responsibility, however, for the content of individual articles.

The Rice Wheat
Consortium in South
East Asia has joined
hands with farmers in
developing resource
conserving technologies to improve production and ecologise the
rice-wheat system in
the Indo Gangetic
Plains. Farmers are
experimenting with
new technologies like
zero tillage, direct seeding, bed planting,
Integrated Pest
Management and
Situation Specific
Nutrient Management.
Although the use of
some of these technologies is spreading fast,
much still has to be
done to make the Green
Revolution sustainable.

8

CONTENTS
4

Monocultures towards sustainability

6

Soybeans for dairy products - a good deal?

7

Ecologisation of soybean production

8

Sustaining the Green Revolution by resource
conserving technologies: The Rice Wheat
Consortium’s example

Editorial

Photo: Alice de Jonge

Angela Cordeiro
Ana Primavesi

Peter R. Hobbs, Raj Gupta, J.K.Ladha and Larry Harrington

Mahaweli settlers in Sri Lanka diversify
their farms using Farm Planning

11 No-tillage rice wheat cultivation: the one straw
revolution
Chris Evans

12 Update on the System of Rice Intensification

Alice de Jonge

Norman Uphoff

In the huge irrigated agricultural settlements of
the Mahaweli in Sri Lanka, farmers are up
against the ever-decreasing profitability of rice
monocropping. Farm Planning for Sustainable
Farming, introduced as a tool for better management of resources and sustainable farm development, has helped farm families to diversify
their farming system and thereby increase
their family income.

Genetic diversity and disease control in rice
Duncan Macintosh

13 How to grow winter wheat? The FukuokaBonfils method
14 In defence of monocultures
David Wood

16 Ecologising rice-based systems in Bangladesh

26

From sugarcane monoculture to
agro-ecological village

Pedro Jorge B. F. Lima and Teógenes Senna Oliveira

20 Crop associations: the Cuban response to
scarcity of inputs
Maria de los Angeles Pino and Humberto Rios Labrada

21 Conversion to organic farming: a project
approach from China

Lindsey Mulkins and colleagues

The Flora community in Negros,
the sugar basket of the
Philippines, diversified the former
sugarcane hacienda to become
more food and energy self-reliant
through its transition into an
“agro-ecological village”.
Sugarcane production has been
reduced considerably and supplemented with crops like maize,
grains, legumes and vegetables. Trash cane
farming, which recycles the residue by allowing it to decompose in the field, is replacing
the traditional burning method that has led to
serious ecological degradation. Farmers are
experimenting extensively with new and old
organic farming technologies.
Photo: REAP-Canada

22

Marco Barzman and Luther Das

18 Organic cotton: the experience of family farmers from Tauá, Brazil

Johanna Pennarz

22 From Sugarcane monoculture to agro-ecological
village
Lindsey Mulkins and colleagues

24 Farmer field schools for ecological potato production in the Andes
Stephen Sherwood, Rebecca Nelson, Graham Thiele and Oscar
Ortiz

26 Mahaweli settlers in Sri Lanka diversify their
farms using Farm Planning
Alice de Jonge

28 Evaluating the sustainability of integrated
peasantry systems. The MESMIS Framework
Santiago Lopez-Ridaura, Omar Masera and Marta Astier

31 Sources, Networking, New in Print
36 Themes for 2001

Ecologising rice-based systems in Bangladesh
Farming in Bangladesh is
increasingly showing
signs of unsustainability.
The New Options for Pest
Management (NOPEST)
project implemented by
CARE-Bangladesh is following a Farmer Field
School approach to introduce farmers to the ideas
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Monocultures towards sustainability
Editorial
he prevailing global trends improvement of crop varieties,
increase in the use of agrochemicals, mechanisation, liberalisation and
globalisation of agricultural trade, national economic growth, increase in the use
of fossil energy, agricultural policies and
subsidies favouring production of main
and export commodities, development of
biotechnology, hybrids and genetically
modified organisms, and privatisation of
research and extension - support the
growth of monocultures, which are often
seen as unsustainable. The productivity
and sustainability of annual food crops is
of extreme importance for feeding an
ever-growing world population. In this
issue, we look at the negative impact of
monocultures, especially of annual food
crops, and the alternatives that are being
developed.
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Monocultures of the main annual

Expanding monocultures
Whenever farmers focus on market
production and adopt the agrochemical
model, high-input monocultures become
predominant. Not only the number of
different crops and animals but also the
genetic diversity tends to decrease. The
increased use of agrochemicals seriously
affects the natural biodiversity in and above
the soil, on the farm and in the wider
environment. Expanding scale and levelling
of land leads to the loss of natural microenvironments and to a further decrease in
diversity. In extreme cases this leads to
large-scale farming with near endless highinput monocultures, year-to-year production of single crops on the same land, as in
many Western and in some Southern
countries like Brazil (soybeans, p.6),
Philippines (sugarcane, p.22), Bangladesh
(rice, p.16) and India (rice and wheat, p.8).
Political and economic forces are
driving agriculture towards monocultures.
Such systems are rewarded by economies
of scale and contribute significantly to the
ability of national agricultures to compete
on international markets. The case study
on soybean monoculture in Brazil (p.6)
provides a good example of how international trade reduces biological and economic diversity, degrades natural
resources and affects small farmers.
Serious consequences
Although this type of agricultural development made it possible to increase production in excess of global population
growth, there is increasing evidence that if
continued its negative impact on food
security, rural poverty, and the conservation of natural resources will outweigh the
benefits. For example (Torres et al, 2000;
Altieri, 2000):
4

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

food crops urgently need to be made

● Evidence from a number of experimental and field sites indicate declining growth
of yields for the main ‘Green Revolution’
cereals under intensive cropping on some
of the better lands, e.g. the Indo-Gangetic
plains (p.8). In some places (e.g. p.6 and
p.22), yields are actually in decline.
● Most large-scale agricultural systems
exhibit a poorly structured assemblage of
farm components, with almost no linkages
or complementary relationships between
crop enterprises and among soils, crops,
and animals. Cycles of nutrients, energy,
water and wastes have become more open
which makes it increasingly difficult to recycle nutrients. Hence, these systems are very
inefficient in the use of their resources.
● Higher primary production is obtained
by increasing the use of external inputs and
is leading to a decrease in their efficiency.
● Use of pesticides in the developing
countries is increasing exponentially, just
as is their negative impact on the health of
people and the environment.
● As specific crops are expanded beyond
their “natural” ranges to areas of high pest
potential, or with limited water, or lowfertility soils, intensified chemical controls
are required to overcome the limiting
factors.
● High-input monocultures depend
increasingly on fossil energy and lead to
depletion of soil organic matter, which in
turn contributes strongly to climate change.
● Lower prices of agricultural products
were particularly beneficial to urban populations, but have not had the same effect in
rural areas. On an average, around 50% of
the rural population in many places remain
to be poor. The most affected regions are
Sub-Saharan Africa and South Asia.
● Dietary consequences of monocultures

more productive and sustainable.

are substantial. Reduced crop and natural
biological diversity has resulted in
decreased dietary diversity. Eating more
maize, rice or wheat has actually increased
micronutrient malnutrition, especially in
Green Revolution areas, termed as ‘hidden
hunger’ (IRRI, 1999).
About two-thirds of the agricultural lands
have been degraded to some degree in the
past 50 years by erosion, salinisation,
compaction, nutrient depletion, biological
degradation, or pollution; about 40% of
these lands are strongly or very strongly
degraded. Unlike more complex agroecosystems, high-input monocultures are
not capable of providing multiple functions of ecological and economic value.
If we choose to continue the current
patterns of resource use, we will be faced
with the decline in the ability of
agro–ecosystems to yield their broad
spectrum of benefits – from clean water to
stable climate, fuelwood to food crops,
timber to wildlife habitat (World
Resources Report, 2000).
Sustainable alternatives possible
In many places in the world it is already
happening! Out of economic and ecological necessity, farmers and development
supporters are trying to move away from
high-input monocultures. Different
approaches are being followed, e.g.
Resource Conserving Agriculture,
Evergreen Revolution, Agroecology,

Permaculture, Regenerative or Organic
Agriculture. There are important differences between these approaches but they
all have a common denominator: resource
conservation.
The transitions described in the articles
lead to: reduced and more efficient use of
agrochemicals, fossil energy, irrigation
water and seeds; storage of carbon in soil
organic matter and biomass (which reduces
climate change); reduction of soil degradation. But at the same time they lead to higher production and lower costs and labour!
This is true for zero tillage in rice-wheat
production (p.8), ecological intensification
of rice production (p.11 and 12), diversification of the production of rice (p.16),
sugarcane (p.22), cotton (p.18) and maize
(p.20), and is contrary to common belief!
Monoculture or polyculture?
But what type of biological diversity is
needed for ecological sustainability?
Wood (p.14) challenges polyculture as a
means of sustainable production of annual
cereals in the light of many natural grass
monocultures. What can farmers learn
from these natural monocultures to
improve the productivity, stability and
ecological sustainability of the present
high-input monocultures? Wood states
that single crops have self-regulation
through high crop-associated biodiversity,
in the soil as well as in the vegetation, in
and outside the field. It is this associated
biodiversity that is strongly influenced and
reduced in high-input monocultures, due
to agrochemicals, intensive tillage and the
large-scale. The cases show that higher
productivity and reduced losses and costs
can be achieved by: combining different
varieties of e.g. rice (p.12), intercropping,
e.g. maize and tomatoes (p.20), rotation of
soybean and wheat (p.7) or combining
rice, fish, vegetables and trees (p.16).
It may also be possible to learn from the
experiences of traditional and ecological
farmers, e.g. how do they manage their
annual cereals? Do they mimic natural
monocropping or do they consciously
combine annual cereals with other crops to
enhance productivity, stability and sustainability? It may be interesting to look at these
in terms of crop management, e.g. How do
ecological farmers in Madagascar get higher
rice yields than Green Revolution farmers?
(p.12). Their System of Rice Intensification
(SRI), is now being successfully tried out in
many countries. Other cereals can be produced in a similar way, as in the example of
the Bonfils/ Fukuoka approach for winter
wheat (p.13). Clover or other leguminous
cover crops used in wheat (p.13) and in
rice-wheat production (p.11) may be an
interesting additional element to zerotillage, among others, in the Indo-Gangetic
Plains (p.8).
Ecosystem approach needed
A shift to resource conservation requires,
first and foremost, a reorientation on how

we look at (agro-) ecosystems - we need to
view their sustainability as essential to our
own. Adopting an “ecosystem approach”
means that we evaluate our decisions on
land and resource use in terms of how they
affect the capacity of ecosystems to sustain
life - not only human well-being, but also
the health and productive potential of
plants, animals, and natural systems (World
Resources Report, 2000). ‘Agroecology’ is
based on a detailed understanding of
ecosystems and the complex interactions
of soil, water, plants, animals and farmers;
it involves the whole farm and landscape
system, and is far more holistic than the
conventional crop ecology approach. This
requires a scientific re-orientation as well.
In essence, the optimal behaviour of
agroecosystems depends on the level of
interactions between the various biotic
and abiotic components. By assembling a
functional diversity it is possible to initiate
synergisms which support agroecosystem
processes by providing ecological services
such as the activation of soil biology, the
recycling of nutrients, the enhancement of
beneficial arthropods and antagonists, and
so on. Today, there is a diverse selection of
practices and technologies available,
although they vary in effectiveness as well
as in strategic value. (Altieri, 2000;
Gliessman, 1999). Making monocultures
sustainable is not just replacing chemical
inputs by organic equivalents, but a systematic farmer-led conversion process.
It requires gradual re-modelling of the
agro-ecosystem by testing various options
to improve ecological and economic
performance as in conversion to organic
agriculture (pg.21).
The design of farm implements adapted
to ecological practices, such as zero-tillage
(p.8) and polyculture is often very important, not only for conditions where mechanisation is needed, but also for those in
which hand labour and animal traction
prevail.
Old truths to be revised
The acceptance of the narrow scientific
logic of conventional agriculture restricts
the real possibility of implementing
alternatives that challenge this logic. Some
opposing practices are:
● Intensive seedbed preparation – zerotillage (p.8).
● Use of herbicides – use of mulches and
cover crops (p.11).
● Continuous irrigation – rice production
in aerated soil conditions (p.12).
● Practices that inhibit tillering in cereals
– practices that stimulate tillering e.g. in
rice (p.12) and wheat (p.13).
● High density row planting in grains
– low density planting e.g. in rice (p.12)
and wheat (p.13).
● Use of agrochemicals to fertilise the
soil and control pests and weeds – use of
cover crops, mulches, and functional
biodiversity (p.22).

The time is ripe to revise such old truths as
the alternatives are resource conserving
and have the potential to increase production in a competitive way. Yet, much
remains to be learned about sustainable
agriculture, thus further research is
essential and urgent (Global Forum for
Agricultural Research, 2000).
The experiences show that there is great
potential in agriculture based on resource
conservation and agroecology. Unleashing
this potential may reduce the need to
introduce genetically modified varieties,
before taking the time to analyse and
discuss possible risks.
Towards biodiversity based agriculture
Merely introducing alternative agricultural
designs will do little to change the underlying forces that lead to high-input monoculture production, and will not improve
the situation long-term. Ecological degradation is not only an ecological process, but
also a political, economic and social
process. Many national and international
policy changes, e.g. regarding pricing and
incentives, research and extension, agricultural trade and education are necessary
to create favourable conditions for
development of sustainable agriculture
(Altieri, 2000).
Transforming monocultures needs
large-scale and intensive involvement of all
stakeholders. Participatory learning,
research and extension programmes that
can reach and mobilise large and diverse
groups of farmers are needed. Supporting
farmer learning and experimentation
through, for example, Farmer Field
Schools (p.24), Farm Planning (p.26),
Sustainability Analysis (p.28), Participatory
Research (p.8) and Farmer-to-Farmer
approaches and the use of mass communication and information technology can be
important elements of a large-scale, costeffective strategy to make the shift.
A mass movement needed!
However, this cannot happen without a
mass movement of farmers and consumers
convinced of the dead-end road of highinput monocultures. Broad coalitions of
development workers, researchers, policy
makers and funders who support such a
movement and create a critical mass against
prevailing economic and conventional
scientific forces are needed.
■
References:
- Filemon Torres, Martin Piñeiro, Roberto Martinez
Nogueira, Eduardo Trigo, 2000. Agriculture in the
early XXI Century: Reflections on its evolution
and nature, and their implications for a global
research agenda. Issues paper commissioned by the
GFAR.
- Global Forum on Agricultural Research (GFAR). 2000.
Proceedings of the GFAR-2000 Conference
“Strengthening partnership in agricultural
research for development in the context of globalization” also CD-ROM. GFAR Secretariat, c/o FAO/SDR,
Viale delle Termi di Caracalla, 00100 Rome, Italy.
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Other references see p.31
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Soybeans for dairy
products, a good deal?
he World Trade Organisation
(WTO) makes claims for international liberalisation of trade in place
of national protectionism. Countries are
not autonomous any more; planning of the
national economy is subject to international rules applied by the WTO. Even in
remote rural areas the world market influences people’s lives.
Brazil is the second largest soybean
grower in the world, producing around
30 million tons per year. The European
Union is the main importer of Brazilian soybean for its extensive dairy industry. In turn
the EU exports large amounts of dairy
products back to Brazil. In the past five
years Brazil has had a negative balance of
trade. Soybean is naturally seen as the crop,
which can generate extra income for
making up the trade deficit.
Specialisation in soybean and dairy is
resulting in serious socio-economic and
environmental problems in both regions,

T

6

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

and is a good illustration of the “system
error” that is inherent to the global system
of agriculture. The challenge of implementing sustainable farming systems has
become even greater in this context.
Angela Cordeiro, a Brazilian agronomist,
was asked by the Swedish Society for
Nature Conservation to undertake a study
on how European agricultural policy affects
Brazilian agriculture and vice versa. The
report is being used in SSNC’s campaign for
sustainable agriculture. This article is based
on the report.
Modernisation of agriculture
The modernisation of agriculture has been
promoted by the Brazilian Government,
since the 1970’s, through the expansion of
agricultural area, subsidised credit and educational, research and extension services
oriented to promote “modern technologies”. This process, aimed basically at the
export market, relies on the intensive use

of hybrid seeds, chemical fertilisers, pesticides and mechanisation, and consumes
huge amounts of fossil energy.
Southern Brazil, the first part of the
country to introduce the Green Revolution,
has major problems of soil degradation, particularly on large farms. This is evidence of
the negative effects of monocropping and
the adoption of an European soil management system, use of chemical fertilisers and
heavy machinery, which are not adapted to
tropical soils (see Box 1). In the Northeast
of Brazil, unsustainable management of
irrigation has resulted in increased soil
salinity, which at present effects 30% of
irrigated areas.
Additionally, unbalanced plant nutrition management has been suggested as
the main cause of pests and plant diseases,
resulting in increased use of pesticides.
Apart from water and soil contamination,
the wide use of pesticides has become a
health problem in rural areas. Loss of biodiversity is another negative impact of
agricultural expansion, with deforestation
and replacement of local varieties as main
causes.
The liberalisation of the Brazilian economy in the 90’s has resulted in further changes in land use.
Soybean - a foreign exchange earner
Current market theory states that comparative advantage provides better competitiveness on the international market. In the
case of agriculture, it means that countries
able to produce at the lowest cost are the
most competitive. It is assumed that
increasing scale is the best way to reduce
costs. Geographic expansion of soybean
from the South of Brazil to the Cerrado
region followed this assumption. Therefore, soybean cultivation is now concentrated on farms larger than 500 ha. This is in
contrast to 1985 figures, when medium and
small farmers together produced almost
50% of Brazil’s soybean production.
On the world market, demand for soybean is based on meat consumption patterns. According to market analysts, an
increase in the global demand for meat is
expected due to the market liberalisation.
Consequently, there will be an increase in
demand for soybean meal. Among other
competitors, Brazil is in the best position to
expand soybean production and potentially
increase its market share. Therefore,
soybean is seen as the “golden crop” of
Brazilian agriculture, receiving special
attention from Brazilian agricultural

policies. The equation is simple: the
country needs to achieve a favourable
balance of trade, and agriculture is one of
the main sources of income. Thus, soybean
is seen as a foreign exchange earner that
can boost the national economy and help
the Government fulfil its commitments to
the International Monetary Fund.
Dairy production - loosing out
Dairy production is another dramatic example of the impact of current agricultural
policies. While Brazil is the second exporter of soybean and an important source of
soybean meal, it is also one of the main
importers of dairy products. As a result of
opening up of the Brazilian market, liquid
milk imports from the EU has risen from
19,435 tons in 1992 to 82,433 tons in 1997,
causing serious damage to the domestic
dairy sector. After the market deregulation
in 1992, the Government did not control
milk prices. Imports passed on to the hands
of private industries that also took over the
domestic dairy industry. With increasing
costs of milk production and lowered revenue, many small farms are not able to continue with milk production.
However, milk production is a very
important component of small farming.
While EU, US and Argentina have 805, 105
and 22 thousand farms incorporating dairy
production, Brazil has nearly 1.2 million of
them. Around 40% are family farms below
50 ha. Over and above the continuous cash
flow provided by milk production, cattle
are an important element for the environmental sustainability of small farming. Crop
rotation with forage legumes and the use of
cattle manure in crops and vegetable
production are ways in which animal and
crop production coexist in diversified
farming systems.
Hidden subsidies
These models are justified on the apparent
competitiveness of soybean production in
Brazil and dairy production in the EU.
However, this competitiveness is not real as
it depends on hidden subsidies, both in
Europe and Brazil.
In the case of soybean, the cost does not
include negative aspects such as the environmental impact of this crop on Brazilian
ecosystems. For instance, the expansion of
soybean to the Cerrado region led to deforestation and considerable loss of biodiversity. No mention is made of the cost of energy required for transportation of soybean to
the main ports, thousand of kilometres
away from the fields. The Government
has given fuel subsidies to farmers and
provided all types of facilities to make it
feasible to grow soybean in the Cerrado.
Actually, Brazilian society has paid a high
cost to sustain this “false” competitiveness.
On the other side of the Atlantic,
European society pays for the high
competitiveness of its dairy sector. The low
costs of dairy products are sustained by
enormous government subsidies, creating a

very artificial situation. Moreover, the
intensive production system results in
environmental problems, the costs of
which are not considered. The high yields
associated with artificial low costs disrupt
the national production in countries where
subsidies do not exist, creating a monopoly
in European milk imports.
By analysing these cases it is easy to
conclude that the production systems of
Brazilian soybean and European dairy are
interconnected and that the weaknesses of
both systems sustain each other.
Recognising this connection gives an idea
on the complexity of building sustainable
farming systems. However, from another
perspective, it also shows the potential for
building global alliances between farmers
and consumers beyond national borders.
Fair trade essential
Fair trade is important for food security.
Yet, how can fair trade be established,
respecting social, environmental, economical and cultural diversity between nations?
How can trade be built up so that benefits
to developed countries do not imply
exploitation of developing countries?
Interchange of experiences between
local groups at global level could strengthen
capacities for overcoming the technical,
financial, cultural, political, and trade
barriers to sustainable farming systems.
The case of Genetic Modification (GM) is a
good example of how local actions can
have global influence. The European
society reacted negatively to the introduction of this technology, because of possible
negative impacts on health and environment. Thus, by refusing to buy GM
products, European consumers created a
pressure on retailers, which was transferred to food processors and food traders.
At the same time, civil society in Brazil
campaigned against GM crops. As a result
of European pressure and domestic
campaigning, a court decision was taken
against GM crops in Brazil until environmental impact studies were carried out.
This delay in introducing GM crops to
Brazil strengthened the European position.
Soybean for dairy products is portrayed
as the type of exchange required in meeting the increasing food needs of a growing
world population. But what should not be
forgotten is that both soybean and dairy
production depend on a natural resource
base that is fast degrading due to modern
agricultural practices. As such, sustainable
farming systems are no more a luxury but
a necessity.
■

Adapted from:
Angela Cordeiro. Sustainable agriculture in the global age: lessons from Brazilian agriculture Swedish
Society of Nature Conservation, ISBN 91 558 661 31.
Ordernr. 9132, SSNC, PO Box 4625, SE-11691
Stockholm, Sweden. Fax: +46 8 702 08 55,
Email: info@snf.se. Also available on
www.snf.se/pdf/rap-jordbruk-soja-eng.pdf

