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FOREWORD

The need for a report for Seed Freedom grew out of the process of our collective writing
on the state of GMOS in 2011: The GMO Emperor Has No Clothes. To create food and
agriculture systems that are chemical free and GMO free, we need to begin with the
seed.

At the local level, hundreds of communities, networks and organizations and millions of
seed keepers and seed defenders are saving seeds, working to protect and keep seeds free
and fighting laws that undermine our seed sovereignty. However, at the global level it is
the corporate control that is shaping the future of the seed. We are determined to change
this by joining forces through creating a Global Citizens Alliance for Seed Freedom and
‘connect the dots’ of the many voices around the globe to add strength to the movement
to keep seed free. The report is a first step towards building this alliance.

The Seed Freedom campaign aims to alert people, communities, institutions and
governments of the serious risk to the future of the world’s seed and food security and
what must be done to reverse it.

Our first objective is self empowerment of citizens who are aware that they have the
power to liberate the seed and themselves.

Our second objective is to have empowered citizens put pressure on Governments and
institutions to roll back Patents on Seeds and Seed Laws that rob us of Seed Freedom.
These include the White House, EU, WTO and National Governments. Corporations like
Monsanto through the government of the US is imposing laws for seed slavery and seed
dictatorship worldwide.

Our third objective is to reclaim our democracy and through our democratic institutions
and processes from the local to the global level, pass Laws for Seed freedom.

The report has been written through a participatory process by over a 100 individuals,
communities, networks and organizations. It takes stock of the erosion of seed and seed
sovereignty and the deepening seed emergency. It combines stories from seed savers with
those from seed defenders. It captures both the history of past initiatives for liberating the
seed as well as creative alternatives which are shaping a future beyond monocultures and
monopolies towards diversity and the commons.

We realize that there are many individuals, grassroots organizations and networks engaged
in the vital work of liberating the seed whom we do not yet know. We hope through the
process of building our movement globally we will reach out to each other and strengthen
our common work and be the change we want to see.

Dr. Vandana Shiva
Ruchi Shroff
Caroline Lockhart
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The Seed Keeper

Burn our land
burn our dreams
pour acid onto our songs
cover with saw dust
the blood of our massacred people
muffle with your technology
the screams of all that is free,
wild and indigenous.
Destroy.

Destroy
our grass and soil
raze to the ground
every farm and every village
our ancestors had built
every tree, every home
every book, every law

and all the equity and harmony.

Flatten with your bombs
every valley; erase with your edicts
our past
our literature; our metaphor
Denude the forests
and the earth
till no insect,
no bird
no word
can find a place to hide.
Do that and more.

I do not fear your tyranny
| do not despair ever
for I guard one seed
a little live seed
That | shall safeguard
and plant again.

(Palestinian poem)



INTRODUCTION
SEED FREEDOM - WHAT IS AT STAKE

Dr. Vandana Shiva

eed is not just the source of life. It is the very foundation of our being. For millions of years, seed has evolved

freely, to give us the diversity and richness of life on the planet. For thousands of years farmers, especially

women, have evolved and bred seed freely in partnership with each other and with nature to further increase
the diversity of that which nature gave us and adopt it to the needs of different cultures. Biodiversity and cultural
diversity have mutually shaped one another.

Today, the freedom of nature and culture to evolve is under violent and direct threat.

The threat to seed freedom impacts the very fabric of human life and the life of the planet.

Seed keepers, farmers and citizens around the world have joined together as a Global Citizens Alliance for Seed
Freedom to respond to this Seed Emergency and to strengthen the movement for the freedom of humanity. The
Global Alliance for Seed Freedom is the start of a global campaign to alert citizens and governments around the
world on how precarious our seed supply has become and, as a consequence, how precarious our food security
has become.

Seeds are the first link in the food chain and the repository of life’s future evolution.As such, it is our inherent
duty and responsibility to protect them and to pass them on to future generations. The growing of seed and the
free exchange of seed among farmers has been the basis to maintaining biodiversity and our food security.

Navdanya was started 25 years ago to protect our seed diversity and farmer’s rights to save, breed, and exchange
seed freely, in the context of the emerging threats of the TRIPS Agreement (Trade Related Intellectual Property
Rights Agreement) of the World Trade Organization (WTO) which opened the door to the introduction of GMOS,
patents on seed and the collection of royalties. A Monsanto representative later stated “In drafting these agreements
we were the patient, diagnostician, physician all in one”. Corporations defined a problem - and for them the problem
was farmers saving seed. So they offered a solution, and the solution was the introduction of patents and intellectual
property rights on seed, making it illegal for farmers to save their seed.

Seed as a common good became a commodity of private seed companies, traded on the open market.

Today, the threat is even greater. Consider the following:

o The last twenty years have seen a very rapid erosion of seed diversity and seed sovereignty, and the rapid
concentration of control over seed by a very small number of giant corporations

o Acreage under GM corn, soya, canola, cotton has increased dramatically.
o Besides displacing and destroying diversity, patented GMO seeds are also undermining seed sovereignty, the
rights of farmers to grow their own seeds and to save and exchange seed.

o In countries across the world, including in India, new seed laws are being introduced which enforce compulsory
registration of seed, thus making it impossible for small farmers to grow their own diversity, and forcing them
into dependency on giant seed corporations.

o genetic contamination is spreading - India has lost its cotton seeds because of contamination from Bt. Cotton,
and Mexico, the historical cradle of corn, has lost eighty percent of its corn varieties, and these are but two
instances of loss of local and national seed heritage.

o After contamination, Biotech Seed Corporations sue farmers with patent infringement cases. More than 80
groups came together recently in the US and filed a case to prevent Monsanto from suing farmers whose seed
had been contaminated.

Co-ORDINATED BY NAVDANYA 1



o As farmer’s seed supply is eroded, and farmers become dependent on patented GMO seed, the result is
indebtedness. Debt created by Bt. Cotton in India has pushed farmers to suicide.

o India has signed a U.S. /India knowledge Initiative in Agriculture, with a representative of Monsanto on the
Board, and states are being pressurized to sign agreements with Monsanto. An example is the Monsanto
Rajasthan memorandum of understanding (MOU) under which Monsanto would obtain Intellectual Property
Rights on all genetic resources as well as research on seed carried out under the MOU.After a campaign led
by Navdanya and a “Monsanto Quit India” Beeja Yatra (Seed Pilgrimage) with relentless protests by farmers
forced the government of Rajasthan to cancel the MOU. Monsanto influence on the US Government and
the joint pressure of both on governments across the world is a major threat to the future of seed and the
future of food.

o Wikileaks exposed the US government’s intentions to proliferate the use of GMOs in Africa and Pakistan. Pressure
to use GMOs imposed by US government representatives is a direct effort to support giant biotech business and
to expand their markets.

o For the ballot initiative on GMO labeling in the US, corporations led by Monsanto are pouring millions of
dollars to prevent citizens from exercising their right to know and right to choose.

These trends demonstrate a total control over the seed supply and a destruction of the very foundation of
agriculture. The disappearance of our biodiversity and of our seed sovereignty is creating a major crisis for agriculture
and food security around the world.

We are witnessing a SEED EMERGENCY at a global level. Determined action is called for before it is too late.

The assault on Seed

A reductionist, mechanistic science and a legal framework for privatizing seed and knowledge of the seed reinforce
each other to destroy diversity, deny farmers innovation and breeding, enclose the biological and intellectual
commons, create seed monopolies.

Farmers varieties have been called land races, primitive cultivars. They have been reduced to a “genetic mine”
to be stolen, extracted and patented. Not only is the negation of farmers’ breeding unfair and unjust to farmers, it
is unfair and unjust to society as a whole.

-Industrial breeding has been based on strategies to sell more chemicals, produce more commodities and make
more profits.

The High Yielding Varieties (HYV) of the Green Revolution were in reality High Response Varieties, bred
to respond to chemicals. Hybrids are designed to force the farmer to the market every season, since they do not
breed true. “Yield”, focusing on the weight of a single commodity is an inappropriate measure. Commodities do
not feed people - they go to producing bio-fuel and animal feed. Quantity empty of quality, and weight empty
of nutrition does not provide nourishment. Beginning with the false assumption that farmers varieties are
“empty”, industrial corporate breeding gives us seeds and crops that are not only nutritionally empty, but loaded
with toxins.

The rendering invisible of the diversity that seeds farmers have bred began with the so called ‘Green Revolution’
The Green Revolution narrowed the genetic base of agriculture, encouraging monocultures of rice, wheat and corn.
Varieties bred for response to chemicals were declared Miracle Seeds and High Yielding Varieties (HYVs).

Industrial breeding has used different technological tools to consolidate control over the seed - from so called
HYVs , to hybrids, genetically engineered seeds, “terminator seeds”, and now synthetic biology. The tools might
change, but the quest to control life and society does not.

What I have called the “Monoculture of the Mind” cuts across all generations of technologies to control the seed.

o While farmers breed for diversity, corporations breed for uniformity.
o While farmers breed for resilience, corporations breed vulnerability.

o While farmers breed for taste, quality and nutrition, industry breeds for industrial processing and long distance
transport in a globalized food system.

Monoculture of industrial crops and monocultures of industrial junk food reinforce each other, wasting the
land, wasting food, and wasting our health.

The privileging of uniformity over diversity, of the quantity over quality of nutrition, has degraded our diets
and displaced the rich biodiversity of our food and crops. It is based on a false creation boundary which excludes
both nature’s and farmers’ intelligence and creativity. It has created a legal boundary to disenfranchise farmers of
their seed freedom and seed sovereignty, and impose unjust seed laws to establish corporate monopoly on seed.
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Whether it be breeders rights imposed through UPOV 91, or Patents on Seed, or Seed Laws that require compulsory
registration and licensing, an arsenal of legal instruments are being invented and imposed undemocratically to
criminalize farmers seed breeding, seed saving and seed sharing.

Every seed is an embodiment of millennia of nature’s evolution and centuries of farmers breeding. It is the
distilled expression of the intelligence of the earth and intelligence of farming communities. Farmers have bred
seeds for diversity, resilience, taste, nutrition, health, and adaption to local ago-ecosystems. Industrial breeding treats
nature’s contributions and farmers’ contributions as nothing.

Just as the jurisprudence of Terre Nullius defined the land as empty, and allowed the take over of territories by
the European colonies, the jurisprudence of intellectual property rights related to life forms is in fact a jurisprudence
of Bio Nullius - life empty of intelligence. The Earth is defined as dead matter, so it cannot create. And farmers
have empty heads so cannot breed.

The TRIPS Agreement and the ethical dimension

The deeper level at which the Seed Emergency is undermining the very fabric of life is the ethical dimension of
this issue. We are all members of the earth family, a steward in the web of life. Yet corporations who claim legal
personhood, are now claiming the role of creator. They have declared seed to be their “invention”, hence their
patented property. A patent is an exclusive right granted for an “invention”, which allows the patent holder to exclude
everyone else from, making, selling, distributing and using the patented product. With patents on seed, this implies
that the farmers’ right to save and share seed is now in effect defined as “theft”, an “intellectual property crime”

The door to patents on seed and patents on life was opened by genetic engineering. By adding one new gene
to the cell of a plant, corporations claimed they had invented and created the seed, the plant, and all future seeds
which have now become their property. In other words GMO meant God Move Over.

In defining seed as their creation and invention, corporations like Monsanto—shaped the Global Intellectual
Property and Patent Laws so that they could prevent farmers from seed saving and sharing. This is how the Trade
Related Intellectual Property Rights (TRIPs) Agreement of the World Trade Organization was born. Article 27.3(b) of
the TRIPs Agreement states: “Parties may exclude from patentability plants and animals other than micro-organisms,
and essentially biological processes for the production of plants or animals other than non-biological and micro-
biological processes. However, parties shall provide for the protection of plant varieties either by patents or by an
effective sui generis system or by any combination thereof” Again, this protection on plant varieties is precisely
what prohibits the free exchange of seeds between farmers, threatening their subsistence and ability to save and
exchange seeds amongst one another.

The TRIPS clause on patents on life was due for a mandatory review in 1999. India in its submission had stated
“Clearly, there is a case for re-examining the need to grant patents on lifeforms anywhere in the world. Until such
systems are in place, it may be advisable to:- (a) exclude patents on all lifeforms;”

The African group too stated “The African Group maintains its reservations about patenting any life forms as
explained on previous occasions by the Group and several other delegations. In this regard, the Group proposes that
Article 27.3(b) be revised to prohibit patents on plants, animals, micro-organisms, essentially biological processes for
the production of plants or animals, and non-biological and microbiological processes for the production of plants
or animals. For plant varieties to be protected under the TRIPS Agreement, the protection must clearly, and not
just implicitly or by way of exception, strike a good balance with the interests of the community as a whole and
protect farmers’ rights and traditional knowledge, and ensure the preservation of biological diversity”

This mandatory review has been subverted by governments within the WTO: this long overdue review must be
taken up to reverse Patents on life and Patents on Seed.

Life forms, plants and seeds are all evolving, self-organized, sovereign beings. They have intrinsic worth, value
and standing. Owning life by claiming it to be a corporate invention is ethically and legally wrong. Patents on seeds
are legally wrong because seeds are not an invention. Patents on seeds are ethically wrong because seeds are life
forms, they are our kin members of our earth family.

The world view of Bio Nullius - empty life - unleashes violence and injustice to the earth, to farmers, and to
all citizens. The violence of the Earth is rooted in both the denial of the creativity and the rights of the Earth as
well as in the displacement of diversity.

Biopiracy

The violence to the farmers is three fold. First, their contribution to breeding is erased and what farmers have
co-evolved with nature is patented as an innovation. We call this “biopiracy”. Patents on life are a the hijacking
of biodiversity and indigenous knowledge; they are instruments of monopoly control over life itself. Patents on
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living resources and indigenous knowledge are an enclosure of the biological and intellectual commons. Life
forms have been redefined as”manufacture”, and “machines”, robbing life of its integrity and self-organization.
Traditional knowledge is being pirated and patented unleashing this new epidemic of biopiracy. To end this new
epidemic and to save the sovereignty and rights of our farmers it is required that our legal system recognizes the
rights of communities, their collective and cumulative innovation in breeding diversity, and not merely the rights
of corporations.

Secondly, patents lead to royalty collection which is simply extortion in the name of technology and improvement.
If the first colonization based on Terre Nullius gave us land lords and “Zameendari” who pushed 2 million people
to death during the Bengal Famine, the new bio imperialism based on Bio Nullius has given us life lords - the
biotechnology/seed/chemical industry which have pushed 260,000 India farmers to suicide. In Brazil, farmers have
been fighting against seed giant Monsanto, most recently filing a lawsuit hoping to sue the company for over 6
million euros on the grounds that the company has been unfairly collecting royalties from the farmers. The seeds
Monsanto has been collecting royalties on, are from what are known as ‘renewal’ seed harvests, meaning that the
seeds have been collected from the previous harvest, a practice used for centuries. But, because these seeds are from
Monsanto’s genetically modified plants, they are demanding that farmers pay. Not only are these royalties unfairly
enforced, but they are pushing farmers deeper into debt that they cannot pay back, leaving them floundering in
their fields of failed genetically-modified crops.

Thirdly, when the genetically engineered crops contaminate neighboring farmers’ fields, the “polluter pay”
principle is turned on its head and corporations use patents to establish the principle of “polluter gets paid”. This
is what happened in the case of Percy Schmeiser in Canada, and thousands of farmers in the U.S.

Owning and controlling life through patents and intellectual property rights was always the primary objective.
Genetic engineering was the gateway to patents. Now, the corporations are taking patents on conventionally bred
and farm-saved seeds.

During the first ‘Green Revolution’ (1950s/°60s), farmers breeding was neglected. During the second ‘Green
Revolution’ (1990s) the biotech industries pushed for seed totalitarianism. Farmers™ breeding is being criminalized.
In 2004, an attempt was made to introduce a seed law in India which would require the compulsory registration
of farmers’ varieties. A Seed Satayagraha was started - the law has not yet passed... Satayagraha (Force of the
Truth) was Gandhi’s word for not cooperating with unjust laws. It means force of truth. Gandhi said “as long as
the superstition exists that unjust law must be obeyed, so long will slavery exist”

We need to globalize noncooperation with unjust Seed Laws. This is at the core of the movement for Seed
Freedom. The Stories of Seed Freedom are stories of courageous and creative individuals and organizations who
are challenging unjust laws.

Patents on seed are unjust and unjustified. A patent or any intellectual property right is a monopoly granted
by society in exchange for benefits. But, society has no benefit in toxic, non-renewable seeds. We are loosing
biodiversity and cultural diversity, we are loosing nutrition, taste and quality in our food. Above all, we are loosing
our fundamental freedom to decide what seeds we will sow, how we will grow our food and what we will eat. Seed
as a common good has become a commodity of private seed companies, that unless protected and put back in the
hands of our farmers, is at risk of being lost forever.

Resistance to unjust Seed Laws through the Seed satyagraha is one aspect of Seed Freedom. Saving and sharing
Seeds is another aspect. That is why Navdanya has worked with local communities to reclaim seed diversity and
seed as a commons by establishing more than 100 community seed banks. Across the world, communities are saving
and exchanging seeds in diverse ways, appropriate to their context. They are creating and re-creating freedom-for
the seed, for seed keepers, and for all life and all people.

When we save seed, we also reclaim and rejuvenate knowledge-the knowledge of breeding and conservation, the
knowledge of food and farming. Uniformity as a pseudo scientific measure has been used to establish unjust IPR
monopolies on Seed. And IPR monopolies reinforce monocultures. Once a company has patents on seeds, it pushes
their patented crops on farmers in order to collect royalties. Humanity has been eating thousands upon thousands
of (8500) plant species. Today we are being condemned to eat GM corn and soya in various forms. Four primary
crops - corn, soya, canola and cotton have all been grown at the cost of other crops because they generate a royalty
for every acre planted. For example, India had 1,500 different kinds of cotton, now 95% of the cotton planted is GMO
Bt Cotton for which Monsanto collects royalties. Over 11 million hectares of land are used to cultivate cotton for
which 9.5 million hectares of this land is used to grow Monsanto’s genetically modified Bt variety. Corn is cultivated
on over 7 million hectares of land, but of this area 2850,000 hectares are used for a ‘High Yielding Variety’ corn.
Soya now covers an area of approximately 9.95 million hectares, and canola now comprises approximately 6.36
million hectares. This mass shift towards the cultivation of these crops not only threatens the diversity of other
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crops, but threatens the health and wellbeing of natural resources such as the soil, as this monoculture approach
to farming drains the earth of its nutrients.

To break out of this viciousness of monocultures and monopolies, we need to create virtuous cycles of diversity
and reclaim our biological and intellectual commons.

Participatory breeding of open source seeds, and participatory framing of open source rights are innovations
that deepen seed freedom.

Seed Freedom has belntroductioncome an ecological, political, economical and cultural imperative.

If we do not act, or have a fragmented and weak response, species will irreversibly disappear. Agriculture and
the food and cultural spectrum dependent on biodiversity will disappear. Small farmers will disappear, healthy food
diversity will disappear, seed sovereignty will disappear, and food sovereignty will disappear.

