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Genetically engineered crops - will they feed the hungry and
reduce poverty

Michel Pimbert, Tom Wakeford, P.V. Satheesh

Peter Rossett

Over the past quarter century a number of participatory methods
have been developed to democratise policy-making. Citizens
juries is one such method that is being used widely to get farmers
involved in the debate on GMOs, which has a direct impact on
their lives and livelihoods. This article describes two such juries
conducted in India, in Karnataka and Andra Pradesh. In both
instances, the farmers clearly said “no” to GMOs, and supported
localised food systems instead.
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Peru, like many other countries in this
region, is endowed with many plants that
can be used for pest control. With the
introduction of chemical pesticides, the
use of these plant-based substances has
gradually decreased. However, the
genetic engineering of crops to build-in
resistance to pests has brought the
discussion of natural protection methods
back on the agenda. Some of these plantbased pest control agents are well known
and are available commercially, but there
are many more possibilities, considering
the diversity of plant species.
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DEAR READERS
There is hardly anyone, from producers to consumers, who will not be touched by the latest technology
in agricultural development - genetic engineering of crops and animals. It is a subject that is raising much
debate and controversy today, all across the globe, and at all levels of society. It is therefore quite obvious
that ILEIA should dedicate an issue of the LEISA Magazine to the subject of biotechnology and GM
crops, but then from the vantage point of small farmers and sustainable agriculture. As it is still very
uncertain what benefits small farmers will gain from GM crops and what risks are involved, it would not
be wise to focus all development efforts on genetic engineering. This issue, therefore, especially explores
some of the many alternatives to GM crops.
We are very glad that we could join up with the “Biotechnology and Development Monitor”, a journal
that specialises in issues of biotechnology related to development, and thereby give you additional and
useful reading on the subject. The Monitor’s selection of articles related to small-scale farming systems,
i.e. legislation and regulation of GMOs, complements those of the LEISA Magazine very well.
Of course, such a joint venture would not have been possible without the support of donors to meet
the extra costs. ILEIA and the Biotechnology Monitor are extremely grateful to the Dutch donor
organisations HIVOS, ICCO and NOVIB for their generous contribution toward this project.
This double-pack of the LEISA Magazine and Biotechnology Monitor is going out to a combined
readership of nearly 20,000 people. Although we have tried to ensure that addresses are not duplicated,
there is a good possibility that some of you may receive more than one pack. Please pass it on to a
colleague or friend who could make use of the information, and if interested, become a future subscriber.
We hope that the information in these articles will give you more insights into genetic engineering
and available alternatives and help you make the right choices. We also take this opportunity to wish
you much success in all your endeavours in the year 2002 in working towards a socially responsible
and environmentally friendly agriculture.
The Editors

Genetic engineering: not the only option
“Genetic engineering is often justified as a humane technology,
one that feeds more people with better food. Nothing could be
further from the truth. With very few exceptions, the whole point
of genetic engineering is to increase the sales of chemicals and
bio-engineered products to dependent farmers.”
David Ehrenfield, Professor of Biology, Rutgers University, USA

The Gene Revolution
A new agricultural revolution is taking place: the “genetic
engineering revolution”. For the first time it is possible to break
through natural species’ barriers, systematically moving genes
from one species to another that do not combine in nature. This is
done by transferring genetic material, for instance, from bacteria
to plants. Proponents of genetic engineering (GE) claim it will
provide new plants and animals that would lead to a more
environmentally-sound agricultural production with crops that
produce their own pesticide thus reducing the use of chemical
pesticides. They also promise crops that produce medicine, plants
tolerant to salt and drought and enriched food to restore micronutrient deficiencies. Many see GE as “the” solution to hunger,
poverty and many health problems. Some advocates go a step
further by accusing opponents of genetic engineering as
‘colonialists who withhold technologies from poor farmers’ (p.36).
It sounds too good to be true. But when we begin to look
behind the façade of this promise-filled development, many
important questions emerge:
• Who benefits from genetic engineering and who loses?
• What are the risks and who will bear them?
• What are the alternatives to genetic engineering?
This issue of LEISA Magazine and the accompanying journal
“Biotechnology and Development Monitor” attempt to explore
these questions.
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Genetic Engineering is different
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GE, also known as genetic modification or manipulation (GM),
is part of what is termed “biotechnology” or “biotech” in short.
Biotechnology is a very inclusive term, ranging from natural
fermentation, to safe and relatively cheap practises like in-vitro
propagation to genetic engineering. A good starting point to
understand the different types of biotechnology is the article by
Visser on p.9. It gives an overview of the potential, costs and
expertise required by each of them.
In this issue, the focus is on genetically modified crops as
they have far-reaching implications on sustainable agriculture in
general, and farmers’ livelihoods in the South in particular.
Genetic engineering is sometimes presented as just another step
in a continuous process of agricultural development. In other
words, there is no reason to worry. However, this argument
cannot be justified. Genetic engineering is radically different
from previous technologies because it allows for the moving of
genes between different species across natural boundaries, which
makes the risks unpredictable.

Ecological concerns
Despite many reassuring words by companies, researchers and
some governments, many concerns about the implications of
GM crops remain. Major concerns relate to the consequences
for the ecological systems into which they are being introduced.
These concerns are often neglected by the GM seed industry,
the authorities approving their access to the market and the
farming communities making use of the proposed technologies.
For instance, the insertion of Bt (Bacillus Thuringiensis) genes
was thought to be a silver bullet, a permanent solution to insect
problems. But the model of “one pest – one solution” does not

work forever, as is the case with pesticides; sooner or later
resistance builds up. Similarly, building of herbicide resistance
in plants is headed for trouble as it unleashes basic ecological
reactions. Excessive use of herbicides as a major or only tool of
weed management, will eventually reduce the sensitivity of
weeds to herbicides and create an even worse weed problem.
It is “to a large extent a victim of its own success”. Recently,
more and more evidence is being brought to support the fact
that these concerns are not negligible. Yield decline in GM
soybean, for instance, is being traced to reduced root development, nodulation and nitrogen fixation.
Another effect is related to the unexpected impact of gene
transfer and its consequences. One example from USA tells how
genes from one bacterium Xanthomonas were transferred to
another soil bacterium, Kebsiella planticola. The new organism
was meant to ferment stubble into alcohol, thus providing
farmers with an extra source of income instead of burning the
stubble. However, a test by the authorities found that wheat
planted in the soil containing the new organism was killed by it.
In Europe, scepticism is widespread due to the many ecological concerns that surround the introduction of GM crops. A de
facto moratorium on releasing genetically modified organisms has
been in place since 1998 (p.13) One can draw no other conclusion
than that, in many countries, GM crops have been brought too
early into the market and that precaution should prevail.

Private companies appropriate farmers’ livelihoods
One thing that makes the development of GE unique in the history
of agriculture is that it is almost fully controlled by private
companies. Transnational corporations (TNCs), often with their
roots in the production of agro-chemicals, carry out the laboratory
research, field trials, production and sale of GM crops. They spend
enormous amounts of money on developing herbicide-resistant
crops that are being sold to farmers as a package inclusive of both
the herbicide and the seeds. Through patents these TNCs keep
competitors at bay. It appears that GE technologies are not being
developed because of their problem-solving capacity, but because
of the patent - and thus profit - it can bring to the companies. For
instance, in the 1980s, Monsanto was not interested in genetically
engineering virus resistance into plants, as it would bring minimal
profits. In the “old days” public-funded international or national
agricultural research centres could have stepped in and carried out
that research. However, the public research centres seem to be
loosing ground in access to the knowledge and genetic material,
thus widening the gap between public and private research.
Recently, private companies have been pushing further, trying to
get exclusive rights over nature’s genetic resources as in the case
with Monsanto’s application seeking patent protection related to
(wild and domesticated) soy beans.
Terminator technology takes the issue further. This technology, in which genes are manipulated to be able to switch seeds
on and off by treatment with chemicals provided by one and the
same GM seed company, effectively prevents farmers from
keeping their seeds for replanting. Strong public opposition has
forced the companies to give up this line of research, but they
still hold the patents to the technology.
These examples illustrate very well what kind of agricultural
development these companies promote, namely high-input, highly industrialised monoculture systems, which force farmers to
buy packages of inputs from just one company. In this context it
is rather shocking that, in 2001, the US government generously
funded biotechnology research and development in agriculture
with a budget allocation of US$ 310 million, whereas support for
organic farming was less than US$5 million. Farmers have

expressed their concern about these developments, as can be concluded from the citizen’s juries conducted in many parts of the
world (p.27). Rossett also clearly illustrates that GM crops have
very little to offer to farmers in risk-prone, diverse and complex
agriculture (p.6). It is expected that GM crop research will be
very slow in responding to the needs of low-input agriculture.

Contamination: No guarantee that crops are GE-free
The contribution from the Louis Bolk Institute (p.12) shows that
the organic movement does not consider GM crops as organic.
It accepts conventional breeding and the new technologies
available to assist it, but finds manipulation at the cell level and
below as unacceptable. The article describes how the debate on
GE has led organic farmers to reconsider their dependency on
seed companies that focus on high-input agriculture.
But how can farmers be sure that they grow GM crops, considering that seeds and pollen spread by wind, water, birds and
insects. Large areas can be contaminated by the introduction of
GM crops by a single farmer. In the US, contamination by GM
crops is now such a big problem that organic farmers find it
almost impossible to get GM-free seeds. Tests have shown that
“organic crops” from the US are often contaminated with engineered genes despite farmers’ efforts to stay GM-free. Consequently, the international organic movement (IFOAM) is considering
refusing certification of organic crops from the US. But who will
pay for the damage inflicted on the organic farmers in the US?

Who bears the risk?

Alternatives
But do we really need GM technology to combat malnutrition, to
improve local production and to make agriculture more
productive. Has the introduction of GM crops contributed to the

Cartoon book on genetic Engineering,
A Seed Europe, P.O.Box 92066, 1090 AB, Amsterdam, The Netherlands
www.groundup.org/cartoon/toon.htm

■
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With the introduction of agricultural genetic engineering, the
costs of contamination and other costs of reduced market shares
are being imposed on farmers, consumers and the environment
as a whole - not only in Europe or North America, but also in the
South! Will GM seed companies bear the risk of releasing these
crops in the South? What will happen if things go seriously
wrong, e.g. a GE crop turns out to have negative health effects or
becomes a serious ecological threat?
The GM crop in question may be banned but that does not
mean it will stop existing. This situation is not comparable to
that of an agricultural chemical which turns out to have unanticipated side effects after a number of years. The effect of such
chemicals will eventually disappear from the environment. Not
so with GM crops that are likely to survive in the wild and
spread their genes through crossing with other plants. This is
already taking place in Mexico where wild relatives of maize
have been contaminated with genes from GM crops (p.25).
Since Mexico is the centre of maize diversity, such contamination constitutes an irreplaceable loss. The wide variety of genes
in wild plants and in traditional agriculture is the main insurance we have to cope with new demands on crops – whether
caused by new pests and diseases, increased salt levels or
changing climates. In Southern Brazil, estimates are that despite
the ban on GM crops, 30% of the soybean acreage is already
contaminated, thus threatening Brazil’s GM-free status (p.19).
The risk of an unintended introduction of GM crops is more
threatening in countries where no legal framework exists, as is
the case in many African countries. For instance, one expert
from Zambia expressed his concern that illegal trade in GM
varieties is most likely once neighbouring countries have it.
Again, who will bear the risk?

reduction of poverty? The FAO (United Nations Food and
Agricultural Organisation), in a recent report, indicated that “for
the world as a whole there is enough, or more than enough, food
production potential to meet the growth of effective demand, i.e.
the demand for food of those who can afford to pay farmers to
produce it.” This implies that “any residual hunger problems will
be largely poverty, rather than production-related”, which means
that reaching the goal of food security for all should be based on a
premise other than genetic engineering. Alternative approaches to
agricultural production are, therefore, essential.
Over the years, LEISA Magazine has documented a wealth of
agro-ecological, low-external-input alternatives to agricultural
production. The articles in this issue confirm, once again, that
the potential of LEISA is far from exhausted. The case of natural
crop protection from the Andes (p.23) indicates that there are
many plants in nature, which provide us with clues for better
pest management. During a forum in the Netherlands, an Indian
journalist informed the audience that agricultural research in
India is only making use of 3% of the total of 3000 rice varieties
that are known. Research done in Thailand indicates the potential that exists in nature for selecting and breeding varieties with
desired characteristics such as salt tolerance (p.16). Many ecological principles that are still being overlooked, underestimated
or sidelined, deserve more attention as they provide relatively
cheap, controllable and low external input solutions to many
problems that farmers face. The System of Rice Intensification
(SRI) is an example of the many roads to sustainable agriculture
that are hardly explored (p.15). Moreover, these approaches are
not accompanied by the many risks - both economic and ecological – that GM crops are posing.
The push-pull system in Kenya (p.17), organic cotton production in Senegal (p.21) and zero-tillage no-herbicide soybean cultivation in Brazil (p.19), are examples of ecologically-sound
alternatives that already exist. They are not a danger to the environment, nor do they make the farmers dependent on agricultural supply companies. Third world farmers will certainly be much
better off if research efforts and resources are dedicated to agroecological approaches that have wide-ranging possibilities.
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Bt crops are likely to increase the risk of farmers who are already risk-prone. Photo: Bert Lof

Genetically engineered crops
will they feed the hungry and reduce poverty?
Peter Rossett
Small and peasant farmers are the primary producers of staple
foods, accounting for very high percentages of national
production in most Third World countries. This sector, which is
so important for food production, is itself characterised by
poverty and hunger, and in some cases lagging agricultural
productivity. If these problems are to be addressed by a proposed
solution – genetic engineering in this case – we must begin with
a clear understanding of their causes. If the causes lie in
inadequate technology, then a technological solution is a
possibility. Thus let me begin by examining the conditions faced
by peasant producers of staple foods in most of the third world.
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Historical background
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The history of the third world since the beginning of colonialism
has been a history of un-sustainable development. Colonial land
grabs pushed rural food producing societies off the best lands
most suitable for farming. These lands were converted to
production for export in the new global economy dominated by
the colonial powers. Instead of producing staple foods for local
populations, they became extensive cattle ranches or plantations
of indigo, cocoa, copra, rubber, sugar, cotton and other highly
valued products.
Farming peoples–accustomed to the continuous production of
annual crops on fertile, well-drained soils with good access to
water– were driven into marginal areas. As a result forests were
felled and many fragile habitats were subject to un-sustainable
production practices, in this case by poor, newly destitute and
displaced farmers. The favoured lands were, simultaneously, being
degraded by continuous export cropping at the hands of
Europeans.
National liberation from colonialism did little to alleviate the
environmental and social problems generated by this dynamic.
Post-colonial national elite came to power with strong linkages to
the global export-oriented economy, often, indeed, connected to
former colonial powers. The period of national liberation,

corresponded with the rise of capitalist market and production
relations on a global scale, and in particular, with their penetration
of third world economies and rural areas. This was the era of
modernisation with its dominant ideology that bigger is better. In
rural areas it meant the consolidation of farmland into large
holdings that could be mechanised, and the notion that the
“backward and inefficient” peasantry should abandon farming and
migrate to the cities where they would provide the labour force for
industrialisation. This ushered in a new era of land concentration
in the hands of the wealthy, and drove the growing problem of
landlessness in rural areas. The landless rapidly became the
poorest of the poor, subsisting as part-time seasonal agricultural or
day labourers, share croppers or migrating to the agricultural
frontier to fell forests for homesteads.
Thus rural areas in the Third World are today characterised by
extreme inequalities in access to land, in security of land tenure
and in the quality of the land farmed. By keeping wages and living
standards low, the elite guarantees that healthy domestic markets
will never emerge, reinforcing export orientation. The result is a
downward spiral into deeper poverty and marginalisation, even as
national exports become more “competitive” in the global
economy. One irony of our world, then, is that food and other farm
products flow from areas of hunger and need to areas were money
is concentrated, in the North.
The same dynamic drives environmental degradation. On the
one hand, rural populations have historically been relocated from
areas suitable for farming to those less suitable, leading to
deforestation, desertification and soil erosion in fragile habitats.
This process continues today, as the newly landless continuously
migrate to the agricultural frontier.
The situation is no better in the more favourable lands. Here the
better soils of most nations have been concentrated into large
holdings used for mechanised, pesticide and chemical fertiliserintensive, monocultural production for export. Many of our
planet’s best soils are today being rapidly degraded, and in some
cases abandoned completely, in the short-term pursuit of export
profits and competitiveness. The productive capacity of these soils

is dropping rapidly due to soil compaction, erosion, waterlogging,
and fertility loss, together with growing resistance of pests to
pesticides and the loss of in-soil and above-ground functional
biodiversity. The growing problem of “yield decline” in these areas
has recently been recognised as a looming threat to global food
production by a number of international agencies.

Changes in macro economic policies
The past three decades of world history have seen a series
of changes in national and global governance mechanisms.
These changes have been made within a paradigm that sees
international trade as the key resource for promoting economic
growth in national economies, and growth as the solution to all
ills. The balance of governance over national economies has
shifted away from governments toward market mechanisms and
global regulatory bodies like the WTO. Southern governments
have progressively lost the majority of the management tools in
their macro-economic policy toolboxes. The ability of Southern
nations to ensure the social welfare of poor and vulnerable
people, achieve social justice, guarantee human rights, and
protect and sustainably manage their natural resources, have
been critically weakened.
They have been forced to drastically cut government
investment and to slash or eliminate subsidies of all kinds,
including social services and price supports for small farmers.
While such changes have in some cases created new opportunities
for poor people to exploit new niche markets in the global
economy (organic coffee, for example), they have for the most part
undercut both government provided social safety nets and
guarantees. The majority of the poor still live in rural areas, and
these changes have driven many of them to new depths of crisis in
sustaining their livelihoods. Increasingly they have been plunged
into an environment dominated by global economic forces, where
the terms of participation have been set to meet the interests of the
most powerful. Small farmers find the prices of the staple foods
they produce dropping below the cost of production in the face of
cheap imports freed from tariffs and quotas.