Box 1. Ecologisation of
soybean production
Can we ‘ecologise’ soybean monoculture?
It seems that soybean monoculture begins
with a monoculture of the mind, that is
specialisation. We cannot change global
politics in a short time, that is if we can
change it at all. What can we do, technically,
to make soybean production ecologically
sound?
The first problem is that the technology
being used in Brazil is from a completely different ecosystem, the temperate climate of
Europe and USA. As a result, soils degrade
and plants perform badly. Instead of building
up biological soil life to enhance productivity, more fertiliser, irrigation, herbicides and
other chemicals are applied. Ecologically
sound management of soils is the basis for
sustainable agriculture.
Tropical soils need protection from overheating, rapid drying and rain. This can be provided by closer planting, mulch, zero-tillage,
cover crops, intercropping or even shade
trees. A large quantity of organic matter is
needed annually to recuperate the soil aggregates and the porous system. Soybean furnishes too little straw, decomposes rapidly as
it is rich in nitrogen and poor in cellulose,
and as such does not contribute to soil aggregation. In order to maintain the structure of
the soil, crop rotation with maize, millet, or a
similar crop is necessary. After a few years of
continuous soybean production, especially
when planted under zero-tillage, deleterious
rhizo-bacterias including rhizobios, appear,
and may kill the soybean plants. When alternated with maize, soybean yield increases by
20% already in the first year, and the need for
agrochemicals goes down by 50%. When soybean is grown within a full crop rotation,
using soybean - groundnut - maize in summer and wheat - fodder turnip - black oats in
winter, there are practically no diseases and
yields increase every year. The absence of
wind break belts may lower the yields. In
rotation with other food and fodder crops
soybean does not have to be an anti-ecological and anti-social crop. However, adaptation
of soybean varieties to Brazilian soil types and
microclimate is still needed.
Bolivian Indians say,” Agriculture is a
spiritual – social – material activity, and
only when all these three factors are in
harmony does she maintain life”.
Only oriented towards the material aspect,
agriculture will not work, and people will be
sick, degenerate and die.
Ana Primavesi, Fazenda Ecológica, 18730-000 Itaí,
SP. Brazil.
References:
- Primavesi A, 1998. Manejo ecológico do solo.
Ed.16, Nobel, São Paulo.
- Primavesi A, 1997. Agricultura sustentável.
Ed.3, Nobel, São Paulo.
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Sustaining the Green Revolution by resource conserving technologies:

The Rice-Wheat
Consortium’s example
Peter R. Hobbs, Raj Gupta, J.K.Ladha
and Larry Harrington
he Indo-Gangetic Plains of Pakistan,
India, Nepal and Bangladesh are
endowed with plentiful natural
resources, deep productive soils, sufficient good quality water, climatic conditions that permit multiple-cropping, high
population densities and relatively good
infrastructure. The Green Revolution (GR)
of the 1970s and 1980s radically changed
the traditional agricultural system of this
region. Now, about 13.5 million hectares
of land are in continuous rotation of irrigated rice and wheat, providing food and
livelihoods for many millions. Between
1960 and 1995 rice yields increased from
1.55 to 2.66 tonnes/ha and wheat yields
from 0.84 to 2.34 tonnes/ha.
The majority of the farm households
have less than 5 ha of land, whilst a minority have more than 20 ha. All farmers use
improved varieties of wheat with fertiliser.
In rice, some farmers still grow traditional,
fine quality varieties like Basmati as they
fetch higher market prices. Mechanisation
levels are high, especially in the western
regions, with resource-poor farmers renting tractors and threshers for tilling and harvesting. Animal power is still common in
the eastern regions, but farmers complain
of the increasing costs of maintaining
draught bullocks. Many farmers are moving

T

to contract ploughing with tractors; dairy
cows are acquired in place of draught bullocks.
Rice-wheat a safe system
The main factors for the initial success of
the GR and the emergence of the ricewheat system were the introduction of
high-yielding, semi-dwarf varieties and
chemical fertilisers. Pesticides, investments
in irrigation infrastructure, political commitment and policy support played a lesser
role. Free irrigation water, cheap agrochemicals, subsidised power supply and
low-interest farm credit were some of the
crucial supports provided by South Asian
governments that made intensive ricewheat production profitable and a safe
system for farmers.
Stagnation of production growth
However, in the past several years the
productivity growth of wheat and rice has
declined and the expansion of rice and
wheat area has halted due to many reasons
(Hobbs and Morris, 1996). Ecological
degradation of the natural resource base
has occurred as farmers using conventional
technologies harvest up to 10 tonnes of
cereal per year. Long-term rice-wheat
experiments have shown that yield growth
declines at constant input levels.
Unbalanced use of fertiliser and delayed
planting of crops are cited as major factors.
Profitability has dropped as more inputs are

Rice at harvest
time grown
on beds in
the Indian
Punjab
(9t/ha crop,
50% water

Photo: Rice-Wheat Consortium

savings)
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needed to get the same yield. Input subsidies that favoured the GR have lacked farmlevel incentives for efficient input use. The
price of rice and wheat has declined steadily over the last 30 years. Partial removal of
subsidies and ecological problems have put
stress on the economy of farmers.
Ecological degradation
Resource degradation in the rice-wheat
system can take many forms: loss of organic
matter; mining of soil nutrients; build-up of
weeds, diseases and pests; waterlogging,
salinity and sodicity. Additional problems
that reduce system productivity are: low
nutrient and water use efficiency associated
with delayed crop establishment, driven in
turn by inappropriate tillage practices
(delays in sowing wheat after rice can
reduce yields as much as 1.5% per day); flat
sowing and flood irrigation causing nutrient leaching; puddling leading to formation
of a ploughpan, reduced soil permeability
and enhanced soil cracking; and restriction
of plant root and shoot growth and chlorosis due to temporary water stagnation. To
compound these problems, Phalaris
minor, the major weed in wheat has developed strong resistance to the commonly
used herbicides and farmers have had to
shift to new, more expensive herbicides.
Excessive pumping from wells is leading to
declining water tables in fresh water aquifer zones, while inadequate drainage is
causing waterlogging and salinity in others.
Many of these problems are interrelated
and tend to be concentrated in areas where
farmers practice continuous rice-wheat
rotations (Pingali and Shah, 1999).
The Rice-Wheat Consortium
The concern today is to continue the GR
sustainably – to make agricultural practices
ecologically sound and more efficient while
increasing productivity and profitability,
improving farmer livelihoods and reducing
poverty. As population in the region swells,
a yearly cereal yield growth of about 2.5%
will be needed to meet food demands. The
Rice-Wheat Consortium for the IndoGangetic Plains (RWC) is an institutional
mechanism created to deal with these
issues in SE Asia. It is a partnership of
national programmes (Bangladesh, India,
Nepal and Pakistan), international centres
(CIMMYT, IRRI, ICRISAT, IWMI and CIP)
and various advanced institutions (Cornell,
CABI Bioscience, IACR, Rothamstead, and
IAC Wageningen etc.). The RWC believes
that the key to a sustainable Green
Revolution lies in Resource Conserving
Technologies (RCTs).

Promising technologies
Promising technologies to ensure timely
sowing and good plant stands, crucial for
rice-wheat system productivity and efficiency, are being tested. RWC scientists have
developed new tillage and other resource
conserving options, such as surface seeding, zero / reduced tillage, bed planting,
mechanical transplanting, laser levelling,
dry seeding rice, etc. These options have
opened up “space” (time, labour, land and
water) for farmers to experiment with
more diverse cropping systems.
Sowing wheat before harvesting rice
Surface sowing of wheat on to unploughed,
wet soil before or after rice harvesting is
working well in heavy, poorly drained soils.
This technique is particularly relevant to
farmers with small land holdings and little
or no power sources. In the 1997-98 wheat
season, farmers in Nepal using surface
weeding were able to get their crop planted on time, despite continued rain, and harvested an average of 4 tonnes/ha. Farmers
who used traditional methods were unable
to plant a crop at all.
Zero tillage and stubble sowing
Zero tillage and sowing of wheat in standing rice stubble using a seed drill, locally
manufactured in India and Pakistan, is a key
technology for farmers with access to
tractors. This drill, a modified version of the
local rabi drill, costs US$400. Resourcepoor farmers are able to rent them. In a
variant of zero tillage (reduced or minimum
tillage) a rotovator stirs a thin layer of soil in
a strip ahead of the seed drill. Although it
delays planting by 4-5 days compared to
zero tillage, reduced tillage may be the
preferred system for areas with post-rice
harvest weed problems. There is also a
“strip-till” version that cultivates only the
area where the seed is placed and not the
entire area. Both 2-wheel and 4-wheel
versions are available for these reduced
tillage systems. Such technologies open
the door to improvements in resource

efficiency leading to timely sowing, water
savings, higher fertiliser efficiency, reduced
weed germination, less herbicide use,
reduced residue burning, lower fossil fuel
use, decreased air pollution – and higher
yields!
Farmers are very enthusiastic about the
technologies as they save money and
increase production. For example, current
land preparation practices for wheat after
rice requires nearly 12 tractor passes,
whereas zero-tillage only one. This saves up
to 100 litres of fuel per hectare, approximately 1 million litres of irrigation water and
wear and tear of tractor parts. This is roughly a US$50-60 or 30% saving in production
costs per hectare while increasing production simultaneously. The acreage of zero-till
has risen from a few hectares in 1996 to
10,000 hectares in 1999 and over 100,000
hectares in 2000 in NW India and Pakistan.
The main constraint now is the availability
of sufficient good quality seed drills.
RWC scientists and farmers are trying to
cut down on the burning of crop residues,
which amounts to nearly 10 tonnes/ha.
Leaving the stubble on the field as straw
mulch and seeding wheat into this residue,
rather than burning it, could improve soil
structure and fertility, reduce water use and
create a habitat for beneficial insects. This
technology, however, is still in the experimental phase.
Broadcasting rice seedlings
Raising of seedlings in beds and transplanting them into puddled soil is the predominant method of cultivating rice. Puddling
destroys the soil’s physical properties and
gets more expensive as real rural wages
increase. Direct sowing has system benefits
and is an attractive option when the problem of weed growth is tackled. Research is
underway to find integrated ways to control these weeds. Broadcasting of rice seedlings, a system common in China, reduces
labour even further.
Modified bed planter
Traditionally, wheat is planted by broadcasting on flat land. Research has proven
that this method is not ideal for enabling
uptake of nutrients and controlling of
weeds. Bed planting was introduced by
scientists as an alternative, and is being
used by farmers in Mexico on about
0.5 million hectares of irrigated lands.
Here, a machine makes two beds of about
70 cm width. The technology has interesting advantages: it saves seed rate by about
40-50 %; saves water by about 30-40 %;
gives higher yields; reduces lodging;
enhances mechanical weeding; overcomes
temporary water logging problems;
promotes rain water conservation and
allows subsurface fertiliser placement for
reducing N losses in rice and wheat.
The technology is mainly used in wheat,
but is being adapted to rice. Costs of making the beds after every rice harvest is to be
reduced by permanent beds on which each

successive crop will be planted on the previous residue. Bed planting would enable
crop diversification in rice-wheat areas
with the introduction of soybean, maize,
cotton, mungbean, vegetables, and canola
on beds. It also has great potential for
expanding the acreage of hybrids with
reduced seed rate. The latest – modified –
version called the PAU bed planter is manufactured locally in Amritsar, Punjab, India at
a cost of about US$ 425 ex-factory.
A similar model is available in Pakistan.
To help make seed drills, hand tractors, and
tractor implements more widely available,
RWC staff are linking with and advising
farmer groups, local machine shops, and
agricultural engineering specialists.
Integrated Pest Management
To minimise the use of chemicals, the RWC
is developing integrated control measures
for pests, weeds, and diseases in the ricewheat system. Planting wheat in beds facilitates mechanical weeding and provides
good weed control without the use of herbicides. In farmer-participatory trials, zerotillage reduced Phalaris minor populations
by two-thirds in the first year. Growing
early planting varieties (late October)
means that the wheat crop is well
established and can suppress P. minor as it

Photo: Rice-Wheat Consortium

Participatory research
A stakeholder participatory approach based
on strong partnerships is being used to
develop and promote new technologies.
Stakeholders include researchers, extensionists, local manufacturers, NGOs and
farmers. Farmers experimenting with technical options are proving more successful
than researcher demonstrations of
“finished” technologies. With access to the
necessary equipment, farmers are adapting
practices to their own situations and
providing valuable feedback to the other
stakeholders. This approach required a
change in paradigm that increased the
mobility of stakeholders, decentralised
decision making and allowed for strong
partnership and trust building. The longterm implications of farmer tested
technologies on the environment are being
closely monitored by a team of scientists.

Pau bed planter for no-tillage wheat production

emerges in mid-November. Crop
diversification with sunflower, sugarcane
and other crops helps reduce losses to
weeds. Stemborers survive in rice crop
residue, but zero tillage practices actually
help reduce this problem by leaving the
rice stubble standing or as a mulch,
providing a habitat for beneficial insects
that control stemborers.
Integrated Nutrient Management
Balanced and efficient use of organic and
inorganic fertilisers is crucial in making the
rice-wheat system sustainable and profitable. The reduced use of cattle manure over
the years has resulted in a decrease of soil
organic matter. The use of zero-tillage and
the halt to burning of crop residues will
improve this situation. Soil organic matter
dynamics are being studied and monitored
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in fields with new tillage options, rotations
and crop technical innovations. The RWC
is also working on on-farm development of
Site-Specific Nutrient Management. SSNM
builds on: 1) crop nutrient requirements
based on economically efficient yield targets; 2) estimation of potential soil supply
of N, P and K; and 3) plant N-status during
critical periods of growth. The technique
permits an estimation of leaf nitrogen
content at specific stages in plant growth
by measuring leaf greenness. This gives
farmers an idea of when to apply fertiliser
and in what quantities. Simple colour
charts that help better targeting of fertiliser
applications are being introduced to
farmers. (Ladha et al. 2000).
Biotechnology will be needed
Further increasing the yield potential of rice
and wheat seems inevitable. This can be
done by using hybrids, synthetics or
improving the photosynthetic efficiency of
crops. While traditional plant breeding has
been effective in improving crop yields,
biotechnology can make this more
effective, e.g., through marker assisted
selection. Biotechnology can play a role in
providing needed resistance for various

pests, diseases and other biotic stresses.
Herbicide resistant crops may finally enable
farmers to use direct seeded rice without
weed problems. Insect resistant crops could
help reduce the application of pesticide
sprays. A combination of biotechnology and
resource conserving technologies may give
the best perspective on continuing and sustaining the GR. Although investments in biotechnology are increasing fast, major benefits for the rice-wheat system are still to
come. Of course, any research and release
of genetically modified crops should adhere
to biosafety and bioethics standards, and
must be acceptable to civil society.
Policies needed
Policies concerning pricing, incentives,
research, agricultural education, funding
etc. are essential if the efficient use of
inputs and RCTs are to be enhanced. The
case of the Indian Punjab demonstrates
how the efficient use of water is hampered
when farmers are given water free of
charge. Such a subsidy should be more production oriented and linked to water saving
practices. The same applies to pricing of
fertilisers and other inputs. Fertiliser subsidies could be easily used to regulate fertilis-

Effective Micro-organisms Technology
EM-Technology was developed by professor Dr. Teruo Higa in 1980 at the University
of Rhyukyus, Japan. At the First International Conference on Nature Farming held in
Tahialand in 1989, the Asia Pacific Natural Agriculture Network (APNAN) was
formed. This network established an international programme for promoting
research, education and extension of nature farming with EM-Technology.
EM contains photosynthetic bacteria (Rhodopseudomonas spp.), lactic acid
bacteria (Lactobacillus spp.), and yeast (Saccharomyces spp.). It also supports the
activities of other microbes. It is claimed that EM promotes germination, growth,
flowering, fruiting, and ripening in crop plants. It enhances the photosynthetic
capacity of plants and the efficiency of organic matter as fertilisers. EM develops the
resistance of plants to pests and diseases and suppresses soil borne pathogens and
pests. It can also be used in human and animal health care. A good introduction on
EM-Technology can be down loaded from www.agriton.nl/higa.html
In Pakistan EM-Technology is being promoted by Nature Farming Research &
Development Foundation (NFRDF) which set up the Nature Farming Research
Centre and the EM-Technology Training Institute. In the last 8 years extensive
experimentation has led to some important innovations in EM-Technology. Now a
wide network of EM suppliers and technology transfer officers are available for the
thousands of farmers who have begun using EM-Technology.
In January 2000, the EM World Journal (ISSN: 1562-255X) was launched by
Nature Farming Research & Development Foundation, 41-X-101, Susan Road,
Madina Town, Faisalabad, 38060 Pakistan. Fax: +92 41 613507;
nature@fsd.paknet.com.pk
The Journal contains research articles on EM-Technology in agriculture and
health. One of the articles: Technology of Effective Micro-organisms as an
alternative for rice and wheat production in Pakistan by Tahir Hussain et al.,
reports on a long-term field experiment at Faisalabad, Pakistan, to determine the
agronomic and economic merits of EM-Technology. Results were, among others:
EM applied in combination with NPK fertilisers, Green Manure (GM) and Farm
Yard Manure (FYM) caused significant increase in grain and straw yield and in
nutrient uptake by the grain and straw of each crop following the order NPK+EM >
GM+EM > FYM+EM. The GM+EM treatment produced grain and straw yields of
each crop that approached those for NPK alone. A comparative economic analysis
of the treatments showed a significantly higher net return due to EM. The average
net profit from rice and wheat production using EM was US$44.90 / ha and
US$62.35 / ha , respectively, compared to about nil for the conventional rice-wheat
system with optimal fertilisation and management.
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er application, to encourage the switch
from prilled urea to urea super granule
(USG) or slow release forms, and to promote machines that help deep placement
of fertiliser to reduce ammonia volatilisation and nitrogen leaching. Easier credit to
purchase equipment would certainly be a
better policy than subsidies on equipment.
Making the shift to resource
conservation
A major bottleneck in large-scale adoption
of RCTs is the mindset of farmers and other
stakeholders on, for example, the age-old
practice of excessive tillage. The shift to
RCTs requires a reorientation and retraining of all stakeholders. Integration of RCTs
into the respective curricula will enable
extension workers, scientists and farmers
to learn the benefits and needs of these
technologies. Public awareness on the
benefits of RCTs at the farm, village, country and global level is needed. Reaching out
to more farmers requires innovative ways
of scaling up RCTs based on participatory
approaches involving all stakeholders.
Can we make it?
Farmers who have experimented with
these technologies show tremendous
enthusiasm in adopting it and sharing it
with fellow farmers. The RWC believes that
these technologies will become common
place in South Asia in the coming years.
Similar successes of farmer led technology
adoption are seen in Brazil and Argentina
where conservation tillage has been adopted on millions of hectares of land.
However, one note of caution needs to be
made. Unless the population growth in
South Asia is reduced in the next 2 decades,
it will not be possible to produce sufficient
food without degrading the environment.
■
Peter R. Hobbs, CIMMYT Representative for South
Asia, P.O.Box 5186, Kathmandu Nepal.
Raj Gupta, Facilitator for the Rice-Wheat Consortium,
and CIMMYT scientist, IARI Campus (Old NBPGR complex), Pusa, New Delhi 110012, India
J.K.Ladha, IRRI rice-wheat coordinator and soil scientist, IRRI, P.O.Box 3127, MCPO, 1271 Makati City,
Philippines.
Larry Harrington, Director of Natural Resources, CIMMYT, APDO Postal 6-641, Mexico DF 06600, Mexico.
Further information: www.rwc.cgiar.org/new
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No-tillage rice/wheat cultivation

The one straw revolution
Chris Evans
he natural farming rice-wheat
no-tillage system was developed
over 3 decades by Japanese
philosopher and natural farmer Masonobu
Fukuoka. His philosophy evolved as he
saw the reductionist nature of modern
science and the distancing of society from
nature as root causes of humanity’s many
problems. This led him to search for better
ways of farming that work more with
nature, not against it. He realised that
many of our current agricultural needs are
met by too much hard work and high
inputs. Instead, he reasoned that nature
should be allowed to do more work in the
farming system, which it has been
“designed” to do anyway.

T

JPP Background
The Jajarkot Permaculture Programme is a
grassroots NGO working in 4 districts of
Nepal. As its name suggests, it is based on
Permaculture, a technique of sustainable
systems’ design using the direct application
of the principles of ecology. Thus its
philosophy also embodies observation of
and working with nature as the prime
model of sustainability.
The JPP gained its first experience of notill farming during a visit in 1988 by the
author and co-founder of the JPP to Japan.
After this trip, a trial plot was set up on
JPP’s Farm #2 Resource Centre (RC) in
Jajarkot. The farm is about 1 acre of land
consisting of irrigated rice-wheat and dryland crops. Later a second trial was started
at Sita Paila RC in Kathmandu.