By speaking and acting strongly in one voice in defense of seed freedom as the Global Citizens Alliance, we can
put the obscenity, violence, injustice and immorality of patents on seeds and life behind us. Similarly, in another
period slavery was made a thing of the past. Just as today corporations find nothing wrong in owning life, slave
owners found nothing wrong in owning other humans. Just as people back then questioned and challenged slavery,
it is our ethical and ecological duty and our right to challenge patents on seeds. We have a duty to liberate the seed
and our farmers. We have a duty to defend our freedom and protect open-source seeds as a commons.

This Global Citizen Report on Seed Freedom is a kernel/seed that we hope will multiply and reproduce until
no seed, no farmer, no citizen is bonded, colonized or enslaved.
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25 years of Alliances for Seed Freedom

INTERNATIONAL CONFERENCE
THIRD WORLD FARMERS RIGHTS
AINABLE AGRICULTURE

Dr. Regassa Feyissa of Ethiopia with Dr. Vandana Shiva

Tewolde, Martin Khor, Mohd. Idris, Prof. Nunjundaswami Dr. discussing seed sovereignty and farmers rights at a Conference
Vandana Shiva 1993. in Delhi 1996.

% . I N
Michel Fanton, Dr. Vandana Shiva, Bernard and Vijaylakshmi at the
Seed Gathering at Navdanya 1998.

- -

Signatures being
handed to the WTO
at the HK ministerial
2005 Alejandro

Iara (WTO Deputy
Director General),

hee T AR
Vandana Shiva S o
(Navdanya/RFSTE) Planting a Neem Tree as a celebration
Susan Susan George of the Neem Biopiracy victory with
R WU’N\E:’ (ATTAC France) Wangari Mathai in 2001.

SOCE WIND Wb and José Bové

WOMR RS ‘:\“ .f " (Confederation
T *‘_‘““_‘} — Paysanne).
S T S Ls ._iVi

Dr. Vandana Shiva, Blanche
Magarinos-Rey, Fabian
Pacheco, Dominique Guillet
at the Kokopelli Pachamama
festival in Peru, 2012.
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SEED

I was born here, mother earth
I do not know my age, because it was so long ago.

I have many names, but you can call me seed.

I am immortal and my knowledge and spirit has existed through generations.

I am old and my protective shell represents the strength and power
to provide life and

Survive hardships and time.

Mankind is young, there are many a things I can teach them

But listening is, not their strength.

I am now living in the robot age, the human technology age
Where man believes that he can replace me with machines.

The robots are called, GMO and hybrid seeds like they have the right
to carry the name seed.

I cakle, I watch

Times are tough and are getting tougher, but I will survive

While the GMO robots fall like flies.

I have tried to tell mankind, 1 am unique, I am a survivor

But as I said their young and listening is not their strong point.

Barbara Hachipuka Banda
Natural Agriculture Development Program Zambia
Rio+20 - June 2012
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SEED
The Embodiment of Cultural Diversity

Navdanya

eed is the first link in the food chain. Seed is the ultimate symbol of food security. Free exchange of seed

among farmers has been the basis of maintaining biodiversity as well as food security. This exchange is based

on cooperation and reciprocity. A farmer who wants to exchange seed generally gives an equal quantity of
seed from his field in return for the seed he gets.

Free exchange among farmers goes beyond mere exchange of seeds; it involves exchange of ideas and knowledge,
of culture and heritage. It is an accumulation of tradition, of knowledge on how to work the seed. Farmers gather
knowledge about the seeds they want to grow in the future by watching them grow in other farmers fields. This
knowledge is based on the cultural, religious, gastronomic, drought and disease resistance, pest resistance keeping
and other values that the community accords to the seed and the plant it produces.

Paddy, for example, has religious significance
in most parts of the country, and are an essential
component of most religious festivals. The Akti
festival in Chattisgarh, a centre of diversity of the
Indica variety of rice, reinforces the many principles
of biodiversity conservation. In the South, rice grain
is considered auspicious or Akshata. The priest is
given rice, often along with coconut, as an indication
of religious regard.

Other agricultural varieties whose seeds, leaves,
or flower form an essential component of religious
ceremonies include coconut, betel leaves, areca nut,
wheat, finger and little millets, horsegram, blackgram,
chickpea, pigeon pea, sesame, sugarcane, jackfruit

seed, cardamom, ginger, bananas, gooseberry.

Akti Ceremony Offering Seeds as commons

New seeds are first worshipped and then only
they are planted. New crop is worshipped before being consumed. Both the festivals before sowing seeds as well as
the harvest festival, which are celebrated in the fields, symbolize people’s intimacy with nature. For the farmer, the
field is the mother; worshipping the field is a sign of gratitude towards the earth, who as mother, feeds the millions
of life forms who are her children.

Festivals like Ugadi, Ramanavami, Akshay Trateeya, Ekadashi, Aluyana Amavase, Naga Panchami, Navaratri,
Deepavali, Rathasaptami, Tulsi Vivaha, Compasrsti and Bhoomi Puja cannot be celebrated without religious
ceremonies around the seed. Seed festivals include those, which are related to identification of which seed to grow,
its germination, and its other aspects. The seed is also considered and worshipped as Dhanalakshmi ( or the goddess
of wealth).

Seed is a gift of Srushtikarta(Brahma the creator), who created seeds in the primordial time. The Puranas refer
to people getting fala by worshipping gods through religious sacrifices like yagya , or yagas. In the case of complete
extinction of any one form of matter, the people performed samudra manthana(churning the ocean ) to get it back.

All forms of nature are believed to interact and influence one another, be they of this earth, or of space. This
interaction and influence is often reflected in the linking of cosmic influence is often reflected in the linking of
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cosmic influence of plants and stars to life forms on earth. The Navadhanyas (or the nine seeds) and their respective
Navagrahas( nine cosmic influences) are:

1. Yava (barley) represents Aditya( sun)

2. Shamaka (little millet) represents the moon, and is responsible for the stimulation for the controlling of the
nervous system.

Togari (pegion pea) represents Mangala (Mars), which is responsible for the controlling of the nervous system.
Magda (Mung) represents Budha(Mercury) and stimulates intelligence.

Kadale (chickpea) represents Brihaspati(Jupiter).

Tandula (rice) represents Shukra(Venus)

Til (sesame) represents Shani(Saturn) and is characterized by oil

Maasha (black gram) represents Rahu

© % N o ok W

Kulittha (horse gram) represents Ketu

Seed keeping was an intrinsic part of the life of agricultural communities everywhere. Sharing of seed exemplified
a way of life, which viewed with reverence all life. In such a worldview, the farmer did not arrogate to himself/
herself the right to own or manipulate another life forms, but saw his/her role as that of a custodian, of steward of
the agricultural diversity abounding in nature.

In the present context, where new agricultural technologies have disrupted traditional lifestyles and destroyed
numerous species and knowledge about them, and where control over seed is shifting from the community to the
individual through the notion of seed ownership for private profit, seed keepers are a special people who have
chosen to keep alive their culture, their tradition and their knowledge by conserving seed, the personification of
their way of life.

Seed, for the Navdanya conservation
initiative, represents the accumulation over
centuries of people’s knowledge and, by
being a reflection of the options available
to them, it represents their choice.

In todays context of biological and
ecological destruction, seed conservers are
the true gifters of seed. The gift or ‘dana
of the Navadhanyas (nine seeds) is the
ultimate gift-it is a gift of life, of heritage
and continuity. Conserving seed is thus
more than merely conserving germplasm.
Conserving seed is conserving biodiversity,
conserving knowledge of the seed and its
utilization, conserving culture, conserving
sustainability.
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THE FORGOTTEN MESSAGE IN A SEED

Shumei International®

oday we are facing an agricultural crisis. We have lost understanding of our relationship with seeds and

have come to regard them as commodities to be tampered with and changed at will, without considering

the long-term impact. Just as we have lost the understanding of our place in the natural world, we as a
society no longer recognize the sacredness of seeds. We have forgotten that nature instinctively balances the
natural elements so that the seed and the soil can complement one another to stimulate growth without human
interference.

The seed is the source of life, deemed a sacred gift by many traditions. It contains within itself all the necessary
elements to grow into crops that provide the nutrients essential to sustain us. Unlike manipulated seeds, natural
seeds carry within them a life force and purity that contribute to the vitality and health of the crops they produce
and the food we eat. Likewise, indigenous seeds and local varieties of crops possess a natural ability to adapt to
regional climates, soil and local environments, passing this knowledge onto the next generation of seeds. Imprinted
by nature, the seed contain a blueprint for reproducing itself again and again over a great span of time and for
millennia, humanity has respected and appreciated this gift.

Our current approach to industrialized agriculture carries with it a mindset that is contrary to nature. We are
continuously trying to manipulate and control seeds and with it we are jeopardizing our food source and our planet.
While we recognize the increasing food demands of a growing world population and the challenges of a changing
climate, it is clear that agriculture has both the potential to damage or support our environment, affecting food
security and life as we know it. There is probably no issue more critical than the health of our global agricultural
system. For the survival of humanity, we must transition to more sustainable agricultural practices and leave behind
those that contribute to the pollution of water and the soil through excessive use of fertilizers and chemicals, the
loss of biodiversity, the predominance of monocultures and the reliance on fossil fuels, which exacerbates green
house gas emissions.

Just as agriculture is intrinsically linked to the environment, agricultural productivity is linked to poverty
reduction and development. We need a form of development in harmony with nature. We need a shift in our
thinking about development. There are alternatives to depending on the new seed technologies and innovations used
by the large agricultural corporations. Instead of putting all of our faith in genetically modified organisms (GMO),
we can take a path toward sustainable development by empowering millions of small-scale farmers in developing
and industrialized nations to be self-sufficient. We can encourage and revitalize a traditional farming culture that
is more nature based - one that relies on an intuitive understanding of the natural elements and emerges from
listening, respecting and responding to the workings of nature. We can encourage consumers to eat healthy, local
and seasonal produce unmanipulated as nature intended. This way we can have a chance to change course and save
this planet we call our common home.

The future lies with small-scale farmers and sustainable agriculture that provides true ‘sustainability’ through
agro-ecological methods. Natural seeds play a critical role in the transition to more sustainable farming practices
through natural seed collection and zero-input agriculture. Natural seed collection is a vital practice to safeguard
traditional local varieties and crop diversity that have a superior immune system, a stronger root system and a natural
resistance to infestation and climate fluctuations that cause floods and droughts. The crops from natural seeds will
reproduce more resilient and better quality seeds each year, unlike ‘terminator’ seeds, which do not reproduce, or
conventional seeds which decrease in quality over time. This approach spares the farmer the expense of having to
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rely on outside inputs, chemicals and fertilizers. It also reduces the farmer’s dependence on store-bought ‘miracle’
seeds, which have been designed to require other additives in order to function.

The use of natural seeds and seed saving are core components of Natural Agriculture. Natural Agriculture
recognizes that seeds are the central component of life and a starting point for understanding nature. The founder
of Natural Agriculture, Mokichi Okada said, “Nature can teach us everything” In nature, seeds, soil, water, air and
sun and the natural ecosystems of living organisms, micro-organisms and insects work together in harmony. The
way we understand the seed is the way we must seek to understand the laws of nature and view nature as our
partner, rather than seeking to manipulate or control it.

In Natural Agriculture there is an overriding respect for nature in all that we do. Therefore, Natural Agriculture
is more than a method of food production that promotes zero-input techniques. It is a way of life that restores our
relationships with the environment and enables both farmers and consumers to understand and care for nature,
to be part of the growing process and all the elements involved. It both teaches and demonstrates the profound
interconnectedness of humanity and nature. When we have this understanding, we realize that the purity and quality
of the food we eat is intrinsically linked to the purity and quality of the seeds, soil, water, air and environment in
which our food was grown.

The growing of food without chemicals and fertilizers takes patience and it means believing in the power of
nature and the importance of the natural seed. Pure, unmanipulated seeds are essential to preserve the integrity
of the environment and to preserve our own health. Cultivating respect and gratitude for nature begins with the
seed and working in harmony with the natural world. It affects the way we as individuals produce, distribute and
consume food, energy and natural resources. By doing so, we can create an environmentally sustainable system
of food production and distribution. The message in the seed reminds us of our role in the web of life and that
nature can teach us everything.

*Shumei International, promotes natural agriculture, a way of farming based on a deep respect and regard for nature
that begins with the growing of crops. A philosophy and way of life that encompasses the way we eat, cook and think
about food. www.shumeiinstitute.org/.
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Message from Venerable Prof. Samdong Rinpoche

Seed is universe and the universe is in the seed. This was the basic world-view of most of the various oriental
spiritual and philosophical traditions. This view has been expressed in different idioms and methodologies.
The basic principle of causality or the principle of the changing and continuity is based on such view.

Seed is maturity. Seed is essence. Seed is potential. Seed is possibility. Thus, the seed is source of life
and hope. Seed is the final judgment of right and wrong, positive or negative. In the world of material, the
seed plays such an important role in creation, in sustainence, in changing and in continuum of all living
things. Evolutionary processes or revolutionary processes equally need the seed without which nothing
can happen.

Similarly, in the inner journey, the seed is the self. The bondage and freedom, the happiness and
suffering are all governed by its seed. Therefore, to eradicate the impurity in the seed is the only path to
achieve freedom and enlightenment in all religious traditions. Even in Mantrayana, the seed mantra (Beej
mantra) is most important and foundational mantra of all the mantras.

It is thus, that I deeply appreciate all those who work in agriculture, who take care of the preservation
and promotion of pure and uncontaminated seeds of all kinds, on which, the food and health security of
future living beings are entirely depend upon. Through their efforts, the future of spirituality can also be
insured in the unpolluted planet earth.

Prof. Samdhong Rinpoche
Former Prime Minister of the Tibetan Government in Exile

Message from His Holiness The Dalai Lama
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All sentient beings, including the small insects, cherish themselves.
All have the right to overcome suffering and achieve happiness.

I therefore pray that we show love and compassion to all.

Message to Dr. Vandana Shiva by
His Holiness the Dalai Lama on the occasion of
His 60th birth anniversary, July 4th 1995
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FROM MONOCULTURES
TO DIVERSITY

FROM MONOPOLIES TO
COMMONS




CENTER OF ORIGIN

The center of origin is a geographical area where a group of organisms, either domesticated or wild, first developed
its distinctive properties.[1] Centers of origin are also considered centers of diversity.

Vavilov centers

Nikolai Ivanovich Vavilov
(source wikipedia)

A Vavilov Center (aka Vavilov Center of Diversity) is a region of the world first
indicated by Dr. Nikolai Ivanovich Vavilov to be an original center for the domestication
of plants.[3] Vavilov developed a theory on the centers of origin of cultivated plants.
He stated that plants were not domesticated somewhere in the world at random but there are
regions where the domestication started. The center of origin is also considered the center of
diversity. Until today Vavilov centers are regions where a high diversity of crop wild relatives
can be found, representing the natural relatives of domesticated crop plants.

World centers of origin of Cultivated Plants[4][5]

1) South Mexican and Central
American Center

2) South American Center

3) Mediterranean Center

Includes southern sections of Mexico, Guatemala, Honduras and Costa Rica.
Grains and Legumes: maize, common bean, lima bean, tepary bean, jack bean,
grain amaranth

Melon Plants: malabar gourd, winter pumpkin, chayote

Fiber Plants: upland cotton, bourbon cotton, henequen (sisal)

Miscellaneous: sweetpotato, arrowroot, pepper, papaya, guava, cashew, wild
black cherry, chochenial, cherry tomato, cacao.

62 plants listed; three subcenters

2) Peruvian, Ecuadorean, Bolivian Center:

Root Tubers: Andean potato, Other endemic cultivated potato species. Fourteen
or more species with chromosome numbers varying from 24 to 60, Edible
nasturtium

Grains and Legumes: starchy maize, lima bean, common bean

Root Tubers: edible canna, potato

Vegetable Crops: pepino, tomato, ground cherry, pumpkin, pepper

Fiber Plants: Egyptian cotton

Fruit and Miscellaneous: cocoa, passion flower, guava, heilborn, quinine tree,
tobacco, cherimoya

2A) Chiloe Center (Island near the coast of southern Chile)

Common potato (48 chromosomes), Chilean strawberry

2B) Brazilian-Paraguayan Center manioc, peanut, rubber tree, pineapple, Brazil
nut, cashew, Erva-mate, purple granadilla.

Includes the borders of the Mediterranean Sea. 84 listed plants

Cereals and Legumes: durum wheat, emmer, Polish wheat, spelt, Mediterranean
oats, sand oats, canarygrass, grass pea, pea, lupine

Forage Plants: Egyptian clover, white clover, crimson clover, serradella

Oil and Fiber Plants: flax, rape, black mustard, olive

Vegetables: garden beet, cabbage, turnip, lettuce, asparagus, celery, chicory,
parsnip, rhubarb, Ethereal Oil and Spice Plants: caraway, anise, thyme, peppermint,
sage, hop.
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4) Middle East Includes interior of Asia Minor, all of Transcaucasia, Iran, and the highlands of
Turkmenistan. 83 species
Grains and Legumes: einkorn wheat, durum wheat, poulard wheat, common
wheat, oriental wheat, Persian wheat, two-row barley, rye, Mediterranean oats,
common oats, lentil, lupine
Forage Plants: alfalfa, Persian clover, fenugreek, vetch, hairy vetch
Fruits: fig, pomegranate, apple, pear, quince, cherry, hawthorn.

5) Ethiopia Includes Abyssinia, Eritrea, and part of Somaliland. 38 species listed; rich in
wheat and barley.
Grains and Legumes: Abyssinian hard wheat, poulard wheat, emmer, Polish
wheat, barley, grain sorghum, pearl millet, African millet, cowpea, flax, teft
Miscellaneous: sesame, castor bean, garden cress, coffee, okra, myrrh, indigo.

6) Central Asiatic Center Includes Northwest India (Punjab, Northwest Frontier Provinces and Kashmir),
Afghanistan, Tadjikistan, Uzbekistan, and western Tian-Shan. 43 plants
Grains and Legumes: common wheat, club wheat, shot wheat, peas, lentil,
horse bean, chickpea, mung bean, mustard, flax, sesame
Fiber Plants: hemp, cotton
Vegetables: onion, garlic, spinach, carrot
Fruits: pistacio, pear, almond, grape, apple.

7) Indian Center Two subcenters
7) Indo-Burma: Main Center (Hindustan): Includes Assam and Burma, but not
Northwest India, Punjab, nor Northwest Frontier Provinces, 117 plants
Cereals and Legumes: rice, chickpea, pigeon pea, urd bean, mung bean, rice
bean, cowpea,
Vegetables and Tubers: eggplant, cucumber, radish, taro, yam
Fruits: mango, orange, tangerine, citron, tamarind
Sugar, Oil, and Fiber Plants: sugar cane, coconut palm, sesame, safflower, tree
cotton, oriental cotton, jute, crotalaria, kenaf
Spices, Stimulants, Dyes, and Miscellaneous: hemp, black pepper, gum arabic,
sandalwood, indigo, cinnamon tree, croton, bamboo.
7A) Siam-Malaya-Java: statt Indo-Malayan Center: Includes Indo-China and
the Malay Archipelago, 55 plants
Cereals and Legumes: Job’s tears, velvet bean
Fruits: pummelo, banana, breadfruit, mangosteen
Oil, Sugar, Spice, and Fiber Plants: candlenut, coconut palm, sugarcane, clove,
nutmeg, black pepper, manila hemp.