Being poor they are victimised by pervasive anti-poor and antismall farmer biases in national and global economic policies. As
such, their agriculture is best characterised as complex, diverse
and risk-prone.
In order to survive under such circumstances, and to improve
their standard of living, they must be able to tailor agricultural
technologies to their variable but unique circumstances, in terms
of local climate, topography, soils, biodiversity, cropping systems,
market insertion, resources, etc. For this reason such farmers have
over millennia evolved complex farming and livelihood systems
which balance risks. Typically, their cropping systems involve
multiple annual and perennial crops, animals, fodder, even fish,
and a variety of foraged wild products.

Repeating the error of top-down research
Such farmers have rarely benefited from ‘top down’ formal
institutional research and ‘green revolution’ technologies. Any
new strategy to truly address productivity and poverty concerns
will have to meet their needs for multiple suitable varieties.
Formal research methods are not able to handle the vast
complexity of physical and socio-economic conditions in most
third world agriculture. This stems from the discrepancy between
hierarchical research and extension systems, which value
monocultural ‘yield’ above all else, and complex rural realities.
In reality seeds have multiple characteristics that cannot be
captured by a single yield measure, and farmers have multiple
site-specific requirements for their seeds, not just controlledcondition high yields. These interconnections stand in direct
contrast to formal breeding procedures. Given such conditions
the inescapable conclusion is that a different approach,
participatory breeding by organised farmers themselves, which
takes into account the multiple characteristics of both seed
varieties and farmers, is essential. Miracle seeds will not just be
developed in laboratories and on research stations and then
effortlessly distributed to farmers. Yet genetic engineering is
in direct contrast to participatory, farmer-led research.

Lagging productivity

Complex, diverse and risk-prone agriculture
Peasant farmers have historically been displaced, as described
above, into marginal zones characterised by broken terrain,
slopes, irregular rainfall, little irrigation, and/or low soil fertility.

Will the “super” rice presently being developed by IRRI meet the
needs of small farmers? Photo: Bert Lof
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Third world food producers demonstrate lagging productivity not
because they lack ‘miracle’ seeds that contain their own insecticide
or tolerate massive doses of herbicide, but because they have been
displaced onto marginal, rain-fed lands, and face structures and
macroeconomic policies that are increasingly unfavourable to food
production by small farmers. These then, are the true causes of low
productivity. In fact, in many parts of the third world, especially in
Africa, farmers today produce far less then they could with
presently available know-how and technology, because there is no
incentive for them to do otherwise - there are only low prices and
few buyers. No new seed, good or bad, can change that, and thus it
is extremely unlikely that, in the absence of urgently needed
structural changes in access to land and in agricultural and trade
policies, genetic engineering could make any dent in food
production by the world’s poorer farmers.
When seen in this light, it should be clear that genetic
engineering is only touching at best the conditions and needs of
the farmers we are told it will help – it in no way addresses the
principal constraints they face. But superficial is a far cry from
‘bad.’ Now I turn to the question of whether genetically engineered
crops are simply irrelevant to the poor, or if they might actually
pose a threat to them. First we must ask about the actual
circumstances of peasant farming.

7

Proponents of genetically engineered varieties are repeating the
very ‘top down’ errors, which led first generation green
revolution crop varieties to have low adoption rates among
poorer farmers.
Yet it is clear that the biotech juggernaut is moving ahead a full
speed. What then, are the risks associated with ‘forcing’
genetically engineered varieties into complex, diverse and riskprone circumstances?

Risks for poor farmers
The most common transgenic varieties available today are those
that tolerate proprietary brands of herbicides, and those than
contain insecticide genes. Herbicide tolerant crops make little
sense to peasant farmers who plant diverse mixtures of crop and
fodder species. Chemicals would only destroy key components
of their cropping systems.
Transgenic plants, which produce their own insecticides –
usually using the ‘Bt’ gene - are rapidly failing as pests build up
resistance to insecticides. Instead of the failed “one pest-one
chemical” model, genetic engineering emphasises a “one pest-one
gene” approach, shown over and over again in laboratory trials to
fail, as pest species rapidly adapt and develop resistance to the
insecticide present in the plant. Bt crops violate the basic and
widely accepted principle of “integrated pest management” (IPM),
which is that reliance on any single pest management technology

with their mixed cropping systems.
In fact Bt retains its insecticidal properties after crop residues
have been plowed into the soil, and is protected against microbial
degradation by being bound to soil particles, persisting in various
soils for at least 234 days. This is of serious concern for poor
farmers who cannot purchase expensive chemical fertilisers, and
who instead rely on local residues, organic matter and soil
microorganisms (key invertebrate, fungal or bacterial species) for
soil fertility, which can be negatively affected by the soil bound
toxin.
When the Bt genes fail, what would poor farmers be left with?
It is entirely possible that they would face the serious rebound of
pest populations freed of natural control by the impact Bt had on
predators and parasites, and reduced soil fertility because of the
impacts of Bt crop residues plowed into the ground. These are
farmers who are already risk-prone and Bt crops would most likely
increase that risk.
In the Third World there will typically be more sexually
compatible wild relatives of crops present, making pollen transfer
to weed populations of insecticidal properties, virus resistance, and
other genetically engineered traits more likely, with possible food
chain and super-weed consequences. With massive releases of
transgenic crops, these impacts are expected to scale up in those
developing countries, which constitute centres of genetic diversity.
In such biodiverse agricultural environments, the transfer of coding
traits from transgenic crops to wild or weedy populations of these
taxa and their close relatives is expected to be higher. Genetic
exchange between crops and their wild relatives is common in
traditional agroecosystems and transgenic crops are bound to
frequently encounter sexually compatible plant relatives, therefore
the potential for “genetic pollution” in such settings is inevitable.
In sum, these and other risks seem to outweigh the potential
benefits for peasant farmers, especially when we consider the
factors that currently limit their ability to improve their
livelihoods, and the proven agroecological, participatory and
empowering alternatives available to them

No role for GM crops
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It is not a lack of technology that holds farmers back… photo: Bert Lof
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tends to trigger shifts in pest species or the evolution of resistance
through one or more mechanisms. In general, the greater the
selection pressure across time and space, the quicker and more
profound the pests’ evolutionary response. Thus IPM approaches
employ multiple pest control mechanisms, and use pesticides
minimally, only in cases of last resort. An obvious reason for
adopting this principle is that it reduces pest exposure to
pesticides, retarding the evolution of resistance. But when the
product is engineered into the plant itself, pest exposure leaps from
minimal and occasional to massive and continuous exposure,
dramatically accelerating resistance. Most entomologists agree
that Bt will rapidly become useless, both as a feature of the new
seeds and as an old standby natural insecticide sprayed when
needed by farmers that want out of the pesticide treadmill.
At the same time, the use of Bt crops affects non-target
organisms and ecological processes. Recent evidence shows that
the Bt toxin can affect beneficial insect predators that feed on
insect pests present on Bt crops, and that windblown pollen from
Bt crops found on natural vegetation surrounding transgenic fields
can kill non-target insects. Small farmers rely for insect pest
control on the rich complex of predators and parasites associated

It is not a lack of technology which holds such farmers back, but
rather pervasive injustices and inequities in access to resources,
including land, credit, market access, etc., and other anti-poor
policy biases. Two approaches make the most sense under such
conditions: 1. technologies, which have pro-poor diseconomies
of scale, like agroecology and 2. organisation into social
movements capable of exerting sufficient political pressure to
reverse policy biases. There is little useful role that genetically
engineered crops can play.
The next time we hear of the latest ‘magic bullet’ invention
altruistically developed in private sector labs for the benefit of the
poor, we would do well to keep in mind the true causes of hunger,
poverty and lagging agricultural productivity in the third world.
■
Peter Rosset, Co-Director, Food First/Institute for Food and Development Policy398
60th Street, Oakland, CA 94618 USA. E-mail: rosset@foodfirst.org Website:
www.foodfirst.org
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major modern biotechnologies amongst a larger public is
indispensable. The aim of this article is to describe four major
modern biotechnologies, their applications and the inputs they
require, i.e. in vitro technologies, detection technologies, genomics
and genetic modification. Although the last application is
discussed in more detail, care should be taken not to equate
biotechnology to genetic modification of living organisms.

In-vitro technologies

Small farmers need a basket of options to meet their site-specific
requirements Photo: Bert Lof

Biotechnology
a basket of options
Bert Visser

From traditional to modern biotechnologies

Detection technologies
Detection technology has been developed to detect the presence
or absence of specific traits in individual organisms. A major
part of this technology is the use of an array of DNA marker
techniques. These marker techniques make use of patterns of
specific DNA sequences (the building blocks of all genetic
information) that reveal the genetic difference between two
individual organisms. This technology has considerably
increased the speed of plant and animal breeding. If DNA marker
sequences are linked to specific traits, such sequences can be
used to search for the presence these traits in the offspring of a
cross breeding, long before the trait is actually expressed. A
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The brewing of beer from barley or bananas, wine making, the
fermentation of milk into various products such as yoghurt and
cheese as well as of soybean into curd, the combination of cereals
and pulses to improve nitrogen availability, the use of
ethnoveterinary vaccines to protect cattle are all examples of
traditional biotechnology. According to the Convention on
Biological Diversity (1992) biotechnology is defined as ‘any
technological application that uses biological systems, living
organisms, or derivatives thereof, to make or modify products or
processes for specific use’. The keywords in this definition are
living, technological, and products. Biotechnology that has been
developed and utilised by humans over the ages falls within the
parameters of this definition. However, it is not this traditional
use of biotechnology that has brought it into the focus of current
global debate.
Recent sharp increase in the knowledge of biological science
(biochemistry, molecular biology, genetics) has complemented
these traditional forms of biotechnology with modern applications.
Not only are modern biotechnologies based on new scientific
knowledge, they also depend largely on the availability of capital
and skilled human resources. This makes biotechnology a
specialised affair and takes it into the realms of private research
funded by multinational corporations. And it is this trend in
biotechnology and the perceived risks that has aroused the present
debate.
Much of the debate is centred on two questions: (a) who
determines which applications to develop and where to apply? (b)
who benefits from those applications? To widen the public debate
and to render the discussions productive, a basic knowledge of

The meaning of the Latin words ‘in vitro’ is ‘in glass’. In-vitro
technologies separate parts of living organisms in closed
containers to manipulate and maintain this material. Several wellknown and relatively older applications belong to this category.
Plant tissue culture became established in the 1970s. It involves
the maintenance of plant material (complete plants, specific
organs or cells) under sterile conditions and in the presence of
nutrients. Plant tissue culture allows the rapid multiplication of
crop plants at a small scale in comparison to ‘in vivo’ (living)
conditions. Starter material for crops can thus be supplied in large
quantities, solving bottle-necks in supply to farmers. Particularly
for crops that are propagated vegetatively (not through seed), plant
tissue culture forms a useful instrument to multiply starter
material. Plant tissue culture also allows for the cleaning of virusinfected starter material. A third use of plant tissue culture is to
conserve useful crop genetic resources in a less vulnerable
environment than in the field. Finally, plant tissue culture, done
in-vitro, can be used to transfer useful traits from wild relatives
into crop varieties by crossing sexual barriers that do not take
place under normal (in vivo) conditions.
Nowadays, more than a thousand plant species are being
propagated in tissue culture. The costs of plant tissue culture are
modest. A new banana plant of a desired variety can be produced
and made available at less than one US dollar. This option also
offers the added benefit of providing healthy planting material. Oil
palm, cassava, potato and ornamentals are also propagated invitro. The only facilities required are two rooms: one in which the
material can be handled under sterile conditions, and the other a
growth room with the necessary light, temperature and humidity.
Basic training is adequate to teach the principles of sterile
handling of material. Local communities who have been trained to
do so and have access to the facilities can manage in vitro growth.
In-vitro technologies are also used in animal husbandry. Artificial
insemination of cattle is a rather old application, in which sperm is
stored under sterile conditions at low temperatures for large-scale
insemination. Modern extensions of this technology are: “in vitro
fertilisation”, in which a sperm and an egg cell are made to fuse,
thus speeding up the generation of new breeds; “embryo transfer”,
which allows the use of carrier animals for the new offspring to
develop; and “cryopreservation”, the storage of valuable starter
material at very low temperatures. Evidently, these applications are
being used both in animal breeding, and for the conservation of
animal diversity. Except for artificial insemination, which is a lowcost application, the costs here are much higher than for plant tissue
culture and require more advanced facilities.
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major aspect of these techniques is that they do not alter the
DNA (the genes, the traits). Instead they just allow a fast
appraisal of what can be found in the offspring of a breeding
programme. Various forms have been developed over the last
fifteen years that differ in robustness, costs, facilities needed, and
the type of information provided.
In comparison to in-vitro technologies, costs in this case are
higher and the facilities required are more advanced. Until now,
the extent to which this technology is applied in plant and animal
breeding and its impact is much larger than that of genetic
modification (see below), because it requires less time and
financial investments. These techniques are being applied in
small-scale agriculture as in a maize-breeding project aiming to
increase the drought tolerance in local maize germplasm in
Kenya and Zimbabwe. Markers have also been used to better
understand farmers’ selection of local rice varieties in the
Philippines and Vietnam, and to more efficiently maintain the
genetic diversity in enset, a staple crop of small-scale farmers in
Ethiopia.
Monoclonal antibodies constitute another biotechnological
detection technology. Cells derived from the immune system that
produce specific antibodies are maintained and multiplied invitro for the production of large amounts of antibodies that can
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Tissue culture can be useful for small farmers. Photo: AgroIndia
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be used to search for specific material. Apart from main
applications in health care, the technology is being used in
agriculture to detect pathogens (agents causing pests and
diseases) in plants and animals, thus allowing accurate pest and
disease management. These technologies are used to provide the
pest/disease free import guarantees on products as required by
many countries, facilitating cross-border exchange of plants and
animals. Whereas the costs for the development of monoclonal
cells producing specific antibodies are high and specialist
expertise is needed, the use of such monoclonal cells and their
antibodies is relatively simple and requires only modest
facilities.

Genomics
Genomics is a field of biology that has developed very rapidly
over the last decade. It involves the large-scale sequencing of
DNA, including entire genomes (all the DNA of a single
individual), and the comparative analysis of the resulting
sequences across species barriers. Major highlights in this field are
the sequencing of the total DNA of man, but also of a substantial
number of micro-organisms (model organisms, pathogens and
organisms used in traditional biotechnology), of plants (including
rice) and of animals. Genomics produces enormous datasets and a
complete new science, bio-informatics, has been developed to
handle these databases and to allow retrieval and analysis of the

information they contain. The costs of genomics research are high
and only a few specialised institutions worldwide, located almost
exclusively in developed countries, are able to contribute to this
newly-evolving science. Although no immediate spin-off for
agricultural applications should be expected in the next 5-10 years,
a detailed knowledge of plant and animal genomes will, in the long
run, speed up breeding, also in tropical agriculture.

Genetic modification
Genetic modification, also termed genetic manipulation,
concerns the transfer of genetic information - in the form of DNA
sequences - across sexual barriers between species, which under
normal conditions would not exchange DNA. The resulting
organisms are called genetically modified organisms (GMOs) or
transgenics. Genetic modification is currently used only to
introduce a single new trait, which might be based on the activity
of a single gene, or a small number of genes. The number of
genes with known functions that has been isolated is still too
small to allow for more complicated traits or combinations of
traits to be introduced using genetic modification. In agriculture,
genetic modification has been applied in a number of major
crops. The majority of these applications involve the introduction
of resistant traits, particularly to herbicides and insects. A smaller
number of applications involve the quality of the resulting
product, e.g. the shelf life of tomatoes, or the production of
alternative sweeteners in sugarbeet. Whereas farmers mainly deal
with the former type of agronomic applications, the processing
industry and consumers are confronted with the latter. Transgenic
animals have been produced under laboratory conditions, but up
to now have not been released for industrial application.
In all cases, the costs of developing GMOs are high, and
the technology is dependent on very expensive facilities and
highly skilled experts. The cost of the development and
commercialisation of a GMO crop variety was recently estimated
at US$30 million. In an increasing number of countries, legislation
and regulations to contain GMOs and their products during the
development and extensive testing phases before release are strict
and costly. Although 70 transgenic crop varieties were registered
for commercial cultivation in 1999, as of now international
agricultural biotechnology companies have focussed their
activities on a few crops, including the seed companies’ cash
earners such as cotton, rapeseed, maize, soybean, and wheat.

Impact on tropical agriculture
In developed countries agriculture has been industrialised over
the course of the twentieth century. Breeding has developed from
a farmer’s activity into a specialist’s affair. The conditions of the
farmers’ fields have been adjusted to the new breeds by extensive
application of fertilisers and pesticides. Crops have become
increasingly uniform to facilitate mechanised cultivation,
harvesting and processing. Because of the more capital-intensive
nature of agriculture, the size of an average economically
sustainable farm has increased several times over the last century.
Agricultural biotechnology will certainly enhance this trend by
increasing the dependence of the entire production chain on a
very limited number of crops and varieties with new traits.
Modern agriculture will continue to be high-input dependent and
become even more uniform. Genetic modification will allow the
production of the same raw materials (e.g. plant oils) in different
crops. The negative impact of modern agriculture on
agrobiodiversity might be worsened by the wide-scale
introduction of genetically modified crops and farm animals.
Tropical agriculture, however, is still dominated by small-scale
systems. Often, farmers’ access to external inputs is low. Therefore,
international companies developing GM crops do not consider
small-scale agriculture as an important market. Besides, GM crops
would not cater to the diverse agro-ecological conditions

encountered in farmers’ fields and would be of little benefit to them.
The field release of GMOs is generally heavily regulated and
major short-term effects on the crops and the agro-system
environment are expected to show up in the test phase. Yet, smallscale systems may well have to face the environmental risks of
GMOs. In the long term it is difficult to imagine how the
appearance of GMO traits in non-GMO crops can be avoided as a
result of uncontrolled crossing, particularly in cross-fertilising
species. The question is whether we regard this an unacceptable
tinkering of nature, a risky development in terms of food safety
and environmental and genetic pollution, or simply as a new
harmless step in the interference of humans on the plants and
animals that provide our food. In any case, it will certainly pose
problems to the organic agriculture sector that is devoted to the
maintenance of a GMO-free chain.
Although GMOs may currently have little or no direct
relevance to small-scale tropical agriculture, this reality does not
follow from the biological nature of biotechnological applications
but from the socio-economic context in which biotechnological
applications are developed. This leads us to the question of
whether and under what conditions other appropriate
biotechnologies for small-scale farmers are feasible.