The Fukuoka System
The plot was ploughed one last time, sown
with wheat and white clover, then
mulched with the straw from the previous
rice crop. Weeding was necessary until the
clover was established.
The wheat sprouts vigorously while the
clover forms an undercover, acting as a
green manure. This conserves moisture,
fixes nitrogen and suppresses weeds - all
needs, which the farmer normally tries to
fulfil through labour and external inputs.
By letting the clover and the straw do this
work, inputs are lowered and the soil is not
disturbed, allowing it to create its own
system of fertility management, as in a
natural undisturbed soil.
There is no further work until the wheat
harvest the following spring. At this time,
the wheat is cut, and rice is sown into the
stubble and clover, with the wheat straw
mulched on top. There is a risk that the
clover smothers the young rice plants.
Fukuoka floods his fields which weakens
the clover and allows the rice to get away.
After 1-2 weeks he drains the field allowing
the clover to recover while the rice gains
height. At farm #2 there was not enough
water to do this; instead we grazed cattle
on the clover briefly, a few days after the
rice had been planted. At Sita Paila RC in
Kathmandu, the clover was cut for rabbit
fodder. Either way, the clover is controlled
while the rice is given a chance to establish.
For both rice and wheat, it is advised to
coat the seed in a mixture of powdered clay
and water to protect it from birds. When
the straw is applied, it is possible to apply
small amounts of well rotted compost

Ms Man Maya Gaha, JPP technician, with no-till showing
wheat with
clover
understorey

(Fukuoka uses chicken manure) to help
with its decay.
In this way, transplanting is completely
eliminated, while weeding is reduced
almost to zero. And there is no need for
extensive flooding of rice paddies as its
purpose in the traditional system is weed
control.
Experience and lessons
The no-till system as adapted by the JPP has
been extremely successful in that it really
takes much less work to produce yields
which are equal to and in some cases greater than the conventional/traditional methods. Because of the healthy soil, plants are
robust and diseases are almost non-existent.
It has worked consistently at Jajarkot’s
Farm #2 since 1989 and at Kathmandu RC
since 1996. But the technique hasn’t
caught on by itself in the communities surrounding the RCs. This is partly due to the
traditional use of straw as livestock fodder,
and a lack of clover seed. Therefore, JPP has
been reluctant to carry out extension of the
method until sufficient alternative fodder
can be obtained from agroforestry (AF)
systems. Extension of AF thus takes priority
over no-till, until the time is right for
introducing the latter. The no-till method is
so radically different that a major cultural
shift is needed to enact it.
There are many ways of adapting the
method, as JPP was able to do from the original system of Fukuoka. Timing of sowing is
important, and it is possible to sow rice into
wheat, and vice versa, when the previous
crop is still standing. In Jajarkot we had a
problem that the wheat ripened earlier
than in surrounding fields, thus increasing
its susceptibility to bird predation. The
solution was found by either delaying sowing or using a longer rotation variety.
Alternatives to clover need to be tried out –
plants, which fulfil the same functions but
are suitable to different environments,
especially hot tropical/sub-tropical, which
clover does not like. Perhaps vetches are a
possibility. This method emphasises skill in
observation of the crop and its environment, and ability to find plants and
cropping systems, which mimic relationships and patterns found in nature
■

Photo: Chris Evans

Chris Evans, Jajarkot Permaculture Programme,
P.O.Box 10908, Kathmandu, Nepal
Fax +977 1 259833 Email: jpp@mos,com.np
http://www.msnepal.org/partners/jpp/index.htm
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Update on the System
of Rice Intensification
he ecological System of Rice
Intensification (SRI) developed in
Madagascar gives remarkably good
results. Hundreds of farmers have increased
their irrigated rice yields to 6–10 and even
15 tonnes. The main characteristics of the
approach are: capturing full potential for tillering by early transplanting, planting one
by one with wide spacing; providing full
potential for root growth by creating aerobic conditions, alternative wetting and drying of the field, minimum irrigation and early and frequent weeding. A comparison of
some parameters:

T

Conventional
Seed requirement (kg/ha)
80 to 120
Transplanting after days
20 to 30
Spacing cm
10x10 to 20x20
Transplants per clump
3 to 4
Plants/m2
75 to 150

SRI
5 to 10
8 to 15
25x25 to 50x50
1
4 to 25

A full description of the SRI approach has
been published in the LEISA Newsletter
Vol.15 3&4, pp.48-49, “Revolution in rice
intensification in Madagascar”, by Justin
Rabenandrasana.
There is an increasing interest in the
approach, as confirmed by Norman Uphoff
of CIIFAD in a recent update on SRI trials,
which states:
Madagascar: In January 2000, Robert
Hirsch did a report for the French
Development Agency, “La Riziculture
Malgache Revisitée: Diagnostique et
Perspectives, 1993-1999,” He reported that
over the period 1994-99, the average yields

Well-developed

Photo: Association Tefy Saina

SRI rice plant.

of farmers using SRI had ranged between
6.7 and 11.2 t/ha.
In contrast, the SRA system of rice
improvement, recommended by the government and uses HYVs and fertiliser, produced average yields ranging from 3.12 to
4.92 t/ha in the same irrigation systems.
Traditional practices averaged 2.78 t/ha.
China: The first willingness to test SRI outside of Madagascar was at Nanjing
Agricultural University. Dr. Ding Yanfeng in
the NAU Department of Agronomy set up
SRI trials in June-October 1999. With plant
spacing 25x25 cm and 20x30 cm, the yields
were 9.5 t/ha and 9.2 t/ha, but with spacing
of plants 30x30 cm, the yield was 10.5 t/ha.
This is well above the current national
average of 6 t/ha, but more important, it
was obtained with about half as much
water as usual. More trials are being
undertaken during 2000.
Indonesia: During the wet season 19992000, Central Research Institute for Food
Crops (CRIFC) conducted SRI trials at

Genetic diversity and disease control in rice
Scientists from the Philippines-based International Rice Research Institute (IRRI) have found a new way
to control a major disease in rice without using any chemicals. By planting different types of rice alongside each other, they could almost completely control the spread of rice blast, a disease that can cost the
rice industry millions of dollars a year.
A small scale experiment in 1997 suggested that interplanting could achieve 92 to 99% control of
rice blast, as well as an unexpected double success by boosting farmers’ yields by half a ton to 1 ton per
hectare.
In 1998, 812 hectares were planted with hybrid rice and glutinous rice, four rows of one and one
row of the other. The crop was sprayed with fungicide only once. Yields reached 9 tons of hybrid rice
and nearly 1 ton of glutinous rice per hectare. Even more impressive was the fact that, within the interplanted crop, the incidence of blast fell to 5 percent from a common level of 55 percent and the yield
loss dropped from 28 percent to nothing at all. In 1999, the area grew to 3,342 hectares, and the farmers
involved boasted that interplanting was providing them with about US$150 more income per hectare.
By the end of 2000, the IRRI-Yunnan research team plans to extend the scheme to cover up to 60,000
hectares and continue to expand it into the Philippines, Thailand, and other rice-producing nations.
IRRI’s Director General Ronald P. Cantrell says, “The days of unsustainable high-input rice production are a thing of the past!”
For more information:
- Duncan Macintosh, IRRI, MCPO Box 3127, Makati City 1271, Philippines; fax: (63-2) 891-1291;
email: d.macintosh@cgiar.org ; http://www.cgiar.org/irri
- Youyong Zhu et al. Genetic diversity and disease control in rice. Nature 406, 718-122 (2000), Macmillan
Publishers Ltd.
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Sukamandi station, with a yield of 9.5 t/ha.
Nearby farmers’ yields with SRI methods
were 5.9-6.9 t/ha. CRIFC now plans to conduct SRI trials at its stations throughout the
country during 2000, if possible in all provinces, to assess any variations in ecosystem
suitability.
Ivory Coast: The West African Rice
Development Association (WARDA)
conducted a series of tests during the 1999
season, which were characterised at first as
“disastrous.” Yields from two different
varieties with SRI methods were only half
as much as with WARDA varieties and
methods.
However, WARDA conducted the trials
without water control, so seedlings were
inundated for much of their early growth
period, nullifying the synergistic effects of
SRI methods, which require well-drained
soil.
WARDA has designed three sets of trials
comparing SRI with conventional methods
for testing in 2000.
Also in Nepal (CIIFAD), Cambodia (CEDAC),
Sri Lanka (Ministry of Agriculture), Cuba
(The Institute for Investigation of Rice),
Sierra Leone (World Vision International),
Bangladesh (CARE International), India
(ActionAid), Colombia (CIAT), Honduras
(Pan-American School of Agriculture at
Zamorano), South Africa (Agricultural
Research Council of the University of
Pretoria) and Ghana (Ministry of Agriculture) trials have been or will be started.
Trials that we do not know about may
be going on in other places, since papers
on SRI have now circulated fairly widely.
■
For more information:
- Cornell International Institute for Agricultural
Development (CIIFAD), Box 14, Kennedy Hall,
Cornell University, Ithaca, NY 14853, USA.
Email: ntu1@cornell.edu
- Stoop WA, Uphoff N, and Kassam A. 2001. Raising
food production and achieving agro-ecological
sustainability in farming systems for resourcepoor farmers through integrated agricultural
science. A review based on the System of Rice
Intensification (SRI) from Madagascar. Accepted for
publication in “Agricultural Systems”.

How to grow winter wheat?
The Fukuoka-Bonfils method
inter wheat is normally sown in
September-November and
grows just a little before going
dormant in winter. The winter cold triggers flowering. After the floral initiation in
January, the plants develop a number of
tillers and are finally harvested in August.
There are a number of drawbacks in
growing winter wheat the conventional
way. As the plants are still small at the onset
of winter, soil erosion is high. Tillering
takes place in February-March when temperatures are sub-optimal for this physiological stage of plant growth. The plants are
vulnerable and require numerous treatments against weeds and fungi. The frequent tractor passes over the land lead to
compaction and bad aeration of the topsoil.

W

Marc Bonfils’ method
Is there an alternative? Can we regenerate
our soils and still grow the food we need?
Marc Bonfils has experimented with alternative cultural measures in the region of
Beauce, France, for many years and has
developed a system that embraces the general principles of permaculture. Although
Bonfil’s method is primarily for wheat, it is
easily adaptable to other cereals. Bonfils
found a way of growing food without

ploughing in the European climate, as
Masanobu Fukuoka did in Japan.
At the end of June – much earlier than
in the traditional way - wheat is sown, or
rather pressed into the soil at a spacing of
60cm, through the carpet of spreading perennial clover, previously sown in April. The
clover cover assures Nitrogen fixation, better bacterial life, and development of algae
that are also capable of fixing Nitrogen.
During its long vegetative period the wheat
plant makes deep roots before winter sets
in, thanks to better availability of nutrients
and greater bacterial activity. This gives the
plants a head start for the next summer.
Yields of over 15 tons per hectare (6 tons
per acre) have been obtained in this manner. A comparison of some parameters:

Plants/m
Ears/plant
Earlets/plant
Grains/ear
Weight of grains

Conventional
350
0-3
12-15
20-30
Low

Bonfils
1.5-4
100-150
35
40-60
High

Even before harvesting of the ears, the new
wheat crop is already pressed in through
the clover carpet amongst the maturing

Tillering in grain crops can be enhanced
to increase production

‘bushes’ of wheat. Clover is a perennial: it is
not sown each year but simply cut down at
the beginning of the season, at a height that
does not damage the wheat plants.
After harvesting in August, the straw
and chaff are returned to the field. In this
method, tillage is reduced to a bare
minimum, avoiding practices like
ploughing and compaction that retard the
process of revitalising the soil.
Advantages
The optimal temperature for tillering is
20-25ºc. In Bonfils’ method, unlike in the
conventional, tillering starts already in
August of the year of sowing, when temperatures are closer to the optimal. A better
root system develops and a better plant
stand is obtained, reducing leaching of
nutrients in winter. These bigger plants
appear to resist the cold better than young
seedlings. With a wider stand, much more
tillers are produced, each tiller leading to an
ear. The tillering period starting in August is
much longer than with the conventional
winter wheat growing method.
Problems
The main danger lies in the wrong choice
of variety: if a strictly winter variety is not
used, then the plants will go to grain before
winter, producing less than the standard
methods. Most modern varieties, being
hybrids between winter and spring or
warm-climate types, have this tendency.
Therefore, one should seek long-straw,
traditional varieties, with strong vegetative
vigour that gives plenty of side-shoots and
dense foliage.
Mechanical harvesting constitutes a
problem in the Bonfils method, as harvesting takes place amidst young, vulnerable
seedlings. Cutting should be at least 5 cm
above the soil.
A problem of the wheat-clover association is that the wheat grows too tall
because of the richness in soil Nitrogen.
Sowing wide, permitting maximum sunshine and thus reducing the risk of lodging
of the wheat, can counteract this.
■
Adapted from
- Marc Bonfils. Le blé d’hiver et sa physiologie
végétale selon la méthode Fukuoka-Bonfils.
Permaculture Pyrénées. Association las Encantadas.
B.P. 217. F-11300 Limoux, France.
- Marc Bonfils. The harmonious wheatsmith: can we
regenerate our soils and still grow the food we
need? Permaculture Association, Old Cuming Farm,
Buckfastleigh, Devon TQ11 0LP, UK.
Similar experiences are presented in:
- Sayre KD, Moreno Ramos OH. 1997. Applications of
raised-bed planting systems to wheat. Mexico, DF
(Mexico): CIMMYT. 36 p. Series: CIMMYT Wheat
Special Report (WPSR) No. 31.

Drawing: Bockemühl, 1980.

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

13

A dense stand of
wild wheats
(T. dicoccoides and
T. urartu) in

Photo: Jan Valkoun

southern Syria

In defence of monocultures
David Wood
rop monocultures are almost universally decried as unnatural, ecologically dysfunctional, and a threat to sustainable agriculture. At least part of this
belief is based on the idea that all would be
well if agriculture could mimic the structure
of natural vegetation, which time has
shown to be productive, stable and biodiverse. However, relatively complex natural
vegetation - for example, tropical forest– is
always suggested as a model for fields rather
than simpler vegetation. Consequently,
all prescriptions for ecological agriculture
recommend between-crop diversity (polyculture), even to the extent of combining
trees with crops (agroforestry). This
diversity is thought to bring higher levels of
productivity, stability, sustainability and
equitability. This ‘defence of monocultures’
will question the sole reliance on complex
models for all agriculture. In contrast, it will
suggest that more appropriate models for a
key section of farming - annual cereal cropping, now producing most of our food - can
be found in vegetation dominated by single
species, that is, ‘natural monocultures’. Is
there something that can be learned from
natural monocultures that could be of value
to sustainable cereal cropping?

C

Monocultures in nature
It has now been recognised by ecologists
that monocultures exist throughout nature
in a wide variety of circumstances, of which
two could be of importance for sustainable
agriculture.
Marginal conditions: Firstly, natural
monocultures are found in geographically
marginal conditions, very commonly,
between water and land. There are many
familiar examples like the reed beds of
Phragmites australis growing on the margins of fresh-water lakes in Europe. Such
stands can have an age in excess of 1000
years. Salt marshes on the margin between
land and sea in Europe and North America
are often dominated by species of the grass
genus Spartina. Net annual primary productivity of Spartina alterniflora marshes
has been reported as up to 60 tonnes/ha, a
figure close to the highest dry matter yields
of intensively managed arable crops.
Disturbed conditions: Secondly, natural
14
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monocultures are found in disturbed conditions as in the case of Impatiens glandulifera, a summer annual that colonises the
margins of water courses in Europe. It has
been argued that the objective of many
forms of arable farming, especially cereal
cultivation, is to achieve weed control by
creating conditions in which the crop plant
attains the dominant status. As in the example, dominance of a cereal crop depends
primarily upon the synchronous germination of a high density of large seeds followed
by the rapid development of a dense vegetation cover composed of a large number of
plants of comparable age and maturity.
More generally, the importance of cereals that is, grasses - in food production may
relate to the ability of grasses to resist disturbance, indeed to thrive under seasonally disturbed conditions.
Natural monocultures as models
Rice: If there is a natural model for
monocrop wet-rice production it should be
found in a region of domestication of rice, in
southeastern Asia, among wild relatives of
domesticated Asian rice. The seasonally
flooded rivers and deltas of the great siltladen rivers draining the Himalayas seem to
provide the ecological conditions for wild
rice monocultures. The wild rice relative
Oryza coarctata was the most common
and plentiful grass species in the
Sundarabans mangrove swamps of Bengal
and: ‘the first species to establish itself on
newly-formed alluvial river banks, which
are both marginal and seasonally disturbed
by flooding.’
If early farmers chose swamps, first to gather, then to farm rice, they would be working
in habitats where ‘natural monocultures’ are
common. Single dominants are able to
monopolise a swampy site to the virtual
exclusion of any rival and any understorey.
In addition, swamp vegetation has relatively
high productivity, generally around 15-20
tonnes/ha/year. This is attributed to a plentiful supply of nutrients, due to flushing with
nutrient-rich water, and low water stress for
most of the year.
Sorghum: Savannah grasslands worldwide
are often dominated by limited numbers of
species, often from the grass tribe
Andropogoneae, a tribe which includes

Imperata, but also Sorghum and
Saccharum from which the crops sorghum
and sugar cane were domesticated.The verticilliflorum race of Sorghum bicolor was
identified as the progenitor of cultivated
sorghums. It was found as the chief dominant, in enormous quantities, of the extensive tall-grass savannah of Sudan and Chad.
Sorghum was domesticated somewhere
along a belt south of the Sahara from Chad
to western Ethiopia. The races aethiopicum
and verticilliflorum of Sorghum bicolor are
often dominant grasses in the northern
savannah of Africa. These ‘massive stands’
of wild sorghum provide both an evolutionary and ecological pedigree for monoculture sorghum cropping.
Wheat: Perhaps the strongest evidence of
the importance of natural simple models for
cereal agriculture comes from immediate
wild relatives of wheat. These are found in
the Near Eastern region of domestication,
where there has been the most intensive
research on crop relatives. Botanists and
plant-collectors have repeatedly and
emphatically noted the existence of dense
stands of wild relatives of wheat. Wild
einkorn (Triticum monococcum subsp.
boeoticum) in particular tends to form
dense stands, and when harvested its yields
per square metre often match those of cultivated wheats under traditional management. Wild emmer (Triticum turgidum
subsp. dicoccoides) grows in massive stands
in the northeast of Israel, as an annual component of the steppe-like herbaceous vegetation and in the deciduous oak park forest
belt of the Near East. The stand density of
these wild cereals is comparable to cultivated fields, suggesting that these southwestern Asian cereals form the basis of modern
monocrop agriculture.
Ecological determinants
Although the simple structure of natural
monocultures may indicate a model for
cereal cropping, a major question remains
unanswered. What are the ecological determinants of natural monocultures, and can
these be reproduced in sustainable cropping? Answering such questions would
allow farmers not just to mimic the structure of natural monocultures, but also to
mimic the ecological processes that maintain natural monocultures. Despite considerable recent research by ecologists on the
role of species diversity, very little of the
newer work takes up the question of why
some ecosystems have more species than
others. Yet some argue that low species
diversity is characteristic of unpredictable
and ‘environmentally buffeted’ environments, and that diversity is not correlated to
environmental productivity, as in the case
of salt marshes.

Natural flood and fire regimes are examples
of environmental buffeting. At the time of
transition between food gathering and cropping, early farmers would have been very
aware of the impact of ecological determinants such as fire and flood on both productivity and the structure of natural cereal
monocultures: human existence depended
on this knowledge. A transition to farming
that mimicked natural disturbance regimes
in early fields would maintain the undoubted robustness of natural monocultures. For
rice, the ‘artificial swamp’ of the field
reduces competition from weeds and has
allowed rice to persist in pure stands, as
with many grasses in natural swamps. For
the seasonally-dry grasslands which form a
natural model for sorghum, and for wheat
and barley fields, seasonal burning or grazing may be the ‘fluctuating environment’
that gives grasses the competitive advantage
in annual seed production.
Diversity within monocultures
The level of within-species diversity in natural monocultures is also of direct importance for agriculture. Monoculture is
defined by IBPGR (1991) as: ‘the growing of
a single plant species in one area, usually
the same type of crop grown year after
year’. Nothing is said in this definition of
variation within the crop species: complex
varietal mixtures, as often found for example in common bean (Phaseolus vulgaris)
under traditional farming, are monocultures
by this definition. However, the term monoculture is now commonly used as a synonym for single-variety fields. Whatever the
usage for fields, it will be important to know
the genetic structure within natural monocultures and how it compares with the
genetic structure of species found in more
diverse vegetation. There are indications
that some natural monocultures may be
genetically uniform – for example, the many
examples of aquatic plants, which spread
vegetatively – with no intra-specific genetic
diversity. It is commonly thought that such
a low level of diversity is unsustainable in
farmers’ fields. How then does it persist in
nature? In contrast, if natural monocultures
of wild relatives of our cereals are found to
be genetically diverse, then varietal mixtures could add sustainability to cereal cropping.
Crop-associated biodiversity
Concern over the ability of crop monocultures to maintain associated biodiversity
may be misplaced. There is now substantial
evidence that single crops such as rice have
self-regulation through great crop-associated biodiversity. At higher trophic levels,
including parasites and predators on the
herbivores, there is yet more diversity.
Management of the crop cycle to increase
detritus from the rice crop could encourage
detritus feeders and, in turn, natural enemies of rice pests, contributing to substantial biodiversity in a monoculture, and,
under most circumstances, minimal pest

damage. Indeed, the main problem with
monocultures in Green Revolution agriculture could be the loss of associated biodiversity due to the use of agrochemicals, intensive tillage and the large-scale of production,
rather than the monoculture itself. More
information is needed from wild ecosystems
to indicate how the biodiverse properties of
natural monocultures can be maintained in
agriculture.
Conclusions
Hitherto agroecologists have claimed that
sustainability results only from complex
polycultures, which mimic complex - and
therefore stable - natural ecosystems.
While this may be true for more equable
tropical regions, it may not always apply to
seasonally disturbed or marginal environments. Indeed, cereal cropping – producing
most of our food - may be a close mimic of
structurally simple but seasonally stressed
and disturbed natural grassland ecosystems.
However, before simple natural models can
contribute to sustainable farming, we need
answers to many questions. There is an
urgent need for research on natural monocultures – preferably on the close relatives
of our most important cereals such as rice,
wheat, and sorghum. We need to know:
● The genetic structure of natural monocultures: are they genetically uniform or
diverse? What implications could this have
for annual cereal production and could
combinations of different varieties be more
productive and sustainable than the present
monocultures?
● How does the level of genetic diversity
relate to persistence under pest and disease
pressure and to short-term adaptation? Can
this provide lessons for sustainable farming?
● What role does crop-associated biodiversity have in self-regulation of monocultures
and what is its contribution to productivity
and sustainability? What implications does
this have for the technologies used in production of monocultures?
● What are the ecological determinants of
natural monocultures? Does their ecology
always include natural stress or disturbance
such as burning or flooding that could provide models for field management? Are
there lessons for zero-tillage systems?
● Finally, were natural monocultures an
ecological pathway to domestication, skilfully managed by the first farmers and
becoming our first fields? Or, have traditional monocultures always been mixed to
some extent with other crops?
■
David Wood, c/o ICRISAT, Patancheru 502 324,
Andhra Pradesh, India.
e-mail 113077.3244@compuserve.com
Wood D. 1998. Ecological principles in agricultural
policy: but which principles? In: Food Policy, Vol.23,
No.5, pp.371-381. Elsevier Science Ltd.