8) Chinese Center A total of 136 endemic plants are listed in the largest independent center
Cereals and Legumes: e.g. broomcorn millet, Italian millet, Japanese barnyard
millet, Koaliang, buckwheat, hull-less barley, soybean, Adzuki bean, velvet bean
Roots, Tubers, and Vegetables: e.g. Chinese yam, radish, Chinese cabbage,
onion, cucumber
Fruits and Nuts: e.g. pear, Chinese apple, peach, apricot, cherry, walnut,
litchi, Sugar, Drug, and Fiber Plants: e.g.sugar cane, opium poppy, ginseng
camphor, hemp.

Source: http://en.wikipedia.org/wiki/Center_of_origin
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THE LOSS OF CROP GENETIC DIVERSITY
IN THE CHANGING WORLD

Tewolde Berhan Gebre Egziabher and Sue Edwards*

1. Introduction

Crop genetic diversity has not been evenly distributed throughout the cultivated parts of the world. Needless to
say that it cannot exist in the non-cultivated parts except in the trivial sense of it having been taken there to be
consumed or stored. Owing to inherent environmental diversity of particular areas of the world coupled with the
history of agricultural development in relation to those areas, there have been hot spots of crop domestication and
genetic diversification. These crop genetic diversity hot spots have come to be called Vavilov Centres to honour the
Russian scientist who first identified 8 of them. Subsequent scientists have tended to think that, though such centres
can indeed be identified, they are more than 8, and that, more importantly, crop domestication and diversification
has been geographically more diffuse than initially thought to have been."” Many complex reasons are now causing
a fast reduction in crop genetic diversity even in the Vavilov Centres.

2. Globalization and Crop Genetic Diversity

The accelerating increase in communication is mixing ideas, technologies, cultures and even people throughout the
world. This process seems to be taking us towards one homogenous global culture. However complex this evolving
global culture might turn out to be, it is inevitable that we will have lost much of the content of our erstwhile
diversity in the process of achieving it. We have already witnessed a high level of attrition in our crop genetic
diversity’. And yet, the very process of globalization is changing the world’s environment, thereby increasing the
need for crop genetic diversity to adapt agriculture to the changing farm conditions. If human survival into the
indefinite future is to be assured, the globalizing humanity has to put all its efforts into the increase of crop genetic
diversity, rather than fatalistically accept the accelerating decrease.
The southern parts of Europe constitute a part of the Mediterranean Vavilove Centre. This is now part of the
industrialized world, also often referred to as the global North. The rest of the industrialized world is relatively
unimportant as a source of crop genetic diversity. All the other important Vavilove Centres are in the developing
world, also referred to as the global South. The problems of conserving crop genetic diversity are, therefore,
geographically problems of the developing world though, of course, the erosion of crop genetic diversity concerns
the whole of humanity. Because of these and related reasons, the difficulties in the actions that are required to
maintain crop genetic diversity remain intimately linked to the problems of development that the South is facing in
this era of globalization. The fact that globalization is led by the North while crop genetic diversity is mostly in the
South marginalizes the causes of failure to protect this diversity and thus confounds the difficulties in the actions
that need to be taken even when there is a global will to do so. Usually, in fact, there is insufficient national, let
alone global, will to take all the needed action. And yet, the very process of globalization, which is exacerbating the
erosion of crop genetic diversity, is also making that very diversity essential for the continuation of human wellbeing
into the future. Though like all futures this particular one is uncertain, at least one facet is becoming clear?climate
is changing®, and a commensurate increase in crop genetic diversity is required for adapting to that change.

In the 2" half of the 20™ century, many scientists and scientific institutions realized that the world’s future food
supply was in danger because of crop genetic erosion and that something had to be done. The simplistic action was
to store in gene banks the crop genetic diversity that would have disappeared otherwise. There are now globally
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many gene banks which are trying to save as much crop genetic diversity as they can.’ But their problems are many,
7 and their success has thus been limited.* ®* The most recent and most tantalizing quick fix arose in the form of
genetic engineering that promised to synthesize any desired crop variety in the laboratory. But some of the thus newly
synthesized varieties emerged with unforeseen problems.® The evidence for the complication of agricultural systems
because transgenes from crops can get incorporated in the genomes of wild relatives through cross-pollination and
thus, for example, make some weeds pernicious, is even more plentiful in scientific literature.'* For these reasons
genetically engineered crop varieties have now become highly controversial in many parts of the world.

In many parts of the developing world, for example in Ethiopia,' there are vibrant farming communities that are
still increasing crop genetic diversity, both through breeding new farmers’ varieties of existing crops, and through
domesticating altogether new crop species. However, when the whole trend is considered, erosion is far greater than
generation of crop genetic diversity even within the developing countries in Vavilov Centres, let alone globally.

3. Industrial Agriculture and Crop Genetic Diversity

The strategy used in industrial agriculture, also often referred to as the green revolution, is based on irrigation and
chemical fertilizer to provide a homogenous environment ' so that a crop variety selected for the purpose produces
an evenly high yield throughout the cultivated land. In this way, crop varieties that had been adapted to the diversity
of environmental conditions that had existed in an area prior to its coming under industrial agriculture are being
eliminated. The resulting extensively grown monocultures become susceptible to disease and pest epidemics." Soil
erosion also increases'®, and much land is lost owing to salinization.'” '

4. Intellectual Property Rights Regimes and Crop Genetic Diversity

Most of the crop varieties currently under cultivation are protected by intellectual property rights. Some of them
are, in fact, patented. This makes for a one-way track of availability of crop varieties from the small holder farmers
of developing countries to companies which are mostly in industrialized countries. This one-way flow is making
access to crop genetic diversity from developing countries difficult especially to those very developing countries
that gave rise to it in the first place. This is especially true of patenting."”

5. Changes in Food Habits and Crop Genetic Diversity

Globalization has induced a tendency towards uniformity in eating habits. A report prepared for the United Nations
Environment Programme (UNEP) states that although about 7000 species of plants have in the past been used as
human food, urbanization and marketing have now reduced them. Only 150 crops are now commercially important,
and rice, wheat and maize alone now account for 60% of the world’s food supply. The genetic diversity within each
crop has also been eroding fast. For example, only 9 varieties account for 50% the wheat produced in the United
States of America and the number of varieties of rice in Sri Lanka has dropped from 2, 000 to less than 100.%

Partly as a reaction to the erosion of crop genetic diversity and more because of a growing realization that
industrial agriculture pollutes the environment and is, in the long run, unsustainable, the organic movement is now
growing globally. This will help slow the erosion of crop genetic diversity. However, as far as the limited current
experience tells us, the organic movement that is being generated by the globalizing world is not making sufficient
linkages with the local community farming that has as yet not been swallowed up by the process of globalization.
And yet these 2 sectors have commonalities and they could strengthen each other.

6. Genetic Engineering ‘ Not a Universally Accepted Source of Crop Genetic Diversity

Genetic engineering, often referred to as “biotechnology’, started with an aggressive propaganda claiming that it will
create new varieties that would solve all agricultural problems. The propaganda swayed even the United Nations
Organization. In 2001, the United Nations Development Programme wrote, “Biotechnology offers the only or the
best ‘tool of choice’ for marginal ecological zones.... home to more than half of the world’s poorest people...”* .
But, no varieties of significantly wide distribution that increase agricultural production compared to their non-
genetically engineered counterparts have so far been produced through genetic engineering.”> On the negative side,
unexpected impacts that harm human and animal health, agriculture and the environment have been encountered
in some genetically modified crop varieties.”> ** % But then, this was anticipated and that is why we now have the
Cartagena Protocol on Biosafety to help avoid adventurism in the application of genetic engineering in agriculture
and in other sectors. However, the major producers of genetically modified crops, e.g. US.A. and Canada, are not
parties to the Protocol.

There are reports of biopharming with transgenic crops? planting crops genetically modified to produce
pharmaceuticals or other chemicals ? in the U.S.A.?® This means that we face a future when food crops are likely

18 | Seeo Freepom: A GrosaL Crmizens' RepoRT



to be permanently contaminated with medicines or even other chemicals through cross-pollination with the varities
planted for biopharming. It is conceivable that we could lose some crops totally because of mishaps that end up
in extensive cross-pollination of this nature. The fact that the countries where biopharming is being developed are
mostly not parties to the Cartagena Protocol on Biosafety complicates the problem.

7. Ethical Considerations

It is now clear, however, that globalization is eroding crop genetic diversity faster than ever. Climate change, a
product of the very process of globalization, is also changing the environment faster than ever”. To continue feeding
ourselves and to enable future generations to feed themselves, agriculture must keep adapting to the changes in
environment as fast as they occur. To be sure that agriculture can keep changing as fast as it must, we need more
crop genetic diversity than we ever had. If we stop atmospheric pollution immediately, the Earth’s climate will
still change though it would probably stabilize after some time. Even if we were to be able to stop polluting the
atmosphere immediately, therefore, we would still need as big a crop genetic diversity as we can muster. This makes
it necessary for us to conserve all the crop genetic diversity that we have as well as regain in full the capacity to
generate crop genetic diversity that we have partly lost in the last 100 years. We must, therefore:

7.1. fund sufficiently existing gene banks and build new ones as needed for ex - situ crop genetic diversity
conservation

a) to keep all existing unique collections ensuring that they are all always viable and accessible for breeding;
b) to regenerate all existing unique collections without genetic drift changing their unique identities;
c) to make new unique collections before they disappear for good;

7.2.  foster the growing organic movements to make their agricultural production systems crop genetic diverse so
as to match the environmental diversity of the land that is under cultivation;

7.3. foster the establishment of mutually supportive linkages between the primarily subsistence farming
communities in the South and the growing commercial organic farms which are primarily in the North for
developing agricultural systems suited to the diversity of environments so as to maximize both production
and crop genetic diversity.

7.4.  consciously foster, including through subsidies when required, the in-situ conservation of crop genetic resources
by organic farmers, both primarily subsistence and commercial, both in the North and in the South;

7.5.  help organic farmers, both commercial, primarily in the North, and subsistence in the South, in research and
development for maximizing both crop genetic diversity and yields in the diverse environmental conditions
of the changing Earth ? this is needed also because agrochemicals are getting expensive with time owing to
rises in petroleum prices, and industrial agriculture may soon become not affordable anywhere;

7.6. condemn as immoral the patenting of crop varieties because the process sucks in crop genetic diversity from
primarily subsistence farming communities but restricts the resulting varieties into circulating only among the
rich, especially when natural cross-pollination passes patented genes from genetically modified crop varieties
to non-modified varieties;

7.7.  declare Article 27.3 (b) of TRIPs as immoral;

7.8. make biopharming using food crops a criminal offence; and reduce biopharming with non-crop plants to the
minimum to protect the environment, and even then, use it under strictly contained conditions to ensure
environmental safety.

*Sue Edwards and Tewolde Berhan Gebre Egziabher founded the Institute for Sustainable Development (ISD)

based in Addis Ababa, Ethiopia. Tewolde Egziabher is the head of the Ethiopian Environmental Protection Authority.
He has received a number of awards, including the Right Livelihood Award in 2000 and the United Nations Champions
of the Earth award in 2006.

www.isd.org.et
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Among many, Harlan, Jack R., JM.]. De Wet and Ann Stemler, 1976, “Plant domestication and indigenous African Agriculture’, in Jack R.
Harlan, Jan M. J. De Wet and Ann B.L. Stemler (eds), Origins of African Plant Domestication, Mouton, Publisher: The Hague, p. 3-19, may
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*Board on Agriculture of the National Research Council, 1993, Managing Global Genetic Resources, National Academy Press: Washington, D.C.,
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B. Averyt, M. Tignor & H. L. Miller (eds.) Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge University Press: Cambridge, p. 747- 845.
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diversity”. Paper presented at the Biodiversity Convention Conference held Trondheim, Norway, 24-28 May 1993.

’Board on Agriculture of the National Research Council, 1993, Op. Cit, p.153-172.
8Ibid, p.27 & p. 322.

*Fowler, C, & P. Mooney, 1990, in their book Shattering: Food, Politics and the Loss of Genetic Diversity, The University of Arizona Press:
Tucson, Arizona, have described in detail how much genetic erosion is occuring in gene banks.

"For example, New Scientist, 26 November 2005, has an editorial piece (p.3), and more detail under the title “Wheeze in a pod” (p.5), which
report on the work of Australian scientists who developed a transgenic pea with genes from beans at the Common Wealth Scientific and
Industrial Research Organization (CSIRO) over 10 years, and abandoned it because the transgenic pea became highly allergenic to mice and
would presumably be allergenic also to humans.

"For example reference may be made to: Chévre, Anne Marie, Frederique Eber, Alain Baranger & Michel Renard, 1997, “Gene flow from
transgenic crops’, Nature, vol. 389, p. 924; and

Mikkelsen, Thomas R., Bente Andersen & Rikke Bagger Jorgensen, 1996, “The risk of crop transgene spread”, Nature, vol. 380, p. 31.

“For example, Impatiens tinctoria, a plant that used to be collected from the wilde for cosmetic purposes, is now being planted as a crop under
small scale irrigation by many smallholder farmers in the mountain slopes of Southern Tigray because of the growing demand from urban
women.

“Much has been written on this issue, e.g. Pretty, ]N., 1991, Unwelcome Harvest, Earthscan Publications Ltd.: London, p.17-369.
“Board on Agriculture of the National Research Council, 1993, OP. Cit., p. 36-37.

*World Resources Institute, United Nations Environment Programme and the World Bank, 1998, 1998-99 World Resources ? A Guide to Global
Environment, Oxford University Press: Oxford, p. 157, state that soil is now being eroded globally at a rate of 16 to 300 times more than the
rate at which it is being formed. This is not to imply that stopping industrial agriculture would stop soil erosion. However, by making land that
is losing both its soil structure and fertility keep producing food well because the crops are regularly given the high external fertilizer inputs that
characterize industrial agriculture, awareness of the gravity of the problem is likely to be delayed until virtually all the soil has been eroded.

"Brown, L.R., and C. Flavin, 1997, Vital Signs, 1997, World Watch Institute: Washington D.C., p. 42 estimates this loss of land owing to
salinization caused by irrigation to be 2 million hectares/year globally.

'*Pretty, J. N., 1995, Regenerating Agriculture, Earthscan Publications Ltd.: London, p. 126-127 gives the lower estimate of 1.5 million hectares/
year being lost from salinization of irrigated land. In either case, the magnitude is frightening.

“Board on Agriculture of the National Research Council, Op. Cit, p. 23-25.
“Plenderleith, Kristina, 1999, Op. Cit, p. 287-323.
#'United Nations Development Programme, 2001, Human Development Report 2001, Oxford University Press: New York, p. 35.

ZFernandez-Cornejo, J., & W.D. McBride, 2002, Adoption of Bio-engineered Crops, ERS Agricultural Economic Report AER 810, used data
collected by USDA surveys to compare yields of genetically modified and non-modified crops and found that, in most cases, the yields from
the genetically modified crops were lower. This is not to imply, however, that under industrial agriculture, the lower yielding modified crops
are necessarily economically inferior. For example, a herbicide tolerant lower yielding genetically modified crop growing in a large farm could
be economically superior since spraying the herbicide can be cheap compared to hand or even mechanical weeding. But industrial agriculture
is unsustainable, see section 2.

ZFreese, Bill, Policy Analyst of the Friends of the Earth, in 2002 distributed a 10-page report on this under the title, Manufacturing Drugs and
Chemicals in Crops. He states that maize, soybean, tobacco and rice were being used in biopharming. He reports of biopharming field trials
in Nebraska, Hawaii, Puerto Rico, Wisconsin, Iowa, Florida, Illinois, Texas, California, Marylan and Indiana.
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HOW SEED LAWS CRIMINALIZE DIVERSITY
& FARMERS" FREEDOMS

Dominique Guillet, Kokopelli*

The Official Catalogue : From Stopping Fraud to Criminalizing Diversity

Jean-Marie Hubac spent numerous weeks deciphering, analyzing and classifying all agricultural decrees passed since
the beginning of the last century. The 1% part of this article, regarding the origin of the cultivated plants’ catalogue,
is partly extracted from a study done by Jean-Marie in 2000 about the confiscation of ancient/heirloom varieties
under the pressure of some organisations which led to the closing of Terre de Semences (the World of Seeds). Jean
Marie Hubac was one of the first to draw attention to the patent, self-proclamatory characteristic which defines the
whole sphere of agricultural “legislation”. Jean Piecre Berlan, research director at INRA, has stressed the very same
self-proclamatory characteristic present in the sphere of the modern agricultural “technicity”/modern agriculture
based on technological fixes.

Origin of the cultivated plants’ catalogue decree of the 5" December 1922. (J.O. of the 8" December, 1922,
p:11167)

Its objective was to establish a register of selected plants, supervised by a control committee. At that time, the
register only dealt with “the patenting of a species or of a new variety” as well as with the conditions under which
the depositor can claim “exclusive usage of the given denomination”

On the 26™ March 1925, (J.O. of the 29" March, 1925, P: 3189-3191) a decree, instituting a selected plants’
register and entitled to “Suppression of frauds in the commerce/trade of wheat seeds”, is adopted. The preliminary
report clarifies that this decree must be adopted because dishonest traders are duping buyers “by throwing in the
seed market ordinary seeds which through a well brought out advertisement are fraudulently given the name and
qualities of reputed varieties or which are falsely claimed to be newly selected varieties, having exceptional qualities.”
So, this is a plants’ register which spells out, through its various articles, the conditions for registering and the steps
to be taken in case a fraud is suspected. The idea to be noted here is that of falsification.

The decree of 16™ November 1932 (J.O. of the 19" November 1932, p:12006-12067) proceeds “to institute a
catalogue of plants’ species and varieties and a register of large scale cultivation selected plants” and thus adds a
new notion to the suppression of frauds, that of the protection of patents.

In fact, article 12 of this decree very clearly spells out the conditions for registration:

“Art: 12: the mention “species or variety”, which is entered in the selected plants register is the exclusive property
of the novelty claim obtainer. He can only establish it after the final registration. The trade of seeds, tubers, bulbs,
grafts or cuttings of a registered plant is subject to the express authorization of the claimant”

All the notions above essentially talk about protecting plant patents.

To achieve this, it was necessary to put controlling institutions into place.

The GNIS (Groupement National Interprofessional des Semencas: National Interprofessional Seed Groupement)
was created on the 11" October 1941 under the Law No.14194, which was completed by the Law No.383 on the
27 August, 1943. On the GNIS site it is mentioned that the present form of this body dates 1962 whatever be the
claim, GNIS was very much created by the Marshell Petian government, in 1941.