Appropriate biotechnologies: a reality or fantasy?
Biotechnology has the potential to serve all farmers, including
small-scale farmers in tropical production systems. Appropriate
biotechnologies may be developed on the basis of demand and in
consultation with farmers and/or their representatives (communitybased organisations, supportive NGOs, dedicated extension
services). It can be expected that modern biotechnologies that
require relatively few investments and that can be applied incountry or even in the community stand the best chance of being
appropriate. In particular, this could apply to plant tissue culture
technology to produce healthy, much valued varieties in large
enough quantities. Also the use of monoclonals may in time allow
farmers and extension services to monitor for specific pests and

diseases. The use of artificial insemination could be extended also
to well-adapted indigenous breeds. Cryopreservation and tissue
culture of valuable plant and animal varieties and breeds might also
serve the small-scale farming sector in providing a back-up for
their genetic resources maintained in the field. All these
applications form a potential reality.
However, it can be doubted whether genetic modification has
anything to offer to small-scale farmers other than a growing
dependence of farmers on the seed industry. It can be doubted
whether and to which extent the lack of interest by the private
sector will be compensated for by increased public breeding
efforts that should prevent a widening technology gap between a
rather small number of commercial crops and crops of regional
or local importance. On the other hand, it should be realised that
for any application in the public domain aimed at benefiting
small-scale farmers, co-operation with the private sector will be
absolutely indispensable since the private sector owns all the key
patents needed to develop GMOs. The case of Golden Rice
forms an interesting one as it represents an exceptional effort in
the public domain to alleviate problems of low-income groups
including many small-scale farmers in developing countries
(vitamin A deficiency) through the application of genetic
modification. However, many patent exemptions in the form of
licences had to be obtained to allow Golden Rice to be developed
for farmers in developing countries, and whether Golden Rice
will fit social and cultural patterns will have to be awaited. Also,
it is yet too early to predict how often such patent exemptions
will be granted to allow the development of public sector
initiatives to benefit the small-scale sector.
In my opinion, more than the risks of monster organisms, food
safety problems and environmental pollution, the real threat of
GMOs might be the socio-economic dependence it creates for its
users from the companies selling such GMOs.
■
Bert Visser, Centre for Genetic Resources the Netherlands, P.O. Box 16,
6700 AA Wageningen e-mail: L.Visser@plant.wag-ur.nl

LEISA MAGAZINE . DECEMBER 2001

11

Stimulating GMO-free breeding for
organic agriculture: a view from Europe
Edith Lammerts van Bueren and Aart Osman
In the mid-90s the organic agricultural sector decided not to
allow the use of GMOs in organic production. This was partly
due to the risks of undesired and unknown environmental and
health-related side effects of GMOs. But the main reason was a
more ethical choice of respecting the integrity of plants and animals. The decision to remain GMO-free is incorporated in the
Basic Standards of the International Federation of Organic
Agriculture Movements (IFOAM) and hence applies worldwide.
These standards define how organic products are produced,
processed and handled. Most organic certification bodies use
these standards for certification purposes.

A new vision for organic plant breeding
European organic agriculture is greatly dependent on the conventional seed industry. Organic farmers use modern productive
varieties, bred for a high-input farming system with the use of
chemicals. Although these varieties yield better than the old land
races, they are not adapted to specific organic conditions. They
lack traits like nutrient uptake efficiency, early soil coverage
against weeds, broad field tolerance against pests and diseases
etc. This was hardly an issue in the organic sector in The Netherlands until the threat of GMO varieties put it on the agenda.
Space was thus created for a thorough discussion on the suitability of current plant breeding techniques for organic agriculture.
Louis Bolk Institute, a private research institute for organic
agriculture, organised a discussion with all key players in the
organic and conventional sectors (organic farmers, traders, commercial plant breeders and researchers of national agricultural
research institutes) in the Netherlands. This resulted in a vision
on organic plant breeding that was further discussed at workshops throughout Western Europe in order to formulate a common standpoint for those involved in organic seed production.
The findings were finalised at a recent workshop by a group of
European key players (organic sector, commercial seed enterprises). The resulting proposal was forwarded to IFOAM for
incorporation in the Basic Standards for Organic Agriculture.

Principles of organic farming as the basis
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Judging the suitability of plant breeding methods is based on
the principles of organic farming. Organic farming is not merely the avoidance of chemical fertilisers, pesticides and GMOs.
It takes the living soil as a basis and uses methods which stimulate (agro-)ecological processes, without exhausting natural
resources. Being founded on the integrity and intrinsic value of
living entities like the soil, plants, animals and human beings,
organic farming respects the environment, farm ecology and the
complexity of nature. This attitude of respect prevents farmers
from taking actions that affect a plant’s reproductive potential
and impede the sustainable use of cultivars.
Thus, the concept of organic plant breeding as formulated by
the European key players reads as follows: “The aim of organic
plant breeding is to develop plants which enhance the potential
of organic farming and bio-diversity. Organic plant breeding is
a holistic approach that respects natural crossing barriers and
is based on fertile plants that can establish a viable relationship
with the living soil.”

Biodiversity - an essential feature
Cross pollination within natural barriers Photo: Louis Bolk Institute
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Avoiding undesired cross-pollination. Photo: Louis Bolk Institute

As biodiversity is one of the main features of a sustainable
organic farming system, the organic sector places great value on

the free exchange of the genepool. The rights of breeders are
respected but patents and techniques to make plants sterile
endanger the free exchange, and consequently the genetic diversity. One of the techniques to prevent free exchange of genetic
diversity is the utilisation of cytoplasmic male sterility without
restorer genes to produce hybrids (see Box p.14). The absence
of restorer genes prevents the production of seeds and hence
this type of hybrids should be forbidden. All other types of
hybrids produce viable seeds. They do not maintain purity after
multiplication at the farm, but can still be used for developing
new varieties.
Seed saving is not practised in the highly specialised horticultural sector in Europe. Dutch organic farmers prefer to buy
their seeds, and most of them prefer hybrids. The uniformity of
the plants allows for mechanical harvesting and reduces the
requirement of seasonal labour that is scarce. Whether hybrids
are the best option for the South depends very much on the
socio-economic circumstances. Often there are valid arguments
against hybrids. Low-income farmers who do not have sufficient funds to buy new seeds every year are better off with varieties that they can multiply inexpensively.

genetic resistance traits from wild relatives and other species
into modern cultivars. This has led to a disproportionate
reliance on resistant genes and negligence of other characteristics and techniques that prevent the build-up of diseases and
pests. For example, the build-up of soil-borne fungal diseases is
delayed in cereals, which are taller and have a more open plant
structure (opposed to the compact short straw types). Growing
varietal mixtures and intercropping also prevents disease epidemics. An organic breeding strategy would therefore aim at
compensating for low genetic resistance with a better plant
structure and varieties that perform well in mixtures. In this way
it would not rely just on a single resistant gene, but on a larger,
more sustainable set of measures. Breeding with as little
biotechnology as possible requires a rethinking of what we want
to achieve and how we can reach our goals. The principles of
organic agriculture can help us with this task.

The cell level divide
The biotechnological techniques used in modern plant breeding
(see Box p.14) can be divided into those that stay within the realm
of life and those that go beyond. If the cell is considered the lowest organised structural entity of life, then all breeding techniques
that intervene below cell level do not conform to the organic principles. This means that genetic modification (which interferes at
DNA level) and protoplast fusion should be forbidden for the
organic sector. All other cell biological techniques, including
embryo rescue techniques and in vitro-pollination, are acceptable.
A few plant breeders are willing to go further: not only banning the techniques that go below cell level, but also avoiding
those that intervene at cell level. The proposed certification system will label the latter as “organic varieties”. Varieties that
respect the standards for organic breeding, but go beyond plant
level, will be labelled as “organic seeds”. “Organic seeds” come
from conventional breeding programmes, which respect the
organic breeding standards and are multiplied under organic
growing conditions for at least one generation.

Re-thinking plant breeding
For the breeders who want to work with as little biotechnology
as possible, the challenge is to develop new concepts and breeding strategies that make it redundant. Most biotechnological
techniques in plant breeding are used to introduce specific

The breeding fields of Vitalis, a Dutch organic breeding company
Photo: Louis Bolk Institue

Setting standards for organic breeding
The development of new varieties requires considerable financial investments. As a relatively small sector, organic farming in
Europe depends largely on conventional seed breeders for new
varieties. Setting standards for organic plant breeding can influence technology development for the organic sector. These standards specify the techniques allowed for the development of
new varieties. To make the implementation of these standards
feasible, the private (conventional) seed sector has been
involved in the discussions on organic breeding from the beginning.

‘Think twice before you act’: EU blocks new GM crops to be released
Before such an operational system will be implemented it could take
another two years, or even longer if the issue of environmental liability
has to be turned into law as well.
In non-EU member Switzerland, the release of genetically altered
plants into the environment is also forbidden. The government states
that, on the basis of current knowledge, it is not possible to gauge the
dangers to humans and the environment of the release of such organisms. This precautionary principle by (some of ) the EU countries and
neighbouring Switzerland is an important acknowledgement of the fact
that GM crops are different from “naturally” improved varieties. ‘Think
twice before you act’ seems to be the European answer to GM crops.
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GM Crops such as Bt-maize, RR soybean and Bolgard cotton, are widely
accepted in the United States, but public opinion in Europe continues
to be increasingly sceptical to GMOs. Only 11 GM varieties were
licensed for cultivation in the European Union before an informal moratorium was introduced in 1998 as compared to some 50 GM varieties
that are commonly planted in the US, Canada and Argentina.
Last October, EU governments rejected the idea of lifting this threeyear ban on importing and planting of new GM crops. Environment
ministers spoke against plans to restart licensing GM seeds. Biotech
companies like Monsanto and Novartis have been waiting for years to
start selling their new varieties of modified maize, soy bean, etc. in the
EU. A total of 13 GM varieties are awaiting approval. In 1998, a number
of EU countries said they would not allow any new GMOs into the EU
until tough rules on testing, labelling and tracing were put in place.

Sources: www.ictsd.org/weekly, and www.nzz.ch/english/swiss_week
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The formulation of standards for organic plant breeding gives
the seed companies clarity on what is expected from them. Some
companies in the Netherlands, like Vitalis Biologische Zaden, are
willing to adhere to these standards and breed organic seed without using the undesirable biotechnologies.
The standards for organic plant breeding do not indicate how
the actual varieties should look like. Louis Bolk Institute helps
farmers to formulate their specific wishes (i.e. adaptation to
organic soil, tolerance to problematic diseases etc.) by way of
crop ideotypes. Seed companies are requested to provide varieties, which comply with these ideotypes for trials on farmers’
fields. The trials are evaluated in the field with farmers and

breeders. Here a platform of discussion between breeders and
farmers is created. The exchange of knowledge stimulates the
development of varieties, which better meet the needs of the
farmers and are more adapted to an organic farming system.
■
Edith Lammerts van Bueren and Aart Osman, Louis Bolk Institute, Hoofdstraat
24, 3972 LA Driebergen, The Netherlands. E-mail:
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Biotechnological Techniques applied in Plant Breeding
At cell level
Embryo culture
Ovary culture
In-vitro pollination

Used for crossing of closely related species, such as cultivated tomatoes and
wild relatives. Such crosses occur in nature but do not result in viable seeds as the
embryos are aborted prematurely. When these organs are separated from
the plant and grown in test tubes, they develop into mature plants.

In-vitro selection

Mostly used to select new varieties, which are tolerant to stress conditions,
such as salinity. Plants are grown in test tubes containing a salt solution. Plants that
survive are selected.

Anther culture
Microspore culture

Pollen and anthers are grown in-vitro. These male sexual organs are not
fertilised and hence contain only half a set of chromosomes. This set is doubled
with chemicals to get plants that are genetically identical.

Meristem culture
Micro propagation
Somatic Embryogenesis

This is used for a rapid propagation of plants with an identical genetic
make-up. Plant cells are multiplied in test tubes and these cells are regenerated
into new plants.

Below cell level
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Genetic modification
Protoplast fusion
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Genetic material of unrelated species that do not cross in nature are inserted into
cells. Protoplast fusion implies the merging of complete cells. In genetic
modification only small pieces of foreign DNA are inserted into the cell.

Cytoplasmatic Male Sterility (CMS) Used to produce parent lines for hybrid production which are male sterile. A plant cell is merged with a
cytoplast (a plant cell of which the chromosomes are removed). The cell plasma of the cytoplast contains
without restorer genes
factors, which cause male sterility. CMS does occur in nature, but is accompanied with factors that neutralise
the male sterility. When CMS is transferred from an unrelated species into a crop, without the neutralising
factors (restorer genes), the new male sterile plants can not be multiplied in nature.
DNA marker assisted selection

Certain sequences of DNA can be associated with certain plant traits. These sequences (markers) can be
used to select plants for characteristics, which are not directly visible in the field, such as drought tolerance.
This technique makes use of available DNA sequences in the plant cells, but does not change them, and is
acceptable for organic agriculture. Sometimes radiation or genetically modified enzymes are used to detect
these markers, which is not acceptable for organic farming. Detection can be done with substances that are
permitted by organic agriculture such as fluorescence.

The System of Rice Intensification
Agro-ecological opportunities for small
farmers?
Norman Uphoff
Besides Madagascar, where it was developed in the 1980s, the
system of rice intensification (SRI) is now showing, also in other
countries, that it can be more productive than other methods for
growing irrigated rice.
A full description of the SRI methodology can be found in the
ILEIA Newsletter 15.3&4, pp48-49 with additional information in
ILEIA Newsletter 15.4, p.12.

Encouraging results
A recent communication from Sri Lanka reported SRI yields
between 9.3 t/ha for a traditional variety (Rathhel) and 17.8 t/ha
for an improved variety (BG-358) (Gamini Batuwitage, Additional
Secretary, Ministry of Lands). Communications from Cuba have
reported yields of 9.1 and 9.6 t/ha for first-time users of SRI,
working from written instructions (Rena Perez, Advisor, Ministry
of Sugar).

Trials with SRI during 2000 at the national agricultural
research station at Sapu, The Gambia, gave yields between 5.3 and
8.5 t/ha (Mustapha Ceesay, former director of Sapu station). Two
analyses of SRI yields on farmers’ fields in two different areas of
Madagascar over a five-year period, involving over 1,000 farmers,
showed an average of 8 to 9 t/ha (data from Association Tefy Saina
around Ranomafana, 1994/95-1998/99; and from a Frenchassisted project on the rehabilitation of small-scale irrigation
systems around Antsirabe and Ambositra during the same period).
Results with SRI practices naturally differ from place to place,
between seasons, and across varieties. There is surely also a skill
factor involved in how well farmers observe their fields and how
carefully they manage the plants, soil, water and nutrients.

Agroecological management - the key
Agroecological management requires attuning practices to crops
and conditions, rather than applying a fixed set of practices. The
latter “technological” management assumes that the most
determining factors are genetic, rather than the management of
interactions between genetic potential and environmental
conditions which guides an agroecological approach to crop
production.

Is genetic modification necessary?
Thus the SRI experience leads one to two very different
conclusions:

SRI gives healthy plants and higher yields
Photo: Association Tefy Saine

1. There appears to be a large genetic potential in existing rice
varieties that can still be tapped through agroecologically sound
practices. This would imply that genetic modification efforts are
not necessary, at least for some time to come, if increasing food
production and lowering costs of production are the main
objectives. Farmers at Namal Oya in Sri Lanka found not only that
SRI methods raised their yields from 2.9 t/ha with conventional
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SRI has revealed for rice –and possibly also for other crops- that
there exists a substantial genetic potential that can be effectively
tapped by adjusting the agronomic management practices.
Association Tefy Saina, which has pioneered the work on SRI in
Madagascar, has shown that SRI practices will double production
for practically all of the rice varieties, local or improved. Indeed,
the highest yields with SRI methods have come from “improved”
varieties: a World Bank 1996 report on rice in Madagascar, noted
that four farmers in the Andapa region who used SRI methods
with the high-yielding variety (HYV) IR-46, developed by the
International Rice Research Institute, averaged 13.7 t/ha, with one
farmer reaching 16.5 t/ha. Similar high yields were obtained in the
Ranomafana area with x265, derived from IR-15, and 2067,
descended from Tainung-16, a Chinese HYV. Note that the
government research agency FoFiFa reported the average yield
from 2067 as 5.6 t/ha, with a ‘maximum observed yield’ of 7.7
t/ha. In the 1998-99 season, a farmer near Soatanana, in his sixth
season using SRI, had a yield of 21 t/ha with 2067, more than 10
times the national average (CIIFAD 1999, p.47). Based on these
results one may well question whether, indeed, research in genetic
engineering can be as effective in raising yield levels as research in
agronomic management.
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methods to 8.5 t/ha, but they also calculated that it reduced their
costs of production, from 6 rupees/kg to 3 rupees/kg.
2. Agroecological methods of crop production appear to give
better results with genetically-improved varieties. Some varieties
have a greater potential for tillering, root growth and grain filling
than others in response to wide spacing, aerated soil, and other SRI
practices. Quite likely, though we have not been able to evaluate
this systematically, some varieties would also have better pest and
disease resistance, or greater drought tolerance, when grown with
SRI practices. This implies that there is still considerable potential
for conventional breeding and selection to identify varieties that
are specifically adapted and responsive to SRI practices.
The question of whether transgenic research is justified or
needed is different from whether genetic improvement should be
undertaken. There may be risks with the former that are as yet
inadequately assessed, and one can reasonably object to companies
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Optimal use of resources
Much research and evaluation remains to be done on SRI. It will
not be appropriate or feasible in all rice-growing areas, e.g. there
needs to be sufficient irrigation and drainage infrastructure to
control water applications and maintain well-drained soils.
Although the SRI practices may have the potential to double or
triple the production of rice in the world, this is not a reasonable
goal or use of the methodology. Rather it should give small
farmers additional opportunities to raise the productivity of their
land, labour and water resources, while trying to meet their staple
food requirements.
Ultimately, productivity is what is most important to farmers:
how to get the most from their limited land, labour, capital and
(increasingly) water. Understanding the sources and biological
processes that lead to increased productivity should be a
researcher’s overall priority, while working closely with farmers.
We think that SRI confirms the general value of an agroecological
perspective, and that this should increasingly guide agricultural
research, not only for rice but also for other crops (Stoop et al.
2002).
Further genetic research will be more beneficial if it is linked to
agroecological theory and practice, not assuming that gains in
productivity are due only or even primarily to genetic
improvements.
■

SRI Field. Photo: Association Tefy Saine

Norman Uphoff, Cornell International Institute for Agricultural Development
(CIIFAD), Box 14, Kennedy Hall, Cornell University, Ithaca, NY 14853, USA.
E-mail: ntu1@cornell.edu

with criteria of success based more on private than on public
interests directing and driving the process of genetic modification.
Such ‘broad-spectrum’ objections don’t apply to conventional
genetic improvement towards SRI adapted varieties.
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Soil health - essential for increasing yield
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SRI is not necessarily an ‘organic’ methodology; it can be used
with agrochemicals. But the systematic evaluations we have done
so far show that continuous use of compost gives higher yields
than does NPK fertilizer. Also, pest and disease problems under
SRI are usually not serious enough to warrant the use of biocides,
and thus a ‘healthy’ soil can be maintained, which in turn further
reduces the need for chemicals.