Pasture Cropping
Darryl Cluff and Col Seis have grappled
for many years with the development
of workable and regenerative solutions
to the severe land degradation problems in the Birriwa-Gulgong area in
central west New South Wales,
Australia. In the 19th century, the
perennial grasslands on the flat to
undulating country, with an average
but highly variable rainfall of about 600
mm, were very productive and ideal for
raising livestock. However, the winteractive perennial grasses and palatable
native legumes disappeared due to setstocking and failure to reduce stock
numbers during droughts. Since 1882
cropping became a major enterprise for
most farmers. Traditional techniques,
which involved the complete removal
of all vegetation, resulted in vast tracts
of bare ground both before and after
the crops. Soil erosion and nutrient
decline on arable land became extensive.
In 1995, they started to experiment
with direct drilling of oat and wheat
into native pasture. They direct drilled
the grain into the permanent groundcover at 25-30 cm row spacing, using
80-100 kg seed and 210-330 kg NPS fertiliser per ha. The pasture cropping
technique utilises a niche in the growth
cycle of what remains of grasslands that
have lost cool season perennials almost
completely. Yields were similar to
those from conventional farmers crops.
But as the cool season annual cereal
crops face little competition from
warm season perennials they require
no cultivation and little or no herbicides, and they improve the vigour and
biodiversity of the grazed pasture and
the condition of the soil.
They are now trying alternative crops
such as lupins and are experimenting
with resowing of native grasses with
the crop seed to improve the pastures.
Livestock is an important component
of pasture cropping. Seis improved the
gross profit on his sheep enterprise by
using sheep to heavily graze pastures
prior to sowing. Adaptation of machinery to the needs of pasture cropping
was important in the creative innovation process.
‘Only lack of imagination prevents us
from growing productive healthy crops
in sustainable biodiverse landscapes’.
Adapted from: Pasture cropping by Christine
Jones, published in: In Practice, July/August 1999,
pp.12-14. Further information: Christine Jones,
PO Box 199a, Armidale NSW 2350, Australia,
cjones@dlwc.nsw.gov.au

A longer version including references is
available from the author and on ILEIA’S web site
www.oneworld.org/ileia.
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Rice - fish integration increases

Photo: Billy Howard, Esq./courtesy CARE, c.2000

production and income

Ecologising rice-based
systems in Bangladesh
Marco Barzman & Luther Das
he Green Revolution in Bangladesh
altered highly diversified agroecosystems that were strongly dependent on natural processes. A wide variety
of vegetables such as lentil (Lens esculenta), eggplant (Solanum melongena), amaranth (Amaranthus tricolor), chilli
(Capsicum annuum) and okra
(Abelmoschus esculentus) were grown as
field crops in the middle elevation areas
between the homestead and the rice
fields. Climbing vines such as bottle gourd
(Lagenaria siceraria), bitter gourd
(Momordica charantia) and country
bean (Dolichos lablab) were grown in the
highest elevations, using trees and houses
as support. A wide variety of trees usually
surrounded the homestead areas. Oxen,
goats, and chickens were abundant.
Irrigation networks covered only 15% of
the country’s cultivated land. A single
annual crop of rain-fed rice was grown
during the monsoon and rice fields were

T

mainly confined to low-lying areas. Native
wild fish and other aquatic organisms
entered rice fields freely. The fish actively
migrated and settled in the fields to breed.
Rice farmers exploited this source of protein and made sure to open their dikes at
the beginning of the monsoon. They also
placed branches in their flooded fields to
create a habitat more attractive to gravid
brood fish. The use of composted cowdung and legumes such as Sesbania
rostrata along with regular silt-laden
floods maintained soil fertility. The
absence of pesticides favored a balance
between pests and natural enemies. These
traditional systems provided a sustainable
supply of fruit, vegetable, grain, meat,
eggs, fish, fodder, fuelwood, construction
material and animal power.
Green Revolution changes
Today, irrigation networks extend over
40% of Bangladesh’s cultivable land. Rice

Table 1. Rice yield differences between users and non-users of insecticides.
Dry season 1998
Monsoon 1998
Dry season 1999
Mean rice yield (t/ha) Mean rice yield (t/ha) Mean rice yield(t/ha)
Project participants using no insecticides
Non-participants using insecticides

4.66 (n=134)
4.18 (n=155)

3.28 (n=172)
2.73 (n=172)

Table 2. Rice yield differences between rice-vegetable and rice-only systems.
Monsoon 1998
Dry season 1999
Mean rice yield (t/ha) Mean rice yield (t/ha)
Participants’ rice-vegetable
Participants’ rice-only

16

3.61 (n=13)
3.66 (n=17)
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5.82 (n=10)
5.16 (n=14)

5.11 (n=114)
4.71 (n=152)

areas have been gradually extended, two
crops of rice per year is now the norm.
Increased production is nearly meeting the
needs of 130 million people. There have
been, however, serious unforeseen agroecological consequences. Vegetable
production for household consumption,
now confined to the homestead, no longer
meets the requirements of the rural population. The number and diversity of trees has
reached catastrophically low levels generating a fuel crisis and a scarcity of fruit. With a
scarcity of fodder, oxen are difficult to
maintain and are increasingly replaced by
mechanical tillers. The small quantity of
dung still available is used almost entirely
as cooking fuel, leaving little for organic
fertilizer. Elevated roads, flood control,
pesticide residues and eutrophication from
fertilizers stopped the migration of fish
from rivers to rice fields. Populations of
native fish species (Channa spp.,
Heteropneustes clarias, Anabas testudineus) are now endangered and the traditional rice-fish systems have disappeared.
The system is already showing signs of
unsustainability. Most rice farmers are
dependent on insecticides for pest control.
A 1995 CARE survey of rice farmers in
Comilla district—a high-input use area—
showed that 96% used insecticides during
the dry season. But despite—or due to—
the prevalence of insecticide use, old farmers report that insect pests are now more
difficult to control than in their youth. They
also report increasing fertilizer dosages for
the same yields and are nearly unanimous
in saying that their soils “are tired”.
The decrease in the ability of rural
households to produce vegetable, fruit, and
high-protein food has contributed to an
unbalanced diet, over-reliant on rice. The
increased rice yields, on the other hand,
have not translated into either improved
nutrition or income.
CARE’s Agriculture and Natural Resource
sector realized that some of the elements of
diversity and natural pest control from traditional systems could be restored to the
intensive rice monoculture systems. The
“ecologised” rice-based systems would help
to increase the availability of diversified
food while making the systems more sustainable. Using the Farmer Field School
approach, the New Options for Pest
Management (NOPEST) project introduced
farmers to the ideas of integrating vegetables, fish and trees in their rice systems
using a natural pest control approach. The
“new-old” techniques have been widely
adopted by more than 40,000 farmers without negatively affecting rice yields.
Reverting to natural pest control
Starting in 1995, the project promoted nonchemical means of pest control in rice. As a
result, 85% of participating rice farmers
completely left out the use of synthetic
insecticides within a single season, and continued to practice natural pest control 5
years later. They rely on natural enemies

Table 3. Rice yield differences between rice-fish and rice-only systems.
Dry season 1999
Mean rice yield (t/ha)

3.04 (n=35)
3.66 (n=17)

5.25 (n=35)
5.16 (n=14)

Participants’ rice-fish
Participants’ rice-only

Table 4. Rice yield differences between rice-fish-vegetable and rice-only systems.
Monsoon 1998
Mean rice yield (t/ha)
Participants’ rice-fish-vegetable
Participants’ rice-only

3.30 (n=3)
3.66 (n=17)

and on the ability of the rice plant to compensate for insect damage, with no negative effects on their yields. The yields of
project participants using no insecticide are
consistently higher than those of non-participant insecticide users (see Table 1).
Since the project participants also modify
other practices, besides foregoing insecticides, it cannot be said that the yield
increase is due entirely to the absence of
insecticides. It does show, however, that
insecticides are not needed to obtain yield
increases. Project participants have higher
net returns than insecticide users. In 1998,
the average net return from the rice crop of
participants, if they sold the entire crop,
was Tk.5,373 (=US$107) per farmer per
season, as opposed to Tk.3,443 (=US$69)
per farmer per season of insecticide users.
Integrating vegetables
In 1991, a group of agronomists from CARE
visited Sitakondo (Chittagong District), in
the southeast of Bangladesh. They found
what appears to be an indigenous dike crop
system. Covering several kilometers, dikes
between and surrounding rice fields are
occupied by rows of country bean grown
on simple supports. Local growers did not
know the origin of the method and believed
it to be ancient, attested to by the large number of country bean varieties in the area.
This system, along with experimental
dike cropping systems from Indonesia
prompted CARE staff to initiate a pilot project involving this technique. In 1995, the
project began exposing men and women
farmers to such cropping systems using the
Farmer Field School approach. Since then,
at least 40% of participating farmers are
growing vegetables on the dikes of their
rice fields, by elevating and widening their
dikes. The most successful crops have been
country bean, yard-long bean, bottle gourd
and okra, all of which, except for yard-long
bean, are traditional crops.
Data of 1998 and 1999 show either no
difference or a slight increase in the ricevegetable systems, in spite of the area lost
to dike crops, i.e., the entire rice-vegetable
field—the check plus the wider dikes—is
producing at least the same total quantity of
rice (see Table 2). The net returns from the
vegetable crop that farmers would obtain if

Dry season 1999
Mean rice yield (t/ha)
5.59 (n=10)
5.16 (n=14)

they were to sell the entire crop—they usually sell 1/4 of the crop—is Tk.733 (= US$15)
per farmer per season, an added value of
14% to the rice crop. Rice-vegetable growers eat vegetables more frequently and
share the surplus with neighbours, friends
and relatives.
Trees-on-dikes
The project also introduced the idea of
growing trees on the dikes without affecting the rice crop, using cultural practices,
such as periodical pruning of roots and
branches. This type of pruning is perfectly
appropriate to trees producing timber,
cooking fuel and fodder. Now, 35% of project farmers are growing bokain (Melia
azidirach), shishoo (Dalbergia sissoco),
mahogany (Swietenia macrophylla) and
acacia (Acacia auriculiformis), and continue to tend them long-term. Although it is
too early to formally evaluate the benefits of
this technique, the number of farmers
planting trees on their dikes is growing and
many have initiated small-scale tree nurseries to supply their community with planting material.
Integrating fish in rice-based systems
ICLARM and the Bangladeshi Government’s
Fisheries Research Institute were among the
first to experiment with integrating fish in
flooded rice systems in Bangladesh, but
their ideas were not extended to farmers. In
the 1992 dry season, CARE conducted pilot
activities in which 180 farmers experimented with rice-fish using non-native fish species as common carp (Cyprinus carpio),
tilapia (Tilapia spp.) and sharputi (Puntius
gonionotus). These early trials showed that
rice yields were increased by 16% with ricefish relative to the previous dry season with
rice-only, 6% of which was attributed to
presence of fish in the rice field.
In 1998 and 1999, yield data of project
participants practicing rice-fish compared
to those practicing rice-only shows that
rice-fish causes no significant decline in rice
yields, and in some cases even an increase.
The rice yields presented here are underestimated by about 5% because the ditch
area in the rice-fish field was not taken into
account when calculating rice yields (see
Table 3).

The net returns from selling all the fish
average Tk.7,354 (= US$147) per farmer
per season. This is more than the returns
from rice and it is perfectly compatible
with rice production. Although not all rice
fields are feasible for rice-fish systems, 30%
of project farmers are practicing it and their
numbers are constantly increasing. As with
vegetables, rice-fish farmers eat fish more
frequently and donate much of it to their
social networks.
Integrating both vegetables and fish
Of course, both vegetables and fish can be
integrated into the rice monoculture and
we estimate that 18% of project farmers
have done so. As expected, their rice yields
are not inferior to those of farmers practicing rice-only (see Table 4).
In conclusion
Cereal crops are frequently considered to
be obligate monocrops. Our experience,
however, shows that there are many ways
in which rice can become part of a more

Photo: Billy Howard, Esq./courtesy CARE, c.2000

Monsoon 1998
Mean rice yield (t/ha)

Planting vegetables on rice bunds to improve nutrition and income

diversified agroecosystem. The “ecologised” monocrop becomes more productive, it offers more services to the farmer
household, and the multiple ecological
interactions within the system increase its
sustainability. The successes we obtained in
diversifying rice monocultural systems still
represent the initial stages in making smallscale agriculture more sustainable. Areas
that require future attention include use of
native fish species, integration of livestock,
interactions between the home garden and
the rice field, and scarcity of organic inputs
for soil fertility management in rice. In other
words, there are probably still many possible beneficial options that could further
diversify and “ecologise” these systems.
■
Marco Barzman and Luther Das, New Options
for Pest Management, CARE-Bangladesh, c/o CARE,
151 Ellis St., Atlanta GA 30303 USA.
barzman@hotmail.com .
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The experience of family farmers
from Tauá, Brazil

Organic cotton
Pedro Jorge B. F. Lima, Teógenes Senna Oliveira

or more than two decades now, the
so-called ‘cotton crisis’ strikes in the
semi-arid Northeastern region of
Brazil. This crisis has touched many sectors of the region’s economy, but the burden lies mostly with the family farmers
who usually plant cotton as their most
important market crop. Since 1986, when
the boll weevil (Anthonomus grandis
Boheman) spread throughout the region,
the crisis became even worse. The boll
weevil was neither the only nor the main
cause of the crisis, but it made the cultivation of traditional cotton crops (mocó,
perennial cotton (Gossypium hirsutum L.
r. marie galante Hutch) almost impossible.
In 1990, a local NGO, ESPLAR, began
researching and developing agroecological
alternatives for cotton cultivation in the
semi-arid region. This was before the first
demands for organic cotton in Brazil
emerged. The initiative was a response to
the demand of family farmers from two
municipalities of the Ceara interior, in the
Northeast of Brazil.
First steps
Between 1990 and 1996, ESPLAR carried
out a Research & Development project
titled “Ecological management of perennial
cotton”. Family farmers from different
municipalities of Ceara took part in the
discussions on what strategies for agroecological management to adopt and
how to carry out the experiments. The
management alternatives consisted of
intercropping the perennial cotton,
planting of an early maturing variety,
removal of affected flower buds, and soil
conservation measures.
The chosen alternatives found many
barriers during experimentation. Farmers
did not adopt all the recommended technologies, especially the removal of flower
buds, which is crucial to the control of boll
weevils. A long tradition of relatively
extensive cultivation of perennial cotton
made it difficult to cater to the additional
labour needed.
However, in 1994, on the basis of the
first results, diffusion of the proposed technologies took place. It was supported by a
loan of US$150/ ha. 130 farmers cultivated
almost 250 ha of crops. Although they did
not reach the expected cotton production
levels, the alternative management system
resulted, in many cases, in the restoration
of soil fertility, and in the continued maize
and beans intercropping. Besides, substantial increases in the intercropping of
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Leucaena (Leucaena leucocephala) and
the making of contour lines were observed
(Sousa, 1999). It was the start of a gradual
change of mind and an inversion of the
predominant logic of many farmerresearchers.
Despite the limitations in production,
the merit of this initiative was the
exposure of ESPLAR and the farmers’
organization of Tauá (ADEC) to the
emerging market for organic cotton. Thus,
in 1993 and 1994, ADEC sold 10.5 tons of
cotton fibre, produced without any chemical input, for the production of organic
cotton T-shirts for Greenpeace Brazil.
A new R & D project
In 1997, ESPLAR started a new project to
develop cropping systems of both perennial (mocó) and herbaceous cotton on an
agroecological basis. At that time there was
deep discouragement amongst the farmers
to continue growing cotton, due to consecutive crop losses.
The new practices to be tested included
planting of annual, herbaceous cotton at
the beginning of the wet season, always in
association with maize, beans and/or
sesame, besides legumes such as Leucaena
and/or Cajanus cajan. Cotton is planted in
strips of 5 or 6 lines, alternated by strips of
the other crops. Contour lines and other
soil conservation practices are adopted
where necessary. Fertilization is done with
farmyard manure, depending on the quantity available to each grower, as well as
with biofertilization of the leaves with fermented fresh manure mixed with other

mineral, vegetal and animal components
that are found locally. Pest management is
based on the removal of flower buds affected by the boll weevil and on monitoring of
the boll weevil population by means of
pheromone traps. Moreover, farmers make
use of Trichogramma spp. to biologically
control Alabama argilacea and other
harmful insects. Sprayings with Neem
(Azadirachta indica) leaf extract are also
used to control worms and as a repellent
for the white fly. After harvesting, cattle
graze on the crop residues in the fields.
During the wet season the pruning of
Leucaena is recommended for use as
mulch.
In order to stimulate the farmerresearchers to apply most of the practices,
ESPLAR has established a “risk contract”,
which gives each of them R$150 on a loan
basis. After harvesting, the cotton goes to
ADEC to be ginned and accounts are settled. The surplus is paid to the grower, but
when the production value is lower than
the debt, ESPLAR bears the loss.
Participatory research and extension:
its results
Despite 3 consecutive years of drought,
from 1997 to 1999, the number of growers
using soil conservation practices, associated crops and ecological pest management
in cotton production has increased considerably, from 4 to 154 in the year 2000.
Some of them have been certified as organic cotton growers. All of them received
technical support from ESPLAR. In the
same period, the cultivated area increased

from 2 ha to almost 180 ha, as is shown in
Table 1. This indicates that the research
strategy of associating participatory
experimentation with the extension of the
agroecological practices was successful.
The results obtained with the 4 original
farmer-researchers in 1997, positively
influenced dozens of other farmers. These
farmers decided, often after years of abandonment, to start growing cotton again.
In addition, the price for certified organic
cotton, which reached a premium of 30%
above the price of conventional cotton,
was an extra incentive. Around 70% of the
farmers indicated that they had been
directly influenced by the 4 original farmerresearchers.
The average yields of the ecologically
grown cotton in the experimental areas,
during the 1997-1999 period, were always
higher than the average yields obtained in
Tauá for conventional cotton in monoculture (Figure 1). When compared with the
yields of Ceará state, the experimental
fields in Tauá were yielding higher in 1997,
whereas the Ceará average surpassed the
experiments in the two following years. It
should be noted that due to intercropping,
it was possible to harvest additional crops
such as maize, beans, sesame and Cajanus
cajan. They are, despite their small quantities, important contributions to the food
needs of the farmer families.
In this organic cotton production system, boll weevil control is still a bottleneck, as there are no specific techniques
on how to grow cotton together with the
pest. Thus, in the dry years, 1997 to 1999,
the recommended practices showed a relatively easy control of the insect. In a wet
year with a much higher incidence, as in
2000, the control becomes more difficult.
Until now, the volume of organic cotton
harvested has been relatively small, but has
good market prospects with organic textile factories, both national and international. Several textile companies, from Brazil
and abroad, have contacted ESPLAR for
buying organic cotton. However, the current supply in Tauá is not enough to meet
all the demands. Even if the potential to
increase production in Tauá is considered,
it will hardly exceed some tons of fibres

per year. Nevertheless, Tauá is gradually
becoming a reference point for organic
cotton production in the semi-arid region
of Ceará and the Northeast of Brazil. In
1999 ADEC made one more step ahead in
aggregating value to the organic cotton,
when it contracted the spinning of 3 tons
of organic fibre.
Another relevant result of the research
is related to the ecological control of the
white fly (Bemisia spp.). The
farmer–researchers are encouraged to
carefully observe the interaction between
insects, spontaneous and cultivated plants.
In 1998 it was observed that the white fly
strongly prefers sesame (Sesamum
indicum). The infestation levels in sesame
in 7 systematically monitored intercrops
were 6 to 20 times higher than in cotton.
It was also verified that two spontaneous
plants with fuzzy branches and leaves,
known as “gervão” or “rabo de raposa”
(Stachytarphetta cayenensis) and “pegapega” or “amor de velho” (Mentzelia fragili), attract and kill adult white flies. This
opens up possibilities to effectively control
this cotton pest by incorporating these
plants in crop associations.
Progress, limitations and prospects
Research to design, test and diffuse agroecological alternatives for organic cotton

Table 1: Evolution of the number of family farmers adopting agroecological
management with cotton consortia, according to certification results,
Tauá - CE, 1997-2000.
Year
Total
1997
1998
1999
2000

4
69
104
154

No of Farmers
Organic In conversion
4
18
42
*

0
51
62
*

growing, with the direct participation of
family farmers in the semi-arid region of
Ceará has faced serious difficulties. They
are inherent to the environmental conditions of the region, to the poverty situation
that excludes most of the population from
formal credit, and to the unsustainable
practice of traditional cotton production.
10 years later, it is observed that an
increasing number of farmers are gradually
adopting the agroecological practices.
They are driven by the need to preserve
the scarce natural resources and stimulated
by the possibilities of an emerging organic
market, offering higher prices.
Presentation of the results through the
media and at several technical and scientific events, in and outside Ceará, roused the
interest of many technicians, cotton growers, municipalities, NGOs and even the
regional bank, in the organic cotton experience. This opened up the prospect of
expansion to other states in the Northeast
of Brazil. Furthermore, partnerships with
official education and research and development institutions were established.
■

Total
2
103
144
182

Area (ha)
Organic In conversion
2
27
57
*

0
76
87
*

*Numbers not available yet, until the certification by the IBD Instituto Biodinâmico, from Botucatu, São Paulo.
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The Cuban response to scarcity of inputs