The CTPS (Permanent Technical Committee for Selection) was created by the decree No.594 of 24™ February, 1942.
It seems that in the beginning the powers of the CTPS were limited to the selection and control of wheat qualities.

It is interesting to note that the creation of these two institutions dates back to a disturbed, not to say dubious,
period of French History; actually it coincides with the period when the Order of Doctors (Ordre des Medecins)
and the Order of Pharmacists (Ordre des Pharmaciers) (with the subsequent suppression of medical degrees for
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homeopaths and herbalists) were created. And the SPU, Department of Plant Protection (Service de Protection des
Vigitaux) turns these two bodies (1% mentioned) into a police force against plants. Can these be coincidences?

What is certain today is that the same multinationals (of living sciences) control at the same time pharmaceuticals,
agro-toxics, seeds and Genetic Modification (transgenics).

In 1961, professionals create UPOV (Union pour la Protection des Obtentions Variétales: Union for the protection
of Variety Patents).

1981 sees the adoption of Decree 81-605 of 18" May 1981, enforcing the law of the 1 August 1905, regarding
frauds and falsifications with regards to products and services in the case of trade of seeds ad plants (J.O. of 20
May, 1981). Article 5 of this decree stipulates that “the Minister of Agriculture holds a catalogue which comprises
the closed list of varieties or varietal types the seeds plants of which “can be marketed” in the national territory.
The registration in the catalogue requires three conditions: that the variety should be distinct, stable and sufficiently
homogenous.”

Let us not forget that this decree “has been adopted for the enforcement of the law of the 1** August 1905, regarding
frauds and falsifications in the matter of products and services, in the case of trade of seeds and plants”

Are we here facing a strategic break?

Actually, the direct link between an officially closed catalogue of varieties and the crime of fraud or falsification
regarding patents/obtentions is not very clear. In fact we are here in front of an inevitable and deceitful deviation.
The State started legislating in order to protect “plant patents” and ended up putting into place catalogues banning
the trade and therefore the agricultural usage of non-registered varieties; and the registration of varieties that cannot
be registered) because they did not conform to the norms of “distinction, homogeneity and stability” (DHS).

All these reeks of déja vu. Infallible dogmas are proclaimed (homogeneity, stability, heterosis, genetic determination,
monogenetic resistance, outdated heirloom/ancient varieties, out of fashion former seeds, ecological agriculture
incapable to feed the world etc.); decrees are adopted; inquisitions are set up with full powers; and the indomitable
are accessed.

1. The Official Catalogue: a barometer of genetic erosion

During the symposium on Farmers’ Seeds of Auzeville, the General Director of GNIS, Philippe Gracien, considered
it as necessary to release a press memorandum which tells us that: “The results of these researches (those of the seed
industry) are remarkable: in France itself, while from 1950 to 1975 only 91 new varieties were offered to farmers
and therefore to consumers, from 1975 to 2000, 3244 new varieties were created, in other words 35 lines more”

For more details, we refer the reader to the precise analysis of the genetic erosion in the official catalogue, which
we have done for each major food species.

The figure of 3244 new varieties is just a Big Fat Bluft!

1. These new “varieties” are but clones of each other. All responsible agronomists from France, USA and Canada
agree in saying that “the genetical basis of all modern “varieties” is extremely restricted.

2. These new “varieties’, (these clones) are only new for a few years and then they are put aside. In other words,
the majority of varieties present in 2004 will no longer exist in 10 years.

« Of the 320 wheat “varieties”, registered in 2004, 82% are less than 10 years old.

o Of the 400 tomato “varieties”, registered in 2004, 75% are less than 10 years old.

o Of the 1527 “varieties” of maize corn, registered in 2004, 88% are less than 10 years old.
« Of the 400 “varieties” of lettuce, registered in 2004, 72% are less than 10 years old.

We can see that only for these five species, the total of “varieties” (clones for the majority) registered in the
2004 catalogue is 2965!

3. Even though the internal logic of the DHS dogma is of scant interest to us, we can ask ourselves how this
famous distinction is to be established in a field which would contain 1527 so called different clones of corn.
The distinction must be allocated in the label!

In the same memorandum, M. Gracien refers to the concentration of law in within the seed industry. We do
not seek to share the same notions of concentration.

o As of today, 5 seed companies control 75% of vegetable seeds worldwide.

0 On the 106 heterozygote’s clones (hybrids) of zucchini registered in the 2004 catalogue, 88 (i.e. 83%) are
de facto the property of just 3 multinationals: Limagrain (62 clones), Monsanto (17 clones), and Syngenta
(9 clones)
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Undoubtedly, this signifies a concentrate of zucchini clones.
Let us now refer to the declarations of M. Wohrer, in a memorandum presented on the GNIS site, according

to which the creation of modern varieties is a source of biodiversity. “The protection of biodiversity cultivated

species is but a part emerged from biodiversity. In agriculture, biodiversity is not limited to a few ancient/heirloom

varieties; for example there exist more than 3,500 potato varieties, both wild and cultivated, in the world. Genetic
resources have been preserved since a very long time within the seeds network by selectors and specialized networks,
which source from them interesting traits for varietal creation. This conservation requires colossal work from
multidisciplinary scientists, diverse modes of conservation, accurate descriptions, and a rigorous follow up so that

these genetic resources can be maintained and reproduced. The conservation of genetic resources requires technical

skills that go beyond the work of a farmer. Finally, the permanent creation of new varieties out of these resources

by enterprises, whose work this is selecting, contributes to enrich biodiversity”

We strongly oppose all these affirmations.

1.

Cultivated species are not emerged part of biodiversity. Moreover, in the Western paradigm, the concept of
cultivated species is very limited. Indeed, genetic erosion is happens not only at the varietal level of varieties, it
is also specific. World Food Security depends only on twenty species which provide 95% of food calories whereas
there are thousands of edible species on this planet.

Who has claimed that biodiversity is limited to a few ancient/heirloom varieties? The 3,500 varieties of potatoes
referred to are also ancient varieties.

Agricultural biodiversity has, strictly speaking, no need of all the paraphernalia mentioned (colossal work,
multidisciplinary scientists etc...). Agricultural biodiversity has been conserved in a lively way in farmers’ fields
since millennia.

After having confiscated all these varieties and after having put them in deep freezers, it is absurd and too easy
to pretend now that without modern technology one could not have been able to protect them.

It is totally wrong to assert that the farmer has no technical skill to conserve edible biodiversity. Once more, it
is too easy to marginalize the farmer in his role of producer by confiscating his task of seeds” reproduction and
then to claim that he does not know how to breed seeds. Agricultural biodiversity is a heritage of thousands of
years of farmers’ labour. The techniques and knowledge related to the reproduction of this biodiversity are also
a heritage emanating from this labour. However, one cannot deny that the farmer does not have the capacity
to manage the computerized creation of genetic chimera.

In any way, the days of this type of killer agriculture are counted and it is a blessing that the farmers have stayed away
from the development of this necro-technology. So, at least, they do not bear the direct responsibility for this.

There is eventually no permanent creation of new varieties which contributes to enrich biodiversity. This is a
total hoax.

« Modern varieties are only clones (and are not varieties!!)
o Only a very small part of agricultural biodiversity is used to create these clones!

Here is an example for maize. In Western Europe, especially in France, most of the hybrids have a toothed
American parent, the other is a horned European. The inventory of horned, early fruitions European varieties
can be done very quickly, as it is restricted mostly to the Laccanse population of the Tarn and the Garonne’; it
is from them that Andre Canderson and Lascols, selectors of Inra sourced the two lines F7 & F2 in the early
fifties. They are present in most of the early fruiting varieties of maize in Northern Europe, singly or together.
In 1981, Hallaquer brought out the fact that out of the 129 races of maize that are described, each regrouping
several tens of populations, three are used, i.e. about 2%.

The explosion of maize cultivation, subsequent to the discovery of hybrids, has undoubtedly improved production
but has created new problems: genetic uniformity, absence of variability and loss of material. This gradual loss is
usually called genetic erosion but the term proposed by Harlan, in 1972, this is of genetic erasure, seems more
appropriate...” (p:223-224 of the book Fabuleux of J.P. Gang).

Here is another example, concerning soya. In July 2000 in Illinois, an agricultural station of the USDA, the
Ministry of Agriculture of the USA (in partnership with the University of Illinois) introduced new varieties of
soya. Rondell Nelson, the Unit-in-Charge spoke as follows: “We have introduced this genetic matter to broaden
the genetic base of soya cultivated in USA which is very narrow. The selectors have used less than 1% of the
genetic resources available for soya to develop the varieties currently available”
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o Here is another example concerning wheat. In Canada, according to agronomists, all cultivated wheat is said to
originate from Red Fife. This legendary wheat, introduced in 1842, was sent from Ukraine, and in Ontario David
Fife got 5 ears of which got eaten by a cow. This was the reproduction wheat used to develop the Macquins
and Thatele varieties, which dominated the market during the first half of the 20" Century. Two ears of wheat
are thus the genetic ancestors of a majority of wheat cultivated in North America.

o Here is one more example concerning cucumber. The Dutch selectors went very far in the process of genetic
erosion. They created non-bitter varieties from a genetic base which, to say the least, was narrow: in fact during
a cribblege of 15,000 plants, they discovered a plant of the English “Long green improved” variety, with non-
bitter fruits. All modern varieties without bitterness originate from this single plant.

o Here is another example regarding potato. First of all, we need to clarify that the CIP of Line has identified
more than 5,000 varieties of potatoes from nine different species of Solanum. In Latin America, there are also
226 species of non-cultivated potatoes. The case of the potato regarding the aspect of a very restricted genetic
base is exemplary:

a) In the State of Idaho, which is the main potato producing State of USA, the Russet Burbank variety (developed
by Luther Burbank in 1871) covered 74% of the surface under autumn potato cultivation.

b) In Belgium, in the State of Flanders, in 2000, the Binjte variety covered 77% of the surface under potato
cultivation. Let us remind, the Binjte variety was developed in 1905.

In the 2000 catalogue, 190 varieties of potatoes are listed. The Luther Burbank variety gives us a good example
of an ancient variety which, though used in mono-culture, has held its way!

Another hoax which we must now reveal is the assertion that the official catalogue is not a source of genetic
erosion because there are still ancient varieties.

Let us see the situation for some species. Here too, we once more refer the reader to the section of the genetic
erosion of each species.

o Tomatoes: In 1995: 87% of heterozygotous clones and 2% of ancient varieties (grec). In 2004: 96% of heterozygotous
clones and 1% of ancient varieties.

o Cucumbers: In 1995: 83% of heterozygotous clones and 10% of ancient varieties (grec). In 2004: 92% of
heterozygotous clones and 5% of ancient varieties.

o Zucchini: In 1995: 84% of heterozygotous clones and 13% of ancient varieties (grec). In 2004: 92% of heterozygotous
clones and 6% of ancient varieties.

o Cauliflower: In 1995: 41% of heterozygotous clones (green). In 2004: 78% of heterozygotous clones.
« Milan cauliflower: In 1995: 61% of heterozygotous clones (green). In 2004: 83% of heterozygotous clones.
« Cabus cauliflower: In 1995: 64% of heterozygotous clones (green). In 2004: 82% of heterozygotous clones.

At this rate, within 10 years all the ancient varieties would have disappeared from the catalogue and there would
be only heterozygotous clones.

2. The Official Catalogue: a means of locking up

Jean-Pierre Berlon helps us to understand the two main routes which allowed multinationals to monopolize seeds
and life forms at the global level. The technological route sterilizes life forms to stop them to reproduce in farmers’
fields (heterozygotous clone, genetic chimera such as Terminator). The legal route puts a system into place which
confiscates life forms through patents and other plant patenting certificates. There is yet a third way which is that
of regulations. France is surely the country were seed is the most strictly controlled.

This regulatory locking-up is re-perpetrated in many ways: mandatory registration to the catalogue, certifications
(standard seeds...), packing according to very strict specifications etc. Administrative harassment can take very
variable forms and this must definitely be creating jobs!

The creation of an annex to the register “for heirloom varieties for amateur gardeners” (in December 1997) could
have led us to believe that his system was becoming more flexible so as to allow the survival of ancient vegetable
varieties. However, we were very rapidly disillusioned, given the extremely unreasonable conditions laid out for
registration. According to them one had:

> to pay the fee for a “half-right” (which was 1450 Euros then) for each variety to the registered one;
> to prove the DHS (Distinction, Homogeneity, Stability);
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> to have them permanently in the experimentation field so that the state’s controllers could exercise their prerogative
of control; and

> to use these seeds exclusively for amateur purposes.

The term “amateur” is not used in its etymological sense, that of loving (in latin). It refers to gardener. This
clause, thus, stops every non-amateur vegetable grower to market heirloom-variety vegetables which are registered
on the amateur list. Some years ago, there was even a tolerance for vegetable growers who were marketing “amateur”
heirloom-variety plants. We still have not understood where they were supposed to find their seeds to produce the
respective plants!

We must also clarify that this annex to the register was created on the request of the National Federation of
Vegetable and Flower Seeds Professionals. This Federation had, through a letter dated 16™ October 1998, invited
Terre de Semences to regularize the “situation of ancient varieties which were not registered in the French Catalogue
or the community’s one”

It is this very same federation which saved Koko-Pelli association in 2004.

On the 23 September 1999, M. Jean Wohre who was then in charge of the Section on vegetable plants, sent
Terre de Semeces a letter on the letter head of GNIS:

“The mechanism which was developed in collaboration with the concerned producers and distributors now allows
one to describe in an adequately precise manner these ancient varieties famously known for more than fifteen years
and to allow the marketing of their seeds. We will thus participate in the conservation of a real bio-diversity while
protecting seed buyers against false denominations.

In the absence of an immediate measure taken on your part, you will be liable to the saved according to the
rules, post the controls undertaken by the Department of Concurrence and Repression of Frauds.

The mechanism referred to by M. Wohrer is in fact the 22 points form, set by UPOV for the distinction of
varieties. As far as the heirloom varieties are concerned, this form is more like a gigantic force. For example, let
us look at tomato, when it reaches maturity this fruit can be either red, yellow, orange or pink. What happens to
varieties which are white, green, violet, black or multicolored? Regarding the size of tomatoes, it can be very small,
small, medium, big, very big. What does very big mean? Under what do we classify tomatoes which are 500 gms,
900 gms or 1kg 400 gms?

If one was to follow the letter regarding the stipulations of his annex to the register, the ancient/heirloom
varieties cannot be fitted in because it is impossible to talk of DHS in their case. Actually, what do homogeneity
and stability mean in the case of ancient varieties?

In fact, Jean Pierre Belon rightly pointed out that even UPOV gave up an attempt to really define a variety. As
far as the fact of proving that the varieties are notably known since more than 15 years, this work would require
years of historical research in the case of very ancient varieties, considered more as “terror” varieties (belonging to
a place) or family varieties, never proposed in a commercial catalogue.

Moreover, we do not understand what Mr. Wohrer means by “the conservation/preservation of a real biodiversity”
and it is difficult to see how the non-registration of an ancient variety renders its preservation unreal?

Invoking the protection of buyers against false denominations is the justification of these regulations! Some also
stated that this annex to be register would help to sanitize marketing. To what kind of sanitizing is here referred?

How can anyone dare to invoke the consumer’s protection issue when modern agriculture, which is highly
toxic, is destroying all ecosystems and is producing carcinogenic poision-food? Let us not even mention files that
are too easily relegated to be sunk into oblivion: beet with hormones, mad cow disease, pigs fed with sewer water,
drinking water which is unfit to be consumed, sewage mud used as manure. The list of agricultural nuisance is an
endless one.

3. The Official Register: Serving whose interest?

If agro-technology is to continue to point out its delirious pursuits, the seed market will eventually be all clones
and all patents. There will then be no need for ex-regulatory official register since all technical and legal locking
up will be complete. In fact, this is exactly what one day an agent of the Fraud Suppression department confided
to us, saying that his department was condemned to eventually pack up as self-control processes would have been
setup for Industry and thus also for agro-industry.

Indeed, this is already an existing fact, since within the CTPS there are seed traders, including some very
powerful multinationals, not to mention the GNIS (a gathering of interdisciplinary professionals!) whose employees
are civil servants and of whom some are also agents of Oan of the Repression des Fraudes (Fraud Suppession
body).
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We are told, ad nauseum, again and again about the virtues of free exchange, liberalism (in all its hues) end
even sometimes we are told of the virtues of a “free and undistorted competition”

So why a regulatory catalogue?

Why is there in France this determination to catalogue ancient varieties of vegetables (or cereals) and to eliminate
them if they are not catalogued?

Why is the official catalogue maintained and applied in a very lax or whimsical way (not to say that it is not
applied and maintained at all) in other countries of the European Community?

Is the nature of the French consumer such that she/he has to be protected from dangers (such as fraud, falsification,
false denomination...), which cannot assail consumers of the other European Community countries?

Moreover, why is there no regulatory catalogue whatsoever, which is applied in North America, that is to say
Canada and United States?

The situation (2004) in these two countries is as follows:

>  There are 274 seed companies, and thus 274 seed catalogues, which offer non hybrid varieties.

> Those non-hybrid varieties number upto 8494 (Eight thousand Four Hundred and Ninety Four!)

In the USA and in Canada, there are no registers or no state bodies which can regulate the marketing of these
non-hybrid varieties of which a sizable proportion is of ancient varieties (non-cloned ones)!

It is not my purpose here to laud an American agriculture, which besides this is the most undesirably toxic
agriculture of the planet. We are indeed very aware that this agricultural liberalism - regarding ancient/heirloom
varieties - is in contrast with the imposition of diktats that erase biodiversity and destroy traditional agriculture in
Third World Countries. We just want to under-score the total freedom which seed producers in USA and Canada
enjoy to promote and market ancient/heirloom varieties.

Why is our gentle France so different from other nations of the Northern hemisphere that such a hostile and
regulatory climate exists with respect to ancient varieties of vegetables and cereals/grains? In fact we are inclined
to think that for the past ten years, the consumer has exercised a vigilance which has enabled France not to sink
totally into genetic modification. Civil Society has done a wonderful work in awareness creation so that France is
not invaded by genetically modified cereals/grains, oleaginous plants and vegetables.

Activists (René Riesel, José Bové...) have gone to prison for having moved a few transgenic/genetically modified
plants while the people (80% of them) do not want commercial plants which are genetically modified on their plate
all the while agro-chemical multinationals are punitively poisoning the planet for decades now.

It is as if one was trying to exercise a ruthless genetic erosion with the help of ritual incantations; such as biodiversity,
enhancement of heritage, conservation of vegetable species, management modes of genetic resources, etc..

Let us go back into history to shed light on some of the changes, twists and turns of the years from 1978 to
1980.

The Director of INRA, Jacques Poly, bets on biotechnology while in 1980 INRA goes under the co-administration
of the Research Ministry. In 1982, this industry lauders a substantive program on biotechnology in which INRA
plays a major role. The seventies are a period of deep crisis for INRA and some of its leaders start to question the
productivist model.