A different line of criticism of GMOs would be that a
preoccupation with genetic changes deflects efforts from studying
and improving what may be the most important factor in
increasing yield: the management of natural resources. As we
work with SRI and try to explain differences in plant response to
the different management practices, our attention is increasingly
directed to differences in soil quality, or more metaphorically, in
soil health as understood in terms of soil biological activity.
There has been much concern about the conservation of
biological diversity in recent decades. Almost all efforts have
focused on above-ground flora and fauna. We think that soil
biodiversity - the vast and complex communities of bacteria, fungi,
mycorrhiza, actinomycetes, protozoa and nematodes as well as
earthworms and other soil ‘megafauna’ - holds the key to high
productivity with SRI methods.
Given such high yields from some of the poorest soils in the
world, one would expect yields to decline over the years. This is
certainly to be expected when only low-quality organic material is
applied, rather than nutrient-rich chemical fertilizer. Yet, farmers
find that their yields usually increase from year-to-year. This we
think is due to increases in the variety and number of microorganisms playing different roles in plant nutrition such as
biological nitrogen fixation and phosphorus solubilisation.

Non-GE approach to salt tolerant rice
As the problem of salty soils grows, so does the search for salt tolerant
rice. In parts of Northeastern Thailand rice harvests are seriously
decreased due to salinity. Much of the research in the last years has
relied on molecular biology to find salt-tolerant genes and move them
to the desired plant species. However, Chalermpol Kirdmanee of the
National Centre for Genetic Engineering in Thailand has a
breakthrough that is not based on transgenic plants. By searching
through the country’s rice “gene bank”, a collection of 7000
indigenous varieties, Chalermpol selected 4 that can withstand high
levels of salt. He says, “We can’t grow genetically modified organisms
in Thailand, so I wanted to find something that farmers could use.”
He credits the country’s rich biodiversity with his progress.
The newly selected rice strains are part of a larger project to find salttolerant plants for Northeast Thailand. In a four-year field experiment
conducted by Chalermpol’s lab, salt-tolerant grasses and trees
reduced the level of salt in the soil from 10% to less than 0.5%.
Source: “Salt of the Earth” by Anne Marie Ruff, The Far Eastern Economic Review

The push pull system - a less risky, less expensive and sustainable option for pest control Photo: Bert Lof

The Push-Pull system
a viable alternative to Bt maize
Flemming Nielsen

Approaches to pest control
Four main approaches to fighting stemborers have been developed:

Background
Stemborers are larvae of moths such as Noctuid Busseola fusca. In
Africa four indigenous species of stemborer are significant pests in
grains. They feed on natural grasses and used to be kept in check
by natural enemies like the wasp Cotesia sesamiae. However, this
balanced eco-system was disturbed when maize was brought into
Africa about 100 years ago. Maize had little resistance to the
African stemborers. About 70 years ago an exotic stemborer found
its way to Africa from India and Pakistan. This is the spotted
stemborer Chilo partellus that in its area of origin is a harmless
pest. However, in Africa it has no natural enemies and
consequently it has developed into a major pest in maize.

a. Pesticide application
Pesticide application has been the recommended practise for a long
time but it is expensive, causes health and environmental problems
and kills natural predators.
b. Genetically modified Maize
Bt maize that produces pesticide thus killing the stemborer larvae
is currently being tested but not released yet. Bt maize is created by
adding a pesticide-producing gene from the bacterium Bacillus
thuringiensis (Bt) to the maize. It was originally developed to kill
the European corn-borer, which is a close relative of the African
stemborer, so it is likely to be efficient in controlling the pest, at
least initially. Early last year the multinational company Novartis
started a 5-year test programme in Kenya with Bt Maize at the cost
of US$ 6.2 million. They are collaborating with the governmental
Kenya Agriculture Research Institute (KARI), the Kenyan
Ministry of Agriculture and the International Maize and Wheat
Improvement Centre (CIMMYT).
Apart from the problems of genetic pollution (see pg. 25) and
farmers’ dependency on a few multinational companies (see
editorial pg. 4) for their seeds, there is also evidence that pests
quickly develop resistance to Bt maize.
To reduce the risk of genetic pollution, most countries require
farmers to have a buffer zone of 100 m to related non-GE crops.
Most countries are likely to increase the demanded buffer zone
after recent studies have shown that pollen is easily spread 800m or
even further (New Scientist 24 November 2001). To delay the
development of insect resistance to Bt maize it is recommended
that farmers create a “refugia” of non-GE crops for the pests to
feed on. Most small-scale farmers will not be able to create the
required buffer zone or allocate land for a “refugia”.
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In early 2000, a five-year test programme with genetically
engineered Bt maize was initiated in Kenya. The aim of this
programme is to reduce the considerable damage of stemborer
larvae that attack the leaves and stems of maize plants resulting
in yield losses of 15 - 40% in East Africa. The recommended
practise today for stemborer control is the use of chemical
pesticides. Not only can the farmers hardly afford these
expensive chemicals, these chemicals also cause environmental
and health problems. It is evident that alternative solutions to
suppress these pests are badly needed.
Although Bt maize is being promoted rather aggressively at
present, it is certainly not the only option. Promising organic
alternatives have been developed. One of them is the push-pull
system that relies on natural repellent and trapplants. The system
has passed the trial phase successfully and is now being promoted
by the national extension system in Kenya. Not only does the pushpull system address the stemborer problem – it also suppresses the
noxious witchweed (Striga hermonthica) that causes further yield
losses of 10-20%.
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c. Introduction of natural predator insects
In Asia, the wasp Cotesia Flavipes Cameron is a natural enemy of
the Chilo partellus stemborer. In 1993, the Kenya-based
International Centre of Insect Physiology and Ecology (ICIPE)
introduced the wasp to Africa as a biological control agent. The
wasp tracks down the stemborer larvae buried deep inside the
maize stalks and lays its eggs into the pest. The eggs hatch and
consume the borer from within.
After successful field trials the wasp is now being released on a
larger scale. It shows great potential in fighting the introduced
spotted stemborer and three of the indigenous species. Results so
far indicate that the stemborer population has been cut by half in
Kenya’s Kwale and Kilifi districts, four years after the initial
release. The wasp has steadily spread and is now found throughout
the southern part of Kenya.
ICIPE is currently working with national programmes in
Kenya, Uganda, Somalia, Ethiopia, Mozambique, Malawi,
Zambia, Zimbabwe and Zanzibar to release the Cotesia wasp.
So far, no side effects have appeared or are anticipated because
the wasp is very specialised. However, history tells us that the
introduction of a foreign species can have totally unanticipated
long-term consequences.
d. The push-pull system
The fourth approach is the push-pull system in which intercropped
repellent plants “push” the insects out of the fields to trap crops
outside the fields that “pull” the insects in. This system makes
optimal use of existing biological interaction and relies on
mechanisms that have proven to be stable in nature over extended
periods. This system is now beyond the trial phase and is being
actively disseminated in Kenya.
This article takes a closer look at the push-pull system because
it is the most “mature” alternative to genetically modified crops.
It is also the least risky, offers the best long-term stability, can be
managed by small-scale farmers, and requires no expensive inputs.
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The Push-Pull system
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The Kenya-based ICIPE has headed the development of the
push-pull system for maize in East Africa. Close collaborators
include the governmental Kenya Agricultural Research Institute
(KARI) and the Institute of Arable Crop Research (IARC),
Rothamstead, UK.
Initially, the principal scientist Dr. Zeyaur Khan and his team
identified more than 30 grasses with strong stemborer-attracting
odours. Farmers were invited to select the grasses they preferred.
They chose Napier grass (Pennisetum purpureum) and Sudan grass
(Sorghum vulgare Sudanese) both of which are important fodder
crops. The grasses produce a gummy substance that traps the pests
and only 10% of the stemborer larvae survive to adulthood.
Of the repellent plants that were researched, the choice was for
Molasses grass (Melinis minutiflora) and the leguminous Silverleaf
(Desmodium uncinatum). Research shows that the molasses grass
repel stemborer by releasing a complex mixture of volatile substances (terpinoles, nonatrienes etc). It also increases stemborer
parasitism by harbouring a natural enemy, the wasp Cotesia sesamiae. In trials, Molasses grass reduced crop loss from 40% to 4.6%.
Silverleaf also turns out to have a number of positive attributes
apart from repelling the stemoborer. It is nitrogen fixing, a good
forage crop and surprisingly it also happens to be very efficient in
suppressing the noxious Striga (witchweed, Striga hermonthica)
weed that is spreading quickly across Africa. Striga is a parasite
that feeds on the maize roots and can cause a total crop loss.
Currently the average crop loss due to Striga in East Africa is
estimated to be 10-20%. Trials have shown that maize
intercropped with Silverleaf can suppress Striga by a factor of 40
compared to mono-cropped maize. The reason for this effect is not
understood yet but is currently being researched by ICIPE.

Molasses grass and Silver Leaf
Maize
Napier and Sudan grass

Figure: Push-pull system

In practise, the push-pull system consists of line planted maize
with intercropped rows of Molasses grass and/or Silverleaf,
surrounded by a belt of Napier and/or Sudan grass.

On-farm testing
The push-pull system was initially tested by more than 600
farmers in 6 districts of Kenya. In the fertile region of Trans
Nzoia a yield increase of 15-20% was observed. In the semi-arid
Suba district, where both stemborer and Striga damage is high, a
substantial increase in maize yield has occurred over the last four
years. Economic analysis of the on-farm trials shows that
farmers who plant Napier grass and Silverleaf together get a
return of US$ 23 for every US$ 10 invested, as compared to a
return of US$ 14 from mono-cropped maize.
After the successful on-farm trials, the push-pull system has
now been officially released in Kenya and is being disseminated
through the extension system. The response by farmers is very
positive.

The future
The biological principles of the push-pull system are not new.
In fact they are used in many traditional intercropping systems.
However, the application of science has made it possible to make
very efficient use of these basic biological principles. Similar
systems are likely to work elsewhere but may require different
repellent and trap crops. Other research centres are already
experimenting with push-pull systems. For instance the ARCGrain Crops Institute in South Africa is conducting research on
the use of Vetiver grass as a trap crop around maize fields.
The push-pull system is an ideal option as it builds on existing
resources, does not create dependency, is manageable by small
farmers and does not pose a threat to the eco-systems. It is
estimated that full adoption of the push-pull system by small-scale
farmers in East Africa will increase food production sufficiently to
feed 6-8 million more people.
However, this system is of little interest to profit-oriented
private companies, as it does not require any external inputs. And
it is this very fact that may be the biggest obstacle to its
dissemination.
■
Flemming Nielsen, ILEIA, PO Box 64, 3830 AB Leusden, The Netherlands.
F.nielsen@ileia.nl
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Genetically modified soybeans
Blessing or curse for Brazilian agriculture?
Jean Marc von der Weid and José Maria Tardin
Brazil is the “last of the big dominoes” in the soybean market
still resisting the GM onslaught. “If Brazil legalizes biotech
production”, says Bob Callanan, a spokesman for the American
Soybean Association, “Europe and Asia would have almost
nowhere to turn for adequate supplies of non-biotech soybeans”.
The United States, Brazil and Argentina account for about 90%
of soybean exports with Brazil occupying 26.4% of grain, 24.8%
of soybean meal and 16.2% of soybean oil exports worldwide.
The demand for non-biotech soybean has grown to 25% of the
EU market, 44% of which is supplied by Brazil (Pelaez and
Schimidt, 2001). The Brazilian anti-GM position is therefore
decisive for the future of GM agriculture as a whole, for as
Callanan says, “if that (Brazil) goes, it’s all gone”.
Having this picture in mind Brazilians have to decide where
their strategic interests lie. According to the Brazilian
government, the transnational corporations like Monsanto and
Syngenta and the big soybean producers, the country will lose

Conventional non-GM soybean production
Over the past 30 years soybean production has developed
enormously in Brazil, with increases in both yields and area
planted. The most spectacular growth has been in the state of
Mato Grosso and the Cerrado area of central Brazil. Here
soybean yields have more than doubled, whereas harvested areas
have increased about tenfold. Given the relatively low cost of
land clearing in Brazil, it is likely that soybean production will
continue to increase in the years to come.
During this period, soybean production systems have been
able to reach this level of high performance with reduced costs

Soybean

Maize

1 meter
- Soybean is grown between two rows of maize

- Both crops are planted at the start of the rains
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markets if it lags behind in biotechnological improvements in
soybean production. Nevertheless, sober assessments of
agricultural performances, costs and market opportunities
dismiss this position as completely unreal. This article shows that
Brazil is doing well without GM soybean, and what’s more, that
agroecological soybean production is a viable and competitive
option for many small-scale farmers in Brazil

Intercropping - one feature of the agroecological system of soya production (diagram from “A farmer’s primer”)
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because of strong inputs from public research. Conventional
genetic improvement has permitted farmers in various
ecosystems to choose from around 170 varieties. In addition, the
widespread adoption of nitrogen-fixing bacteria (NFB)
eliminated the use of expensive nitrogen fertilizers. Moreover,
the major pest threat to soybean production in Brazil, the
Anticarsia gemmatalis worm, is controlled with a cheap
biological agent, Baculovirus anticarsia.
Considerable reduction of Soybean production costs have also
been due to the fact that at least 30% of the seeds used are
produced by the farmers themselves. More recently conventional
soybean farmers have very rapidly adopted less costly direct
sowing, no till methods. In this system herbicides are intensively
applied to suppress weed infestation resulting in heavy leaching
of residual chemicals.
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Comparing GM to non-GM soybean
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The question to be answered is a simple one: does GM soybean
have enough advantages to compensate for the risks of adverse
impacts? If we compare yields of Brazilian non-GM soybean to
USA yields (50% planted to GM soybean), the latter attained
2,560 kg/ha in 2000/01, and the former 2,710 kg/ha. In the 5-year
period since the introduction of GM soybean in the USA the
average yield was 2,520 kg/ha. compared to 2,400 kg/ha. in Brazil
(Pelaez and Schimidt, 2001). Even though the USA has increased
its acreage of GM soybean drastically in this 5-year period, the
figures indicate that the yields of non-GM soybean in Brazil have
increased faster than soybean yields in the USA with GM
varieties.
Production costs are found to be higher for GM soybeans. In
1998/99 GM soybeans cost 611.70 US$/ha in Illinois, USA,
whereas conventional soybeans cost 373.80 US$/ha in Mato
Grosso, Brazil – a marked difference to GM soybeans!
Theoretical calculations on what GM soybeans would cost in
Brazil also showed a disadvantage against the conventional
product. Admitting industry claims of 30% herbicide reduction
as true, GM soybeans would still cost 24.75 US$/ha more than
conventional soybeans. Costs of GM seeds (76.50 US$/ha)
clearly outweigh herbicide costs reduction.
This comparison can be taken further by looking at the export
markets to see where Brazilian interests reside. With the
increasing demand for non-GM soybeans from Europe, Brazilian
exports have soared from 11 million tons in 1999 to 14 million
tons in 2000, whilst US exports have stagnated. Moreover, nonGM soybeans have got a premium of 11 US$/ton, whereas prices
for biotech products have dropped (Pelaez and Schimidt, 2001).
Apart from economic concerns, there are also environmental
concerns. Scientists have warned against the intensive use of
herbicides as these chemicals can have harmful effects on soil
bacteria. As research in the USA indicates, decreased nitrogen
fixation is a likely explanation for the 5-10% yield drag of RR
GM soybeans when compared to otherwise similar conventional
varieties (Benbrook, 2001). This negative impact will be far
more pronounced in Brazil as varietal improvement has been
geared to increase response to NFB (Nitrogen Fixing Bacteria).
If GM soybean has negative impacts on NFB, then the losses
incurred by Brazilian farmers could be substantial, as the gain in
terms of reduced nitrogen fertilizers amount to 1.8 billion dollars
annually (Franco and Baldani, 1999).
With all these clear advantages for non-GM soybeans why
have Brazilian farmers in the southern state of Rio Grande do Sul
taken the risk of smuggling GM soybean seeds from Argentina?
According to some big soybean producers it is a supposed
benefit to farmers of 14.00 US$/ha by using GM soybean seeds.
But, in fact, this claim is clearly untrue considering that the
Brazilian farmers are getting their smuggled seeds at 16.40 US$
per bag whereas the real cost of a bag is around 57,40 US$.

And this is only possible because Monsanto has chosen not to
enforce its prohibition on the re-sale of GM soybean seeds on
farmers in Argentina, a tactical move to facilitate GM acceptance
both in that country and in Brazil.