Crop associations
Maria de los Angeles Pino and Humberto Ríos Labrada
ntil 1989, Cuba’s agricultural
system was characterised by its
dependency on foreign external
inputs. This system covered over 70% of
the country’s arable land. In some parts of
the country, such as in the eastern region
and in the western province Pinar del Rio,
traditional agriculture still played a dominant role. It was official policy to reduce
the land share of small farmers: producers
had to either pass on their land to state
farms or form co-operatives (Trinks and
Miedema, 1999).
After the collapse of the socialist countries in 1989, the share of monoculturebased agriculture diminished drastically.
The use of fuel, the main agricultural input,
fell from 13.0 to 6.1 million tonnes in two
years. In the same period, the amount of
fertiliser used fell from 1.3 to 0.3 million
tonnes and expenditure on pesticides from
80.00 to 30.00 million USD (Rosset and
Benjamin, 1993).
At the same time, farmers and scientists
in Cuba began to look for alternatives that
would protect plants from biotic and abiotic stresses. They attempted to use the land
efficiently and experimented with low
input levels. In these experiments, farmers’
knowledge, underestimated for so long,
played an essential role once again.
Traditional crop associations, such as
maize-beans and maize-pumpkin that had
been used before by small farmers, became
a common practice in large areas. At the
same time, unusual crop combinations,
such as carrot-cabbage, lettuce-cabbage,
carrot-garlic, tomato-beans, sweet potatopumpkin, maize-tomato, banana-beans,
banana-taro-beans-maize, sugar cane-beans,
began to appear in areas that had long been
dominated by monoculture practices. Even
though most of the work by formal
research institutions was still directed
towards monocultures, many areas started
to produce food in a manner that remained
invisible to formal statistics by the early
1990s.
In this new situation of virtually no external inputs, most of the new crop associations were found to be more productive
than monocultures. Many farmers practising crop associations were able to obtain
two or more crops on the same piece of
land, previously monocropped. The different crop production schemes made it possible for farmers to operate in different
ways: first, to produce and sell the entire
harvest of the principal or “duty” crop to
the state market at very low prices, as is
obligatory; second, to produce and sell on
the free market, with strong price incentives. For instance, in huge sugar cane

U
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tracts, one or two rows of beans or cowpea
were planted between two rows of sugar
cane. In this way, farmers who sowed
beans at the start of the growing period of
sugar cane could either be self-sufficient in
beans or sell them on the free market. Thus,
polycropping allowed farmers to produce
one official crop, and at the same time
secure an income through selling secondary crops.
Polycropping also led to better control
of pests and diseases in the absence of
chemical pesticides, to more efficient use
of very scarce inputs and to higher
economic profitability. The polycropping
approach quickly spread all over Cuba as a
way of alleviating the consequences of the
external input crisis. Scientists joined the
movement and started research on this
method.
Tomato and maize: an unusual
association
Tomato (Lycopersicon esculentum Mill)
was a typical monoculture in Cuba before
1989. This crop requires a combination of
temperature, radiation and relative humidity that is optimal between October 21 and
December 20 in Cuba. Producing tomatoes
out of season, though extremely lucrative,
is very expensive, as the production
should, ideally, be in greenhouses with
high-energy consumption.
The solution to this problem was found
in using maize as natural shade for tomato,
and thus modifying the microenvironment
favouring tomato production off-season.
Different spatial arrangements of tomatomaize were tested under small farm conditions. Fertilisation was done with a combination of biofertiliser and 90 kg/ha of
Nitrogen (120 kg/ha of Nitrogen being the
normal recommendation).
The most productive spatial arrangement
was three rows of tomato planted between
two rows of maize (see Figure 1). Maize
was sown 30 days before tomato was transplanted. Every row was oriented from
north to south.
This spatial arrangement led to a reduction
of the radiation intensity by about 25% and
a temperature decrease of approximately
30 C. Yields of tomatoes produced under
maize shade increased by 5-6 tonnes/ha in
comparison with tomatoes grown as a
monoculture. The tomato-maize association decreased adult white fly presence by
some 24% and reduced virus infections
by 6%. Fruit quality was found to be better.
The main advantage for farmers is in
being able to plant before and after the
optimum sowing period, allowing them to

market fresh tomatoes off-season and thereby increase income. In the transition from
tomato grown as a monoculture to the
tomato-maize crop association, the benefitcost ratio increased from 1.9 to 3 when
sown after the optimum moment or from
2.4 to 3.5 when sown before the optimum
sowing time. At the same time, some maize
was produced for home consumption or
sale on the free market. (Pino, 2000, in
preparation).
The once unusual combination
tomato-maize is becoming more and more
common in small, private farms (with, on
average, one hectare of land) of the San
José de Las Lajas municipality. One of the
principal obstacles to further spreading of
this crop association has been the difficulty
of mechanisation. It is interesting to note
how quickly farmers have adopted this and
other low input systems, in a setting where
few Cuban functionaries realised the advantages of crop associations as a principal
component of the new Cuban agriculture.
In spite of the fact that such alternative
practices in agriculture have contributed to
a slight recovery of the Cuban economy
and to higher food security, policy makers
still advocate a backward move towards use
of high external inputs. In order to avoid a
renewed dependency on external inputs,
the challenge now, for researchers and
farmers alike, is to gather more evidence on
successful crop associations.
■
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Conversion
to
A project approach from China
Organic Farming
Johanna Pennarz
he Organic Farming Development
Project co-operates with advisory
staff and experts from agricultural
universities and local government to
support farmers in converting to organic
farming.

T

Initial situation
Following the high demand for organic
products on the international markets,
traders are the dominant actors in the
organic farming movement in China. They
try to identify farm products, which are on
a low external input regime already and
thus respond to the minimum requirements of international certification bodies.
They are not interested in lengthy conversion processes and leave the solving of
technical problems to farmers. There are
no experts or technical staff specialised in
organic farming yet. Staff who lack expertise in dealing with the highly diverse
problems in organic farming, advice
farmers to simply replace conventional
inputs with biological ones. Farmers
request blueprint solutions from experts
and advisory staff and are not well
prepared to start indigenous innovation
processes themselves.
The project: conversion as a process
The project has introduced conversion
to organic farming as a process in Yuexi,
Anhui Province, with the following
objectives:
● to develop an extension methodology
on conversion, based on a participatory
approach,
● to stimulate technical innovations in
local farming systems,
● to organise smallholders for internal
quality control, technical support and marketing, and
● to attract political support to organic
farming.
Extension methodology on conversion
After the pilot villages in Yuexi county
were selected, a first assessment of the
potentials and problems for development
of organic farming was conducted in
1998. This did not provide farmers with a
ready-made solution, but proposed a number of options for conversion. The framework elaborated by the advisors made
clear that the conversion would be a
farmer-led process of gradually modelling
the organic farming system by testing
various options and possibilities.
At the time, the advisors could only
refer to a few experiences in organic farm-

ing available in China. The first workshop,
held in Yuexi in 1998, provided farmers
with a basic understanding of the organic
farming concept. It encouraged them to
work on specific technical issues like
inter-cropping, biological pest control,
and green manure. A second training was
held in 1999. Meanwhile, farmers fully
understood the principles of organic farming and undertook organic practices. They
selected the technical innovations they
were going to try out during the coming
season. A third workshop, held in early
2000, evaluated the experiences gained
during conversion. Workshops served as
focal points to summarise and exchange
experiences and document the joint
decisions made in the communities. Apart
from these formal training workshops,
the advisors have undertaken regular visits
to the pilot areas to discuss the ongoing
experiments and propose additional
options. Through the process, they have
developed methods to systematise
information on local farming systems and
feasible options for conversion.
Stimulating technical innovations
During the process of conversion, farmers
have gained experiences with a number of
organic farming techniques. They have
become more self-confident and are willing to solve problems locally. Their
production systems have improved significantly, and some innovations have already
spread to their neighbours following conventional practices. In order to cope with
the higher demand for organic fertiliser,
farmers have increased their livestock production and integrated green manure into
their annual cropping cycle. Green
manure was common in traditional
agriculture, but has been replaced by
chemical fertiliser during the “green
revolution”. As a result, traditional manuring techniques have fallen into oblivion
and seeds of green manure plants have disappeared. Initially, some varieties were
made available by the project, but then
farmers started searching for seeds of traditional varieties from their region.
Experiments with green manure have been
very successful and others who wish to
purchase seeds of green manure varieties
are approaching the organic farmers now.
Even though the conversion process
started just three years ago, farmers are
already experiencing a visible improvement of the agro-ecological environment.
They find that the biodiversity is enriched
by beneficial organisms, which have
returned to their gardens after a long
absence: bees now replace the artificial

pollination of the kiwi flower and snakes
control the population of rodents. Farmers
have become more aware of soil fertility
issues. The project has introduced the
spade analysis as a simple tool for monitoring processes within the soil, and farmers
have learned that the texture and consistency of the soils under green manure has
greatly improved within this short period.
Organising smallholders
In the beginning, conversion was confined
to a demarcated area of land on which a
single crop is converted to organic
production. But, the project has encouraged a voluntary approach with only those
farmers who are interested in organic farming participating. As a result, some farmers
within the designated area have been sticking to conventional production, while
others outside this area have converted to
organic farming. Altogether, a higher
number of farmers and a higher acreage
have been converted to organic farming
than originally planned. The voluntary
approach with dispersed plots has placed
higher demands on the organisation of the
internal control and certification system.
Farmers in Yufan Village have established the first association of organic kiwi
growers in China with the objective of
providing technical support and information, and organising marketing of organic
products. The kiwi farmers now plan to
establish a direct marketing outlet in the
provincial capital. The Organic Kiwi
Association has put much effort in the
development of their own requirements
and in the internal documentation system.
Each member keeps his own records on
inputs and outputs. Recently, those farmers who have been participating in the
conversion from the beginning received
organic certification.
Attracting political support
The objectives and framework of conversion planning have been carefully communicated with the State Environmental
Protection Administration (SEPA) in
Beijing, which showed great support for
the development of organic farming. The
conversion plan resulted from a monthslong communication process between
project staff and the farmers. Finally, the
conversion plan has been integrated into
the master plan for ecological reconstruction of Yuexi. The political support has
raised the significance of the conversion
process for environmental policies and
further motivated the administrative staff
engaged in this process. At the same time,
Yuexi has gained importance as a national
pilot area for organic farming.
■
Johanna Pennarz, Organic Farming Development
Project, Bancang Post Office, POB 14, 2100642
Nanjing, China. gtznj@public1.ptt.js.cn
The project publishes a quarterly newsletter
(English/Chinese), subscription free of charge.
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From sugarcane monoculture
to agro-ecological village
Lindsey Mulkins and colleagues

specialising in sustainable farming systems
research and development. These include
PDG, MAPISAN, MASIPAG, REAP-Canada
and University of the Philippines in Los
Baños, Department of Agronomy.

he island of Negros is known as the
sugar basket of the Philippines. More
than half of the available agricultural
land in the lowlands is devoted to sugarcane cultivation. The social and ecological
problems associated with monoculture
sugarcane production pervade the island.
Negros became infamous in the 1980s
when the collapse of the sugar industry led
to the starvation of thousands of sugar
workers and their families. Today, much of
the landscape of Negros remains in monoculture sugarcane production under the
control of wealthy plantation owners
known as hacienderos. Many landless
labourers continue to toil in the cane fields
for 1.50-2 US$/day and are locked into a
cycle of poverty, indebtedness and physically gruelling work.
For some of the sugar land communities
of Negros, however, there is a positive
transformation underway. One such community is the Flora community near
Kabankalan in southern Negros Occidental.
In 1997, through the Philippine
government’s Comprehensive Agrarian
Land Reform Program (CARP), 76 hacienda
workers and their families (approximately
375 people) were awarded an 87 hectare
former sugarcane plantation, which they
divided into individual farms of 0.82 hectares, and a collective farm of 17.7 hectares.

T

Photo: REAP-Canada

The Agro-Ecological Village
The Flora community’s efforts to create
internal food and energy systems are gradually resulting in a more ecological way of
living. This approach, which emphasises
community self-reliance, is called an ‘agroecological village’. The general characteristics of agro-ecological villages are outlined
and compared to conventional approaches
in table 1. The community is using the
approach to achieve empowerment,
increase financial security, and minimise
vulnerability to vagaries in the weather or
fluctuations in the market. Sugarcane production has been reduced in scale and ecologised through the implementation of alternative production systems. It still remains a
vital crop for the community, providing
(outside) income, feed for 145 draught animals and organic matter to maintain soil fertility. In fact, sugarcane’s capacity to produce large amounts of biomass for decomposition drives nutrient and organic matter
cycles that are critical to the sustainable
production of other crops like maize, grain
legumes and vegetables.

Conventional sugarcane production in the Flora community is
now being transformed into sugar-cane trash farming

The Flora community has since diversified the former hacienda and is following
an ecological approach to increase its food
self-reliance and make more efficient use of
its production capacity. To create a more
organised and collective decision making
structure, the community has formed a
farmers association called PAGLA-UM.
The community has also benefited from the
presence of a number of organisations
22
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Modified sugar production
The traditional form of cane production in
Negros has led to serious environmental
degradation. Sugarcane fields are frequently burned before or after harvest, resulting
in reduced soil fertility. Between the early
1970s and 1988, soil organic matter
declined by 26% in one of the main cane
growing regions of Negros. Reduced soil
fertility has led to lower cane yields, and
consequently, higher application rates of
fertilisers. Current estimates of sugarcane
fertilisation levels in the Philippines are 209
kg N / ha, 55 kg P205 /ha, and 74 kg K20 /
ha per year. Additionally, cane production
in upland areas causes erosion, resulting in
the siltation of water bodies. Ground water
has also been contaminated by the high
application rates of nitrogen fertiliser and
persistent herbicides such as simazine.
Trash burning has reduced biodiversity and
is leading to respiratory ailments, eye disease and increased incidence of cancer
among the people.
The alternative practice of pre and post
harvest trash (crop residue) cane farming is
beginning to be implemented in the Flora
community. Three months before harvest,
dead leaves are manually removed from the
cane stalk (detrashed) and left to decompose on the soil. After harvest, the residual

sugarcane biomass is maintained on the
field. Through the decomposition process,
the trash fixes nitrogen and increases soil
organic matter content, reducing application rates of nitrogen fertiliser. Trash farming also enhances weed control, preserves
soil moisture, minimises erosion, protects
canes from lodging during typhoons, and
significantly reduces harvesting time.
Trash farming is known to increase
sugarcane yields, particularly those of
ratoon crops (regrowth of cane after harvest). In Southeast Asia, yields increase on
average by 5.8% in the planted crop and
21.1% in the first ratoon crop. Trash farming reduces the yield decline traditionally
associated with ratooning, enabling sugarcane to be cropped an additional one to
two ratoon cycles before yields become
economically non-viable. If practised over a
long time scale, sugarcane trash farming in
communities such as Flora has the potential
to create a positive feedback system where
continuous improvements in soil fertility
will lead to increased productivity, reduced
input requirements and longer ratooning
cycles. The Flora farmers are currently
using less than half the amount of urea used
by conventional sugarcane growers.
However, with changing cultural practices,
the optimal fertilisation level is yet to be
determined.
The main disadvantages of trash farming
are an increased risk of fire and higher
labour costs. Cane trash is usually piled in
alternate rows to minimise fire risks and
enable cultivation between every other
row. Labour costs of trash farming are offset by reduced input costs and increased
cane productivity. Currently, average yields
in the community are about 70 tonnes / ha.
Flora’s production of rice and maize
The introduction of rice farming is central
to the Flora community’s move toward
food self-reliance, enabling members to satisfy about 75% of their current rice needs
with 3.8 ha of rice. The farmers have successfully implemented an organic rice farming system developed by MASIPAG (see
ILEIA Newsletter Vol.14 3&4, p.47), the
national ecological farmers’ association in
the Philippines. The MASIPAG programme
emphasises the use of locally adapted varieties of rice selected under organic production systems, facilitating the management
of rice without the use of synthetic fertilisers, herbicides or pesticides. Similar to
sugarcane trash farming, Flora farmers
maintain soil fertility in the rice paddies by
mulching the rice straw back into the
paddies after harvest. Whereas 90% of rice
straw in the Philippines is burned, the
mulching system has enabled the commu-

preferred food of the golden snail, for a period of 25 days after transplanting.
The Flora farmers intercrop glutinous
and sweet maize with the sugarcane crop
for home consumption and fresh market
sale. To minimise competition effects,
maize is harvested after 60 days and is only
planted in alternate rows of cane. The community is currently testing alternative cropping systems for more ecological maize
production, including intercropping white
grain maize, pigeon peas and squash or
sweet potato.
Vegetable Production
The Flora community grows a wide variety
of vegetable crops for home consumption
and fresh market sale, including eggplant
(12 ha), squash (5 ha), daikon radish (2 ha),
bitter gourd and peppers. The large production of vegetables not only serves the
farmers by improving their diets and
income levels but also increases the supply
and affordability of vegetables in local markets.
Of all the crops grown in the community, vegetables are sprayed with the most
pesticides. The farmers’ lack of experience
with larger scale vegetable production and
the absence of locally adapted seeds have

Table 1. An agroecological approach to rural development in the Philippines
Activity

Agroecological system

Conventional approach

Approach

• Emphasises self-reliance and
empowerment through optimal use
of on-farm resources
• Orientates market development
towards import displacement
• Minimises human impact on local
environment and biosphere

Food Supply

• Internal and plant-based, on-farm
production of seasonal vegetables,
rice, corn, fruit, fish and eggs
• Carabaos (water buffalo)

• Emphasises development of
export markets to pay for imported goods
• Communities are vulnerable to
external forces and loan-dependent
• Degrades local natural resources
and biosphere
• Much food imported, including
rice, canned and dried fish,
processed foods, livestock feeds
• Tractors

Soil tillage and
on-farm hauling
Seeds

Soil Fertility

Insect and
disease control
Weed control

Household cooking

Marketing

• Community seed banking of open
pollinated seeds, new seeds
assessed in trial farms, farmer driven
participatory plant improvement
• Maintained through trash farming,
nitrogen fixing legumes, azolla,
mudpress, carabao dung, rice hull
ash. Soil erosion minimised.
• Biological control strategies,
resistant cultivars, balanced fertility
• Mechanical weeding devices, crop
rotation, good soil fertility management, trash farming
• Use of rice hull cookers, efficient
wood stoves, biogas, with all fuels
farm-derived
• Emphasis of internal self-reliance
and import displacement with
value-added processing

• No local adaptation trials, plant
improvement or seed saving.
Imported hybrid seeds dominate
plantings
• Urea, phosphorus and potassium
fertiliser

prevented the fully organic production of
vegetables. Farmers are intensively experimenting with new vegetable varieties and
alternative pest controls.
Social and Ecological Implications
Through modified sugarcane cultivation
and crop diversification, the Flora
Community is enhancing the quality of life
of its residents, while reducing the environmental impact. The health of the community has improved as the people have
secured a reliable and diverse source of
food. The new approach has resulted in a
system of labour that better matches the
working capacity of the community.
Since cane detrashing usually occurs during
the rainy season when labour demand is
low, it enables farmers to divide work
throughout the year. Unlike sugarcane
monocultures, the community’s diversified
agricultural
production
offers many
more
opportunities
for the
involvement of
women in all
aspects of food
cultivation,
including cane
detrashing, seed
Sugarcane trash farming
collection,
planting,
marketing and value-added processing.
In Negros, men and women who were
once marginalised are becoming full
participants in the region’s economy.
Rising income levels amongst the rural
poor increase demand for basic consumer
goods, and higher education for children.
The combination of agrarian land reform
and the ecologisation of monoculture
production systems in Negros thus appear
to have the potential to create socioeconomic benefits beyond those at the
farm production level. Although the Flora
agro-ecological village is still evolving, it
already seems to provide a promising
model as a development strategy for
communities dependent on monoculture
agriculture systems.
■
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nity to completely eliminate burning and
inorganic fertiliser inputs, as the rice straw
fixes nitrogen during decomposition. More
nitrogen is provided by azolla, a nitrogenfixing aquatic plant that grows during and
after the rice harvest. Recycled rice hull ash
from household cooking and mud press
from sugarcane processing are also added
to the paddies to maintain fertility.
In the MASIPAG system, the rice is transplanted in rows 30 cm apart. Farmers
plough the ground deeply to help the rice
crop form deep roots to improve nutrient
uptake. Disease pressure is minimised by
maintaining low plant density, wide row
spacing, and planting disease and pest
resistant rice varieties. Fields are planted in
an east-west orientation to facilitate air
movement through the paddies and minimise crop shading. A MASIPAG trial farm of
up to 50 rice cultivars is maintained by the
community each cropping season.
In Negros, the most serious pest problems of rice are black bug and golden snail.
Black bug is managed by manipulating
water levels at critical periods of rice development. Golden snail populations are controlled by maintaining low water levels after
transplanting. They are also lured away from
the rice seedlings by supplying taro leaves, a

• Insecticides and fungicides
• Herbicides and tillage

• LPG fuel stove, open fire cooking,
kerosene as fire starter
• Monoculture production,
products sold to distant markets

Lindsey Mulkins and Roger Samson (Resource
Efficient Agricultural Production-Canada), Louie
Amongo and Emmanual Yap (MASIPAG), Teodoro
Mendoza (University of the Philippines in Los Baños,
Department of Agronomy) and Ben Ramos (Paghida-et
sa Kauswagan Development Group). Contact address:
REAP-Canada, Box 125, Ste. Anne de Bellevue, Quebec,
Canada, H9X 3V9, reap@interlink.net
The information in this article is based on the report
Towards an Agro-Ecological Village at the Flora
Community by the same authors, which is available on
the REAP-Canada website at www.reap.ca
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Farmer Field Schools for ecological
potato production in the Andes
Stephen Sherwood, Rebecca Nelson,
Graham Thiele, Oscar Ortiz
Various partners are working with farmers to
strengthen local innovative capacity as a means
of enhancing production and integrated
management of potato in the Andes. Groups in
Ecuador, Peru and Bolivia have used the Farmer
Field School approach as a jumping-off point to
tackle a range of challenges, most notably
knowledge gaps and the devastating late blight
disease.