Max Rivers, the Director of the Department of GAP (Genetics and Improvement of Plants), puts forward several
criticisms against genetic engineering (and its sorcerer’s apprentices as he calls head) and he underscores the limitations
of the work on monogenic characteristics, such as their low agronomic interest and the bypassing of resistances. In
this, his thought is in sync with the work of the Canadian agronomist Mcoul Robinson (author of the book Return
to Resistance), who through his life time was dedicated to the selection of food plants through horizontal resistance,
and who proved that the dogma regarding the supremacy of monogenics was a big hoax, one more.

However, it was the biotechnology steam that takes the upper hand in INRA leading to lesser and lesser
agronomists in favour of molecular-biologists.

At the same time, in the early 1980s, several actors on the field start to roll back their sleeves to save the
situation. These are small seed producers: Sylvia Schmidt of Bian Germe, Philippe Resbrosses of Sainte Marthe
Farm, Philippe Banmoux who has an enormous catalogue at Nancy. These collector gardeners are too numerous
to be all mentioned: Victor Renand, Jean and Coletted Achord, Nicole and Jean Bcphiste Prades, Gerad Brossette,
Perre Bosgens, Angre’ Halesse, Jean Grillause Daniel Andre, etc and then castles, Sundies St. Jean de Beanegard
of Mrs de Cuel, Started opening their doors; exhibitions and fairs started to happen, such as the famous fair of
cucurbitaceous plants in Tranzault under the influence of Jean Gubarg; all this had the perspective of putting the
treasures of genetic resources into gardeners’ hands.

The first symposium is organized at Angers in October 1985 on the following topic: “The diversity of vegetable
plants: yesterday, today and tomorrow”. During this symposium Mr. Andre Canderon, then Director of the Bureau of
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Genetic Resources, said the following regarding adaptation of regulations: “...Regulations must not further aggravate
the tendency to genetic erosion, nor must they be suspected of aggravating it”

Mr. Andre Canderon, then goes on to talk about the division of the diversity in the field, which he divides into four
groups of plant material: 1) the varieties having a great economic impact; 2) the variation with a limited spread/diffusion!
3) the varieties which are of interest because of their ability to be parents; 4) Re material represented by wild forms.

He elaborates on two points in these terms: “Varieties of limited spread/diffusion: local agricultural role, super
specialization niches; types suitable for the production of fruits, vegetables or flowers by amateurs, varieties having
historical, folklorique etc. meaning.

The “secondary” varieties contribute to maintain a minimum of genetic, food and cultural diversity, which is
desirable. However, each has a limited economic weightage: it would be too costly to impose upon them the same
constraints as those upon big varieties. It would also be superfluous: when diffusion/spread is restricted, a simplified
regulatory systems, custom mode, sometimes having a contractual element can be sufficient; the partners know each
other well and guarantees need not be so high. Let us note that here amateurs and the whole community sector
should play a big role”

This was in 1985. In December 1998, that is one year after the Ministry of Agriculture set the decree to open
an annex to the registry for amateur varieties, the European Commission put out a directive 198/95 EC allowing
member states to fix the special conditions/clauses regarding the marketing of seeds of varieties known as “conservation
varieties”, the varieties meant for organic agriculture and of mixtures of varieties.

The big advantage of this directive seems to be that it will provide a lot of flexibility concerning the DHS aspects,
in fact to the extent that it may no longer be taken into account”

Atthe end 0f 2004, Mr. Londe, Member of Parliament of Eure, and former Minister drew the attention of the Minister
of Agriculture on the case against the Kokopelli Association and on the implementation of the 98/95/EC directive. Part
of the response of the Minister, (Published in the J.O. of the 21* December 2004) is hereby reproduced: “The 98/95/EC
directive, which has been made national law in 2002, seeks to complete this general regulatory framework by putting
into place steps specific to the marketing of seeds in the case of in situ conservation and sustainable usage of genetic
plant resources. These steps are being currently discussed internally within the Commission...”

The Minister, then, goes on to talk about the annex to the register of 1997 which is “a real process of preservation
of genetic resources available from vegetable plants” In short, we have more beautiful speeches while everybody throws
the ball into each other’s court and the management of this dossier/file is entrusted to CTPS, which is not known
to work on behalf of a biodiversity managed by farmers, small organic seed producers and amateur associations.

In December 2003, spurred by juvenile madness, Kokopelli Association even proposed to the Ministry of
Agriculture to register part of its “conservation “varieties in the catalogue”, referring to the 98/95/EC directive. This
could have been under the influence of a spell of blues. However, the agents of the Repression of Frauds department
have always been extremely friendly, just as much as the police inspector for that matter. So, this letter was sent to
GNIS and CTPS, to the Department of plant selection and to the Minister. Messrs Wohrer and Boulineau (on behalf
of GNIS and CTPS) very obligingly responded to us by mail, inviting us to be in line with the annex to the register.

At the same time, Kokopelli Association was just awarded one of the four national prizes given by the National
Young Chamber of Commerce, for economic innovation and humanitarian work done in the Third World. Kokopelli
Association was thus one of the four national awardees, what an honour! It was, however, to be a virtual honour:
a few days before the prize giving, to be held in Besancon, the prize was withdrawn, under some pressure... Isn’t
our democracy great?

Apparently discourses are completely contradictory. Thus, on the site of BRC (Bureau des Ressources Genetiques:
Bureau of Genetic Resources), one can find an appeal, going back to 1998, directed to collectors to find ancient
varieties of chicory and a notion that “this collection is available, exchangeable and liable to development”; on the
other hand in 2004 an official in GNIS hold us in a very clear and peremptory manner, that the fact that gardeners
exchange or give seeds was just a matter of “tolerance” on behalf of the authorities.

Does this clearly mean that it is not allowed to exchange or give seeds of vegetable varieties which are not
registered in the official catalogue?

It even seems that some people don't even try to pretend that it would be important to give once more access to
ancient varieties to gardeners. One of the BRG officials told us in no uncertain terms a few years ago that the production
of “biodiversity was the job of the BRG and the gardeners could very well be content with a dozen/about ten varieties
of tomatoes”” (sic). In the same vein, we can find in one of the first chapters of the work History of Vegetables, (Edited
by INRA) a few remarks which seem to us to be out of place regarding diversification theories, the cuisine of chefs,
snobbery etc. We sometimes have the impression that for some people all these seems to be the whim of the rich and
ordinary folks could just as well be content with what is put on their plate and in fact why not GMOs!
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It would also seem that rich smoke screens are being set up to hide the reality of genetic erosion and the reality
of the insidious introduction of GMOs in agriculture for human consumption’s as well as for animal consumption.
In January 2003, GNIS organized a symposium entitled “Seeds and biodiversity: from myths to reality”, which was
in fact an exercise in favour of GMOs.

The internet site of GNIS, in its pedagogical space, is a perfect example of the mixing of genres: pages on
biodiversity and pages on GMOs, all coexist in perfect conviviality! It is a question of ducking the issue of transgenic.
The AFCEU organized a second symposium on the theme of vegetable diversity in September-2005. One more,
good speeches, great speeches, mystification but in reality a biodiversity which is shrinking away.

The June 2004 FAO treaty, co-signed by 48 countries, regarding the protection of food biodiversity is also a
magnificent symphony to draw out all the cacophonous sounds such as huge in the world, loss of food biodiversity,
invasion of GMOs in poor countries, destruction of traditional agricultures. It is indeed a very moving treaty!
Biodiversity in the service of food security.

The official catalogue of GNIS or FAO

“FAO seems that around three quarters of agricultural genetic diversity has disappeared during the last century, and
of the 6,300 animal species, 1,350 are threatened of extinction or are already extincted. Global efforts to conserve
plants and animals in gene banks, botanical and zoological gardens are vital. However, it is essential that biodiversity
is conserved on farms and in nature where it adapts to the evolving conditions or to the completion of other species.
As custodians of biodiversity on the planet, farmers can improve and conserve local plants and trees and reproduce
indigenous animals, ensuring thus their survival”

“Worldwide farmers possess an inestimable capital of local knowledge, refined to the point that they know perfectly
how to match a variety or a race to a given agricultural ecosystem. These past years, the genetic resources of poor
countries have been used for plant and animal selection, often without any benefits accruing to these countries.”

“More than 40% of the emerged areas of earth are used for agricultural purposes, and this confers upon farmers
a great part of the responsibility for the protection of biodiversity. Thanks to techniques such as agriculture without
ploughing, a reduced usage of pesticides, the practice of organic agriculture and crop rotation, famers maintain the
very fragile balance of their farms and the surrounding ecosystems”

All these declarations of the FAO seem to be totally contrary to the ones made by institutions such as GNIS.
According to the FAO, biodiversity has disappeared! Farmers are the guarantors of the conservation of genetic
resources; famers possess much knowledge enabling them to work for the adaption of varieties.

Let us continue our fight against the forces of inertia! If the nature of ancient vegetable and cereal varieties is
such that they cannot be integrated into the present regulation (for lack of DHS), we could just as well suggest a
change in regulations or the withdrawal of regulations. We would be even more inclined to eradicate the regulations
instead of the ancient seed varieties.

Let us dare to dream about a human community sharing tomatoes without false denomination, lettuces without
nitrates, maize without antibiotic, butter coming from the milk of cows feeding on good green grass, wheat without
allergic gluten, carrots which would not have been irradiated, soya without glufosate.

Let us dare to dream about a community of gardeners and farmers sharing non-certified seeds, non-registered
seeds, non-conforming seeds, non-treated seeds, non-irradiated seeds, non-catalogued seeds; in brief seeds full of
the vigour of life and love in the likeness of seeds sown by farmers for thousands of people.

Let us dare to dream of a DHS stamped with humanity:

Diversity Humus Seeds.

Let us liberate Seeds and Humus!

We need to preserve some oases of seeds of life for the day which will see the agricultural titanic sink into the
ocean of its varieties.

Dominique Guillet’s contribution is translated from Semences de Kokopelli.

We thank Ms. Maya Goburdhun for the translation.

*Dominique Guillet. chairman-founder of the Association Kokopelli in Europe, created for the protection of food biodiversity
and the production of seeds of Life. Its live collection of more than 2200 varieties of organic heirloom seeds is the most
extensive in the world (not in the freezers but in the gardens and in the fields!) www.kokopelli-seeds.com

Footnotes

Gce: to Andre Canderson, the Laccanse population, from where the F2 & F7 lines of the Inra originate, is actually made up of 2 maize plants in all)
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SEEDS AND RIGHTS -
THE GRAMMAR OF FREEDOM

Carlo Petrini, Slow Food*

he debate on seeds, though periodically brought up in some news item, such as the recent judgement of

the European Court on the marketing of traditional seeds not listed in the register, isn’t widely circulated in

Italy or elsewhere. It seems that public opinion, which is generally not very interested in anything related
to agriculture but instead very interested in everything related to food, does not consider the two issues as being
connected. It does not see the tight connection between seed and everything concerned with it, not just food but
also the environment, the identity of territories, the rights of the community. And just as there is no debate, there
is no literature, either scientific or for public distribution.

When in 2008 we published in the book series Terra Madre, the book “Seeds and Rights — The grammar of
freedom “(Slow Food Editore) our authors became aware of how poor the bibliographical panorama at their disposal
was. Slow Food began some 15 years ago, two major projects: the Ark of Taste, a catalog of products at risk of
extinction, and the ‘Presidia’ initiative, the restoration and development of some of the products of the Ark. Both
of these activities have an important link with the seed. And if the more theoretical aspect, that of description,
cannot but contemplate the problem of the actual recovery of traditional seeds, the productive aspect immediately
had to deal with the need to have access not only to the residual seeds of these products, but also to the skills -
increasingly rare in industrialized countries - to reproduce them, store them, disseminate them. Today we can say
that every Presidium, and across the world there are hundreds, is - in fact or potentially - a tiny germplasm bank:
including Presidia that focus on products of animal origin and that with difficult can do without traditional fodder,
or still need some kind of support (herbs for flavor, certain transformed ingredients).

To speak of seeds as a common good is important because seeds are information, skills, and culture. Discourse
on the commons, and how the market should relate to them, is still too closed within specialist fields and this
weakens its power and effectiveness. It is easier to raise attention, even in the media, when it comes to GMOs, in
the same way it is easier to get attention when it comes to war than when it comes to how to build the conditions
for maintaining peace. GMOs are designed for the market and therefore do not put it in crisis, do not force it to
rethink itself, but on the contrary: regulations on GMOs, and more generally the regulations relating to the patenting
of seeds, impose basically a foreign element to the market (a seed, a life, a common good) into the theoretical and
procedural boxes created for other purposes, such as industrial goods or real property. In this climate of considerable
disinterest by institutions and consumers for the element upon which our very survival depends, abuses and acts of
blatant misconduct are possible, such as the planting of unauthorized GM maize Friuli (and for which Slow Food Italy
has taken legal actions) and the misinformation that is continually conveyed through the general indifference.

We thus welcome the call to arms by Navdanya, the historical protagonist of the debate and the activities for
the conservation of traditional seeds. Most welcome is this further step in strengthening a network which certainly
exists, but that needs constant support, food and energy, to ensure that the seed is increasingly in the spotlight of
those who deal with culture, health, law and economics.

We live in a world that cannot leave aside the market and its mechanisms, but the challenge is this: to create
the conditions so that, instead of forcing every area of our existence into the narrow logic of a single and rigid
market, ways are found to distinguish and protect, within the law and the market, elements that, because of
their being essential for life, cannot be subordinated to the logic of profit.

*Carlo Petrini, founder of the International Slow Food Movement. www.slowfood.com
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CONCENTRATION OF THE SEED INDUSTRY

Pat Mooney, ETC Group*

commercialization of the seed industry. ETC which stands for Erosion, Technology, Control has been

monitoring the seed and chemical industry over the last 3 decades. The chemical industry started to take
control over the seed industry with the emergence of the new biotechnologies. There is now a deeper and broader
convergence across sectors to control all living resources on the planet.

The quest to secure biomass (and the technology platforms that can transform it) is driving corporate alliances
and creating new constellations of corporate power. Major players include: Big Energy (Exxon, BP, Chevron, Shell,
Total); Big Pharma (Roche, Merck); Big Food & Ag (Unilever, Cargill, DuPont, Monsanto, Bunge, Procter & Gamble);
Big Chemical (Dow, DuPont, BASF); and the Mightiest Military (the US military).

The greatest storehouse of terrestrial and aquatic biomass are located across the global South, and they are
safeguarded primarily by the peasant farmers, livestock-keepers, fisher people and forest dwellers whose livelihoods
depend on them. In this context, it is necessary to strengthen the national laws to provide autonomous protection

The ETC Group has grown out of RAFI which wrote the first report on the law of the Seed to show the

to the above mentioned sectors.

Seeds and Pesticides
Key Facts

o The global commercial seed market in 2009 is estimated at $27,400 million.
The top 10 companies account for 73% of the global market (up from 67% in 2007).

o Just 3 companies control more than half (53%) of the global commercial market for seed.

o Monsanto, the world’s largest seed company and fourth largest pesticide company, now controls more than one-
quarter (27%) of the commercial seed market.

o Dow Agrosciences — the world’s fifth largest pesticide company - made a dramatic re-entry on the top 10
seed company list in 2009 following a seed company-buying spree that included Hyland Seeds (Canada), MTI
(Austria), Pfister Seeds (USA) and Triumph Seed (USA), among others.

The commercial seed sector is inextricably linked to the agrochemical market. Five of the top 6 agrochemical
companies also appear on the list of the world’s biggest seed companies, and the one that doesnt - BASF - has
significant partnerships with the biggest players in seeds.BASF’s longterm collaborations involve every major crop
and include a project with Bayer CropScience to develop high-yielding hybrid rice varieties and a $2.5 billion R&D
deal with Monsanto on stress-tolerance and yield in maize, cotton, canola, soybeans and wheat.

Technology Providers

Industry analyst Industry analyst Context Network describes the seed sector as having evolved “from a production/
niche product marketplace to a technology distribution marketplace”77 In other words, seeds are now like our cell
phones and laptops - containers that deliver proprietary technologies. Up till now, those technologies have been
variations on just two types of genetically engineered traits: one that tolerates the application of an herbicide (for
weed control) and another trait that resists certain pests.

For the Gene Giants, climate change and the push to develop energy crops/feedstocks to fuel the bio-based
economy offer irresistible market opportunities. Biotech’s newest generation of proprietary seed traits focus on so-
called climate-ready genes and GM traits that aim to maximize plant biomass.
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Climate changing business plans

In 2008 ETC Group released its first report on Big Ag’s efforts to monopolize genetically engineered, “climate ready”
traits intended to withstand environmental (i.e., abiotic) stresses associated with climate change, such as drought,
heat, cold, floods, saline soils, etc. Between June 2008 and June 2010, the Gene Giants and their biotech partners
submitted at least 261 “inventions” related to climate-ready crops to patent offices around the world seeking monopoly
protection.78 Just six corporations (DuPont, BASE, Monsanto, Syngenta, Bayer and Dow) and their biotech partners
control 77% of the 261 patent families (both issued patents and applications).

In January 2011, Agrow World Crop Protection News published a review of recent patenting activity at the
US Patent & Trademark Office (USPTO) related to plant biotechnology (March-December 2010).79 Their findings
support ETC Groups conclusions: environmental stress tolerance and feedstock/bioenergy traits are the priority
focus for biotech R&D (see chart below).

The most active patenting area, by far, is abiotic stress tolerance. Just 15 applications related to herbicide tolerance
were submitted, for example, compared to 132 applications related to abiotic stress tolerance in plants. Just 4 Gene
Giants and their biotech partners account for at least two-thirds (66%) of the patent applications related to climate
ready crops. Energy crops or biomass/feedstock traits (i.e., altered lignin content and altered oil or fatty acid content)
came in second with 68 applications.

Consolidation and Emerging Markets

The seed industry consolidation trend continues, with emerging markets — especially Africa — the most recent target.
In 2010, Pioneer (DuPont) announced it intended to make its largest acquisition ever by buying South Africa’s biggest
seed company, Pannar Seed. Pioneer’s purchase would have doubled its seed sales in Africa, giving it access to local
germplasm as well as a foothold in 18 other countries on the continent where Pannar does business.80 Under pressure
from activists — led by the African Centre for Biosafety and Biowatch — South Africas Competition Tribunal nixed
the deal in December 2010. Pioneer is appealing, contending that the Tribunal’s decision is based on unfounded
prejudices against GMOs and multinationals.81 The Tribunal will hear Pioneer’s appeal in September/October 2011.
The African Centre for Biosafety has pledged to keep fighting the deal and has launched an investigation into all
seed holdings and licensing/cross-licensing deals in South Africa of DuPont’s biggest rival, Monsanto.(Monsanto is
South Africas second biggest seed player;82 its engineered traits are present in an estimated 75% of all GM maize
planted in South Africa.