The agroecological alternative
In southern Brazil, Agroecological soybean production is being
developed as part of its family-farmer programme by AS-PTA (a
Brazilian NGO) and the Farmers’ Forum for the Southern Paraná
Regional Development (see LEISA 17.03, 23-25pp). It is based
on direct sowing, no-till using green manure varieties as cover
crops and weed control based on mechanical/ hand weeding. It is
reported to have minimum soil losses, minimal losses from
leaching, and no soil, food nor water contamination.
If we compare agroecological soybean production with
conventional systems in Brazil the advantages are astounding.
Studies made by AS-PTA on the property of the Bischoff family
- a family from the southern state of Paraná experimenting with
agroecological systems - indicate a yield of 2,677 kg/ha from the
soybean plot for the agricultural year 2000/01, whilst production
costs were 240.95 US$/ha. Prices for conventional and organic
soybeans also differed significantly, 17.20 US$ compared to
24.60 US$ per 60kg bag of grain. The Bischoffs who were
testing the new agroecological alternatives for soybean
production on a 2.4 ha plot are increasing the acreage by 300%
for the 2001/02 season. In the nearby southeastern Paraná region
agroecological soybean production is already a major economic
alternative for family farmers, with nearly 400 of them involved
in this activity since 1995.
How can such extreme cost differences between GM (USA),
conventional (Mato Grosso, Brazil) and agroecological
(Bischoff) soybean productions be explained?
The Bischoffs noticed that weed infestations have dropped by
50% in 4 years with continuous agroecological practices in their
bean and maize plots. They expect this to be the case also in their
soybean plots, further reducing their production costs in
comparison to chemical systems. The Bishoffs do not use any
chemicals in their system, adopting crop rotations, green
manuring and biofertilizers produced on the farm. No pesticides
or fungicides are used and the Bischoffs attribute this to crop
rotations and the conservation of natural vegetation on the
borders of the plots, which harbour predators of pests. They also
use low doses of lime to correct soil acidity.
Around 10,000 family farmers in this region are involved in
intensive experimentation on various agroecologial practices,
particularly in soil management, traditional seed improvement
and agroforestry. The Bishoffs, like all participants in this
programme, have small holdings with diversified cropping
systems, including beans, maize, soybeans, potatoes, erva mate
(a kind of Brazilian tea) etc.
In the light of the figures presented above, we can conclude,
beyond any doubt, that agroecological soybean production is
competitive with both conventional and GM cropping systems,
without the harmful impacts of the former and the apparent risks
of the latter. Wider application of these experiments depends
more on enabling public policies, mostly related to credit, rural
extension and participatory research.
■
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Organic Cotton Production
an alternative to GM Cotton for small farmers?

GM cotton is unlikely to have much appeal to small-scale cotton farmers. Photo: Coen Reijntjes

Dorothy Myers

GM cotton production
By 2000, some 5.3 million hectares of genetically modified (GM)
cotton were grown, representing 16% of the total cotton area
planted worldwide. It is grown commercially in Argentina,
Australia, China, South Africa and the USA. There are three main
types of GM cotton: herbicide tolerant (tolerant to glyphosate and
bromoxynil – 2.1 million ha), insect resistant (with the Bacillus
thuringiensis -Bt- toxin genes inserted – 1.5 million ha) and a third
type which combines both attributes (1.7 million ha). Concerns
about the increasingly widespread use of this technology abound.
Predicted reductions in herbicide use appear not to have occurred

Alternative cotton production
Concerns about costs and the detrimental effects on health and
the environment of the high usage of synthetic pesticides on
cotton have persuaded many small-scale farmers to seek
alternatives where opportunities exist. Expanding interest on the
part of Northern consumers and established verifiable regulatory
systems for organic production such as the IFOAM Basic
Standards (see p.12) have stimulated interest in the development
of projects in many countries. Organic cotton production started
in Turkey and the USA in the early 1990s. Other projects
followed throughout the last decade in South Asia, Africa and
Latin America.
Certified organic cotton fibre is currently produced in widely
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Global cotton production has tripled (to around 20 million
tonnes) since the 1930s largely due to the intensive use of
synthetic chemicals; irrigation and higher-yielding varieties have
also played their part. Large quantities of the most toxic
pesticides are used on the cotton crop - with associated health
and environmental problems, especially in developing countries.
Regulatory systems are weak or are not enforced; farmers are not
adequately informed of the dangers and lack the necessary skills
and equipment to protect themselves and their families. Recent
NGO research in Benin has revealed many poisonings and deaths
related to the use of the highly toxic pesticide, endosulfan.

and transfer of genes to related wild species seems inevitable.
There are also concerns about the development of resistance to Bt.
Strategies are in place to prevent this happening but questions have
arisen about their effectiveness and enforcement. Moreover, GM
cotton is unlikely to have much appeal to small-scale cotton
farmers in the South – mainly for economic reasons. For example,
GM cotton is sold as a package that includes the herbicide which
the cotton is engineered to tolerate – usually glyphosate. Farmers
are also required to buy new seed each season contrary to their
customary seed saving practices. GM seed is more expensive than
conventional seed since a ‘technology fee’ is included in the price.
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varying production systems in 12 countries. Global production of
organic cotton was about 8000 tonnes in 1997 and indications are
that it has stayed stable at that level since then.
In most of the organic cotton projects involving small-scale
farmers there has been significant involvement of outsiders.
Projects have been initiated and supported by a variety of actors
including private companies (eg. Remei, Verner Frang,
Bo Weevil), development cooperation agencies, and NGOs
(PAN-UK, for example). Knowledge of marketing practices and
potential markets is often in short supply, when projects are not
directly linked to companies that buy the output.Financial support
is also needed to meet the costs of organic certification. A good
level of technical support has been a feature of many projects and
is essential in the early stages of transition to organic when
decreases in output may occur.
As is to be expected, a range of factors seems to determine the
success, or otherwise, of organic cotton projects including project
structures, management, agronomic back-up and expertise, market
conditions and access. The key factor is the motivation of farmers
which, especially for small farmers in Africa, for example, appears
to be determined by economic reasons first and foremost. With
the collapse in recent years of state extension services, the level of
support available within projects to help convert to organic
systems has also proved to be highly significant and is much
appreciated by farmers.
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At the technical level, organic cotton is a product of an organic
farming system, which relies on crop rotation, organic fertilisation
and on non-synthetic chemical pest control methods. More
specific technical details of production systems are site-specific
and are determined by local conditions. In Benin, for example, a
palm oil tree residue is used as fertiliser, in Uganda a species of
black ant is used for pest control, and in Senegal and elsewhere
neem extract is used for pest control. In addition to cotton, such
integrated systems produce other crops, which can also generate
income and should be accounted for when assessing profitability.
In general, organic systems produce less than conventional
systems, but this is compensated through savings on inputs, payment
of premiums, and perceived improvements in health for people, their
animals and their environment. In Zimbabwe, for example, even
though yields were lower in organic than in conventional cotton
production systems, profits were higher even for the poorest
farmers. The approach was highly valued by AIDS widows as
reported in an article of the LEISA Magazine (Vol. 17.1, p.28).
Differences in results depend on whether significant amounts of
synthetic chemicals have been used in the previous production
system and on the role and position of cotton in the overall
production system. The conversion period is obviously longer
where large quantities of chemicals have been used previously.
In Senegal, the number of women participating in the project in
Koussanar is increasing steadily. In the past they have been unable
to grow cotton because of lack of access to credit for inputs.
People who are normally excluded from cash crop production
within input-based conventional systems are able to participate in
organic systems because no cash investment is called for up-front.

Experiences from Benin and Senegal
Work on sustainable alternatives to pesticide-dependent
agriculture at the Pesticides Action Network UK (PAN UK) has
focused on promotion and support for organic cotton production
with partners in Senegal and Benin. Benin is highly dependent on
its cotton crop for export, and at the domestic level cotton is the
main cash crop for many farmers. Crop protection in the
conventional cotton sector relies entirely on chemical pesticides.
The Beninese NGO, OBEPAB, started working on organic
agriculture in 1995 when a group of farmers from Mangassa in the

Djudja district of Benin approached OBEPAB for help. The
farmers had become dissatisfied with the conventional production
system. Their profits were being eroded through increased costs of
inputs and they were concerned about the lack of openness in the
state system – especially regarding payments for their cotton crop.
Farmers had become aware of the serious problems related to the
pesticides that they were called upon to use.
The number of farmers involved in organic cotton production
has increased steadily over the years, from about 100 initially to
over 200 now. Kitche Denis is one of the Mangassa farmers who
converted to organic. He described the situation in the following
way:
“We used chemicals on our cotton crop and had higher yields
than now, but we were often sick and had to spend some of the
money we earned on medicines. After harvesting groundnuts this
season, I grew cotton without any chemical fertiliser or pesticides.
We used palm oil cake, ash, and cattle manure as fertiliser and put
the organic matter back into the soil through the cotton leaves,
which fall early. We treated the pests with extracts of neem,
crushed papaya leaves, cow urine and garlic. There are ten in my
family and we all work in the fields, sometimes with extra help. The
women do the sowing, weeding and harvesting. And with organic
agriculture it is safe for them to be in the fields with the children
because the natural sprays do not harm us.
We are now in our fourth season of organic cotton production
and yields are increasing year by year. My message to other
farmers is that we should rely on ourselves instead of depending
on others. Our neighbours admire our village and want to become
like us and the number of farmers in the project is increasing each
year.”

More farmers join
PAN UK is currently involved with partners in research covering
all the African organic cotton projects. Results are expected in
early 2002. Country reports indicate that farmers join and decide
to stay in the organic system, not only because of the financial,
health and environmental benefits. Their interest also has to do
with being paid on time, not becoming indebted, and having a
good level of support. Farmers have also expressed the view that
their knowledge and experience is valued, which in turn generates
greater confidence. It is vital that information and experiences
generated by the projects is widely shared in order to expand the
take-up of organic agriculture and to build a credible alternative to
conventional production which may in future be increasingly
dominated by GM crops.
However, the rapid spread of GM cotton could pose a threat for
organic cotton producers as the Basic Standards for Organic
Agriculture prohibit the use of GM varieties. Where organic and
conventional cotton are grown side by side, contamination could
be an issue. Organic cotton farmers are accustomed to planting
with a ‘safe’ distance between their organic fields and the
conventional fields of their neighbours to avoid spray
contamination. The introduction of GM cotton reinforces this
requirement and probably would require greater distances. To date,
most small-scale organic cotton farmers are not faced with this
problem – but that could change in the future.
■
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Plants protecting other plants
An alternative to pest-resistant GM crops
Luis Gomero Osorio
One of the justifications for the development of GM crops is to
build-in resistance to insects and diseases, which in turn is
expected to reduce the negative impact of agrochemicals on
health and the environment. Of the total area planted to GM
crops worldwide in the year 2000, 19% represent insect-resistant
crops and 7% occupy crops combining both herbicide and insect
resistance. Herbicide-tolerant crops form the majority as they fit
very well in the strategy of large agrochemical companies like
Monsanto that sell the seeds with the chemical inputs such as
glyphosate in one package.
Research on genetic modification that is taking place in the
Andean countries is predominantly focusing on plant health:
herbicide-tolerant cotton and soya, resistance to Lepidopteros in
cotton, resistance to nematodes in potatoes, resistance to white
leaf in rice etc. Significant financial and human resources are
being invested in research that will eventually bring benefits only
to large-scale industrialised agriculture. The majority of Andean
farmers will not benefit from the introduction of these GM
varieties.

do exist. These options are based on natural crop protection
approaches that make use of the diversity found in nature itself.
Some institutions are already investigating and promoting these
non-chemical and non-GM options, providing excellent and
competitive alternatives for pest management.
The challenge in natural crop protection is to have simple and
low-cost technologies that are able to regulate pests and diseases
and to reduce or completely avoid the problem of contamination
by agrochemicals. One such natural crop protection approach is
based on the use of plants with biological control properties.
Plant types with insecticidal properties that can be used in
curative form are equally important. At the moment successful
experiences with this type of plant products exist and some of
them are even available on the market.
Peru has a great potential of plants that have these properties,
but research programmes to validate the technical and ecological
benefits of these plants are required. Until now, the research
efforts for seeking alternatives to chemical inputs have been very
limited. A review of research indicated that over the past 40 years,
90% of research has been related to the management of chemical
inputs rather than in finding alternative options.

Biodiversity as a source for plant protection
In agriculture, the fight against harmful organisms is essential,
and it is therefore necessary to develop appropriate technologies
to regulate and control pests. Environmentally-friendly,
biological options that do not make use of Genetic Modification

Within the framework of ecological pest management, an
important and promising set of technologies is being provided by
making use of plants as biological control agents. An inventory
made in Peru indicated the existance of more than 300 plant
species - both native and imported - that are useful for the
management of populations of harmful insects. 14 possible
applications emerge from this inventory, of which the most
important are insecticide, repellent, nematicide and fungicide,
indicating that ecological pest management has a great potential
for further development.
So far, most of the research work has been focused on the
rescue and technical validation of a series of these plants. Many
plants have demonstrated a certain level of efficiency in
regulating pests and diseases, and have been proven on the basis
of statistically-sound research. E.g. extracts from a wild forest
plant named “cardo santo” (Argemone sufusiformis) was found
to be an effective regulator of Spodoptera frugiperda
populations (army worm) in their larvae stage; “cuncuno”
(Vallesia glabra) and “laurel” (Nerium oleander) demonstrated
to be efficient fungicides, especially to control Fusarium solani
and Rhizoctonia solani; in some zones of Peru, plants like “cola
de caballo” (Equisetum sp.) are being used to regulate the
presence of “Rancha” (Phytophthora infestans) in potatoes.
The high silicium content of the plant helps in neutralising the
multiplication of the fungus.
Similarly, research is being done on the identification of
plants with properties for controlling nematodes such as
“crotolaria” (Crotolaria sp.) and – again – “cardo santo”.
Furthermore, the oil of various plants helps to fight pests that
cause damage to grain in storage. Research demonstrates that
with small investments, the damage of pests in the warehouses
can be mitigated.
The use of extracts of the wild coastal plant “tonuz” (Pluchea
chingoyo) has shown to be of great potential to control “polilla”
(Phthorimaea operculella) in stored potatoes, a plague that
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Preparation of plant-based pesticides on the farm. Photo: Bert Lof
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inflicts great economic damage to Andean farmers. Also the use
of eucalyptus (Eucalipthus sp.), muña (Minthostachis spp.) and
lantana (Lantana camara) has been reported by the International
Potato Centre (CIP) as being capable of controlling pest attacks
on stored potatoes.
Many more experiences exist. Although the steps towards
more ecological pest management are just being taken,
alternative and competitive approaches on the basis of the
diversity of plant species will be found in the future.

Plants with a market potential
Large-scale use of plant-based biological control is not yet taking
place. The existing experiences are mainly related to the
traditional use by farmers, cases that are unfortunately not very
well documented. Nevertheless, the existence of four plants
widely-known and studied for their biological control properties
represent an alternative for pest control. Their characteristics and
potential for commercial application are as follows:
a. Kumo (Lonchocarpaus nicou L)
Kumo is widely distributed in the forests of Peru where it grows
spontaneously as a wild plant. In other zones of the Amazon
forest it is also known as barbasco. This plant contains in its roots
a well-known toxic substance, locally known as rotenona. Native
farmers use it to for pest control and for fishing. Before the 1950s
this plant was harvested and exported, but after the introduction of
synthetic pesticides its use has gradually declined.

farmers and agricultural workers. Farmers indicate that the plant
is disappearing because of burning and is only to be found in
very degraded and hilly zones.
Sabadilla is a perennial plant belonging to the family of the
irises. It is the mature seeds that have the insecticidal properties.
The main pests it controls are fleas, fall army worms, corn borers,
lice, mites, thrips, leaf bugs and cockroaches (Gaby Stoll, 2000).
c. Neem (Azadirachta indica)
The neem tree, pertaining to the Meliaceae family, originates
from Southeast Asia and is very well known world-wide because
of its biological control properties. Though the tree was probably
brought to Peru a long time ago, it is only recently that a number
of institutions like the Network for Action on Alternatives to the
use of Agro-chemicals (RAAA), have started distributing seeds
on a larger scale. At the moment, around 3.000 seedlings have
been planted in various areas.
Neem is cultivated in many regions of Africa, Australia and
Latin America, because it adapts very well to the soils and semiarid climates in tropical and sub-tropical countries. It shows a
good tolerance to dry conditions and soil salinity. Its medicinal
properties present a potential for treating animals and humans.
The specific use of neem in India for natural crop protection,
has extended almost world-wide over the past number of years,
including a great number of countries where it is being sold
commercially. The production of insecticide from the neem seeds
can be done in a relatively simple, artisanal way or else as an
industrial process.
Studies indicate that the active substances of the neem seed
(Azadirachtin, Salanin, Nimbin, Nimbidin, Meliantrol, etc.) have
repellent effects. Upon ingestion, they have a very special effect
on the metamorphosis of insects, preventing their growth and
development. These substances are not toxic to human beings,
mammals, birds, reptiles and fish. Applied in the indicated
concentrations they do not affect the beneficial flora or fauna in
the cultivated fields.
d. Paradise tree (Melia azedarach)
This is a tree that grows in wild form in Peru. It is a close relative
of the neem. It contains contact toxins that can serve as an
insecticide, repellent, and growth inhibitor. RAAA has made
investigations to demonstrate their effectiveness in the control of
fall army worms with satisfactory results. In Cuba there is
already some experience in making use of the insecticidal
properties of the Paradise tree. A commercial product on the
basis of melia is available under the name Melitox. The seeds of
this tree can also be processed in the same way as neem seeds.