Challenges to Andean potato farming
Although potato has been a staple crop in
the Andes for millennia, modern population pressure has led to agricultural intensification and in turn to ecological disturbance and land degradation. Chemically
intensive technologies have allowed for
increased potato production in many areas,
but at great costs to ecosystem health and
also to farmers exposed to toxic substances. Modern market forces have contributed
to the sharp reduction in potato varieties,
and the trend is toward shortened fallow
periods and monocropping. Mechanised
tillage in many areas has contributed to
physical soil erosion and compaction.
High input requirements and market price
fluctuations have led to significant loss of
profitability.
The effects of ecological disturbance are
acutely evident with late blight, a particularly destructive disease caused by a funguslike microbe. Late blight contributed to the
Irish potato famine of the 1840s when the
24
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pathogen arrived to Ireland from its centre
of origin in Mexico. Since the 1980s, pathogen migrations have brought fungicideresistant strains to South America.
Management of late blight poses special
challenges for several reasons: the high risk
of crop loss, the invisible nature of the
pathogen, the lack of natural enemies, and
the small number of effective management
tactics. As a result, it is difficult, in many
parts of the Andes today, to grow the crop
without regular fungicide applications.
Meanwhile, “modernisation” policies
and structural adjustments have dismembered classical agricultural extension and
research services in the Andes. The financial support to relevant public institutions
has been severely decreased by full privatisation, as in the case of the national
research institution in Bolivia, or semiprivatisation, as in Ecuador. This has transformed the roles of researchers and extensionists and placed greater responsibility on
rural communities. While tremendously
challenging for institutions, improving
present-day agriculture will demand
approaches that are more responsive and
better suited to local agroecological and
socioeconomic conditions.

agro-ecosystems and to strengthen local
decision-making and technology development capacities for more productive and
sustainable agriculture. Faced with tremendous pest problems and pesticide abuse,
they are emphasising management-intensive approaches that require a good understanding of biology and ecology.
Beginning in the early 1990s, CIP began
to work more closely with communities
and other partners to strengthen potato
IPM. Such collaborative arrangements have
yielded diverse benefits. Communities
gained new access to information and institutional resources, rural development agencies received increased technical support,
and research organisations found brokers
to mediate between their relatively narrow
interests and the broader needs of communities.
The partners are building on this experience through a range of participatory
extension and research models, in particular the Farmer Field School (FFS) methodology developed by the FAO in Asia, Local
Agricultural Research Committees (CIALs)
developed by CIAT, and Farmer-to-Farmer
extension developed by World Neighbors
and others in Central America.

Responding to collapse
The International Potato Center (CIP), the
FAO’s Global IPM Facility, and a diverse
group of governmental and non-governmental organisations are working with
Andean communities in Ecuador, Peru and
Bolivia in responding to pressing potatofarming demands. Project partners are striving to enhance farmer understanding of

Farmer Field Schools
From 1993-1996, CIP and CARE collaborated on IPM in the Peruvian Andes, working
in community-based “pilot units” to validate and implement a series of management tactics for insect pests. Seeking sustainable mechanisms for participatory training and research, CIP and CARE began to
test the Farmer Field School model in 1997.

CIP staff based in Peru, Bolivia, and Ecuador
who were experienced with participatory
methods, began to work with national
counterparts to adapt the FFS approach to
the diverse conditions of Andean potato
farmers. The initial agronomic emphasis
was on disease management, but now
includes general pest and soil fertility management.
The Global IPM Facility led an intensive
three-month training of trainers (TOT) in
FFS for a group of 35 extensionists from the
three countries, who have served as
resource people for further developing
national initiatives.
CIP’s decentralised mode of operation
has permitted semi-independent evolution
of its national efforts. While each country
promotes similar technical themes, such
as agroecology, IPM and, in particular, late
blight management, modalities and
processes change depending on local
needs and interests.
Ecuador: Community-based extension
and pesticide reduction
CIP and the Ecuadorian National Institute
for Agricultural Research (INIAP) collaborate with a large number of NGOs, in particular the Centro Julian Quito, the
International Institute for Rural
Reconstruction (IIRR) and World
Neighbors, and with local municipalities
to establish community-based extension
systems in response to government restructuring. The FFS methodology strengthens
extension approaches that previously
centred on technology transfer modes of
change. Early work centred on improving
facilitation skills and independent farmer
learning through self-discovery techniques.
The partners now place emphasis on
the training of farmer promoters and on
linkages with farmer-to-farmer extension.
By the end of 2000, fifteen farmer field
school courses would have been completed with the objective of helping farmers to
fill knowledge gaps for better understanding of general agroecology and achieving
more integrated (i.e., with less external
input) management of production. Field
school facilitators have shared endogenous
know-how, such as a promising limited tillage system known as wachu rozado, and
have introduced new technologies, such as
late blight resistant varieties and insect
traps.
As with the Asian experience in which
FFS were organised for IPM in rice, the
Ecuadorian field schools have used site visits between FFS groups and field days for
exchange of ideas and raising public awareness. FFS graduates have expressed interest
in follow-up activities, creating links with
existing CIALs and establishing their own
participatory technology development
groups.
Bolivia: Decision support systems and
resistance management
The Bolivian Foundation for Research and

Promotion of Andean Products (PROINPA)
had worked with farmers to develop and
test improved simple decision support
systems (DSS) for managing fungicides with
resistant and susceptible varieties. Use of
the DSS was seen to be highly profitable.
The FFS approach was adapted as a way of
teaching farmers about diagnosis, disease
processes, and implementation of the DSS.
Learning parcels in most FFSs contrasted
the use of DSS with normal farmer practice,
with three resistant varieties and one susceptible. ASAR, a collaborating NGO
involved, added a change from inorganic
fertiliser to manure and wider spacing, to
look at the effects of cultural practices on
disease development.
Farmer participants have also conducted
trials of advanced clones with late blight
resistance, where they evaluate varieties at
flowering, harvest and after cooking. FFSs
were conducted in seed producing communities located at altitude extremes, with
the intention of generating seed flows from
higher altitudes, where pests tend to be less
problematic, to lower zones. As follow-up,
a group is planting basic seed of three
resistant varieties for seed consumers in the
lower zone.
Peru: Capacity building and varietal
selection
Since 1997, CARE and CIP have worked
with farmer groups in Cajamarca, using the
FFS approach to strengthen farmers’ knowledge of crop management and to provide
access to potato varieties and breeding
lines with resistance to late blight. Initial
work centred on disease management is
evolving toward broader pest and crop
management.
The first campaign involved a seasonlong training programme with four communities and included participatory experiments to test varieties and breeding lines
under different fungicide regimes. The curriculum concentrated on disease processes,
diagnosis, and management. In the field
experiments, the yields of the moderately
resistant varieties varied according to fungicide treatment, while the resistant varieties
performed well even at low fungicide
levels. Eight additional communities participated in the second season. Participants
continued testing clones in their own fields,
and CARE provided credit to allow largerscale production of the most promising
variety identified in the first years’ FFS.
Three breeding lines were released by other
institutions based in part on the results
obtained by the FFS groups. Qualitative evaluations show that farmers have enhanced
their general IPM knowledge, particularly
regarding late blight management.
The partners are currently facilitating
13 FFS in Cajamarca, with six more groups
being led by new partner organisations.
The basic curriculum now includes insect
ecology and management, and each FFS
group is conducting multiple experiments.
One general problem is a tendency to

design overly complex experiments. In
future seasons, experiments will be tailored
to the particular interests of the community.
Lessons and challenges
Introducing FFS to the Andes required
more than just a re-writing of extension
manuals. Local extensionists who agreed
on the benefits of ‘discovery-based
learning’, took to heart the re-design of
their activities to create a new extension
guide (see Pumisacho and Sherwood,
2000). Regarding the technical approach to
IPM, extensionists generally favoured the
less academic approach of the Asian FFS,
which centred on the following principles:
grow a healthy crop, conserve natural enemies, observe the crop regularly, and help
farmers become experts.
Late blight in the Andes poses a special
challenge to FFS and integrated disease
management, and in particular to pesticide
reduction. The disease’s aggressive epidemiology has left farmers with few alternatives
to fungicides. Consequently, FFS have had
to emphasise not just capacity building, but
also technology development in order to
assist farmers in improving management of
the disease and overall farming productivity.
Farmers and partner organisations have
requested training in other components of
Andean cropping systems, animal-pasture
management, and greenhouse crops,
requiring new institutional arrangements,
curriculum development, IPM expertise
and continued technology development.
Further, communities in each country have
solicited FFS in IPM for youth, so TOTs for
teachers in technical aspects of IPM and
FFS methodology are needed.
The FFS approach has been recognised
as a highly flexible platform for bringing
farmers, extension workers, and researchers together to improve potato production.
Expanding and sustaining this work in an
age of decreasing government support for
agricultural development will require
increased community leadership. The partners will be looking at “farmer-to-farmer”
approaches that have proven so successful
in Central America and elsewhere.
National-level projects have recently been
approved to expand FFS in Ecuador and
Peru. They hope that these and similar
initiatives in Bolivia will enhance community capacity to catalyse agricultural
improvement in the region.
■
Stephen Sherwood, Centro Internacional de la Papa
(CIP), Apartado Postal 17-21-1977, Quito, Ecuador, telephone: +(593)-2-690-362, fax: +(593)-2-692-604, e-mail:
sherwood@cip.org.ec.
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Mahaweli settlers in Sri Lanka diversify
their farms using Farm Planning
Alice de Jonge

he Promoting Multifunctional
Household Environments (PMHE)
project, implemented by ETCLanka, was operational in Mahaweli
System C in Sri Lanka, from 1991 to 2000.
This article deals with Farm Planning for
Sustainable Farming, an approach towards
sustainable development of farms, initiated by the author and developed further in
the project, which resulted in farmers
moving away from a monoculture of paddy, to more integrated farming.

T

Farm

Low profitability of paddy farming
After the first 2-3 years (5-6 seasons) of
paddy cultivation, the majority of farmers
began to see drastic yield decreases due to
loss of soil fertility. Maintaining yields of
around 4 to 5 tonnes per ha, much lower
than the initial yields of 6 tonnes per ha,
required application of increased quantities
of inorganic fertiliser. With the price of fertilisers escalating steadily, the returns from
paddy farming were marginal. Added to this
was the lack of experience amongst farmers on how to maintain soil fertility under
conditions that differed considerably from
their areas of origin. The extension package
offered by the MASL was hardly conducive
in developing location specific farm
systems suited to the different soil and
water conditions in Mahaweli System C.
Finding alternatives to paddy
The deteriorating economic situation of the
farmers, sub-optimal use of resources and
degradation of the resource base prompted
PMHE to consider principles of ecological
farming and low external input and sustainable agriculture for developing alternatives
to the existing farm system. Farm Planning
for Sustainable Farming evolved through
intensive interactions between farm families, MASL and PMHE extension staff and
26
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planning,
a family
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Paddy – main cash crop
Mahaweli System C is part of a large agricultural settlement scheme in the “dry” zone
of Sri Lanka. Between 1980 and 1990 nearly
22,000 settler families arrived from various
parts of the island to become paddy farmers. Each settler family was entitled to 1 ha
of irrigated paddy land and 0.2 ha of highland for a homestead. The settler farmers
were in turn supposed to transform
Mahaweli System C into one of the key rice
producing areas of the country.
Agricultural extensionists of the Mahaweli
Authority of Sri Lanka (MASL), were
equipped to support farmers in cultivating
rice.

affair

developed into a participatory extension
methodology and a farmers’ tool for
resources management and farm development. (see box)
Farm planning helps farm families to search
for alternatives and combinations of crops
that would bring them more returns than
paddy. It also helps them to find ways of
utilising resources more efficiently. The
families realise that bio-mass has to be created to make up for the nutrients that leave
the field in the form of paddy grain.
Farm Planning and ecologisation
Farm Planning for Sustainable Farming is
based on ecological principles (see box)
and as such it contributes to develop a farm
system in a more ecological way. In
Mahaweli System C, it contributes, in combination and synergy with all of PMHE project activities, to the ecologisation of the
paddy mono-crop in the irrigated tract. This
is however inspired in the first place by an
economic motive: how to get more returns
from farming and how to reduce costs.
Aspects of environmental conservation and
health are of secondary importance. Based
on ecological principles, Farm Planning
enhances the awareness among farm families on the optimum, instead of maximum
use of the environment.
A recent study shows a remarkable difference in ecological practices between
farms of families practising Farm Planning
and their neighbours without a Farm Plan.
Almost 100% of the farm families involved
in Farm Planning practise recycling of
organic matter to improve the soil fertility
of their paddy field - against hardly 50% of

those not acquainted with it. Incorporation
of paddy straw has become an established
practice among farm planning families in
place of the former habit of burning it.
Banana, peanut and vegetables are being
grown in the irrigated fields alongside paddy. Some families have successfully incorporated livestock in the farm system.
Glyricidia is planted along the bunds of the
paddy field to serve many purposes: fodder,
green leaf manure, trails for climbing annual crops, firewood, etc. In this way certain
needs of the farm are fulfilled by material
produced on the farm itself, which reduces
the cost of and the need for external inputs.
A majority of the farm planning families
considers soil fertility as the most important
criterion for sustainability of the farm.
Despite the home garden and paddy field
being located apart, farm families bring
surplus organic matter from paddy field to
home garden and vice versa to improve soil
fertility.
An important effect of Farm Planning is
that the paddy land is observed and analysed: which parts are suitable for paddy
cultivation and on which parts other crops
or even perennials would do better? While
diversifying the paddy mono-crop, the
ecological principle of a site-specific choice
of plant species is increasingly practised.
A young farmer’s story
Mr. Jayasinghe, a young farmer from
Mahaweli System C, changed his entire
approach to paddy farming, remarkably,
since he started with Farm Planning in
1996. After analysing the situation he
improved the paddy field step by step. By
levelling his land in a planned way over dif-

Key elements of “Farm Planning (FP) for Sustainable Farming”
1. Learning from the forest for the farm.
Before starting a farm planning process in a farm, farm families and extension staff
learn from the example of a natural forest as a sustainable environment. The most
important ecological processes through which the natural forest sustains itself and
creates a balanced environment are in brief:
• Bio mass production
• Diversity and Complexity (a web of relations in unity)
• Living soil as a major component of soil fertility
• Recycling of all organic matter
• Efficient use of all the resources
• Site specificity of plant and animal species chosen.

ferent seasons, he is now able to control
weeds by flooding. He has planted a plot of
about 1/2 acre, less suitable for paddy
cultivation, with banana, inter-cropping the
young banana plants with vegetables at
first. Gliricidia is being established on the
bunds of his field. Jayasinghe uses the gliricidia leaves, together with the rice straw, to
improve the soil fertility in poor plots. In
the banana – vegetable plot he uses cow
dung. He has also started to plant arecanut
and coconut in his paddy land, thus diversifying his income and spreading the risk.
His external inputs have decreased considerably. “ I use straight chemical fertiliser, which gives a good result in combination with the straw and leaves. Insecticides
and herbicides are used only when necessary. I follow an IPM course with the extension officer”, says Jayasinghe.
In the early years of settlement
Jayasinghe sold his paddy crop directly
from the field, like all his neighbours did at
that time, and received the lowest price. In
his Farm Plan he planned for storage of his
paddy, to get better returns by selling it at
the right time. Now he is a seed paddy farmer, delivering high quality seed to the South
of Sri Lanka.
Jayasinghe is very clear about the benefits of Farm Planning for his farm and life:
“After Farm Planning I have better results
and I am more focused in my work. In the
beginning, however, I had the feeling that I
had lost my freedom, that I was trapped in a
‘cage’. But now I have realised that it is my
own plan, and that I can change it whenever I want.”
Asked in which way his farm has
become more sustainable, he answers:
“When you plan your farm, you should use
all your own resources first, before buying
any inputs. I am now using all the crop and
farm wastes, which I did not do earlier. I
have been able to reduce my costs so much
that I am no longer taking crop loans.”
At the end of every season, the young
farmer evaluates his well-kept records, to
plan for the next season. “If you don’t plan,
you can’t do all your activities in time, you
miss things. It is also important to put your
plans on paper, so that you can look at
your objectives from time to time and build
up your motivation”. That maybe the
reason why Jayasinghe has put his marriage
into the plan for the near future: he
has understood that Farm Planning is more
motivating when it is a family affair.

Alice de Jonge, Advisor/Trainer for Participatory
Approaches / Sustainable Livelihood; 44 Suffren Street,
Pondicherry 605001, India. alicedejonge@satyam.net.in
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By discovering and analysing these processes and their linkages in a natural environment, families and extension staff draw learning points for sustainable farming.
Efficient resource use serves as the starting point for FP. The unity in a natural forest environment as a system with a web of interactions between its elements is
also important. Likewise, in FP the farm is considered in a holistic way, as a system
with flows of material and energy between all the different farm enterprises.
2. Observation and analysis of the existing situation of the farm.
The planning process starts from the existing situation on the farm, which is carefully
observed and analysed. How does the present farm system work and what are the
available resources? The farm family members are the most important resource persons in the exercise of observation and analysis of resources, processes, practices,
opportunities and problems in their own farm. Extension staff act as facilitators.
Together they document the analysis of the farm system in maps, flow charts and
written or “symbolised” text: this is the first part of the farm document.
3. Exposure visits to farm families who successfully developed their farms.
Groups of farm families who have mapped the existing situation of their farms visit
others who are in the process of successfully developing their farms, and collect ideas
for their own farm plans.
4. Planning for further development of the farm.
Before making the Farm Plan, farm families and facilitators discuss about planning in
relation to needs, goals, dreams, and vision on the future. Planning starts with the
‘here and now’, the existing situation, and reaches a final goal. It describes changes and
improvements in different feasible steps, keeping in mind the lessons learned
from the natural forest environment and utilising available resources optimally.
In a Farm Plan this final goal, the more sustainable situation of the farm, is put on paper. Then, with the help
of simple formats, often designed by the farm families
themselves, the different steps of systematic development of the farm over several years, towards the
desired situation, are chalked out: the long-term
plan. The long-term plan is divided in seasonal
work-plans, in which the activities for the season, the
necessary resources and the expected returns are documented. This is the second part of the farm document made by the farm family.
This farm document, the Farm Plan, is not a blue-print
but a flexible framework for farm development,
which can be adapted to changing situations (e.g.
weather conditions, availability of resources, changing views and priorities, new ideas, etc.). This makes
Farm Planning an ongoing process.

Farm plan
of a diversified
home garden

5. Implementation of the Farm Plan.
Implementation of Farm Plans is the responsibility of
the respective farm families. Their Farm Plan is a documented commitment to the systematic development
of their farm. It increases the confidence of the farm
families: “We can reach this goal on our farm with our own resources”. At the end of
each season the outcome of the seasonal work-plans is reviewed and new workplans are made, based on the results, and with reference to the long-term plan.
Farm Planning for Sustainable Farming is a family affair, involving women, men and
children and their experience, knowledge and views of the farm. The planning
process, the plans and their implementation are ‘owned’ by the family and facilitated
by extension staff.
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Evaluating the sustainability of integrated peasantry systems

The MESMIS Framework
Santiago López-Ridaura, Omar
Masera and Marta Astier
ow can the sustainability of an
agroecosystem be evaluated? How
does a given strategy impact on the
overall sustainability of the natural resource management system (NRMS)? What is
the appropriate approach to explore its
economic, environmental and social
dimensions? These are unavoidable
questions faced by any project dealing
with complex agroecosystems. In Mexico,
a number of development institutions,
working on alternative agroecological
strategies in a wide range of eco-zones,
have joined forces to develop a Framework for Sustainability Assessment, the
MESMIS framework.
The MESMIS project is an interdisciplinary and multi-institutional effort led by
GIRA, the Interdisciplinary Group for
Appropriate Rural Technology, a local
NGO based in Western Mexico. The project originated in 1994 with the objectives
of: a) developing an evaluation framework
to assess the sustainability of alternative
natural resource management systems;
b) applying the framework to different
case studies; c) training of individuals and
institutions interested in the topic; and
d) generating and disseminating materials

H

to facilitate the application of the framework. Box 1 gives an example of how the
Sustainability Assessment was put into
practice by GIRA in the State of
Michoacan, Mexico.
Sustainability evaluation
Most conventional evaluation approaches
(e.g. cost-benefit analysis) are not always
appropriate for addressing the challenges
of analysing complex agroecosystems. A
qualitatively distinct conceptual and practical approach is required. The MESMIS evaluation framework is such an attempt. It is a
methodological tool to evaluate the sustainability of natural resource management systems, with an emphasis on small farmers
and their local context (Masera et al 1999).
The framework is applicable within the
following parameters:
1. Sustainability of NRM systems is
defined by seven general attributes:
productivity, stability, reliability,
resilience, adaptability, equity and
self-reliance.
2. The assessment is only valid for a
management system in a given geographical location, spatial scale (eg.
parcel, production unit, community
etc.) and determined time period.
3. It is a participatory process requiring
an interdisciplinary evaluation team.