Battle of Bullies

Meanwhile, back at HQ (USA), Monsanto and DuPont are slugging it out in court. Monsanto filed a lawsuit against
DuPont in May 2009, alleging patent infringement for field-testing corn and soybeans with “stacked” traits (two
or more engineered traits) involving Monsantos herbicide-tolerant trait (which DuPont has been licensing from
Monsanto since 2002) combined with its own herbicide-tolerant trait. DuPont fought back, suing Monsanto one
month later for violating antitrust laws. The battle continues amid a US Department of Justice (DOJ) investigation
into anti-competitive practices in agriculture. It remains to be seen whether the DOJ’s investigation will result in
any legal action to rein in the Gene Giant’s oligopoly. Judging from the high-ranking biotech boosters in the Obama
administration (see box), it’s not easy to be hopeful on the anti-trust front.

Under fire at home and abroad, Monsanto is now downplaying its dominance in the world seed market. Brad
Mitchell, Monsantos Director of Public Affairs, told Organic Lifestyle Magazine in late 2009, “Monsanto’s share of
the total worldwide seed market is very small. Of the global seed market, it is estimated that greater than 80 percent
is ‘open source farmers seeds saved.

So, the commercial seed market is less than 20 percent and Monsantos is a fraction of that 20 percent”84 Never
mind that Monsanto and its top-ranking rivals spent the last 15 years attempting to wipe-out competition from
seed-saving farmers — via lawsuits, monopoly patents and the development of genetic seed sterilization technologies
(a.k.a. Terminator). For Monsanto and seed industry giants, the target markets are precisely those areas of the global
South where farming communities are self-provisioning in seeds and where the largest remaining stocks of biomass
are found. Meanwhile, DuPont - the world’s 2nd largest seed firm - paints a very different picture of Monsanto’s
market dominance in seeds. In comments submitted to US antitrust investigators, DuPont points to Monsanto’s
monopoly in GM trait markets for herbicide-tolerant soybean (98 percent) and corn (79 percent). DuPont also notes
that Monsanto, as “a single gatekeeper,” has the power to raise seed prices and exclude competition.85 DuPont sees
a clear need for at least one more corporate gate keeper!

The world market for agricultural chemicals in 2009 is estimated at $44,000 million.
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« In 2009, the global market share of the Top 10 pesticide companies topped 90% for the first time.

o The top 6 companies, all of them sellers of proprietary (i.e.,patented) pesticides, account for over 72% of
the agrochemical market. Those very same companies also play starring roles in the Worlds Top 10 Seed
Companies.

o The off-patent pesticide companies (nos. 7-10) are shaking up the bottom half of the league table. Nufarm
nudged ahead of Makhteshim-Agan in 2009; however, in June 2010 Makhteshim-Agan announced it would
acquire Albaugh, the largest off-patent pesticide firm in the Americas (with close to one billion dollars in sales
in 2009).

Monsanto Scientists Collaborate with Company Patent Attorneys to Develop Perfect Timing?

Monsanto’s patent on the herbicide glyphosate (Roundup) expired in 2000, the same year the first known Roundup-
resistant weed cropped up - a species of horseweed growing in a Delaware, USA field of Roundup Ready soybeans.86
A decade later, more than 130 types of “herbicide tolerant” weeds are growing in an estimated 11 million acres in
the United States — the motherland of Roundup Ready soy. The Roundup Ready weeds are taking root worldwide,87
but according to Dave Mortensen, professor of weed and applied plant ecology at Penn State University, “Most of
the public doesn’t know because the industry is calling the shots on how this should be spun”

Much has been made of Monsanto’s recent “concession” — amid a US Department of Justice investigation into
anticompetitive practices in agriculture - to allow farmers to save Roundup Ready soybeans from harvest once the
patent on the engineered trait expires in 2014.89. Monsanto’s magnanimity is disingenuous because the company
won't have a legal right to enforce the patent, and, besides, Roundup Ready ain’t what it used to be. Monsanto, of
course, blames farmers for the emergence of superweeds - for failing to rotate crops and for applying. Roundup
exclusively (“It comes down to basic farm management,” according to the company’s head of global weed resistance
management).90 Monsanto and the other Gene Giants are scrambling to develop second-generation GM crops that
are tolerant to two or more herbicides including more toxic and environmentally hazardous ones - such as 2,4-D,
a component of the Vietnam War defoliant, Agent Orange, and dicamba, which is chemically-related to 2,4-D.91
Monsanto plans to “stack” its glyphosate-tolerant gene with a dicamba-tolerant gene in soybeans, and in 2010 began
the US regulatory approval process. So just when herbicide resistant weeds render Monsantos Roundup completely
useless for weed control - around the same time the company’s Roundup Ready trait goes off-patent - Monsanto
plans to have its next proprietary techno fix for weed control waiting in the wings.

Chemically Challenged

When the sales numbers came in for 2008, pesticide execs popped open the bubbly. The next year’s tally had them
popping mood elevators: global pesticide sales declined by 6.5% in 2009 from 2008.92 Though the sector’s slide
seems to be staunched for now, sales in 2010 were still below 2008 levels. Industry analysts point to artificially high
prices for herbicides in 2008 and overcapacity production of glyphosate (generic Roundup) as the main culprits in
the sector’s sudden downturn. Depressed currencies didn’t help. And, finally, analysts suggest, increased adoption
of herbicide-tolerant GM crops contributed to lower pesticide use. Recent studies, 93 however, show the opposite
is true: planting genetically engineered, herbicide-tolerant crops increases herbicide use due to the emergence of
herbicide-resistant weeds (requiring more frequent applications, higher doses and/or additional active ingredients).
While global sales of pesticides were down in 2009 and 2010, the good news (for companies) / bad news (for the
environment and human health) is that pesticide use in the developing world is rising dramatically. Bangladesh,
for example, increased its use of pesticides by an astonishing 328% over the last 10 years.94 Between 2004 and
2009, Africa and the Mideast, as a region, posted the biggest increase in pesticide use. Central and South America
are expected to experience the biggest increase in pesticide use to 2014, when the world market for pesticides may
reach $52 billion, according to The Freedonia Group.95 Production of agrochemicals in China - mostly production
of those formulas that have already gone off-patent - reached more than 2 million tonnes at the end of November
2009, more than double 2005 production.

Weed Killing Greenwash

Monsanto has long touted the benefits of its GM herbicide tolerant crops, not just for weed control, but also as
a climate-friendly technology that reduces greenhouse gas emissions.97 Roundup Ready crops promote chemical-
intensive weed control and thus minimal plowing of land - a practice known as chemical “no-till,” or “conservation
tillage” According to Monsanto, “no-till practices in 2005 reduced carbon dioxide releases from agriculture by an
amount equal to the emissions from about four million cars”98 In the United States, farmers who practice chemical
no-till briefly benefited from carbon credit trading schemes through the Chicago Climate Exchange - a voluntary
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carbon reduction and offset trading platform. (The Exchange was closed in November 2010 due to lack of political
support for carbon trading in USA).

If Monsanto and other Gene Giants get their way, chemical no-till farming practices
will become eligible for carbon offsets under the UN climate treaty’s Clean Development
Mechanism - a convenient way to boost the company’s bottom line.99 But recent
scientific studies reject the view that no-till farming results in significant accumulations
of carbon in the s0il.100 An extensive review of the literature by USDA and Minnesota
soil scientists in 2006 concluded that evidence of no-till's promotion of carbon
sequestration “is not compelling”101 More recent studies confirm that no-till practices
sequester no more carbon than plowed fields.102 There’s no question that farmers have
enormous capacity to sequester carbon by managing and building soil organic content using
biological practices in integrated farming systems. But chemical not ill is a false solution to
climate change. Monsantos hardsell on no-till rides on the coattails of traditional conservation tillage
practices and hijacks the concept developed by many farming communities worldwide.

World’s Top Ten Seed Corporations

- 2009 seed sales US $ millions % of market share

1 Monsanto(US) 7,297
2 DuPont(US) 4,641 17
3 Syngenta(Switzerland) 2,564 9
4 Group Limagrain(France) 1,252 5
5 Land O’ Lakes/Winfield Solutions (US) 1,100 4
6 KWS AG (Germany) 997 4
7 Bayer Crop Science (Germany) 700 3
8 Dow AgroScience 635 2
9 Sakata(Japan) 491 2
10 DLF-Trifolium A/S (Denmark) 385 1
Total Top 10 $20,062 64%

World’s Top Ten Agrochemical Companies

- 2009 Agrochemical sales US $ millions % of Market Share

1 Syngenta(Switzerland) 8,491
2 Bayer Crop Science(Germany) 7,544 17
3 BASF(Germany) 5,007 11
4 Monsanto (USA) 4,425 10
5 Dow AgroScience(USA) 3,902 9
6 DuPont(USA) 2,403 5
7 Sumitomo Chemical (Japan) 2,374 5
8 Nufarm(Australia) 2,082 5
9 Makhteshim- Agan Industries(Israel) 2,042 5
10 Arysta LifeScience(Japan) 1,196 3
Top 10 Total $39,468 89%
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Greener (GM) Pastures? The
United States Government
and Biotech’s Revolving Door

- Current US Government Job 0Old Job

Roger N Beachy Former Director (as of May 2011) National
Institute of Food and Agriculture, largest
public funder of ag research awards.
Appropriated $ 1.2 billion in funding in
2009

2 Rajiv Shah Director, US Agency for International
Development

3 Islam A Siddiqui Chief Agriculture Negotiator, Office of US
Trade Representative

4 Ramona Romero General Counsel of the United States
Department of Agriculture(USDA)

(Source: Who will control the green economy, http://www.etcgroup.org

Former president of the non-profit
Danforth Plant Science Center,
founded with $50 million gift from
Monsanto

Former agricultural program
director, the Bill & Melinda Gates
Foundation; board member,
Alliance for Green Revolution in
Africa(AGRA)

Former vice-president, CropLife
America, pesticide/biotech lobby

group

Corporate Counsel at DuPont

*Pat Mooney is the Executive Director of Action Group on Erosion, Technology and Concentration. He is widely regarded
as an authority on issues of global governance, corporate concentration, and intellectual property monopoly.

www.etcgroup.org
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TWENTY YEARS OF FIGHTING
FOR SEEDS AND FOOD SOVEREIGNTY

Henk Hobbelink, GRAIN*

hen we set up GRAIN back in 1990, we were keen to influence the international fora that were drawing

up agreements around seeds and biodiversity. We often found ourselves at the FAO in Rome, where

governments were negotiating an agreement on the rules of the game for conserving and exchanging
seeds and benefiting from seed diversity. Those were also the days when the Convention on Biological Diversity
(CBD) was taking shape, which was eventually signed into existence in 1992 at the Rio Earth Summit. Just before
that, we were deeply involved in the campaign against the patenting of life forms, and organised a major conference
at the European parliament to denounce the plans of the European Commission to create a piece of legislation that
would permit this. At the same time, we participated in a three-year “multi-stakeholder” dialogue, organised by
the Keystone Foundation, which got us to sit at the table with other NGOs, government officials and people from
the seed and biotechnology industries and from agricultural research institutes, trying to find some consensus on
how to save and use the world’s agricultural biodiversity. What was driving us then? We were concerned about the
increasing concentration in the global seed industry, which was then being taken over by transnational agrochemical
and pharmaceutical corporations, leading to an ever stronger push for monocultures and uniform seeds all over
the world.

We were worried about emerging new technologies, such as genetic engineering, that would push diversity further
towards extinction and tighten the corporate grip on farmers
and the global food system. We were alarmed by legislation
being proposed in a number of industrialised countries that
would allow for the patenting of life forms and the privatization
of the very building blocks of life. And we noticed that the
institutional response to the rapid decline of agricultural
biodiversity was limited to collecting seeds from farmers’ fields
and storing them away in gene banks. The panorama around us
was bleak and the fight fierce, but we thought we could achieve

Food sovereignty

“Food sovereignty is the right of peoples,
countries, and state unions to define their
agricultural and food policy without the
dumping of agricultural commodities into
foreign countries. Food sovereignty organizes
food production and consumption according
to the needs of local communities, giving

something by lobbying governments and delegates to stop these
developments and to support instead the contribution and role of
small farmers. Judging from the growing debate around genetic
engineering, the massive participation of civil society in the 1992
Earth Summit, and the subsequent meetings of the CBD and
other environmental fora, this optimism was shared by many.
But, as the 1990s evolved, a cruder reality became apparent.
Increasingly, the shaping of agriculture and food production,
and the role of transnational corporations in it, were defined
elsewhere: in corporate boardrooms and in trade ministries.
The 1990s were also the decade of the establishment and rise
of the World Trade

Organization (WTO), where, shielded from the critical
eyes of civil society organizations, a ruthless neoliberal trade

priority to production for local consumption.
Food sovereignty includes the right to
protect and regulate national agricultural
and livestock production and to shield
the domestic market from the dumping of
agricultural surpluses and low-price imports
from other countries. Landless people,
peasants, and small farmers must get access
to land, water, and seed, as well as productive
resources and adequate public services. Food
sovereignty and sustainability are a higher
priority than trade policies” (Via Campesina,
The International Peasants Voice: www.
viacampesina.org)
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agenda was being forced upon the world, especially on “developing” countries that still had some level of market
protection. More economic growth and international trade at any cost had become the central dogma of all policies.
And no treaty or agreement related to environmental or agricultural issues was allowed to interfere with this vital
concern.

Then came Seattle in 1999. The confrontation
between governments trying to push the world further
down the neoliberal route with a new WTO agreement,
and social movements taking to the streets to stop
them, had a powerful impact on both the WTO and
on the people and organizations fighting for a better
world. The WTO never fully recovered from the blow,
and the industrialised countries, in response, started
signing bilateral or regional trade agreements instead,
to secure their interests. To the social movements and
NGOs involved in fighting the neoliberal corporate _
agenda came the realization that we could actually : ] Yy
win bY having a clear, radical and coherent line of GRAIN's founding staff, Henk Hobbelink and Renée Vellvé, in 1987
analysis and action.

Another world is possible

Often hidden from view, and unexposed at international fora, were the organizations and movements that were
quietly resisting and building at the local level. The importance of these experiences became forcefully clear to GRAIN
when we got ourselves involved in the “Growing Diversity”project.]1 During a three-year period (2000-2003), this
project worked with hundreds of organizations around the world to discuss, analyze and document the experiences
of groups working at the local level to build local food and agricultural systems based on biodiversity. A massive
amount of evidence came out of this project that an agriculture different from the one being promoted by the
industrial powers and corporations was not only possible, but also more productive, more sustainable, and better
for the farmers and communities involved. It became clear to us that the work at local level of organizations and
communities resisting the neoliberal onslaught while developing strong alternatives was the backbone of any struggle
to bring this other world into being. There was another development in the first decade of the present century that
started strongly influencing agendas around agriculture and food systems. This was the emergence of the call for
food sovereignty and the growing presence and maturity of small-farmer organizations such as Via Campesina. Via
Campesina was created in 1993, and erupted on the international stage at the global civil society forum held parallel
to the 1996 world food summit in Rome, where it launched food sovereignty as the alternative framework for a
global world food system. Food sovereignty articulates the prioritization of food policies oriented towards the needs
of local communities and local markets, and based on local knowledge and ago-ecological production systems (see
Box: “Food Sovereignty”). For the first time, the global movement for a different food system had a concept and an
action agenda that connected all the dots, brought together local and international struggles, and formed a basis for
building alliances between different social movements and NGOs. In the decade that followed, many more groups
and movements started to use food sovereignty as their framework for action, and this framework was articulated
and further elaborated in numerous international and regional fora. The movement received a tremendous boost at
the global food sovereignty forum held in Nyeleni, Mali, in 2007, at which organizations representing small farmers,
fisherfolk, pastoralists, indigenous peoples, women and youth joined with NGOs and groups from the environmental
movement to further articulate a common action agenda for the future.

In the late 1990s, GRAIN embarked on an ambitious and radical decentralization process that would bring us
much closer to regional and local realities and struggles, and transform us into a truly international collective (see
Box: “A brief history of GRAIN”). This process transformed GRAIN’s agenda as well. The increased exposure to
local struggles and social movements made us realize that we could not limit our work to the issue-oriented agenda
of agricultural biodiversity, and we gradually broadened our focus to deal with the wider food system. As a result,
we were able to produce new analysis and fresh thinking on issues such as agrofuels, hybrid rice, bird flu, swine
fever, the food crisis, climate change and land grabbing, and connect them with the struggles for food sovereignty.
At the same time, we strengthened and deepened our relationship with — and support role to — groups in Africa,
Asia and Latin America. “Think globally, act locally” became GRAIN’s very way of working.
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A brief history of GRAIN

GRAIN’s work goes back to the early 1980s, when a number of activists around the world started drawing
attention to the dramatic erosion of genetic diversity — the very cornerstone of agriculture. Our work began
as research, advocacy and lobbying under the umbrella of a coalition of mostly European development
organizations. The work soon expanded into a larger programme and network that eventually needed its
own independent base. In 1990 Genetic Resources Action International, or GRAIN for short, was legally
established as an independent nonprofit foundation. In the second part of the 1990s, GRAIN reached an
important turning point. We realized that we needed to connect more with the real alternatives being
developed on the ground in the South. Around the world, and at the local level, many groups had begun
to rescue local seeds and traditional knowledge, and to build and defend sustainable, biodiversity-based
food systems under the control of local communities, while turning their back on the laboratory-developed
“solutions” that had only got farmers deeper into trouble. In a radical organizational shift, GRAIN embarked
on a decentralization process that brought us into closer contact with realities on the ground in the South
and in direct collaboration with partners working at that level. At the same time, we brought a number of
those partners into our governing body and started regionalising our staft pool. By the turn of the century,
GRAIN had transformed itself from a mostly Europe-based information and lobbying group into a dynamic,
truly international collective — functioning as one coherent organization — that was linking and connecting
with local realities in the South as well as with developments at the global level. In that process, GRAIN’s
agenda shifted markedly, away from lobbying and advocacy, and towards directly supporting and collaborating
with social movements, while retaining our key strength in independent research and analysis.

Lessons learnt and challenges ahead

The past 20 years have witnessed a tremendous increase in the dominance and control that huge transnational
corporations exercise over the global food system. In essence, the entire neoliberal globalization process has been
an exercise in handing over that control to them, and it has created tremendous inequity, human suffering and
environmental damage in the process. As a result, we are now faced with well over one billion people going hungry
every day, massive environmental destruction, and a climate crisis that we won’t be able to stop unless profound
changes are implemented. The challenges we face today are enormous. As the ever worsening and interconnected
financial, food and climate crises are clearly showing us, the current neoliberal development model is beyond repair.
At the same time, never before in history have we been faced with such powerful interests that want us to continue
on the current destructive path. The matter lies beyond the question of what kind of economic development model
to follow, or which seeds to use and which pesticides to avoid. It has become a matter of survival, for all of us.
Below we highlight a number of reflections on issues that, from our perspective, we have to deal with, if we are
to be successful.