Plant extracts used in pest control. Photo: Bert Lof
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Recently, a private company has again taken up the collection
of this plant and has begun exporting it, mainly to the U.S.A. On
the local market it is now being sold as a bio-pesticide with the
commercial name “Agrosan”. At the moment, a small plant for
the processing of Kumo is being set-up in the Apurimac valley as
part of a United Nations programme to promote alternatives to
coca growing. Similarly, another company is offering rotenona in
a liquid formula. Kumo controls a good number of pests and
therefore has a great potential for agroecological agriculture.
b. Sabadilla (Schoenocaulon officinale)
This is a plant with insecticidal properties that is mainly known
in Venezuela, Colombia and Mexico. In Peru, it is supposed to
have been introduced before the 1950s in order to control skin
infections as it kills fleas, lice and mites. After the introduction
of DDT in the country, this plant was used less and less, and,
today, its insecticidal qualities are hardly known to young

Biological Control represents a concrete alternative to the use of
GM crops, because it saves and strengthens the ecological
balance that existed before the use of agrochemicals. This
control method diminishes the dependency of local farmers on
external inputs like pesticides, thus allowing for healthier living
and working conditions.
■

Luis Gomero Osorio, RAPAL (Action Network on pesticides and their
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Email: cooraaa@terra.com.pe
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Can we afford to loose this diversity of maize? Photo: Greenpeace

Mexico, centre of diversity for
maize, has been contaminated
Doreen Stabinsky and Niccolo’ Sarno

Why care about crop genetic contamination and genetic
diversity?
Jack Harlan, the famous botanist, has noted that genetic diversity
“stands between us and catastrophic starvation on a scale we
cannot imagine.” According to the UN Food and Agriculture
Organization (FAO), 75% of our crop genetic diversity has been
lost within the last one hundred years. Loss of genetic diversity is

Maize under threat
Lack of genetic diversity can be linked to many of the major crop
epidemics in human history. For example, in 1970, the maize crop
in the southern United States was attacked by a disease called
Southern cornleaf blight. Because of genetic uniformity among
the maize varieties grown across the US, the loss to this disease
was great – in total the US lost 15% of its harvest – at the time
worth around US$1 billion. Loss of genetic diversity due to loss
of cultivated varieties – genetic erosion – is happening in maize as
well as in all our other major and minor crop plants. According to
Genetic Resources Action International “only 20% of local maize
varieties reported in Mexico in 1930 are still known.”
Currently maize resources are under threat in two primary
ways: the displacement of local varieties and the contamination of
teosinte (see Box next page) by hybrid maizes. These threats are
likely to increase in magnitude with genetically engineered maize.

LEISA MAGAZINE . DECEMBER 2001

The Mexican government, by means of its Intersecretarial
Commission for Biosecurity and Genetically Modified
Organisms (CIBIOGEM), announced research showing that
15 of 22 communities where maize seeds were tested this year
were found to have been contaminated by GE maize. 3 - 10%
of the maize seed tested contain genes from GE maize.
Two communities showed even higher rates of contamination.
Clearly many traditional maize fields in the region have been
contaminated but authorities do not yet know the extent of the
contamination.
GE varieties are not grown in Mexico but they are imported
from the United States for feed and industrial use. The
contamination was found in the rural Southern Mexican states of
Oaxaca and Puebla, centres of origin and diversity of maize strains
grown around the planet.
The magnitude of the problem in Oaxaca is large and the
potential for contamination of neighbouring fields is a serious
reality. While most maize pollen will fall within 500 meters of the
crop field, transport of pollen over longer distances is possible.
Bees can disperse pollen up to several miles; under unusual
weather conditions, wind may carry pollen up to hundreds of
kilometres.

epidemic worldwide; it is termed genetic erosion.
Because of the continued need of modern breeding
programmes for new characteristics and genes, crop genetic
conservationists concern themselves with preserving wild relatives
of crop plants, as well as those local varieties of crops that smallscale agriculturalists grow in the many diverse cropping system
habitats found throughout the world. Often these wild relatives
and landraces, as local varieties are often called, are found in small
populations, making conservation difficult.
Crop diversity is essential to the future of our agricultural
systems. But it is also an essential component of our cultures.
Consider the many varieties of potatoes grown by peoples living in
the Andes, or the wide variety of eggplants, squashes and gourds
used throughout Asia. Preservation of crop diversity is also a
means of preserving elements of cultural diversity.
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Consequences of transgene contamination for the
teosintes
Because crop plants and their wild relatives are closely related
evolutionarily, they are often able to interbreed. This means that
there is the potential for genetically engineered crops to
hybridise with wild relatives and for the offspring to be viable.
Most scientists agree that teosintes and cultivated maize
interbreed. The offspring of a maize-teosinte cross may be more
or less successful than the wild parent; either result could have
negative long-term consequences for diversity conservation.
One problematic result of a maize-teosinte cross would be if
the crop-wild relative hybrids were more successful in some way.
Certainly crops engineered to be tolerant to pests and their
offspring would have an advantage over wild relatives that had no
such novel gene. Scientists have raised the concern that such
hybrids could become problem weeds, creating a nuisance for
farmers and also out-competing the wild relatives in the nonagricultural environment.
A second concern raised by scientists is the potential for cropto-wild gene flow to lead to the extinction of rare species. This
extinction can happen in two ways – through processes known as
swamping and outbreeding depression. In swamping, the
population of wild plants is continually exposed to the crop, and
hybrids are continually forming. If the hybrids are viable and
continue to mate with the wild relative, eventually the genetic
integrity of the wild relative is swamped by the continual influx of
genes from the cultivated plant. Small populations and rare
species can be lost. The second process is known as outbreeding
depression, where there is detrimental gene flow, resulting in
offspring that are less fit. Eventually the population disappears.
According to Ellstrand et al. (1999), “both phenomena can lead to
extinction rapidly.”
Most of the small populations of wild teosintes are already
under serious threat. Contamination from an escaped transgene
could push them over the edge.

GE maize poses broader ecological threats as well
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Most probably, the contaminating gene found in Mexican
landraces is a form of the Bt gene, which produces a pesticide
toxic to many species of lepidopteran insects. There has been a
huge controversy in the United States and other countries over
the use of Bt genes primarily because of the potential ecological
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impacts associated with plants producing the pesticide. These
impacts include harm to non-target organisms, including species
such as the monarch butterfly and the green lacewing, a
beneficial predatory insect; and impacts on soil biota through
discharge of Bt from maize roots.
The diverse ecological risks associated with Bt maize are
troubling if one considers that the contamination of maize
landraces could be long lasting. As noted above, the gene will
almost certainly transfer to the landraces it contaminates; farmers
and natural selection forces will help to maintain populations
containing the gene. If the gene becomes widespread in landrace
populations, as it appears to be currently, the ecological damage
will be impossible to prevent or mitigate.
Greenpeace believes that the only way ahead is for the Mexican
government to implement an emergency plan that should include
the following steps:
• Undertake immediately a rapid assessment of the scope and
magnitude of the contamination in Mexico and the GE varieties
involved.
• Determine the source of the contamination.
• Declare an immediate halt to the importation of GE maize.
• Develop and implement immediately a de-contamination plan.
• Establish quickly national legislation and regulations to
guarantee that this contamination will not occur again.
• Investigate the legal responsibilities of the governmental
authorities that allowed the contamination to take place.
• File legal action on behalf of the affected communities against
the companies responsible for production and dissemination of
GE maize.
■
Doreen Stabinsky and Niccolo’ Sarno, Greenpeace International, Keizersgracht 176,
1016 DW Amsterdam, the Netherlands, e-mail: nsarno@ams.greenpeace.org
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In Mexico, teosinte, the closest wild relative of cultivated maize, is found
growing from Chihuahua to Oaxaca. In addition to teosinte, a large store of
maize diversity exists in the multitude of landraces – local cultivated
varieties – grown throughout Mexico and other maize growing countries in
Central and South America. In Mexico, the thousands of landraces of maize
are called criollo maize.
The many varieties have different growing characteristics suited for
changing climate conditions. In Chihuahua, Mexico, the fast growing
variety Apachito is planted when the rains are delayed. Coloured varieties
correlate with varying maturation periods. Blue and red pigments in maize
stalks help maize varieties warm up quickly on cool mornings. This makes
them especially suitable to be planted earlier in the year. A fast maturing
variety in Colombia was given the name matahambre, which translates as
’hunger killer‘.

Many small farmers depend on maize for food and money.
Photo: Bert Lof

Dr PK Ghosh of Dept Biotech, GoI, presents the results of government tests of GM crops. Photo: AgroIndia

Citizens’ juries on GMOs
and farming futures in India
Michel Pimbert, Tom Wakeford and PV Satheesh
Over the past quarter century a number of ‘participatory’ methods have been developed in an attempt to democratise policymaking. Some of these methods and processes include citizens’
juries, neighbourhood forums, consensus conferences, scenario
workshops, multi-criteria mapping, participatory rural appraisal,
visioning exercises and deliberative polling. These methods
have the potential to empower people to move beyond being
passive recipients of development policies or users of externally-imposed technologies, to become active “makers and
shapers” of the policies and technologies that affect their lives.
This article describes the use of some of these methods in
enabling citizens to assess the pros and cons of using Genetically
Modified Organisms (GMOs) in small scale farming, in India.

This citizens’ jury was organised by ActionAid India and took
place on a farm in a small village in the state of Karnataka,
India. This dryland area of the Chitradurga district contains a
high proportion of marginal farmers and landless peasants.
As it is the lives of small farmers that would be primarily
affected by the introduction of GMOs, the jury was composed of
fourteen small and marginal farmers, six men and eight women.
They represented the variety of farming traditions, income levels
and social groupings. The jury also included expert witnesses
who presented evidence for and against GMOs and other participants and observers. Scientific Institutes, commercial biotechnology corporations (Monsanto), development NGOs, Farmers
Unions and Government agencies were represented among them.
A multi-stakeholder panel ensured that the jury event was

No to GMOs
Having heard four days of evidence, the jury gave its verdict on
the question: Would you sow the new commercial (GMO) seeds
proposed by the Indian Department of Biotechnology &
Monsanto on your fields? The results were: 4 yes, 9 no, 1 invalid
ballot paper (by secret ballot). The jury’s rejection of the GMO
seeds was not simply a negative response. It was supplemented by
a list of actions that should be taken by the government and transnational corporations to get better acceptance for their new seeds.
• Microbes and beneficial insects should not be damaged. Also
new seeds should not cause damage to animal populations and
other environmental elements.
• They should be lawfully released only after extensive field trials for 5-10 years in which farmers shall be involved, not only
in yield assessments, but in safety, environmental and other
aspects.
• They should not damage the next crop that is grown on the
same field or adjoining fields.
• The success of the new seeds should be judged not just under
lab conditions, but also, on fields involving farmers.
• The technology must be easy to adapt.
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Citizens’ Jury on GMOs, Karnataka

conducted in a trustworthy and fair manner. All deliberations
were filmed and subsequently made publicly available ensure
complete transparency.
The jury spent three to four days hearing information from
‘witnesses’ on the merits and limitations of GMOs. The subject
under discussion was the possible future role of GMOs in the
context of reducing rural poverty and promoting sustainable agriculture.
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This citizens’ jury was made up of small and marginal farmers, food processors and consumers. Reflecting the reality of
rural Andhra Pradesh, the jury also included a large proportion of
Dalit (untouchable caste) and indigenous (known in India as ‘adivasi’) people. Over two thirds of the jury members were women,
reflecting the greater role women have in agricultural work. The
jury members were presented with three different scenarios. Over
a period of four days, they listened to and cross-questioned
twelve witnesses including representatives of the Government of
A.P., the Indian branch of the International Federation of Organic
Agriculture Movements (IFOAM) and Syngenta, one of the
world’s largest biotechnology corporations. It was up to the jury
to decide which of the three scenarios, or combination of elements from each, was most likely to provide them with the best
opportunities to enhance their livelihoods, food security and environment twenty years from now.

Three visions for the future
Vision 1: Vision 2020.
This scenario was put forward by Andhra Pradesh’s Chief Minister
backed by a loan from the World Bank. It proposes to consolidate
small farms and rapidly increase mechanisation and modernisation. Production enhancing technologies such as genetic modification will be introduced in farming and food processing, reducing
the number of people on the land from 70% to 40% by 2020.
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Surmangala, a woman farmer, cross questions a witness about insect
resistance to GM crops. Photo: AgroIndia
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A proportion of the jury felt that there was no use of such technologies since they were inherently eco- unfriendly, and would
destroy biodiversity. Others in the jury were ready to grow the
new seeds so long as certificates from the concerned company
were issued to protect them from any potential risk to their
livelihood. Yet others felt that GM crops were OK, so long as it
was kept to non-food crops.
The jury responded cautiously to the issue of increasing
farmer confidence in multinational corporations (MNCs) and
biotechnology:
• A proportion of the jury was afraid of any contact with
MNCs, having heard about them in the context of WTO and
patents. They felt that the powerful MNCs, which develop
their seeds in laboratory conditions, could ultimately gain control over seeds and farmers’ sovereignty.
• If the seeds fail for any reason, whether to do with the technology itself, or weather conditions, the MNCs should not
only compensate for the loses, but also buy up the whole crop
at double the price.

Citizens’ Jury / Scenario Workshop on Food Futures for
Andhra Pradesh
Prajateerpu, the citizens’ jury on food and farming futures in
Andhra Pradesh (A. P.), was another exercise in involving rural
people in decisions that have a strong impact on their livelihoods.
This participatory process was jointly organised and facilitated by
the UK-based International Institute for Environment and
Development (IIED) and the Institute of Development Studies
(IDS) and the India-based Andhra Pradesh Coalition in Defence
of Diversity, The University of Hyderabad, AP and the all-India
National Biodiversity Strategy and Action Plan (NBSAP).

Vision 2:
An export-based cash crop model of organic production. This
vision is based on proposals within IFOAM and the International
Trade Centre (UNCTAD/WTO) for environmentally friendly
farming linked to national and international markets. It is also
increasingly driven by the demand of supermarkets in the North
to have a cheap supply of organic produce and comply with new
eco-labelling standards.
Vision 3:
Localised food systems. A future scenario based on increased
self-reliance for rural communities, low external input agriculture, the re-localisation of food production, markets and local
economies, -with long distance trade in goods that are surplus to
production or not produced locally.
Here, too, the jury/scenario workshop process was overseen
by a panel consisting of a variety of interest groups (donors, government, civil society organisations). It was presided over by a
retired Chief Justice from the Supreme Court of India. The
panel’s role was to ensure that the entire process was carried out
in a fair and unprejudiced way. As part of the methodology,
media professionals were also involved in relaying information
on the event to a larger audience.

Jury supports localised food systems
The key conclusions reached by the jury – their ‘vision’ –
included a desire for:
• Food and farming for self reliance and community control
over resources
• To maintain healthy soils, diverse crops, trees and livestock,
and to build on our indigenous knowledge, practical skills and
local institutions.
And opposition to:
• The proposed reduction of those making their livelihood from
the land from 70%-40% in Andhra Pradesh
• Land consolidation and displacement of rural people
• GM Crops - including Vitamin A rice & Bt cotton
• Labour-displacing mechanisation
• Contract farming
• Loss of control over medicinal plants including their export

Some key lessons
a) The voices of small and marginal farmers can enter the policy process when appropriate methodologies are used as in the
two cases mentioned. For example:
- putting the perceptions, priorities and judgement of ordinary farmers at centre stage,
- conducting the events in a rural setting : under a tamarind
tree on a farm (Karnataka) and a the farm of a rural training centre (Andhra Pradesh),
- getting government bureaucrats, scientists and other expert
witnesses to travel to farmers in order to present evidence
on the pros and cons of new technologies,
- using television and video technology to ensure transparency and free circulation of information on the process and
the outcomes
b) In both Karnataka and Andhra Pradesh, the jury process
demonstrated the competence with which farmers, many of whom
had not finished basic schooling, or were even illiterate, could discuss often highly technical issues to which they had no previous
exposure, such as genetically engineered crops. They achieved this
by carefully eliciting from each witness the information relevant to
their livelihoods. Rather than attempting to build up a basic
knowledge of genetics, they asked whether the ‘new seeds’, as
they called them, could address their needs, such as returning
organic matter to their soils, and reducing their susceptibility to
rapidly changing market prices for their harvested produce.

c) As in the case of a controversial technology such as GMOs, a
wider understanding of the inter-linkages between biotechnology,
corporate control, and local power structures is more likely to be
achieved by taking a scenario approach than by merely asking a
jury to say yes or no to a particular technology. In Karnataka, the
comparison was of two starkly different technological approaches
to agriculture (or visions) – one based on GM seed and continued
chemical use, the other on saved indigenous seeds, traditional
technologies and organic methods. In the “Prajateerpu” example,
the jury was able to compare and evaluate three contrasting whole
scenarios, each being the logical product of a series of interdependent values, assumptions and predictions. GMOs were thus
not taken and judged in isolation - they were perceived and evaluated as an integral part of a wider system or development model.
d) In a recent briefing paper on GM crops and the Third World,
the UK Government’s Overseas Development Institute condemned the “poorly informed arguments” that used “formulae,
slogans and slick advertising”. It called for greater research
towards providing sound evidence on the risks and potential benefits of GM crops for the South. “The most pressing need”, it concluded, “is for good information”. Citizen juries, scenario workshops etc. clearly offer appropriate methodologies to address this
information deficit. More fundamentally, these methods and
approaches can help overcome the current deficit in democracy in
policy processes, science and technology. At the very least this
means moving beyond the rhetoric of “listening to the voices of

Brazilian small-scale farmers and poor consumers reject GMOs
statements, the lawyers invited their witnesses, three each. Each witness
gave a 20-minute long presentation, and was then cross-examined by
the defending and prosecuting lawyers, the judge and the members of
the jury. The witnesses of the prosecution were an economist - a specialist on patents and transnational corporations, a geneticist - professor at
the University of São Paulo and a specialist on environmental matters,
and an anthropologist - a specialist on rural sustainable development.
The defence witnesses were two biotechnology researchers from
EMBRAPA, the national agricultural research institute, and a professor
from the Federal University of Paraíba - a specialist in biochemicals and
a member of the national commission on biosafety.
After the presentations and cross-examination of the witnesses, the
defence and prosecution made their closing arguments, after which the
members of the jury went with the judge and an assistant to a closed
room to proceed with the secret ballot on the 5 questions above. The
members of the jury voted unanimously against GMOs with a clear NO
to all five questions.
This event had various outcomes. The sentence itself has confirmed
the position of the national campaign for a GMO-free Brazil, which
states that GMOs threaten the environment, food safety and small-scale
farming. But the main outcome is not the sentence itself, but the strong,
new experience that these 800 poor people had, listening and learning
about the very different opinions on GMOs for 2 days. These people,
always excluded from the process of policy-making in issues that affect
them very much, had the opportunity to access all the information and
to decide about it via the members of the jury. Another outcome was
the appropriation of the methodology. Several months after this event,
some students from a very poor area of Maranhão State have organised
a citizen’s jury on GMOs in their schools!