The evaluation team usually includes
outsiders and local participants.
4. Sustainability is not measured per se,
but is done through the comparison of
two or more systems. The comparison
is made either cross-sectionally
(eg. comparing an alternative and a
reference system at the same time), or
longitudinally (e.g. by analysing the
evolution of a system over time).
Figure 1 indicates the general structure of
the framework. On the basis of the 7 attributes, a number of critical points for the
sustainability of the system are identified,
which are then related to three areas of
evaluation (environmental, social and economic). In addition, for each evaluation
area, diagnostic criteria and indicators are
defined. This procedure guarantees a consistent relationship between the sustainability indicators and general attributes.
By providing an integrated strategy for
sustainability assessment and evaluation,
the MESMIS project has generated
increased interest within academic and
extension organisations. Several farmer
organisations, research institutions and
NGOs are currently using the MESMIS
framework as a tool to evaluate sustainability. Since 1996 it has been applied in
more than 20 case studies in Mexico and
Latin America. It has also been used in
more than 30 courses, workshops and
seminars, and included in 14 university
programmes in Latin America and Spain.
The project has resulted in 15 publications, including one book on the MESMIS
framework (Masera et al 1999), and
another describing five case studies of
sustainability evaluation within Mexico
(Masera and López-Ridaura 2000).
Implementing the Framework
The operational structure of the MESMIS
framework consists of an evaluation cycle
of six steps.
Step 1 Definition of the evaluation object

In this first step, the evaluation team characterises the system under study (both reference and alternative), as well as the
socio-environmental context and scope
(spatial or temporal) of the evaluation. An
accurate description should include: the
components of the system (subsystems),
the system’s inputs and outputs, the main
management and productive activities in
each subsystem and the main social and
economic characteristics of the stakeholders and the form of organisation they have.
Step 2 Determination of the critical points

The critical points of a system are the main
features or processes threatening or
28
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strengthening the system’s sustainability.
Identification of the critical points will
focus the evaluation process to the most
important aspects of the system under
analysis. Some key questions in identifying
critical points are: What makes the system
vulnerable? What particular problems are
presented? What constitutes the strongest,
most prominent feature? Examples of critical points are low yield and product quality
(productivity attribute), soil loss, deforestation and pest damage (stability, resilience
and reliability), or peasant indebtedness
(self-reliance).
Step 3 Selection of diagnostic
criteria and indicators

The diagnostic criteria elaborate on the
seven attributes of sustainability. They
represent a level of analysis more detailed
than attributes, but less than indicators.
Diagnostic criteria serve as a necessary
intermediary link between attributes, critical points and indicators, enabling a more
effective and coherent evaluation of sustainability. The set of indicators used in an
evaluation process is specific for the system under analysis. They should be easy to
measure, possible to monitor, derived from

Box 1 THE MESMIS FRAMEWORK IN PRACTICE
In the Casas Blancas ejido, an indigenous community in the Purhepecha Region of Michoacán State, GIRA
has facilitated the development of alternatives for an agrosilvopastoral system. This was done by diversifying the cultivated plots (milpa) in order to obtain better stubble quality, avoid extensive grassing and control erosion. (Masera and López-Ridaura 2000).
The Casas Blancas ejido is representative of how many communities in the region manage their natural
resources. Each farmer manages approximately 30 hectares - about 70% being forested (logging and reforestation) and 30% used for maize production and cattle raising. The agricultural management system,
known as año y vez, consists of mainly maize production on one parcel for a year and a fallow for 1 to 3
years. In Casas Blancas, a commercial and a traditional strategy can be identified. They differ mainly in
the type of fertilisation (inorganic or organic) and use of seeds (local or improved varieties), the type of
traction (animal or tractor), the source of labour (wage or family), and the main objective of agricultural
production (market or self consumption) (Figure 2).
A number of critical points were identified jointly by farmers and an external team through surveys, interviews and workshops. For each critical point, the evaluation team selected the diagnostic criteria and the
indicators to be measured. Table 1 shows the critical points, diagnostic criteria and indicators used in this
case study (Astier 2000). Figure 3 presents an AMOEBA diagram with the results from some of the indicators used.
The first evaluation cycle of the Casas Blancas case study helped in designing an alternative system,
considering the strengths and weaknesses of the two different management strategies. The alternative
system, now adopted by farmers is the focus of a second evaluation cycle, which proposes: a) the
diversification of agricultural production by re-introducing amaranth and two edible leguminous species
as intercrops, b) the use of organic and inorganic sources of fertilisation with special emphasis on
phosphorus, c) the use of mixed traction for ploughing, and d) the introduction of leguminous cover
crops and controlled grazing in the fallow parcel.
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Making sustainability evaluation a
permanent and cyclic process
An evaluation process is considered successful when it helps to improve the social
and environmental profile of a NRMS. In
other words an evaluation should aim not
only at qualifying management options,
but also at effectively helping to formulate
an action plan geared towards improving
the management system. Evaluating sustainability must be, ultimately, a tool for
planning and design. Its success lies in its
ability to be applied in the day-to-day activities of agroecological projects.
Consequently, in the MESMIS framework,
evaluation is not conceived as a linear
process but as an iterative spiral. The conclusions and recommendations obtained
form the starting point of a new cycle.
■
Santiago López-Ridaura and Marta Astier are
researchers of the Agroecology Program at the Grupo
Interdisciplinario de Tecnología Rural Apropiada (GIRA
A.C.) A.P. 158, Pátzcuaro, 61609. Michoacán, México.
Omar Masera is researcher at the Institute of Ecology
of the Universidad Nacional Autónoma de México
(UNAM) A.P. 27-3, Xangari, 58089. Morelia, Michoacán,
México.
Website: www.oikos.unam.mx/gira/english.htm

available and reliable information, and
clear and simple to understand. E.g. A common diagnostic criterion for the stability
attribute is Diversity. Indicators reflecting
this criterion are the Number of species in
the environmental area, or Number of
markets in the economic area.
Step 4 Measurement and monitoring
of indicators

This step includes the design of analytical
tools and the methods of data collection.
Indicators can be measured in a variety of
ways. Methods that have been used in the
MESMIS case studies include direct field
measurements, setting-up of experimental
plots, literature review, surveys, formal
and informal interviews and participatory
group techniques. Selection of the type of
measurement depends on the availability
of human and financial resources. A combination of direct and indirect measurement
techniques is advised in applying the
MESMIS framework. Here, farmer participation is important as has been proven by
the great accuracy of the indicators selected and measured by them.
Step 5 Presentation of results

At this stage, the results obtained are summarised and integrated. Generally speaking, there are three techniques for present30

ing the results: quantitative, qualitative
and graphical techniques. When properly
designed, graphical techniques may provide the most effective way for identifying
problems. In the MESMIS framework, an
AMOEBA-type diagram is recommended.
This diagram shows, in qualitative terms,
how far the objective has been reached for
each indicator by giving the percentage of
the actual value with respect to the ideal
value (reference value). This enables a simple, yet comprehensive comparison of the
advantages and limitations of the system
under evaluation.
Step 6 Conclusions and recommendations.

Step six recapitulates the results of the
analysis. Firstly, the evaluation team
appraises how the reference and
alternative systems compare in terms of
sustainability. Secondly, they discuss the
main elements that enhance or inhibit
the alternative system compared to the
reference system. Based on these
conclusions and considering the needs and
priorities of all stakeholders, the evaluation
team proposes recommendations to
improve the system’s sustainability.
Step six is also the phase for reflection
upon the evaluation process itself, its
logistical and technical aspects.
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IF YOU WANT TO KNOW MORE
Agroecology : ecological processes
in sustainable agriculture
by Gliessman SR. 1997. 357 p.
ISBN 1 57504 043 3 : USD 49.95.
Ann Arbor Press, 121 South Main
Street, Chelsea, MI 48118, USA.
This basic textbook on agroecology is
on the interaction of agriculture and
ecology, purposes to promote a sustainable way of agriculture. It is divided
into four sections. First it describes the
concept of agroecosystems and why it
is an answer to the failures of convential agriculture. Then subject-wise that

agriculture should be broadened to
include the whole food system. This
book is written in the first place for students, but offers everybody interested
in agroecology a very complete picture
in an attractive manner. Every chapter
concludes with a list of recommended
reading. By the many case studies it
appears to be creative in a farmer’s
search for solutions. (IHG)

Agroecology : researching the ecological basis for sustainable agriculture by Gliessman SR (ed.). 1990.
380 p. ISBN 0 387 97028 2.
Sustainable Agriculture Information
Project, Agroecology Program,
University of California, Santa Cruz,
Cal 95064, USA. (Ecological studies ;
78).
This is an important overview of recent
agroecological research in both the
North and the South. Part 1 deals with
basic ecological concepts in agroecosystems: Part 2 with agroecosystem
design and management. The contributors (34 in all) are agronomists and
ecologists who have begun to bring
their respective strengths and
approaches together to address the
serious problems that test the world’s
ability to sustain its food production
systems. Topics include research
methodology, theoretical aspects of
crop diversification and biological control, low-input ideotypes, analysis of

traditional farming systems, and theoretical explorations of variability, stability and risks. Practical cases are reported from Mexico, India, Netherlands,
USA, China and Thailand.
The book is presented just as a beginning. Agroecology is a field in its formative stages: it is more than ecology
applied to agriculture, since it takes on
a cultural perspective as it expands to
include humans and their impact on
farming environments. The book concludes by stating that it is one thing to
express the need for sustainability and
yet another actually to quantify issues
such as nutrient cycling, energy flow,
and population dynamics. There is a
long way to go, and this book gives a
challenging contribution along the way.

Organic cotton : from field to final
product by Myers D, Stolton S (eds).
1999. 267 p. ISBN 1 85339 464 5 :
GBP 16.50. The Pesticides Trust,
Eurolink Centre, 49 Effra Road,
London SW2 1BZ, UK. Intermediate
Technology Publications (ITP), 103105 Southampton Row, London
WC1B 4HH, UK.
As cotton is one of the world’s major
cash crops, many farmers are confronted with the negative environmental impacts of its production such as
reduced soil fertility, loss of biodiversity
and especially the problems related to
pests and pesticide use. Also further in

the processing chain pollution takes
place, especially by bleaching and dyeing the cotton fabrics. This book
describes organic cotton production
and processing and is the first complete overview of its kind, since the first
organic cotton was marketed some 10
years ago.
Still in a rather preliminary stage, there
are signs that it is moving into a mass
market. The book provides a very good
and complete picture of the insights
gained till now, and case studies from
all over the world are compiled.
Besides cultivation (including the
growing of genetically engineered

cotton) and processing, attention is
paid to economic and marketing
aspects, the conversion process,
certification and support requirements
for projects. Judging from the
questions about environmentally
friendly grown and -processed cotton
that reached ILEIA in recent years, we
predict this book will become a bestseller.(IHG)

Alternatives to conventional
modern agriculture for meeting
world needs in the next century.
Report of a conference on
Sustainable agriculture: evaluation of new paradigms and old
practices, April 26-30, 1999,
Bellagio, Italy. Copies can be
obtained from Cornell International
Institute for Food, Agriculture and
Development, Ithaca, NY 14853,
fax: +1 607 255-1005,
ciifad@cornell.edu. The full report
can be down loaded from
http://ciifad.cornell.edu/ciifad .

The potential of agroecology to
combat hunger in the developing
world by Miguel A. Altieri, Peter
Rosset and Lori Ann Trupp. Available
on: www.cnr.berkeley.edu/~agroeco3/
The authors state that evidence suggests
that the Green Revolution approach is
unlikely to be the appropriate strategy
to end hunger and that the agroecological approach offers several advantages.
The principles of agroecology are
explained and several examples from
different parts of the tropics are given.
Thousands of farmers are following the
agroecological approach, thus showing
its potential. The authors point at the
necessity to increase investment and
research into this strategy and to scaleup successful practices. (CR)

IRRI 1998-1999. 2000.
International Rice Research
Institute, MCPOBox 3127, 1271
Makati City, Philippines,
irri@cgiar.org

World Resources 2000-2001
People and Ecosystems: the
Fraying Web of Life
World Resources Institute in collaboration with the United Nations
Development Programme, The
United Nations Environment
Programme and the World

Bank,2000. Paperback version
400p.ISBN 1 56973 443 7: US$27.00.
World Resources Institute, 10G Street
NE, Washington DC 20002, USA.
This millennial edition of the World
Resources takes stock of the condition
of the Earth’s ecosystem and draws
lessons from global experience in managing and protecting them. It focuses
on five critical ecosystems that have
been shaped by the interaction of physical environment, biological conditions
and human intervention: croplands,
forests, coastal zones, freshwater systems, and grasslands. Three steps to
good management of ecosystems are
proposed in the report. The first is to
acknowledge the value of goods and
services provided by these ecosystems
and the tradeoffs that are often made
among them. The second is to base
decisions on current information about
the capacity of ecosystems to continue

to provide goods and services. The final
step is an “ecosystem approach” that
explicitly recognises the interaction
and tradeoffs among these goods and
services, as well as the political and
social context in which environmental
decisions are made. Like the previous
eight editions, this edition also presents
an overview of current global environmental trends in population, human
well being, food and water security,
consumption and waste, energy use,
and climate change.

Modern agriculture: ecological
impacts and the possibilities for
truly sustainable farming by Miguel
A. Altieri, Division of Insect
Biology, University of California,
Berkeley, USA. Available on:
www.cnr.berkeley.edu/~agroeco3/
The article discusses the development
and impact of monocultures and the
ecological problems they are creating.
The author identifies an array of alternatives to conventional agriculture and
discusses barriers for the implementation of alternatives. (CR)
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NETWORKING
The Center for Agroecology and
Sustainable Food Systems of the
University of California in Santa Cruz,
USA. Its website www.agroecology.org
is an information resource for developing sustainable ecosystems, emphasising international training, research and
application of agroecological science
to solving real world problems. The site
provides information on related short
courses and international events. An
interesting series of practical case studies and a glossary of agroecological
terms help understand the principles of
agroecology as also explained in the
textbook Agroecology: Ecological
processes in sustainable agriculture by
SR Gliessman (see next page). Very
handy is the page on Agroecology Links
www.agroecology.org/links.htm which
makes it possible to make direct links
to the main university, farmers and
general sites on agroecology in USA.
Agroecology in action is the website
www.cnr.berkeley.edu/~agroeco3/ of
University of California in Berkeley,
USA. This site gives access to the latest
articles by Professor Miguel A.Alteiri
and colleagues, among others, on
agroecology and modern agriculture;
agroecology and small farmers in the
developing world; agroecology and
biotechnology; agroecology and pest
management (see next page). There is
also a video on agroecology and
biotechnology.
The International Maize and
Wheat Improvement Center’s website www.cimmyt.mx is quite elaborate
and provides information on its worldwide programmes, contacts and publications. Information on the various
resource conserving technologies that
CIMMYT is developing together with
wheat and maize farmers can be found
on the site. CIMMYT’s Natural
Resources Group collaborates with
national researchers, farmers and nongovernmental staff in increasing and
sustaining the productivity of maize and
wheat systems while protecting
resources. Some of this work is well
described on the website.
Global Programme on Direct sowing, Mulch-based systems and
Conservation tillage (GP-DMC) has
been launched during the Global
Forum on Agricultural Research, May
2000. In many countries DMC practices have fostered higher productivity,
improved resource conservation, lowered food costs for consumers, and
improved incomes for producers. The
global-partnerships programme features a bottom-up process of learning
and synthesis by analysing and comparing experiences with DMC in different
32

regions. A facilitation unit is to be created. Stakeholders with relevant practical
experiences are requested to join the
open action group.
Further information: Larry Harrington, chair of the
Interim Steering Committee, CIMMYT, Apdo.
Postal 6-641, 06600 Mexico, D.F., Mexico. Fax:
+52 5804 7558; l.harrington@cgiar.org

African Conservation Tillage
Network launched
The purpose of the network (ACT) is to
identify, disseminate and promote the
adaptation and adoption of soil and
water preserving tillage in Africa. The
Network intends to create national networks for the exchange of information
and experiences among researchers,
extensionists and practitioners and to
encourage farmers to experiment with
the approach. A monthly, down loadable newsletter, Act Now, and training
materials will be produced and pilot
projects will be initiated to test and
compare technologies. There will be an
E-conference as well.
For more information: Edward Chuma, ACT
Secretariat, IES/University of Zimbabwe, P.O. Box
MP 167, Harare, Zimbabwe, Tel: +263-4-302603,
Fax: +263-4-263433, Email: chuma@africaonline.co.zw and actnownews@africa.com

International Course on
Integrated Pest Management will
be conducted by The International
Agricultural Centre from March to June
2001. The course deals with the effective implementation of IPM programmes, looking at technical as well
as socio-economic aspects. It consists
of 6 main modules: introduction; plant
protection disciplines; development of
IPM; pesticide management; IPM
research, extension and implementation and IPM project proposal development.
More information and applications can be
obtained from the IPM Course coordinator,
International Agricultural Centre, P.O.Box 88,
6700 AB Wageningen, The Netherlands
Phone: (31)(0)317-495495
Fax: (31)(0)317-418552
e-mail: training@iac.agro.nl
website: www.iac-agro-nl

21st training in interdisciplinary
team research for agricultural
development will be organised by
ICRA, International Centre for development oriented Research in Agriculture
in 2002. It is a professional experiential
learning programme in which participating researchers enhance their
capacity to develop research proposals
that meet the needs of clients and beneficiaries and contribute to sustainable
development. Through workshops in
the Netherlands and professional field
work for a client agricultural research
institute in the South, participants
enhance their capacity to work in inter-
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disciplinary teams, to use systems
approaches for the analysis of agricultural change and to involve stakeholders in the planning and implementation
of research. Course dates: January 17 –
July 25, 2002 (English) and January
21- August 1, 2002 (French).
Applications close 1 October 2001.
Fellowships available.
Details and application forms: ICRA, P.O.Box 88,
6700 AB Wageningen, The Netherlands.
Phone: (31)(0)317-422938
Fax: (31)(0)317-427046
e-mail: icra@iac.agro.nl
internet: http://icra.agropolis.fr

AREOL 13 - action research and
evaluation on line is a free on-line
course offered as a public service by
the Southern Cross University,
Australia. Beginning late February
2001, the course will run over 4
months on the theme, “Integration of
effective change with rigorous
research”. The course will allow participants to understand some processes
that combine action research, and can
be used in practice. The course, however, does not attempt to cover all types
of action research, nor does it analyse
its philosophy.
More details and course materials can be found on
www.scu.edu.au/schools/gcm/ar/areol

Centre for Alternative Agricultural
Media, CAAM has been launched on
3 December 2000 in Dharwad,
Karnataka, India. The first of its kind in
the country, the centre’s focus is on
farmer friendly communication systems. Promoting alternative efforts in
agricultural communication, encouraging self-help journalism among
farmers, bridging the communication
gap between farmers and scientists/
government, focusing on farmer innovations and pro-farmer issues feature

among the centre’s many objectives. Its
website www.farmedia.org will focus
on several aspects of alternative agricultural media. Regular e-bulletins will
be released for networking with like
minded individuals/ organizations
engaged in innovative alternative efforts
in the farm journalism sector.
For more information contact: Dr. Shivaram
Pailoor, Director CAAM, Krishnalaya, 1st main,
4th cross, Narayanapur, Dharwad 580008,
Karnataka, India. E-mail: caam@vsnl.net

International Society for Nature
Farming (ISNF)
This society has as objective to promote
teaching, research and extension activities of nature / organic farming. It creates awareness about the role of nature
farming in sustainable and eco-friendly
agriculture and encourages the adoption of the concepts. It also provides a
forum for exchange of experiences and
information and publishes two
Newsletters: Prakritik Kheti (in Hindi)
and Nature Farming (in English). The
Society will shortly launch the ‘Journal
of Agriculture and Environment’ and is
organising, in collaboration with the
Haryana Agricultural University, the
International Conference on Nature
Farming and Ecological Balance (ICNFEB-2000), March 7-10, 2001 at Hisar,
Haryana, India. At the same time there
will be an electronic conference on the
same themes:
Food production, quality and marketing; Land use planning and resource
management; Organic farming systems
and ecology; Indigenous knowledge
and nature farming; Biodiversity and
rural development; Government policies and extension programmes.
More information: ISNF, c/o Dr. IS Hooda,
Dep. of Agronomy, CCS Haryana Agricutural
University, Hisar – 125004, Haryana, India,
icnfeb@hau.hry.nic.in
or www.geocities.com/icnfeb2001

Integrating Sustainability in Higher Agricultural Education. AFANet has developed a
key activity to conceptualise sustainability in agriculture and to integrate it in the curricula of
higher education in agriculture, forestry, aquaculture and the environment. AFANet, an EU
SOCRATES Thematic Network, aims to stimulate co-operation in universities and colleges in
Europe. The recently published book Integrating concepts of sustainability into education for agriculture and rural development edited by Bor, Holen, Wals and Filho,
2000, Frankfurt/M, Peter Lang Publishers (see ILEIA Newsletter Vol.16, No.3, p. 34), was
the first main outcome of this AFANet activity. Part one of the book attempts to conceptualise
the issues surrounding sustainability in higher agricultural education whilst part two provides case study examples from around the globe of the integration of the concept of sustainability into curricula. As a follow-up to the book, two dissemination activities were developed:
an on-line discussion about the main outcomes of the book and an international seminar
which focused on both the book and the results of the on-line discussion. The international
seminar took place recently in Krakow, Poland, as part of the Euro-Eco 2000 conferences
and was attended by university faculty members from 12 countries.
It was reconfirmed during the on-line debate and the Krakow seminar that the concept of
sustainability is ill-defined. It should be realised, however, that this vagueness has an enormous strength if it is systematically used as an operational device to exchange views and
ideas, and to make sustainability meaningful within a specific context.
Colleges and universities in the tropics could join this debate or start their own.
For more information: http://www.clues.abdn.ac.uk:8080/demeter/
The on-line debate can be visited on: http://www.lei.wag-ur.nl/sustainability/

NEW IN PRINT
●

●

Small holding up by Zarb J. 2000. In:
The Ecologist, ISSN 0261 3131; v.30
no.9, p.40-44.
In this article Dr. John Zarb, consultant
researcher in sustainable farming,
states that modern agriculture is in a
crisis and that the alternative is: to
move towards sustainable farming, not
only in the “South” but also in the
“Developed “ world. He describes several examples in which the agroecological approach succeeded in developing
a sustainable, self-supporting agricultural system using renewable
resources. If sustainable technologies
have brought significant improvements
in agriculture under crippling economic, environmental and political conditions, then application in Europe or US,
where structures like transport systems
and markets already exist, should be
successful. (WR)

Social responsibility in the global
market : fair trade of cultural
products by Littrell MA and Dickson
MA. 1999. 366 p. ISBN 0 7619 1464 1
(pbk) : GBP 18.99. Sage
Publications, 6 Bonhill Street,
London EC2A 4PU, UK /
orders@sagepub.co.uk /
www.sagepub.co.uk.
This book is about fair trade from the
angle of all the stakeholders: the producers or artisans, the alternative trade
organisations and the consumers.
Their needs, interests and preferences
and business practices within the trade
system are studied. There is a special
focus on fair trade organisations that
market cultural products from developing countries into the United States,
but the themes covered (e.g. artisan
empowerment and organisational
sustainability) are of general interest.
(IHG)

●

photo: Bert Lof

Women, land and agriculture by
Sweetman C (ed.). 1999. 72 p. ISBN 0
85598 400 7 : USD 12.95. (Oxfam
Focus on Gender). OXFAM
Publications, 274 Banbury Road,
OX2 7DZ Oxford, UK /
bebc@bebc.co.uk.
This book appears in the series Oxfam
Focus on gender. It is composed of
nine articles on agriculture, land rights
and gender relations in countries in
Africa, Asia and South America.