Surviving in a hostile world

There is no point in denying that, despite the growing struggles of social movements, the world for most people has
become a worse place to live in than it was 20 years ago. We would argue that the same is true for most other species
as well. Several decades of the ruthless imposition of a neoliberal corporate agenda have left us with an aggressive
policy environment, with a tremendous loss of democratic spaces at all levels: locally, nationally and internationally.
While 20 years ago many of us were involved in all kinds of dialogues and roundtables, today it sometimes feels
as if there is no one left to talk to up there. Many states have largely become instruments to implement a full-
blown corporate privatization agenda, and many public institutions have turned into mere servants of that same
agenda. When we entered the 21st century, we were promised by world leaders that this would be the century of
democratization, of human rights, of the environment, of ending hunger - but already it has become perfectly
clear that we are heading in exactly the opposite direction. This often leaves us in a very hostile environment, with
increased repression against those that speak out, the criminalization of those who mobilize, and the silencing of
those who denounce.

Following or setting the international agenda?

In the past 20 years, the most interesting, promising and mobilizing concepts and advances have emerged when
social movements have decided to look at things from their own perspectives rather than within frameworks set
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by the powerful. We can recite a long list
of negotiations that we enthusiastically
got involved in because we felt that
we could achieve some positive results,
but in which we got trapped in endless
debates, where we saw our proposals
being stripped of their essential meaning
and corrupted into empty promises.
At the FAO we argued for “Farmers
Rights” to challenge the privatization
of seeds and genes, and to promote the
notion that rural communities are the
starting point for seed saving and crop
improvement. We ended up with a Treaty
that allows the patenting of genes, is
mostly focused on managing gene banks,

and - as lip service - might financially
support a few projects that involve on-
farm management of plant genetic resources. At the Biodiversity Convention we challenged “biopiracy’, and urged
the recognition of local communities in the management of biodiversity. We got “benefit-sharing regimes” that do
nothing about the monopoly control that corporations obtain on the biodiversity collected from the forests and are
essentially about regulating who gets paid for what when genetic resources change hands. They do little to protect
local communities from the continuous undermining of their territorial integrity and the biodiversity that they
manage, and indeed justify the “business as usual” approach. In the words of Erna Bennett, commenting on the
role of NGOs in intergovernmental negotiations, in an article in Seedling in 2002: “playing the game by the enemy’s
rules has achieved nothing but to show us how we got to where we are. But it has not shown us how to get out”
In contrast, we at GRAIN have learned by experience that, when movements clearly define their own perspectives,
strategies and time-lines, much more interesting things tend to happen. We have already referred to the growing
movement against the WTO, which maintained a clear and radical stand against the neoliberal development model.
We have also mentioned the food sovereignty initiative, which allowed people to see the fuller picture of the kind
of food system that has to be built. It helped to dissolve apparent conflicts of interest — between farmers in the
North and in the South, between producers and consumers, between farmers and pastoralists, and so on - by
clearly pointing out where the real source of the problem lies. It helped to build alliances between different social
movements, and had a strong mobilizing effect. It showed that another food system is possible. All these processes
are increasingly difficult for those in power to ignore, or to manipulate.

Source Seedling 2010

*Henk Hobbelink is co-founder of Grain, an international organisation that works to support small farmers and social
movements in their struggles for community-controlled and biodiversity-based food systems. www.grain.org.
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LIVING SEED — BREEDING AS CO-EVOLUTION

Dr. Salvatore Ceccarelli*

hree of the global issues most frequently debated today are biodiversity in general and agro biodiversity in
particular, climate change and hunger: the three problems are interconnected and should be dealt with as
such. As we will see later, seed production and seed sovereignty are central to the three problems.

It is now unequivocal that the climate is warming, as is evident from observations of increases in global average
air and ocean temperatures, widespread melting of snow and ice, and rising global average sea level. It is also very
likely that in several areas the frequency and the intensity of drought as well as the variability of the climate would
continue to increase to alarming levels. Some of the most profound and direct impacts of climate change over the
next few decades will be on agricultural and food systems (Brown and Funk, 2008).

In the context of climate change agro biodiversity is key to food security and today we witness a contradiction
between the scientific literature emphasizing almost daily the importance of agro biodiversity on one side, and the
continuous erosion of biodiversity on the other.

The industrialization of agriculture has caused an erosion of the diversity of crop varieties. Farms specialize in
livestock or crops, reducing the number of species; fields are enlarged, reducing the extent of field margins and
hedgerows; soil amendments enhance the uniformity of soils; and monocultures of genetically uniform individuals
tend to dominate (Frison et al., 2011).

Plant breeding has contributed greatly to the decrease of agricultural biodiversity which can be quantified by
the fact that barely more than 150 species are now cultivated; most of mankind now lives of no more than 12 plant
species, with the four biggest staple crops (wheat, rice, maize and potato) taking the lion’s share (Esquinas-Alcazar,
2010). Other examples from the World Conservation Monitoring Centre (1992) include:

e 74% of rice varieties in Indonesia descend from a common stock;
o 50% of the wheat crop in USA represented by 9 varieties;

o 75% of potato in USA represented by 4 varieties;

o 50% of soybeans in USA crops represented by 6 varieties;

« the number of rice varieties in Sri Lanka decreased from 2,000 in 1959 to less than 100 today of which 75%
descend from a common stock;

o 62% and 74% of the rice varieties in Bangladesh and Indonesia, respectively, descend from a common stock.

Furthermore, the differences between collecting missions in Albania (1941 and 1993) and in south Italy (1950
and the late 1980s) showed high losses in genetic variability with levels of genetic erosion of 72.4 and 72.8%,
respectively (Hammer et al, 1996). In India, rice varieties have declined from an estimated 400,000 before colonialism
to 30,000 in the mid-19th century with several thousand more lost after the green revolution in the 1960s; also
Greece is estimated to have lost 95% of its broad genetic stock of traditional wheat varieties after being encouraged
to replace local seeds with modern varieties developed by CIMMYT (Lopez, 1994). (Lopez, quoted by Heal et al.
(2004) also quotes a boast by Stalin to Churchill: “We have improved beyond measure the quality of our wheat.
We used to sow all varieties, but now we only cultivate the Soviet prototype. Any other cultivation than that is
prohibited nation-wide’”)

The evolution of plant breeding helps explain the process of genetic erosion and how the changes in who is
controlling seed production and seed supply occurred.

Co-oroINATED BY Navoanya | 39



For millennia plant breeding was done (not necessarily in the way we define it today) by farmers. Selection started
at the same time as domestication when the Neolithic man and women started intentional sowing, which applies
strong, unconscious selection pressure (Zohary 2004). Alleles for non-shattering, lack of dormancy, reproductive
determinacy and increased fertility of formerly sterile florets are all favored by the sowing-harvesting-sowing cycle
(Harlan et al. 1973). After domestication, farmers have continued to modify crops for millennia and have been
largely responsible for the spreading of crops across the planet (Gepts 2002). As they migrated across continents,
they brought with them their seeds and their animals, which both needed to adapt to the new environments, the
new soil types and possibly to new uses. This was possible because the seed they were taking along was far from
being uniform and was therefore capable of adapting to new climates and soils.

In the plant breeding done by farmers there was an emphasis on specific adaptation not only to the environment
(climate and soil) but also to the uses, so that it was obvious that the same farmer will select more than one variety
of the same crop and that different farmers will select different varieties. An important aspect of farmers’ breeding
was that the selection environment and the target environment was the same, a situation that avoids the negative
consequences of Genotype x Location interaction on response to selection (Falconer 1981). Over thousands of years
this process (farmers breeding) led to the formation of landraces. As they were the result of a lot of hard work,
farmers had a strong interest in saving seed and conserving the landraces.

Saving or conserving seed?

Farmers always conserved seed from harvesting to the next planting but saving implies doing something more,
i.e., avoiding its loss. Conserving seed has also a “saving” component in the sense that if the farmer always plants
and harvests the seed of the same landrace without falling into the temptation of buying “commercial seed of new
varieties”, he also conserves the landrace. Nevertheless, if he sows ALL the seed he has, then there is a danger that
in the case of adversities all is lost, both the seed and the landrace. Therefore saving has a connotation of preserving
from disappearance not only the seed but also all the knowledge associated with it.

Such landraces are still the backbone of a number of important food and feed crops in West Asia and North
Africa, and particularly of those crops which have been domesticated in the Fertile Crescent such as wheat, barley,
lentil and chickpea and many horticultural crops which are important in the traditional Arab cuisine.

Farmers in this area have developed special techniques to store the seed from harvesting to planting in conditions
that usually favor insects and rodents: a Syrian farmer discovered that a powder, commercially available for the
treatment of intestinal parasites in sheep, when sprayed over the jute bags containing the barley seed kept the seed
free of insects and was repellent for the rodents.

The maintenance of the landraces requires special skills and farmers still remember that their fathers used to
collect spikes (of wheat or barley) before harvesting, applying a sort of mass selection. The ability of some farmers
to produce seed of good quality is well recognized, and when farmers in West Asia feel that their landrace needs to
be “refreshed” — farmers say often that after few years the seed becomes “tired” - they always go to another farmer,
always the same, to get the new seed (of the same landrace).

There are stories, difficult to document such as the one of a drought in Tunisia, which left the farmers with no
seed of a particular landrace. Eventually it was found that the wives had stored some seed in jars underground and
even though in small quantity, it was sufficient to avoid the loss of the landraces.

Therefore, long before Mendel and long before plant breeding as we know it today, farmers planted, harvested,
stored and exchanged seeds, and fed themselves and others, and in doing all this they built a considerable amount
of knowledge about crops, their characteristics and possible uses, and their interactions with the surrounding
environment.

With the re-discovery of Mendel's work, two major changes took place. Firstly, plant breeding was moved from
farmers’ fields to research stations and from farmers to scientists. What was done by very many farmers in very
many different places started to be done by relatively few scientists in a relatively few places (the research stations)
which with time became more and more similar to each other. Secondly, breeding for specific adaptation that was
implicit in farmers’ breeding, was gradually replaced by breeding for wide adaptation.

The best example of this change has been the development of the same high-yield varieties of common food crops
in many countries, as a part of the green revolution. (Porceddu et al., 1988). The term Green Revolution was coined in
March 1968 by William S. Gaud, the director of the U.S. Agency for International Development (USAID) to indicate
the outcome of a development strategy based on a) new crop cultivars, b) irrigation, c) fertilizers, d) pesticides and e)
mechanization. Within that strategy, the new varieties were obtained by selecting for wide adaptation. Not only was this
exactly the opposite of what farmers had done for millennia, but the term wide adaptation was somewhat misleading
because it indicates wide “geographical” adaptation rather than wide “environmental” adaptation (Ceccarelli, 1989).
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In fact the agricultural environments in which these “widely adapted” varieties were successful were actually very
similar (high rainfall, good soil fertility, and chemical control of pests and diseases) or were made similar by adding
irrigation water and fertilizers when farmers could afford them. This caused four major problems. Firstly, the heavy
use of chemicals soon began impacting the environment. Secondly, the poorest farmers and particularly those living
in marginal environments were bypassed because they could not afford to purchase the chemicals needed to create
the right environments for the new varieties — not all scientists agree on this, but most of the poor farmers do. The
father of the Green Revolution, Norman Borlaug, pointed out a few years ago that “despite the successes of the
Green Revolution, about two billion people still lack reliable access to safe, nutritious food, and 800 million of them
are chronically malnourished” (Reynolds and Borlaug, 2006). Thirdly, there was a dramatic decline in agricultural
biodiversity because on the one hand hundreds of genetically diverse local varieties selected by farmers over millennia
for specific adaptation to their own environment and uses were displaced, and on the other hand the new varieties
(despite having different names) were all very similar in their genetic constitution. Fourthly, seed production, which
up to that point was in the hands of the farmers, became more and more centralized.

In these changes, there is no evidence that any use was made of, or any attention was paid to, the local knowledge
accumulated by the farmers communities over thousands of years.

Eventually, and towards the end of the 19th century, plant breeding gradually went from being predominantly
public to being predominantly private. The first consequence was that not all crops were treated equally, and some
became ‘orphan crops, neglected by science. These include some important food crops such as banana, cassava and
yam. The second consequence was the need to protect the seed produced by private companies, and a seed legislation
started to be developed that made illegal what the farmers had done for millennia: most of the laws which limi
the exchange of seed do not have any biological justification. In fact, at least in most of North Africa and West
Asia, farmers are still the major seed suppliers (Table XX) of major crops producing between 70% (in the case of
cereals) and nearly 100 % (in the case of forage crops) of the seed required. The figure of cereals in higher due
mostly to wheat because in the case of barley, even though with variation from country to country they produce
90% of seed. In individual countries the farmer’s seed covers from 95% or more as in the case of Yemen, to about
70% in the case of Tajikstan and Syria.

Table XX Farmers as mail seed suppliers of major crops in selected countries of North Africa and West Asia

PSD ASS PSD ASS PSD ASS  PSD ASS PSD ASS %

Country  PSD ASS

Total total Formal

Algeria 102348 18076 323109 93135 29
Egypt 78655 27932 14071 1112 7432 93 22781 80 7244 11728 313759 81279 26
Ethiopia 291122 5985 214152 988 16450 55 98923 848753 22514 3
Iran 1148671 359060 0 0.0 9327.6 93124 2815 264 566957 23404 2876442 751100 26
Pakistan 88232 28145 64740 1126 66346 1886 60454 9943 404945 25776 1778553 314497 18
Tajikstan 13857 395 812 776 93912 23421 173385 52514 30
Syria 24402 4007 34021 802 1118 1429 112641 50176 532360 176068 33
Turkey* 393211 34525 96454 769 4751 9314 67971 2950 462405 70885 2663678 320593 12
Yemen 14353 51 1796 404 3155 50208 3142 87165 4220 5
Total 4296600 1017356 1144283 83797 1683247 317520 159380 13236 4421730 296872 19368988 3375600 17
% Formal 30 2.5 9 0.4 9 100

PSD = Potential Seed Demand
ASS = Actual Seed Supply

While the actual figures may vary from year to year, from country to country and from crops to crops, what these
figures mean is that first farmers are good at producing good quality seed because there is no documented cases of
farmers’ produced seed which has been the cause for the spreading of diseases, and second that, as mentioned earlier,
limiting or considering illegal farmers’ seed production can only be justified in terms of protecting a monopoly.

While saving seed and even exchanging seed with other farmers for biodiversity purposes has been a traditional
practice, these practices have become illegal as the many plant varieties are patented or otherwise owned by some entity
(often a corporation).[1] Under Article 28 of the Agreement on Trade-Related Aspects of Intellectual Property Rights
(the TRIPS Agreement), “planting, harvesting, saving, re-planting, and exchanging seeds of patented plants, or of plants
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containing patented cells and genes, constitutes use” and is prohibited by the intellectual property laws of signatory
states.

Following the privatization of breeding, another factor contributing to the loss of agro biodiversity was the
consolidation of the seed grain industry globally, leading to a more limited choice of seed varieties (Heal et al.,
2004): as of 2008 49% of the global seed market was controlled by four companies which also control 53% of the
global pesticide market (Agrow News, 2008). A recent report (Fuglie et al, 2011) indicates that the consolidation
of the grain industry is increasing.

Many international organizations, recognizing the value of agro biodiversity for the future of humankind, are
promoting the conservation of local varieties and wild relatives of crops. The most frequent type of conservation is the
ex situ conservation in gene banks currently there are about 1500 gene banks which hold more than seven million seed
samples (Fowler and Hodgkin, 2004). Ten of the largest are hosted by the CGIAR Centers with very large collections
(for example 108,925 rice samples from 124 countries; 150,000 unique samples of wheat and its wild relatives from
more than 100 countries; 2,000 wild and 5,000 cultivated potato types, 6,000 sweet potato and more than 1,000 of other
Andean root and tuber crops; 35,682 samples of beans, 6.499 of cassava and 23,140 of tropical forages)

While these gene banks are essential as a last resort in rescuing seed in case of natural disasters, they do not
store everything and they freeze not only seeds but also their evolution at the time of collection. A proof of this is
the comparison between wild relatives of wheat and barley collected in Israel over a period of 28 years (1980 and
2008) which shows that the samples collected in 2008 are all significantly earlier than those collected in 1980 and
held in the gene bank (Nevo et al. 2012).

Another problem is that the material available in the gene banks is not easily accessible by farmers and therefore
there has been a worldwide interest by farmers’ communities to establish their own gene banks as a way to have
direct control on the genetic resources they consider important to them. Farmers gene bank may be considered
not to be the best place where to save seed because they often lack the equipment that guarantees the best storage
conditions. Also the “official” can be in danger when these happen to be in war zones. Three of the most recent
examples are Iraq’s gene bank in the town of Abu Ghraib, which was ransacked by looters in 2003. Fortunately,
there was a safety duplicate in the form of a black box at ICARDA, a CGIAR center in Syria. Mrs Sanaa Abdul
Wahab Al-Sheikh, who worked at the Abu Ghraib gene bank, saved about a thousand accessions by hiding them
underground and in her fridge. She now works at the new, rebuilt Iragi national gene bank at Abu Ghraib and the
accessions she saved from the old collection have been joined by hundreds of others that she’s been collecting from
farmers’ fields since 2004. Typhoon Xangsane seriously damaged the gene bank of the Philippines national rice gene
bank in 2006. The ICARDA gene bank in Syria has an uncertain future given the current political situation, and
although part of the germplasm has been safely duplicated,
the physical safety of the bank is far from being secured.

In North Africa and West Asia, the only known example
of farmers’ gene bank is in Iran. Farmers in Garmsar, Iran,
started doing Participatory Plant Breeding (see later) in 2006.
Their exchanges with professional breeders led to discussions
about one of their main problems: drought. They remembered
that their old landraces were more resilient to drought than
modern varieties. When an international breeder asked them
if they would be interested in reviving their landraces they
said yes. This led to a small project where 160 landraces
of wheat and 160 landraces of barley (all from Iran) were
secured from the Gene Bank of an International Center
(ICARDA) and planted in farmers fields and evaluated by
them. Older farmers identified several of the landraces and
their characteristics were recorded. Having these landraces
in their hands, and knowing how difficult it can be to access
the seeds of national and international gene banks (especially
without the help of collaborating breeders) led the farmers to
decide to keep all of these landraces in their own hands for
the future. They wanted to keep every single one just in case
it might be useful in the future. This led to the establishment
of the Garmsar Farmers’ Seed Bank, the first of its kind in
Iran in June 2011.

Inauguration of the Farmers’ Gene Bank in Garmsar (left)
and some of the labeled seed samples ready for storing
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Projects similar to the one described in Iran were also conducted in Yemen and Jordan, two countries that have
their own National gene bank and where farmers have a strong interest in conserving their landraces particularly
in view of their possible role to cope with climate changes.

However, no matter who and how saves and conserves the seed, the seed in a jar, or in a plastic bottle, or in
an aluminum foil, at low or ambient temperature , on the one hand it is absolutely necessary and on the other it
is absolutely insufficient to cope with future challenges.