Adriano Campolina, Actionaid, Corcovado 252, Jardin Botanio, Rio Janeiro, Brazil 22460050. Phone/Fax (+552) 1 254 05707 E-mail: actionaid@actionaid.org.br
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The second citizen’s jury on GMOs took place in Belem do Para, capital
of the Amazonian State of Para, Brazil, in September 2001. 800 smallscale farmers, landless people and poor urban consumers attended the
event, organised by ActionAid Brasil, FASE (national Brazilian NGO),
Assema (associations of small farmers from Maranhão State), MST
(land less movement), CUT (central of labour unions) and the municipality of Belem.
Before the event, the organisers chose 6 community-based associations (2 landless settlement associations, 2 rural workers’ labour unions
and 2 urban associations). These organisations provided the organisers
with complete lists of membership. 4 members, 2 men and 2 women,
were picked at random from these lists, in public and in the presence of
the local press. Thus, 24 potential members for the jury were identified.
The first activity of the jury was to select, at random, 7 members from
this list for the jury (4 women and 3 men). After that, the judge, head of
the Law faculty of the Federal University of Pará, read the case, which
had been agreed upon by the prosecution and defence, prior to the
hearing. This case presented a definition of GMOs, the scope of the jury
– GM agricultural varieties tolerant to herbicides, insects, plant diseases
and new nutritional qualities, and the questions that the members of
the jury were suppose to answer: 1) Can GMOs address the problem of
hunger? 2) Can GMOs improve the food security of small-scale farmers?
3) Is there enough evidence that GMOs do not threaten the environment? 4) Is there enough evidence that GMOs do not threaten food
safety? 5) Is the process of liberalisation of tests and commercial use of
GMOs democratic, transparent and careful enough?
After the presentation of the case, the prosecution and the defence
lawyers made their first speeches, presenting the main arguments
against and in favour of GMOs. The prosecutor was a lawyer from the
municipality of Belem, and the defence lawyer was a researcher on
biotechnology, from the Federal University of Pará. After the opening
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the poor” to actually planning, funding and acting more on the
basis of the poor’s own definitions of life and well being. It
means taking their policy futures and visions of food and farming
as starting points. Donors, and the think tanks they rely on, need
to experiment more with initiatives such as those described here
and re-orient their theory and practice accordingly.

democratic right, and sufficient knowledge, to judge the issue for
themselves. The jury outcomes will hopefully encourage more
public deliberation and pluralism in the framing and implementation of policies on poverty, food and agriculture in India, thus
contributing to better democratic governance.
■

e) The results of the jury had a significant impact in global
media and lobbying arenas. However, the process has so far not
been conducted over a long enough time-scale so as to bring pressure on national and state governments, donors and corporations
that are significant forces in the lives of India’s rural poor. Once
citizens’ juries reach their conclusions it is essential that appropriate intermediary individuals and channels exist to act between the
jury and those with the power to create change. NGOs, federations of farmers’ organisations and consumer organisations have a
role to play and can use the findings of the juries for their campaigns and lobbying activities.

- Dr Michel Pimbert, Sustainable Agriculture and Rural Livelihoods Programme,
The International Institute for Environment and Development (IIED), 3 Endsleigh
Street, London, WC1 0DD, UK. E-mail: michel.pimbert@iied.org
- Dr Tom Wakeford, Environment Group, The Institute of Development Studies
(IDS), University of Sussex, Falmer, Brighton, BN1 9RE, UK and Policy, Ethics and
Life Sciences Institute, Newcastle, UK. E-mail: t.wakeford@ids.ac.uk
- P.V. Satheesh, Convenor, AP Coalition in Defence of Diversity, DDS, A-6 Meera
Apts, Basheerbag, Hyderabad, Andhra Pradesh, India. E-mail:
ddshyd@hd1.vsnl.net.in

To sum up, the Karnataka citizens’ jury on GMOs and
“Prajateerpu” were both innovative attempts to include the genuinely poor and socially excluded into policy-formulation
processes. Bringing perspectives of the developing world’s farmers to national and global debates about the pros and cons of GM
crops is based on a belief that rural people in the South have a
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- Pimbert, M.P. and T. Wakeford, 2001. Deliberative democracy and citizen
empowerment,- an overview. In: PLA Notes 40. pp. 23-28, IIED.
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Discussing genetic engineering with communal farmers in Zimbabwe
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Zimbabwe is surrounded by countries (South Africa, Malawi, Zambia and
Mozambique) where testing or commercial production of Bt cotton
and/or Bt maize has already taken place. Zimbabwe-based seed companies - Monsanto, Pioneer and Pannar - are awaiting permission from the
Zimbabwean Biosafety Board for Bt cotton and Bt maize field trails. For
communal farmers, maize is the staple crop and the most common cash
crop. As such, they should be able to make informed and reasoned choices about the introduction of GM crops, argue many NGOs. They emphasise that sharing information on what GE technology is, whether it is
needed and the possible alternatives is important. The “impact assessment methodology of GE organisms on the livelihoods of resource-poor
people”, developed by ITDG (Intermediate Technology Development
Group) is one such information-sharing initiative.
In Zimababwe, the assessment was carried out as a comparison between
two technologies: IPM/IPPM (Integrated pest management and
Integrated production and pest management) and genetically modified
crops. The exercise consisted of six steps:
Step 1: Introduction of the programme, Group discussions on farming
systems (community strengths and assessment of assets related
to crop/animal production).
Step 2: First group information sharing on GM crops and Bt-maize.
Second group: information sharing on IPM/IPPM.
Step 3: Farmers’ response, questions and clarifications about the technologies
Step 4: Assessment of the technology (Bt-maize and IPM/IPPM) under
the Sustainable Livelihoods Framework.
Step 5: Overall assessment by farmers.
Step 6: Feed back on the communication approach and process.
An interesting feature of this methodology was the use of drawings to
explain genetic engineering to farmers who did not have an education in
biology. This methodology helped farmers to get insight into the topic, and
to ask questions like: “How does the Bt gene get expressed in the stalk and

the leaves but not in the cob?”, Are the Bt genes passed on to the progeny?”, Which other insects die besides the stalk borer”. Farmers also discussed aspects such as fertility requirements, weevil resistance, environmental impact etc. “What effect would it have on soil structure, and on the
crops that are grown thereafter?” was another question asked. Farmers
also raised their concerns about resistance build-up in pests. They were
also keen to find out about the economics related to the price of Bt seed
and the cost saving in pesticides.
Other important categories were health, religion and power-relations.
Farmers wanted to know whether the toxin that kills maize stalk borers
wouldn’t also affect them in the long term, by eating the stalks and the
cobs, by eating meat of animals fed on Bt-maize stalks. A strong feeling of
powerlessness towards the seed sector/agribusiness was often mentioned. One farmer said: “ if farmers see a variety that kills all insects, they
will want it, because they don’t understand the other factors”. On which
another remarked: “marketing companies don’t give the full picture, for
example Dieldrin, they just said how good it was, but said nothing about
the human health effects or how to use it safely.”
“We may be given seed, or sold it cheaply by companies for a while,
but then the subsidy may be withdrawn and we’ve all lost the varieties we
used to use”.
Another farmer raised the issue of control mechanisms against contamination of their varieties: “we talked to our neighbours to try and reduce
contamination by keeping the maize varieties separated from each other…
but without by-laws we can’t make decisions as a community on excluding
varieties”. Another remarked: “Even if there is a law against a variety, people may still want to grow that variety, Any law must be monitored for
enforcement, otherwise it is pointless”.
This exercise shows, once again, that farmers, given the chance, are perfectly capable of discussing technical issues related to GE and in making
their choices.

Jessamijn Miedema, Wolfswaard, Aan de Rijn 12, 6712 PB Wageningen, The Netherlands. Jessamijnm@hotmail.com
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Farm planning 2000. 36 p.
USD 4.-. World Neighbors
(WN),4127 NW 122nd St.
Oklahoma City, OK 731208869, USA / order@wn.org ;
www.wn.org. (The practical guide
to dryland farming series no 7).
This new manual on farm
planning in the series
practical guides to dryland
farming is a useful booklet for extension workers
and farmers. The booklet aims at helping farmers to
fulfil farm families’ needs and overcome problems
caused by poor planning. Extension workers in the
province Nusa Tenggara Timur in Indonesia have
developed approaches for facilitating farm planning.
In a process that involves the whole family,
extension workers help farmers learn to analyse their
needs as well as the problems they face. By better
understanding these issues, farmers are better able to
find more effective ways of managing available
natural resources in order to improve their
productivity. This approach is described here in a
clearly-written and sufficiently-illustrated booklet.
The booklet is also available in the Bahasa language
and can be ordered from Studio Driya Media,
Jl.Ancol Timur XIV, no.1 Bandung 40254 Indonesia
/ ybm-sdm@indo.net.id (WR)

National strategies for sustainable
development: learning from experience:
website CD-Rom for supporting dialogues /
volume two. 2001. cdrom. GBP 30.- non OECD 15.-.

Tomato : a field guide to ecofriendly crop
protection by Lanting H, Rao MS, Ravi K. 2001. 52 p.
ISBN 81 87293 04 7. Agriculture Man Ecology (AME),
368, 4th Cross, JP Nagar 3rd Phase, Bangalore 560078,
Karnakata, India / amebang@giasbg01.vsnl.net.in.
This first booklet in a series of field guides, AME has
planned, is an illustrated
handbook of insect pests and
diseases most commonly
found in the tomato-growing
regions of India. It aims at
promoting organic plant
protection practices. This user-

Shifting cultivation: towards sustainability and resource
conservation in Asia 2001. 421 p. ISBN 1 930261 01 2 USD 15.-. IFAD, IDRC,
CIIFAD, ICRAF, International Institute of Rural Reconstruction (IIRR), Y.C.James yen Center,
Biga, Silang, Cavite, Philippines / www.iirr.org ; Bookstore@iirr.org.
This resource book was produced through a participatory writeshop organised
by IFAD, IDRC, CIIFAD, ICRAF and IIRR in August 2000 in the Philippines.
The aim of the workshop was to produce a publication that would be of special
relevance to development workers and trainers from local and national
governments, agricultural colleges, NGO’s and small farmer organisations.
The focus therefore is on short, succinct overviews, which are generously
illustrated and attractively presented. The resulting resource book is to be used
and disseminated widely and readers are encouraged to utilise the materials in
any form considered relevant: for training purposes, farm-radio broadcasts, in
schools etc. Relevant materials can be adapted and translated freely.
The current shift of focus of many development agencies towards the very
poor must draw attention to the marginalized groups of minorities dependent
upon shifting cultivation for their livelihoods. This publication offers reasons for
being optimistic about what can be achieved with these groups. The book deals
extensively with traditional shifting cultivation systems and practices, with
adaptive strategies and best practices, with research and development
approaches and with future directions for shifting cultivation. A very important
information source on agroforestry. (WR)

Dynamics and diversity: soil fertility and farming livelihoods in
Africa: case studies from Ethiopia, Mali and Zimbabwe by Scoones I,
(ed.). 2001. 256 p. ISBN 1 85383 820 9 GBP 16.95. Earthscan Publications Ltd, 120
Pentonville Road, London NI 9JN / earthinfo@earthscan.co.uk / www.earthscan.co.uk.
Ian Scoones is a well known expert in the field of soil
fertility and small scale farming in Africa. With this new
book on the subject he adds an important reference work
to his list of publications. This book is based on research
carried out by teams of researchers from Africa and
Europe over three years in a range of contrasting
locations. The research results add up to a new approach
to looking at soil management issues in Africa, with
significant implications for development policy and
practice. The results suggest a more positive view of the
prospects for sustainable agriculture in small-scale
farming systems in Africa than the overridingly negative
views of crisis and collapse that have dominated the policy debate. The research
also points to the need for developing new technologies and management
practices which are suited to the diversity of farmer needs and settings, when
addressing the challenges of natural resource management. (WR)

Food for all: can hunger be halved? by Madeley J. 2001. 48 p. ISBN 18 7067
055 8 free or GBP 5.00. FAO. (Panos Report no 42). The Panos Institute, 9 White Lion
Street, London N1 9PD, UK / www.panos.org.uk ; markc@panoslondon.org.uk.
This nice little booklet available free of charge from the Panos institute or
downloadable, is a scream for action to the world’s governments. Hungry
people cannot wait another 15 years.
In 1996 the world’s governments agreed to cut world hunger in half by the
year 2015. But today there are still nearly 800 million people who go hungry
every day. Over 140.000 people die from hunger related diseases each week.
This report examines the reasons why we are not making more progress towards
halving hunger. It outlines who the undernourished people of the world are, and
where they live. It looks at the links between hunger and poverty, and examines
the successes and failures of different kinds of agriculture in increasing food
production to the levels needed. The effects of international agreements made in
the World Trade Organisation and other fora on reducing hunger in the world
today and how more progress can be made is also discussed.
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International Institute for Environment and Development
(IIED), 3 Endsleigh Street, London WC1H 0DD, UK /
www.nssd.net
Natural Resources Institute (NRI).
With this CD-ROM, NRI and IIED made available
their website with information and dialogues about
strategic planning for sustainable development in
developing countries for people that have not so
easily access to internet. All the information on the
website is to be found on the CD-ROM. It includes
information and documentation in English, French
and Spanish from participating countries, project
documents and policy guidance, a bibliography on
strategies for sustainable development, with many
full text documents. Every three months an updated
CD-ROM is available. This is a nice example of
how to keep in contact with people who are not able
to surf the internet daily. (WR)

friendly and practical guide is primarily intended for tomato growers in India and
their extension workers. The booklet provides clear information on organic
protection measures for the economically important and prevalent pests of tomato
and has plenty of pictures of the mentioned pests. Recommended.(WR)
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Redesigning life? : the worldwide challenge
to genetic engineering by Tokar B (ed). 2001.

Biotechnology of food crops in developing countries : plant gene
research, basic knowledge and application by Hohn T, Leisinger KM (eds).

432 p. ISBN 1 85649 835 2 (pbk) : USD 19.95.
ZED Books, 7 Cynthia Street, London N1 9JF, UK /
zedbooks@zedbooks.demon.co.uk
Everyone who wants to know about the hazards of
new genetic technologies should certainly read this
book. It is a comprehensive examination of the
critical threats of genetic engineering, and provides
the knowledge required to counter and transcend it.
Twenty-six internationally respected critics from all
over the world provide their analysis of the issues,
the inherent social and ethical implications, and the
stories that made the headlines and brought genetic
engineering to the forefront of public controversy.
The editor, Brian Tokar,
has written a very useful
and informative
introduction called
challenging biotechnology.
Part I of the book consists
of eight articles about
health, food and the
environment. Part II
discusses medical genetics,
science and human rights.
In part III patents, corporate
power and the theft of
knowledge and resources are dealt with and part IV
is about the worldwide resistance to genetic
engineering. The list of “resources for information
and action” at the end of the book provides useful
links to many organisations and sources.
The book draws on the expertise of many
experienced writers, is very readable and highly
recommended. (WR)

1999. 222 p. ISBN 3 211 83240 8, GBP 34.00. (Plant Gene Research). Springer-Verlag,
Wien, New York.
This book advocates biotechnological innovations as an important tool for
agriculture in developing countries. The recent advances in gene technology,
plant transformation, and the growing knowledge of DNA sequences of plants
as well as of their most important parasites and symbionts offer many
interesting prospects for the breeding of new crop varieties.The book contains
results of agricultural research on crop improvement, obtained worldwide. The
researchers who have written this essay take into consideration some ethical
and socio-political aspects of crop improvement. But the larger part of the
book focuses on technical information for the improvement of the major
grains and other staples important for the various climatic zones of the third
world. The successes and routes to obtain crops resistant to fungi, viruses,
insects, and other pests, adapted to harsh climatic and soil conditions, and of
high yield and nutritive value are described. Useful information for
agricultural researchers.(WR)
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Biotechnology : building on farmers’
knowledge by Bunders J, Haverkort B, Hiemstra W
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(eds). 1996. 240 p. ISBN 0 333 67082 5 : GBP 8.95.
ETC Netherlands, PO Box 64, 3830 AB Leusden,
The Netherlands. Macmillan Education, Houndmills,
Basingstoke RG21 6XS, UK.
This book aims at demonstrating the wealth of
alternative biotechnological knowledge among
farmers. They manage micro-organisms in the areas
of animal health, biopesticides, food processing and
crop genetic resources. Farmers’ knowledge should
be the starting point to make biotechnological
research less supply-driven and more demanddriven. Part 1 examines existing biotechnological
practices of farmers in animal health, biopesticides,
food processing and crop genetic resources.
It begins with the experiences of one farmer from
Kenya. Part 2 focuses on science-based biotechnology research and assesses the potential for
small-scale farmers in the tropics. As views on the
potential contribution of formal biotechnology
research to food security differ widely, a chapter on
the socio-political context has been included.
Part 3 presents a participatory and interactive
methodology that builds on farmers’ knowledge and
makes use of the latest scientific insights. It ends
with a model for integrating the formal and
informal research and development systems.(WH)

Intellectual property rights, the WTO and developing countries:
the TRIPS agreement and policy options by Correa CM. 2000. 96 p.
ISBN 1 85649 737 2 (Pbk) : GBP 16.95. ZED Books, 7 Cynthia Street, London N1 9JF, UK /
zedbooks@zedbooks.demon.co.uk ; Third World Network, Malaysia.
The whole architecture of international trade is being fundamentally recast by
the various agreements which the new agency, the World Trade Organization,
is responsible for policing. This book cuts through the daunting technicalities
of one of the most important of these agreements, that dealing with
Intellectual Property Rights and their treatment as internationally tradeble
commodities. Professor Correa helps us understand what the Agreement on
Trade-Related Aspects of Intellectual Property Rights (TRIPS Agreement) is
about and explains its main provisions. This book is an essential introduction
to TRIPS and provides elements to develop policies and laws on intellectual
property from a developing-country perspective.