The articles assert that women’s contribution to global agricultural production for food and for profit continues to
be largely unacknowledged and undervalued, and that their ability to farm is
constrained, because the resources
they need are often controlled by others. Independent land rights, which
enable women to decide on the use of
land and keep the proceeds from such
use, are still a dream for women in
many countries, despite their increasingly central role in agriculture. Two
articles shed light on methodological
issues for development policy-makers
and practitioners. Some tools have
been developed to assist the process of
integrating gender issues into planning
and implementation. (WR)

●
Policies for soil fertility management in Africa by Scoones I and
Toulmin C. 1999. 128 p. ISBN 1
899825 41 X. International Institute
for Environment and Development
(IIED), Drylands Programme, 3
Endsleigh Street, London WC1H 0DD,
UK; Institute of Development Studies
(IDS), University of Sussex, Falmer,
Brighton BN1 9RE, UK.
Fifteen case studies from 12 African
countries (south of the Sahara) have
been carefully analysed to: a) identify
the key factors to explain patterns in
soil management, b) give criteria for
the need for public intervention and c)
assess the options available for the
determination of the intervention strategy. The conclusion presented is a very
complex and diverse picture, which is
in contrast to the generalisations often
made in the international debate
regarding the crisis in African agriculture. Recommendations are made to
test ways to work with farmers more
effectively, to promote a greater stakeholder involvement in discussions of
policy options and the design of interventions aimed at generating a more
sustainable agricultural sector. A thorough study that will take an important
place in the African soil fertility management debate. (IHG)

●
Strategies of smallholder irrigation management in Zimbabwe by
Manzungu E. 1999. 200 p. ISBN 90
5808 145 1. Emmanuel Manzungu,
1606 Marapa Road, New Houghton
Park, Harare, Zimbabwe.
Emmanuel Manzungu presents a
detailed study on operational irrigation
management in Zimbabwe in accor-

dance with his thesis in Wageningen
University. This study seeks to understand the implied management problem in both government and farmermanaged smallholder irrigation
schemes. Empirical evidence was gathered with respect to Mutambara,

of wider institutional settings. The book
also deals with the impact of participatory action research in terms of
changes in farmer learning, knowledge
and innovation. The thesis concludes
with discussing the major learning
points in facilitating farmer learning
and analysis of the major implications
and issues in extending the
approach.(WR)

●

Chibuwe and Fuve Panganai irrigation
schemes, between 1994 and 1996 and
included at least two wet and dry seasons. His major conclusions are that
the state tended to administer rather
than manage irrigation schemes. In
contrast farmers easily engaged with
operational aspects of irrigation management. Farmers, however, had their
shortcomings in relation to extra-local
factors. Emmanuel states: the beginning of management wisdom is the
awareness that there is no one
optimum management system. (WR)

●
Moving methodologies : learning
about integrated soil fertility management in sub-saharan Africa by
Defoer T. 2000. 189 p. ISBN 90 58082
319 5. Royal Tropical Institute (KIT),
PO Box 95001, 1090 HA Amsterdam,
The Netherlands / kitpress@kit.nl,
www.kit.nl/books.
Toon Defoer, the first editor of
“Managing soil fertility: a resource
guide for participatory learning and
action research, has written this book
in accordance with his thesis in
Wageningen University. The resource
guide, volume 1 of the thesis has been
reviewed already in ILEIA Newsletter
16(1) p.25. It provides user-friendly
ways to gather, manage and analyse
information, using participatory learning and action research. Moving
methodologies is volume 2 of the thesis
and describes the development of the
participatory learning approach
through the analysis of 3 case studies.
Factors are analysed that have given
direction to the adaptations and site
specific configuration of the approach
and applicable field tools. Two complementary interfaces are taken into
account: the field teams interacting
with farmers and the field teams as part

How to convert sea water into
drinking water : an easy-to-use
manual by Ryan F. 1998. 43 p. ISBN
81 87380 07 1 : USD 5.00. Books for
Change, 28 Castle Street, Bangalore
560 025, India.
This booklet is a handy guide for grassroot workers, trainers and the urban or
rural poor to make healthy drinking
water available in every home with little
effort and almost no investment.
Fourteen simple methods are
explained with drawings and a clear
description. Most methods described
require only household utensils like
pots, vessels and plastic sheets, and can
be used for sea and brackish water, but
also for tap water below the quality
standard for human consumption.
(WR)

●
Comics with and attitude... : a
guide to the use of comics in
development by Packalén L and
Odoi F. 1999. 96 p. ISBN 951 724 271
9. Ministry for Foreign Affairs of
Finland, Department for
International Development
Cooperation, Kanavakatu 4-A,
FIN-00160 Helsinki,
Finland / kyoinfo@formin.fi.
This book is meant as a source of inspiration for people searching for new
cost-effective ideas to get the (development-related) message across. Comics
draw the reader’s attention, as they are
a quick and easy way to tell a story in a

humorous or dramatic way. The author
emphasises that comics should be simple, have a good story behind it and that
the target group should be clear. Often,
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NEW IN PRINT
when local artists are involved the stories become more meaningful, and this
book is full of such examples, ranging
from campaign material on health,
agriculture and environment to human
rights, democracy and civil society.
One chapter shows the complete procedure of making a comic with an attitude, of course in the form of a comic!
At the end of the book references are
given to more books and internet sites
on comics. This book itself has an
internet version on the internet site of
the Department of International
Development Cooperation of the
Ministry of Foreign Affairs of Finland.
(IHG)

book deals with this controversy, looking at all its different aspects and from
all angles. International agreements
such as the Convention on Biological
Diversity, the TRIPS agreement of the
World Trade Organisation, and the
Convention of the International Union
for the Protection of New Varieties of
Plants (UPOV) are examined and ways
of narrowing the gap between their
interpretations are considered.
Examples of genetic resource access
and benefit sharing (ABS) laws, which

●
Intellectual property rights, trade
and biodiversity : seeds and plant
varieties by Dutfield G. 2000. 238 p.
ISBN 1 85383 692 3 : GBP 35.00.
The IUCN Project on the Convention
on Biological Diversity and the
International Trade Regime,
International Union for
Conservation of Nature and Natural
Resources (IUCN). Earthscan
Publication, 120 Pentonville Road,
London N1 9JN,
UK / orders@lbsltd.co.uk.
Patents and intellectual property rights
in relation to the biological diversity of
seeds and plant varieties are critical
issues in the controversy between interests of trade and environment. The
34

photo: Bert Lof

Wageningen, The Netherlands.
This information kit is the result of a
workshop with agriculturalists from
the different South Pacific Islands, for
compiling their knowledge on agroforestry. As a farming system, the use of
trees in farming has not been emphasised in this region until recently,
although there is a great need for sustainable forms of agriculture in these
fragile island ecosystems. The kit

●

●
Green beginning : joint forest
management in Jhabua. 2000. 185
p. ISBN
81 85419 67 1. Tata Energy Research
Institute (TERI), Darbari Seth Block,
Habitat Place, Lodhi road, New Delhi
- 110 003, India /
mailbox@teri.res.in ,
www.teriin.org; SIDA.
This book tells the rather successful
story of the Jhabua forestry department
in restoring land use possibilities in the
Jhabua district in the state of Madhya
Pradesh, India, with the use of a participatory approach: joint forest management and watershed programmes. The
Jhabua district was suffering under frequent droughts and poor productivity
of natural resources. The joint forest
management program attempted to
stop forest destruction, but also aimed
at poverty eradication and generating
employment to reduce pressure on
natural resources. The history of the
district and the whole process of implementing the programme is described in
the book. Attention is paid to the role of
women’s self-help groups. What is
achieved in Jhabua, so far, is that the
district is green again and that the peoples income is raised.(WR)

they deserve. Volume 1 is the workshop
document, which gives an overview of
the workshop and the participants.
Volume 2 deals with China and concerns forest policies in China in general, and participatory forest management especially in Yunnan Province
and in Tibet. Volume 5 deals with Nepal
and describes the role of forests in the
livelihood strategies of mountain people and the status of community
forestry in Nepal. Volume 3 Eastern
Himalayas, Volume 4 India and Volume
6 Pakistan complete the series. (WR)

are being used by some countries to
place conditions on the exercise of
intellectual property rights are given, as
well as examples of NGO initiatives to
influence the international agreements.
A very important book, balanced in its
opinion and providing a complete
update on the complex subject matter,
including a very well annotated bibliography. (IHG)

●
Participatory forest management :
implications for policy and human
resources’ development in the
Hindu Kush-Himalayas. Volume I:
workshop proceedings by Bhatia A
and Karki S (eds). 1999. 83 p.
Volume II: China by Bhatia A and Ya
T (eds). 1999. 65 p. Volume V: Nepal
by Bhatia A (ed.). 1999. 41 p.
ISBN 92 9115 970 0. International
Centre for Integrated Mountain
Development (ICIMOD), 4/80
Jawalakhel, GPO Box 3226,
Kathmandu, Nepal /
distri@icimod.org.np.
These publications together are the
proceedings of the regional workshop
on Participatory Forest Management:
Implications for Policy and Human
Resources Development, held in May
1998, Kunming, China. The workshop
brought together forest management
personnel from various parts of the
Hindu Kush-Himalayas. The basis of
their discussions was the people-centered forest policies that have emerged
in many countries of the region and
their objectives of supporting and
strengthening participatory forest management to ensure that the needs of
mountain people receive the priority
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Manual on contour hedgerow
inter-cropping technology by Ya T ;
Pandey A (ed.). 1999. 29 p.
International Centre for Integrated
Mountain Development (ICIMOD),
G.P.O. 3226, Kathmandu, Nepal / distri@icimod.org.np /
www.icimod.org.sg.
This easy to use manual on hedgerow
intercropping explains the benefits of
the system for the land and the farmer
in an illustrative way. The technology
for hedgerow planting and management is explained clearly and illustratively. Recommended for trainers,
extension workers and farmers in
mountain areas. The contour
hedgerow intercropping technology is
a soil-conserving technique. It involves
planting double hedgerows of nitrogen-fixing plants along the contour
lines of a slope at a distance of four to
six meters. Space between the contour
hedgerows is used for crops. The
plants for the hedgerows are selected
according to the needs for fuel or fodder, and also for their soil-conserving
attributes. (WR)

●
The participatory learning and
action CD-ROM is a new product
from the Resource Centre for
Participatory Learning and Action at
IIED, the International Institute for
Environment and Development, 3
Endsleigh Street, London WC1H 0DD,
UK e.mail claudia.sambo@iied.org
This new CD-ROM contains a database
of 2000 bibliographic references on
participatory methodologies and
approaches, including a whole index of
PLA Notes with abstracts.

●
Pacific agroforestry : an information kit by Rogers S and Thorpe P
(eds). 1999. 200 p. ISBN 982 343 038
1 : 40 credit points / CTA no.975.
Pacific Regional Agricultural
Programme (PRAP), Suva, Fiji
Islands. Technical Centre for
Agricultural and Rural Co-operation
(CTA), PO Box 380, 6700 AJ

proves that both indigenous and technical knowledge is (still) available, and
that it is very timely for these agroforestry practices to be spread among a
larger circle of extensionists. This
glossy manual has a beautiful lay-out
with a lot of instructive drawings and
pictures. Technical information is
interspersed with case studies, and the
last chapter deals with ways to successfully promote agroforestry within the
communities. (IHG)

●
Capitalising on experience in
Indo-Swiss cooperation in livestock development in India.
Capitalisation of Experiences in
Livestock Production and Dairying
(LPD) in India project (CAPEX),
Intercooperation, PO Box 6724, CH3001 Berne, Switzerland / intercooperation@intercoop.ch; Swiss Agency
for Development and Cooperation
(SDC)/IC NRM Programme,
Chandragupta Marg, Chanakyapuri,
New Delhi 110021, India. 2000. 50 p.
free.
This booklet presents the main findings
of the project CAPEX, Capitalisation of
Experiences in Livestock Production
and Dairying (LPD) in India. The task
of this project was to review the experiences of the Indo-Swiss Programme
LPD in India, since its inception in
1963 to date, and to formulate future
priorities based on its findings. LPD
involved 8 projects spread throughout
India and included support to developing a national livestock policy. From
this wealth of experiences gained after
such a lengthy and large programme,
the CAPEX-team chose 2 topics to focus

on: 1) the evolution of a comprehensive LPD programme out of single projects and 2) selected technical issues in
livestock breeding. The project is a nice
example of the value of reflecting on
experiences! This booklet is a summary
of a full version, also available at
Intercooperation, as technical report
no. 15. (IHG)

●
Developing forage technologies
with smallholder farmers : how to
select the best varieties to offer
farmers in southeast Asia by Horne
P and Stuer W. 1999. 80 p. ISBN 1
86320 271 4. Australian Centre for
International Agricultural Research
(ACIAR), GPO Box 1571, Canberra,
ACT 2601, Australia /
aciar@aciar.gov.au; Australian
Agency for International
Development (AusAID); CIAT Forages
for Smallholders Project. (ACIAR
Monograph ; 62).
This booklet is based on the experiences of researchers and farmers
working with the Forages for
Smallholders Project in Southeast Asia.

The manual can be useful for development workers in selecting appropriate
forage options for farmers. It contains a
list of forage species and varieties that
grow in a wide range of conditions, and
are either being used successfully by
smallholder farmers or have significant
potential in Southeast Asia. On many
farms, feed resources for livestock are
no longer plentiful, so farmers have to
spend more time finding food for their
animals. Planting forages can help to
overcome this problem. (WR)

●
Natural crop protection in the
tropics : letting information come
to life by Stoll G (ed.). 2000. 376 p.
ISBN 3 8236 1317 0 : EUR 55.-.
Tropical Agroecology Series. Margraf
Verlag,PO Box 105, 97985
Weikersheim, Germany.
This completely revised, enlarged and
updated new edition of one of our most
consulted books has been recently
published. The first edition of Natural
Crop Protection was published in
1986; though there were several

updates, this revised edition is very welcome. The book presents practical
information on natural crop protection
techniques, already presented in former editions, combined with a number
of case studies. By presenting both
technical information and case studies
on farmer participatory research, the
book links information on natural crop
protection with approaches and
methodologies. Valuable suggestions
are made for research to further
improve engagement in developing natural crop protection practices for
resource-poor and organic farmers.
(WR)

●
The emerging alternative rice
marketing system: selling high
volume excellent quality rice : a
preliminary study of an emerging
alternative rice marketing system
in Manila and Luzon provinces by
Miclat-Teves AG (ed). 1999. 100 p.
Project development Institute, 3-B
Mayumi St., U.P.Village, Diliman,
Quezon City, Philippines; Center for
Research and Information on Low
External Input and Sustainable
Agriculture (ILEIA).
This study on alternative rice marketing
has been prepared for the ILEIA
Collaborative research program in the
Philippines. Although it focuses on
Luzon, its conclusions and recommendations are important for the development of alternative rice production and
marketing in the whole country.
Marketing of rice produced by small
farmers’ organizations, based on the
principle of “fair trading” is studied.
The low volume of the commodity is
compensated by its high quality, and
the marketing activity seeks to promote
sustainable agriculture as well as to
provide higher incomes for farmers.
This alternative rice marketing system
in which NGO’s play an important role
is compared to the mainstream rice
marketing system. The book ends with
a summary of problems, potentials and
recommendations. (WR)

●
Agricultural Information
Resource Centers - A World
Directory 2000 Edited by Johnson
J.S., Fisher R.C. and Robertson C.B.,
2000.752p. ISBN 0 9624052 2
1:US$105.00. IAALD World Directory,
The Samuel Roberts Noble
Foundation, 2510 Sam Noble
Parkway, Ardmore, Oklahoma
73401, USA. pbrennen@noble.org
Updated over the past five years, this
third edition of the directory provides
the most complete, up-to-date, single
source of access to the world’s agricultural information centres. Contains

3,940 entries from 189 countries,
including contact details. The information is organised alphabetically first by
country, then by city and parent institution. The key to acronyms and abbreviations that appear in the directory for
databases, database vendors, institutions, institutions, and networks is an
extremely valuable tool.

●
Asian bees and beekeeping :
progress of research and development : proceedings of Fourth
Asian Apicultural Association
International Conference,
Kathmandu, March 23-28, 1998
by Matsuka M ... [et al.]. 2000. 274 p.
ISBN 1 57808 084 3. International
Centre for Integrated Mountain
Development (ICIMOD), G.P.O. 3226,
Kathmandu, Nepal /
distri@icimod.org.np / www.icimod.org.sg . Science Publishers, PO
Box 699, Enfield, N.H. 03748, USA /
sales@scipub.net, www.scipub.net.
This publication is an outcome of the
knowledge and information shared
during the conference and related
workshops in Kathmandu, organised
by the Asian Apicultural Association
(AAA). The book presents an overview

ics ranging from beekeeping needs and
extension methodology in hills and
mountain areas to the role of various
institutions in promoting sustainable
beekeeping are given in detail. The last
part of the book provides information
on traditional beekeeping methods and
indigenous knowledge of beekeeping,
and potential of beekeeping as a selfemployment opportunity for women in
hilly and mountain areas. (WR)

●
Roots and tubers for the 21st
century : trends, projections, and
policy options by Scott GJ, Rosegrant
MW and Ringler C. 2000. 64 p.
ISBN 0 89629 635 0. The 2020 Vision,
International Food Policy Research
Institute (IFPRI), 2033 K Street, N.W.,
Washington, DC 20006-1002, USA /
ifpri-info@cgiar.org; Centro
Internacional de la Papa (CIP),
Apartado 1558, Lima 12, Peru. (Food,
Agriculture and the Environment
Discussion paper ; 31). To order via
internet or to download the complete
paper, go to:
http://www.cgiar.org/ifpri/pubs/catalog.htm#dp.
This paper gives an overview of the
most recent data and information on
potato, sweet potato, yam and cassava
and gives trends and projections
towards the future per region.
Research activities and organizations
are also provided, with the objective of
providing a vision for research on roots
and tubers in the CGIAR. This publication provides a clear insight of the
importance of roots and tubers in the
food systems of developing countries
nowadays, the role of which will
remain important, and diversify
increasingly in the future. (IHG)

●
of indigenous bees and beekeeping
research and development in Asia, and
highlights the issues related to conservation and management of the Asian
hive bee, Apis cerana. In part one the
authors advocate the need to conserve
Apis cerana and suggest strategies for
conservation of this indigenous bee
species in the hindu Kush-Himalayan
region. Part two explains new frontiers
of bee biology research, especially of
Apis cerana compared to the introduced species Apis mellifera (honey
bee). There is a part on recent findings
in bee diseases and pest control and on
innovations in apiary management. A
section on production, processing,
properties, and marketing of different
bee products- is also provided. In addition, new advances in crop pollination
research through beekeeping and
experiences in extension covering top-

Profit for the poor: cases in microfinance by Harper M. 1998. 188 p.
ISBN 1 85339 438 6 : GBP 12.95.
Intermediate Technology
Publications, 103-105 Southampton
Row, London WC1B 4HH, UK.
This book shows that there are many
different ways of banking possible,
which are rooted in the traditional
methods of money-lending, local saving and credit groups. Fifteen case
studies are presented, varying from
well-known cases to more obscure
ones, but they are all successful.
Although sympathetic and accessible,
the tone in the book is unmistakably
that of a banking viewpoint. This does
not have to be a disadvantage, as is said
in the introduction: “micro-finance can
offer a unique opportunity to combine
genuine humanitarian aid for the poorest with good opportunities for trade
and investment”. (IHG)
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Themes for
next issues

The new ILEIA team
From left to right:
Lila Felipie (Secretary) - The Netherlands, Ingrid Huibers Govaert (Librarian) The Netherlands, Coen Reijntjes (Content Editor) - The Netherlands, Teresa
Segura (Subscriptions Officer) - Spain, Flemming Nielsen (Senior Researcher) Denmark, Anita Ingevall (Director) - Sweden, Chesha Wettasinha (Intern in
Editing) - Sri Lanka, Wilma Roem (Documentalist) - The Netherlands, Bert Lof
(Deputy Director) - The Netherlands, Marlies Marbus (Office Manager) - The
Netherlands, The inserted photographer is Wilko Willemsen (Information officer)
- The Netherlands
After quite a while, the ILEIA team is once again at full strength. As you see, we
have added some foreign flavour and made it a truly international team. With an
abundance of new ideas and skills, we are energised and inspired to reach greater
heights in championing the cause of LEISA in the coming years.

We wish you all a
very challenging and
rewarding year 2001!!
Promouvoir
l’innovation
paysanne

With financial support from the Technical Centre for
Agricultural and Rural Co-operation (CTA) and the
Indigenous Soil and Water Conservation Programme
(ISWCP) the ILEIA Newsletter Vol.16, No.2 on
“Grassroots innovation” has been translated into
French. This special publication has been distributed,
36

among others, to the subscribers of the ILEIA Newsletter
in the French speaking countries of Africa. ILEIA hopes
that this issue will lead to the initiation of a West African
regional edition on LEISA at the end of 2001. Like the
Latin American and the Indian regional editions, this
edition will contain articles and information on LEISA
and participatory development from the region itself, as
well as a selection from the international ILEIA
Newsletter translated into French. A regional editorial
committee will be responsible for editing, publication
and distribution. Readers interested in receiving the
French West African edition, could request ILEIA to be
put on the mailing list and receive a free copy of
‘Promouvoir l’innovation paysanne’.
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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 economic and cultural
marginalisation. In reaction, some farmers, communities and organisations have started to reconstruct traditional ‘agri-culture’, save indigenous
seeds and breeds, or organise water harvesting.
Others focus on development of the local agriculture based economy, local products, empowerment of local institutions or alternative education.
Still others lobby for access to land, protest against
genetically modified organisms or international
agreements on intellectual property rights.
For this issue 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 contribution 1 March 2001.
September 2001 Vol. 17-3
Going to scale
How do the benefits of innovations in agriculture
and natural resource management spread to more
people? What type of innovations do people prefer
- when, where and why? How and when does
spontaneous diffusion take place? What conditions
can be created and what methodologies can be
used to enhance or plan going to scale? What are
the obstacles of going to scale, can they be overcome and how? What can we learn from case studies that analyse more or less successful experiences with going to scale? Going to scale has multiple dimensions, methodologies, players and contexts – spatial, temporal, technological, economic, ecological, social, gender, cultural, institutional, empowerment, capacity building, partnerships,
communication, negotiation, financial incentives,
etc. What role do these dimensions play in going to
scale?
This issue will include and build on the results of
earlier workshops on this theme. With some extra
pages to spare and considering the complexity of
the theme, some longer articles (up to 3600
words) may be accepted as well. Deadline for
summaries of contributions 15 March
2000.

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, websites.