The root causes of biodiversity loss by Wood A, Stedman-Edwards P, Mang J
(eds). 2000. 398 p. ISBN 1 85383 699 0 GBP 17.95. WWF. Earthscan Publications,
120 Pentonville Road, London N1 9JN, UK /
www.earthscan.co.uk : earthinfo@earthscan.co.uk
This book is a result of the “Root Causes Project”, a
joint project of The World Wide Fund for Nature
(WWF), Macroeconomics for Sustainable
Development Program Office (MPO) and the Global
Environment Facility (GEF). These organisations are
convinced that the conservation of biological diversity
needs to be based on an understanding of the factors
and the dynamics that drive its loss. The project
conducted case studies in ten separate countries:
Brazil, Cameroon, China, Bulgaria and the Slovak
Republic, India, Mexico, Pakistan, Philippines,
Tanzania, and Vietnam. Analysis of the findings has been used to provide a
framework for understanding the interrelationship between socio-economic
root causes and biodiversity loss. This framework gives a clear picture on how
the various parts of the puzzle, from local population growth to national
politics to international markets, together drive loss of biodiversity at a given
site. This book is an invaluable contribution to understanding these processes,
and provides a basis for effective conservation of diverse resources. Strongly
recommended for economists and policy makers besides ecologists and
conservationists. (WR)
Anti-GenetiX : the emergence of the anti-GM movement by Purdue DA.
2000. 161 p. ISBN 0 7546 1216 3 USD 37.50. Ashgate publisher, 130 Milton Park,
Abingdon, OX14 4SB, UK / orders@bookpoint.co.uk ; www.ashgate.com.
The development of genetically modified foods has given rise to much
widespread and heated debate on the possible consequences-both positive and
negative- of this new technology. Based on his PhD thesis, Derrick Purdue has

written a book that explores the emergence of a social movement in response
to the patenting of life forms via biotechnology and the global crisis of natural
and agricultural biodiversity. This book outlines the connections between gene
patenting and biotechnology, their impact on international relations, and
examines the social movement emerging against GM food. It gives a lot of
information on issues such as intellectual property rights, application of
patenting to genes and the consolidation of expert systems. The book is
recomended for people who want to take part in the global GM food
discussions.(WR)

Seed provision and agricultural development : the institutions of
rural change by Tripp_R. 2001. 192 p. ISBN 0_85255_420_6 GBP 14.95.
Overseas Development Institute (ODI), London UK / publications@odi.org.uk.
James Currey Publishers, 73 Botley Road, Oxford OX2 0BS, UK.
Seed is at the forefront of many debates about
development. It features in concerns about
globalisation and intellectual property rights.
Controversies over the future of biotechnology focus
on the impact on seed systems. Robert Tripp has based
this book about seed provision on six years of research
in various aspects of seed system development. The
examples in the book are drawn from original research
in Asia, Africa and Latin America, as well as from an
extensive review of the literature.
The book provides a detailed look at the strengths
and weaknesses of seed management in traditional
farming systems, reviews the history of formal plant
breeding and the origins of seed trade, and examines the roles of the public and
private sectors in the contemporary seed systems of industrialised and
developing countries.
The book also describes the major types of aid interventions in developing
country seed systems and explains why many of these have not been successful.
With this book the author allows the reader to have a comprehensive picture of
seed provision and the complexities involved within the context of agricultural
development.(WR)

Organic cotton : from field to final product by Myers D, Stolton S (eds). 1999.

Encouraging diversity : the conservation and development of
plant genetic resources by Almekinders CJM, Boef W (de). 2000. 368 p.
ISBN 1 85339 510 2. Intermediate Technology Publications, 103-105 Southampton Row,
London WC1B 4HH, UK / orders@itpubs.org.uk ; www.itpubs.org.uk
Presents around 80 brief contributions with perspectives and experiences in
plant genetic resources in the South and the North, from established
institutions, researchers, pioneers and activists. These experiences illustrate
the apparent conflict between crop conservation and crop development, and
contribute to the understanding of opportunities that new approaches and

Agrafood: biotech 2001. 24 p. subscription for
one year USD 698.-. Agra Europe (London) Ltd.,
80 Calverley Road, Tunbridge Wells, Kent TN1 2UN, UK /
www.agra-net.com ; marketing@agra-net.com.
AgraFood Biotech no. 65 October 2001.
The Journal AgraFood Biotech, published every
two weeks, reports on the application of
biotechnology in agriculture and food. The debate
over GM products has reached a global level. The
US, China and Argentina are spearheading the
growing of GM crop varieties and biotechnology
companies are continuing to fund the development
of GM food products. Consumer and
environmental organisations in Europe and
elsewhere are lobbying for a halt to trade and the
freedom of choice for the consumer over the
purchase of GM foods. By reading AgraFood
Biotech you can stay in touch with the latest
industry issues, discussions and regulations. The
journal does offer objective and accurate reports on
the subject , but at a very high price.(WR)

Against the grain : the genetic
transformation of global agriculture by Lappé
M, Bailey B. 1999. 163 p. ISBN 1 85383 576 5 : GBP 15.99.
Earthscan Publications, 120 Pentonville Road, London
N1 9JN, UK / orders@lbsltd.co.uk ; www.earthscan.co.uk
This book from 1999 still is a valuable, politicallyoriented contribution to the debate about
biotechnology, genetic engineering and transgenic
crops and animals. The book examines new
developments and their implications, looking in
particular at developed
countries. The achievements of
transgene technology have
penetrated into our lives at an
enormous speed and scale,
whether we like it or not. This
publication helps to shape our
viewpoint by a thorough
analysis of the situation.
Contains a glossary of terms,
useful in this difficult field.
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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), 103-105
Southampton Row, London WC1B 4HH, UK / orders@itpubs.org.uk ; www.itpubs.org.uk
This book is rich with details of successes, difficulties and challenges. It is
primarily about organic cotton, though it goes on to tell a wider and vitally
important story about how agriculture can become more sustainable while
making significant improvements to people’s lives. Cotton is a globally
important fibre, providing returns to many small farmers in developing
countries, as well as being worn at one time or another by most of the world’s
population. But most cotton is produced in a way that causes great damage to
the environment.
This book describes organic cotton production and processing, and is the first
complete overview of its kind. There are signs that organic cotton is moving into
a mass market. The book provides a very good and complete picture of the
insights gained so far, and compiles case studies from all over the world. 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.(WR and IHG)

activities in this field offer. Similarities between
problems in the South and the North are apparent.
Experiences and perspectives of genebanks, plant
breeders, seed programmes and NGOs involved in
crop development and conservation are analysed
and placed in the context of new approaches in
local and global Plant Genetic Resource (PGR)
management by the formal and informal sector. The
last part of the book talks about future
developments in PGR management. It discusses the
implications of integrated and
adaptive management
approaches in PGR
management and the
institutional organisation
required to bring about
changes that can help farmers
and professionals in PGR
management stand up against
the pressures of a range of
external global forces.
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Say no to GMOS: Grassroots education,
activities and resources in Texas for consumer choice and a genetically viable future
www.saynotogmos.org
This activist website provides a lot of information
about the disadvantages of growing GM crops.
Scientific information in a readable style, but also a
lot of information on court cases throughout USA
and Canada. Real grassroots information.

People and Plants online
www.rbgkew.org.uk/peopleplants/
People and Plants promotes the sustainable use of
plant resources, and the reconciliation of conservation and development, by focusing on the interface
between people and the world of plants. This website is a gateway to information on practical ways of
working with communities in applied ethnobotany.
Its main focus is on Africa, Asia and the Pacific.
Besides newsletters and interesting links, the People
and Plants Handbook series, which is a source of
information on applying ethnobotany to conservation and community development is available from
this website. It is designed for people who work in
the field, including park managers, foresters, students, researchers, cultural promoters, and members
of non-governmental, governmental and indigenous
organisations. These handbooks are also available in
Spanish. (downloadable and printed)

Transgenic plants and world agriculture
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Report, 46 p, 2000, downloadable pdf file.
www.nap.edu/html/transgenic
A working group consisting of a number of
Academies of Sciences from all over the world,
including the Third World Academy of Sciences,
has prepared this report. These scientists have come
together to provide recommendations to the developers and overseers of GM technology and to offer
scientific perspectives on the ongoing public debate
on the potential role of GM technology in world
agriculture.
The report concludes that developers of GM
technology should make sure that their efforts
address the needs of small farmers in developing
countries. It recommends a number of security
measures. It also states that the system of patents
and licenses should be broken down to facilitate
sharing of GM technology with scientists in
developing countries.
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FoEE Biotechnology Programme
www.foeeurope.org/biotechnology/about.htm
Friends of the Earth Europe’s Biotechnology
Mailout is an overview of the ecological, ethical,
political and legal developments of biotechnology
in the European Union. The principle aim of the
mailout is to provide regular, reliable information
on the ecological, social, political and legal aspects
of genetic engineering and thereby generate public
awareness and debate, and provide a factual basis
for campaigning by interest groups. The FoEE
Biotech Mailout is published every six weeks as a
paper and an E-mail version. It is available from
this website, also in Spanish.

AG Biotech Infonet: Genetic Engineering, impacts and implications
www.biotech-info.net/
This website covers all aspects of the application of biotechnology and genetic
engineering in agricultural production and food processing and marketing. It is
a resource for anyone trying to better understand the implications of agricultural
biotechnology. The goal is to facilitate access to critical, original documents and
information, and recognised experts.

Christian Aid: Biotechnology and Genetically Modified Organisms
www.christian-aid.org.uk/indepth/0001biot/biotech.htm
This is the position paper of Christian Aid about biotechnology and Genetically
Modified Organisms. Christian Aid’s concern is with the implications and
effects of biotechnology on developing countries, and on small farmers and the
poor in those countries in particular. Its view is that, taken together, the possible environmental effects and the concentration of commercial control add up
to a major threat to developing countries’ food security and to the sustainability
of poor farmers’ livelihoods.

GeneWatch
www.genewatch.org/
GeneWatch UK is an independent organisation concerned with the ethics and
risks of genetic engineering. It questions how, why and whether the use of
genetic technologies should proceed and believes that the debate over genetic
engineering is long overdue. Though the home country of GeneWatch is United
Kingdom, the site is oriented to a worldwide audience and provides a lot of
information.

GENET Archive
www.gene.ch/archives.html
This site has been established to support discussions about genetic engineering
and to provide information intelligible to non-scientists. At present decisions
are being taken which are influencing society and the environment worldwide:
New crops are being planted and products derived from them are being sold
fraudulently (without labels and risk information) on the world market.
Huge areas are being invaded by newly designed organisms: organisms whose
long-term effects to eco systems are unknown and which can never be brought
back if there are adverse effects. This archive provides plenty of background
information.

International Food Policy and Research Institute: Biotechnology and
Genetic Resource Policy
www.ifpri.cgiar.org/index.htm
This site of IFPRI provides downloadable policy papers about biotechnology
and genetic resource management for developing countries, eg. booklet of
CGIAR Centre Policy Instruments, Guidelines and Statements on Genetic
Resources, Biotechnology and Intellectual Property Rights.

Friends of the Earth’s European campaign to halt GMO pollution
www.foeeurope.org/halt-gmo-pollution/home.htm
Thorough information on the European anti GMO movements and the state of
the art concerning GMOs in the different European countries.

Biotechnology and food: Voices from a Southern Perspective
www.southernvoices.nl/announce1.html
An online debate about biotech has taken place on this website. More information is to be found in the lastest issue of Biotechnology and Development
Monitor. Here ordinary people could join the discussions on biotech, as still is
possible on the ILEIA website.

CIMMYT: Biotech in the developing world
www.cimmyt.cgiar.org/ABC/map/developing_world/index.htm
CIMMYT, the international maize and wheat improvement center, provides
information about biotech and corn crops in the developing world. A number
of informative papers is available on this site for free, many also in Spanish.

This paper states that the introduction of transgenic
crops combined with the conventional approach
mentioned above could contribute to improving the
yields obtained by African farmers.

Grains of delusion: Golden rice seen from
the ground
Report, 12 p, 2001, downloadable pdf file.
www.grain.org/publications/delusion-en.cfm
This document available from the website of
GRAIN was researched, written and published as a
joint undertaking between BIOTHAI (Thailand),
CEDAC (Cambodja), DRCSC (India), GRAIN,
MASIPAG (Philippines), PAN-Indonesia and
UBINIG (Bangladesh). The report concludes that,
while many doubt the ability of golden rice to eliminate vitamin A deficiency, the machinery is being
set in motion to promote a GE strategy at the
expense of more relevant approaches. The best
chance of success in fighting vitamin A deficiency
and malnutrition is to better use the inexpensive and
nutritious foods already available, and in diversifying food production systems in the fields and at
household level.

Cropchoice
Can agricultural biotechnology make a difference in Africa?
Woodward B, Brink J and Berger D, 1999, AgBioForum vol. 2(3/4) pages 175-181
www.agbioforum.org
There has been much recent dicussion on the potential impact of biotechnology
on the development in Africa. Would a strategy combining conventional breeding with good crop management, farmer participatory research, and the provision of disease-free planting material be sufficient to increase yields in Africa?

www.cropchoice.com/index.asp
Cropchoice is an information source for American
farmers about genetically modified crops, alternatives, management options, and profitability.
Cropchoice has news that big companies may not
want farmers to hear. An informative and well
ordered source.

Themes for next issues
Issue 18.3, August 2002

Rural communication and information management
for sustainable family farming.

Ecological soil management,
key to sustainable agriculture

Rural communication and information management play an
important role in spreading information on successful farmer
innovations and in getting access to new knowledge.
Participatory development programmes increasingly use rural
radio, TV and other mass communication media as tools for
farmer-to-farmer exchange. In some places, farmers even use
mobile phones to get information on market prices. The use of
internet and CD-ROMs by development workers, researchers
and even farmers for networking and information exchange is
gradually increasing as communication facilities improve. Yet,
in many rural communities, traditional methods of communication continue to have a significant impact on the spread of
information. What practical experiences have been gained with
new as well as with more conventional approaches to rural communication and information management to enhance the expansion of farmer movements towards sustainable agriculture? How
can access to electronic information and communication technologies be enhanced? How can these technologies be made
into participatory tools? What experiences have been gained
with local centres for information and farmer exchange? These
are some of the practical questions that we wish to raise in this
issue. First deadline for contributions: 1st of February 2002.

Many problems in agriculture are related to soil and soil fertility management, i.e. soil erosion, low efficiency of fertilisers,
nutrient imbalances, soil borne diseases, pests and weeds, soil
compaction, farmer induced drought, water pollution, etc.
Successes in raising productivity and ecological sustainability
in agriculture often come from improvements in soil management. More insights are being gained into ecological soil and
soil fertility management in the tropics. What do we know of
ecological soil management? How do (traditional) farmers look
at soil management and what can we learn from approaches
such as organic agriculture, agroecology, natural farming, integrated soil fertility management, zero tillage and integrated
pest management? Can traditional and organic technologies be
combined with chemical fertilisers? As organic soil management technologies can be very labour demanding, appropriate
mechanisation can be important. What experiences have been
gained in this regard? Ecological soil management is site and
crop rotation specific. What experiences have been gained with
fine-tuning ecological soil management for specific conditions
and rotations? Your practical experiences are very welcome.
First deadline for contributions: 1st of May 2002.

You are invited to contribute to these issues with articles (about 800, 1600 or 2400 words + 2-3 illustrations and references),
suggest possible authors, and send us information about publications, training courses, meetings and websites.
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Issue 18.2, May 2002.
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What can GE offer small farmers? Photo: Bert Lof

Using the poverty of the south to
justify GM food to the north
Many concerned people, both in the South and the North, are
appalled at how the poverty of the rural people of the South is
made use of to justify genetically modified food to Northern consumers. The following reasons were cited in a letter of protest:

keep pointing out, it is not shortage of food that is the problem,
but its distribution. More GE food is not the point: it is improving access and local food security. But corporations do not profit from such solutions.

1. Poverty in the South is structurally rooted in the prevalent

5. There are high yielding varieties in rural areas, but their
impacts remain limited by the bottlenecks imposed by many of
the other variables. The agricultural research stations that are
found in Southern countries have also produced many such
varieties and the potentials of these varieties remain unrealised
because of the other negative factors. But research must continue so that there will always be higher yielding varieties to be
used as and when conditions allow it. It is a gross oversimplification to state that such seed would solve rural food problems.
The picture is the same with seed of improved nutritional quality such as vitamin A rice.

North-South relationships. The present systems of international
resource control, commodity pricing, education, training,
research, finance, banking, insurance, transportation etc. are all
components of the system that controls wealth and poverty, and
which started being put in place during the slavery and colonial
periods and have matured in this post-colonial period. Southern
poverty, especially rural poverty, is a consequence of this.
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2. As such, the solution to rural poverty lies in a multidimen-
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sional corrective measure that would enable sufficient local control of the appropriation of the benefits that arise from the use of
and trade in resources, as well as the application of labour.

3. The assumption that the complex rural poverty that afflicts the
South can be solved through single technological inputs is grossly
incorrect and totally objectionable since it would misdirect efforts.

4. Though technological inputs have a role to play in rural
development, and genetic engineering could be a technology to
consider, it would remain but one technology among many. For
example even if potential yields of food crops were to be dramatically improved, if storage, transportation, marketing, distribution, and the ability to buy the food were not simultaneously
improved, the effort would still remain ineffective. In fact, as we

6. At the heart of the inequity that maintains the present poverty
of the South is the inherited positive advantage that the Northern
transnational corporations enjoy. We consider the use of the
South’s rural poverty to justify the monopoly control and global
use of genetically modified food production by the North’s
transnational corporations, not only an obstructive lie, but a way
of derailing the solutions to our Southern rural poverty. It is the
height of cynical abuse of the corporations’ position of advantage.
■
(from a letter to the Channel Four News and The Times newspaper, UK, in
response to a documentary (Equinox) and article (Gm foods and the luxury of
choice) signed by a large group of concerned people from all continents)

Visit our website: www.ileia.org