Therefore, in several countries of North Africa and West Asia, while reaffirming the importance for farmers to
conserve (save) the seeds of their varieties, the concept of letting the seed evolve has been introduced because we do
not know whether the genes they posses will be able to cope with the challenges of the future climate. The two concepts
(conservation and evolution) are not in conflict.- and the concept of ‘how to conserve evolution’ will be discussed later.

In a recent document (Foresight. The Future of Food and Farming, 2011) three important points are made:

o Innovation in how to involve producers in improving yields sustainably is as important as innovation in research
— there is still a need for far greater participation of producers in defining and monitoring success;

o With much technology development taking place at greater distances from the farmer’s plot, stronger mechanisms
are needed to ensure that representatives of poor farmers and groups experiencing chronic hunger are included
in local and national fora;

+ Smallholder farming has been long neglected. It is not a single solution, but an important component in both
hunger and poverty reduction.

The document reassess in different words what is written in Article 6 of, the International Treaty on Plant
Genetic Resources for Food and Agriculture (FAO, 2009) “ The sustainable use of plant genetic resources for
food and agriculture may include such measures as: promoting, as appropriate, plant breeding efforts which, with
the participation of farmers, particularly in developing countries, strengthen the capacity to develop varieties
particularly adapted to social, economic and ecological conditions, including in marginal areas” And one of the
recommendations of the report of the United Nations (De Schutter, 2009) “donors and international institutions,
including the Consultative Group on International Agricultural Research and FAO, should put farmers at the centre
of research through participatory research schemes such as participatory plant breeding”

This widespread interest in participation has been recognized since the early 80’s by scientists (social scientists
first and later biological scientists) and in the case of plant breeding has been implemented as participatory plant
breeding (PPB), a process by which farmers are routinely involved in a plant breeding program with opportunities
to make decisions throughout (Halewood et al., 2007).

The model of participatory plant breeding we have implemented (Ceccarelli et al., 2000; Ceccarelli and Grando,
2007), initially in Syria and then gradually in Tunisia, Morocco, Jordan, Egypt, Eritrea, Algeria, Yemen, Iran and
Ethiopia in crops such as wheat, barley, lentil, chickpea and faba bean, combines modern science with the “local
knowledge”, brings plant breeding back into farmers’ hands - and not farmers back into breeding as a recent
publication suggests (Almekinders and Hardon, 2006), and also encourages a return to diversity.

The main feature of PPB is that farmers (or in general, users) are involved in designing and developing technologies
- not just in testing the final products of scientific research as done in conventional (non-participatory)research.
Specifically, there are several differences between conventional and participatory plant breeding: in conventional plant
breeding - and only with few exceptions - new varieties are selected on research stations by breeders and the final
products are tested on farm. Adoption occurs at the end of the breeding process. In PPB new varieties are selected in
farmers’ fields jointly by breeders and farmers and adoption occurs during the breeding process. In order to be fully
participatory the program needs to be inclusive with specific regard to women because particularly in low-income
countries they play a critical role in agriculture, and agriculture plays a critical role in their livelihoods. Purposively
empowering women and focusing on their unique challenges will bring much wider gains in terms of poverty and
productivity (Foresight. The Future of Food and Farming, 2011).

Scientifically, conventional plant breeding and PPB are the same process but PPB differs in three key organizational
aspects:

o Trials are conducted in farmers’ fields and managed by farmers;
o Farmers participate as equal partners in the selection process;

o The process can be duplicated independently in a large number of locations and countries, with different
methodologies and germplasm depending on the crop and the country.

PPB can impact positively on biodiversity because, being a highly decentralized process, it produces varieties
which are different from country to country, from village to village within a country, and even within the same
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village depending, among other factors, on the age, wealth and gender of the farmers. In addition to increasing
biodiversity in space PPB increases biodiversity in time because the process is cyclic and there is a rapid turnover
of varieties thus creating a system which makes it difficult for pathogens to spread. Another dimension of the
biodiversity generated by PPB is that the varieties selected by farmers are often not homogenous, i.e. they are still
genetically variable - like the landraces - in contrast to the majority of varieties produced by conventional breeding
in which all the plants are genetically identical (pure lines, hybrids, clones).

Even though PPB has been practiced for only 20 years, there are already indications of impacts at various levels:

« Adoption: many new varieties have already been adopted by farmers even though the program is relatively new;
in Syria more than 80 lines and/or populations have been named and adopted by farmers from the PPB trials
since 2000, compared with seven varieties released by the conventional breeding program in nearly 25 years. In
some areas of Syria the adoption of the PPB varieties has reached 80% of the barley area. In Jordan and Algeria,
the first PPB varieties (one in each country) are under multiplication to be submitted to the variety release
committee; in Eritrea three food barley, ten bread wheat and two durum wheat varieties have been selected by
farmers, in Yemen two varieties of barley and two of lentil have been adopted, in Egypt three barley varieties
have been selected by farmers in the project area (the North-West coast). In Iran, at the end of the first PPB
cycle, farmers selected four varieties and are currently testing various types of mixtures between them. Two
aspects of the participatory selection process are 1) the yield advantages, as high as 50-70% that are possible to
achieve in low rainfall, drought stresses areas only by changing the variety - in these areas conventional plan
breeding was never able to introduce any new variety; and 2) in most cases these yield advantages have been
obtained using landraces for which farmers have consistently expressed a strong preference particularly in dry
areas (Figure 15.4).

Other types of impact include:

« Institutional: in several countries, policy makers and scientists are showing much more interest in PPB as it is
expected to generate more relevant results more quickly and at a lower cost;

o Farmers skills and empowerment: the interactive nature of the PPB programs has considerably improved
farmers’ knowledge, their ability to negotiate, and their dignity. It is because of their skills and their increased
self-confidence that farmers in a number of countries started exploiting the additional advantages of evolutionary
plant breeding as described in the next section;

+ Biodiversity: different varieties have been selected in different areas in each country, in response to different
environmental constraints and users’ needs. Interest in landraces has increased as indicated by the request of
farmers in Syria, Jordan, Algeria, and Iran to have access and to evaluate their landraces kept in the gene banks.

From the point of view of the global issues mentioned earlier, one of the advantages of PPB is that by matching
one of the key recommendations of the interim report of the Special Rapporteur to the United Nations on the right
to food (“Put farmers at the centre of research through participatory research schemes such as participatory plant
breeding”, pg 22) provides an increase of agricultural production directly in the farmers’ fields making therefore
those increases available and accessible.

Participatory plant breeding also has the ability of addressing the specific needs of family farms and to make
them more productive thus alleviating poverty and meeting local and global food demand. This will shift the focus
from large-scale industrial farming addressing the research themes for smallholdings, which are very different from
those of large-scale farming because they involve, for example, concepts such as crop rotation, complements of
animals and plants, and the use of animal waste as fertilizer (Godfray, 2010).

We mentioned earlier that gene banks are are essential as a last resort for rescuing seed in the case of natural
disasters but they freeze not only seeds but also their evolution at the time of collection. This suggests that
landraces and wild relatives should also be conserved in situ, i.e. in their own native environment. Based on the
evidence that evolutionary adaptation has occurred in a number of species in response to climate change both in
the long term and in the short term, and on the recent demonstration (using experimental evolution) that while
out-crossing populations are able to adapt rapidly to environmental changes, also a small amount of natural crossing
(such as in self-fertilizing crops) allows adaptation to stress environments to develop (Morran et al., 2009), we have
attempted to make the process of in situ conservation more dynamic by combining participation and evolution in
participatory- evolutionary breeding programs (Phillips and Wolfe, 2005; Murphy et al., 2005; Ceccarelli et al., 2010).
These programs could represent a dynamic and inexpensive strategy which will quickly enhance the adaptation of
crops to climate change and that will combine better adapted varieties with the mitigation effects of eco-efficient
management systems.
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This idea was first proposed by Suneson (1956) as follows: “the core features (of the evolutionary breeding
method) are a broadly diversified germplasm and a prolonged subjection of the mass of the progeny to competitive
natural selection in the area of contemplated use”

We have implemented the first participatory- evolutionary breeding programs in 2008 by constituting a mixture
of nearly 1600 barley F, representing the entire ICARDA' barley crossing program of that year and hence including
a wide range of germplasm from the wild progenitor, Hordeum spontaneum, to landraces from several countries and
to modern breeding materials. The barley population was planted in 19 locations in Syria, Jordan, Algeria, Eritrea
and Iran. This has been followed in 2009 by a population of durum wheat consisting of a mixture of slightly more
than 700 crosses which was planted in four locations, and in 2010 by a population of nearly 2000 segregating
populations of bread wheat which was planted in two locations (one of which for seed multiplication). These
populations will be left evolving in a multitude of environments, chosen by the farmers and characterized by single
abiotic or biotic stresses or combinations of stresses and under different types of agronomic management (Figure
1) with the expectation that the frequency of genotypes with adaptation to the conditions (climate, soil, agronomic
practices and biotic stresses) of the locations, where each year the population is grown, will gradually increase. The
simplest and cheapest way of implementing evolutionary breeding is for the farmers to plant and harvest in the same
location. It is also possible and actually desirable, to plant samples in other locations affected by different stresses
or different combinations of stresses by sharing the population with other farmers. For example, in Iran the barley
population which was planted by five farmers in two provinces in 2008, spread to 50 farmers in four provinces in
the cropping season 2010-2011 and is currently grown on more than 300 ha.

However, the best way of exploiting the progressive better adaptation of the evolutionary populations is to
consider it as an evolving source of new cultivars progressively better adapted to the evolving agronomic and
climatic conditions: to do this farmers, by themselves or jointly with scientists, can use these evolving populations
to select the most desirable plants, spikes, panicles, roots, tubers etc. - depending on the crops and use them in
participatory breeding programs as described earlier.

While the population is evolving, the lines or sub-populations can be tested as pure lines (in the case of self-
pollinated), clones (in the case of vegetatively propagated) or populations (in the case of cross pollinated) in the
participatory breeding programs, or can be used as multi lines, or a subsample of the population can be directly
used for cultivation exploiting the advantages of genetic diversity described earlier. The key aspect of the method
is that, while the lines are continuously extracted, evaluated and exploited, the population is left evolving for an
indefinite amount of time, thus becoming a unique source of continuously better-adapted genetic material directly
in the hands of the farmers - a sort of evolving gene bank.

In Iran, the interest generated by the barley population has suggested the Iranian breeders to make their own
bread wheat and durum wheat populations. The evolutionary bread wheat population, created by mixing Iranian
breeding material was distributed and planted in different regions of Kermanshah province and showed resistance to
lodging and rust and out-yielded the most widely grown cultivar Sardari (Hagparast, personal communication).

Eventually farmers communities holding collections of landraces can develop their own evolutionary populations.
While keeping the original collection, they can use a little amount of seed from each landraces, mix it, plant the
mixture and leave it to evolve.. With the skill they already have or those they have acquired through participatory
plant breeding, they can eventually accelerate the process of evolution by applying artificial selection. As the population
evolves, they may conserve year after year some seed of the evolving population, thus conserving evolution.

Combining seed saving with evolution and bringing back the control of seed production in the hands of farmers,
can produce better varieties and more diversified that can contribute to help millions of farmers to reduce the
dependence external inputs and vulnerability to disease, insects and climate change, and ultimately contribute to
food security for all.

*Salvatore Ceccarelli has been a plant breeder with the International Center for Agricultural Research in the Dry Areas (ICARDA)
in Syria since 1980. Formerly Full Professor in Agricultural Genetics at the University of Perugia, Italy, today he is an authority on
participatory plant breeding and has won many accolades for his contributions including the CGIAR award for the Outstanding

Scientific Article for the year 2000.
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OCCUPYING THE SEED
Applying Open Source Biology in Service of Seed Sovereignty

Jack Kloppenburg*

Please send your ideas, your hopes, your dreams so we can build a strong movement to ‘Occupy the Seed.’.
(Shiva 2012)

n her letter of invitation, Vandana Shiva admonishes contributors to this report to consider how they might
I“occupy the seed” That phrase draws on a contemporary trope with substantial popular resonance. The verb

“occupy” has come to be used in reference to widespread efforts by civil society to step into corporate space
(e.g., Wall Street) to impede the activities being carried out there, or to populate still-free public spaces in order to
prevent their private appropriation. Certainly, proponents of “seed sovereignty” have worked hard in these areas,
organizing actions both to impede the proliferation of patented seed and to prevent biopiracy.

But the achievement of seed sovereignty will ultimately depend on more than just slowing the progress of the
corporate privatization/globalization project. Though absolutely necessary, a defensive stance alone is not sufficient
to realize the goals of agroecological sustainability. “Occupying the seed” must come to mean not simply moving
into social and political and geographic and biological spaces to prevent the use of plant genetic resources in
destructive and unjust ways, but also the proactive creation of new, commons-like spaces which can be occupied
for the establishment and elaboration of more just and sustainable forms of social production.

For several years now, I have been intrigued by the possibility of applying the principles and mechanisms associated
with open source software to the seed sector (Kloppenburg 2009, 2010a, 2010b, 2011). Specifically, I have been trying
to envision how the General Public License that is the legal and operational foundation of the free and open source
software movement might serve as a template for the development and deployment of an analogous General Public
License for Plant Germplasm (GPLPG). Could a GPLPG catalyze the creation of a protected commons of farmers
and plant breeders whose materials would be freely available and widely exchanged but would be effectively protected
from appropriation by those who would monopolize them? In what follows, I explore this possibility.

The Erosion of Seed Sovereignty

Until the 1930s, farmers in both the North and South enjoyed nearly complete sovereignty over their seeds. That is,
they decided what seeds to plant, what seeds to save, and who else might receive or be allocated their seed as either
food or planting material. Such decisions were made within the overarching norms established by the cultures and
communities of which they were members. While these customary arrangements often recognized some degrees of
exclusivity in access to genetic resources, they were largely open systems that operated on the bases of reciprocity
and gift exchange rather than the market. Indeed, these customary arrangements usually functioned to stimulate and
facilitate — rather than restrict — the wide dissemination of seed (Zimmerer 1996; Salazar et al. 2007). The sharing of
seed resulted in the continuous recombination of genetic material, which in turn produced the agronomic resilience
that is characteristic of farmer-developed crop varieties and landraces. This historic creation and recreation of crop
diversity not only fed particular communities and peoples but collectively constitutes the rich repository of genetic
resources on which future world food production will depend.

Since the 1930s, farmers’ sovereignty over seeds has been continuously and progressively eroded while the
sovereignty of what is now a “life sciences industry” has been correspondingly enlarged. The development of
inbreeding/hybridization in maize first separated the farmer from the effective reproduction of planting material
and created the opening needed for private capital to profit from the seed sector (Kloppenburg 2004). Hybrids
were subsequently developed in all crops that were amenable to this biological convention. Most recently, genetic
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engineering has been used to develop “Genetic Use Restriction Technologies” that prevent a seed from germinating
unless proprietary chemicals are applied. Dubbed “Terminator Technologies” by activist groups (ETC Group 2002),
their development has no agronomic function but is intended to solve industry’s plant-back problem in crops
where hybridization has proven elusive (wheat, soybeans) and in nations in which intellectual property rights are
nonexistent or their enforcement is ineffectual.

A second route to the expropriation of farmers’ access to the reproducibility of seed has been the progressive
development of ever more restrictive intellectual property rights legislation. The 1961 creation of the Union for the
Protection of New Varieties of Plants by six European nations stimulated passage of the 1970 Plant Variety Protection
Act in the United States. Though the specific legal and policy mechanisms have been somewhat different between
Europe and North America (Bocci 2009), all have fostered a regulatory environment that has resulted in continuous
contraction of the spaces and modalities available to informal seed exchange and growing restrictions on the “farmers’
privilege” (as opposed to the “breeders’ rights”) to save and replant seed of protected varieties. Over the last two
decades, standard utility patents have increasingly been applied to crop genetics in both North America and Europe.
The absence of farmers’ privilege/exclusion clauses in patent law has rendered plant-back unambiguously illegal in
Canada and the U.S., and companies such as Monsanto and Syngenta have initiated a brutal propaganda and legal
assault against farmers found to be violating their property rights (Center for Food Safety 2004).

Both national and transnational structures of governance are being used to promulgate and extend this legal
framework at a global scale. The World Trade Organization now requires all member-states to offer some form of
intellectual property rights for plants. Such a provision was imposed on Iraq by the U.S. occupation administration,
and similar - if less transparently coercive — pressures are being applied by the advanced capitalist nations in trade
negotiations with partners in the Global South. As a result, many countries have established laws that attenuate
farmers’ rights to save and replant seed (GRAIN 2003). Not only are these regulations effectively an enclosure of
farmers’ practices as well as their genetic resources, but as incentives for private investment they become a platform
and justification for the debilitation of public breeding programs.

Farmers are not the only ones to find choices about how to perform their work - or if they can even undertake
it - constrained by the growth of intellectual property rights. Public plant scientists especially find their “freedom
to operate” being circumscribed by proliferating “patent thickets” (Graf et al. 2003). The ongoing emasculation of
public research institutions (e.g., universities, government facilities, the CGIAR system), and the subordination of their
work to corporate objectives has resulted in an overwhelming focus on the private sector development of genetically
modified (GM) varieties (Gepts 2004). The failure of public science to provide an alternative to corporate seeds has
permitted the global dissemination of crop varieties that do not meet the needs of most farmers, that often cannot
be legally saved, that reinforce the expansion of unsustainable monocultures, and that too often contaminate other
varieties with proprietary transgenes (Rosset 2006).

On Beyond Farmers’ Rights?

An encouraging feature of the past decade has been the emergence of a robust, globally distributed resistance to
the ways in which capital has chosen to shape global agricultural markets, develop biotechnology, and construct
intellectual property rights (IPRs) (Schurman and Kelso 2003). Widespread popular aversion to patents on life-
forms and to such pernicious applications as “Terminator Technology” has been joined to concerns in the scientific
community about growing limits on their own “freedom to operate” amongst the proliferating corporate “patent
thickets” Farmers, indigenous peoples, and civil society advocacy groups have been working in the context of a
diffuse but powerful social movement that has had success at slowing - though certainly not stopping — what has
come to be broadly understood as the project of corporate “globalization” in agriculture.

But if resistance activities have shown increasing numbers of people that “another world” is necessary, it becomes
even more important to show them that another world is actually possible. In this arena, farmers and indigenous
peoples and advocacy groups have not been as successful in working toward seed sovereignty as might be hoped.
The three principal avenues for this effort have been establishment of “farmers’ rights” at the international level,
proposals for various sui generis arrangements in national contexts, and the promulgation of a wide range of bilateral
agreements between bioprospectors and target communities themselves.

Much of the affirmative action that has been pursued on genetic resources over the last twenty-five years has been
undertaken under the rubric of the construct called “farmers’ rights” Alas, farmers’ rights as they have appeared in
international fora have been little more than a rhetorical sleight of hand, a means of diverting activist energies into
prolonged discussions with the corporate/bureaucratic masters of passive-aggressive negotiation. A second line of
action has involved efforts to exploit the sui generis opening in the WTO’s Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS). In practice, many nations — often under pressure from the USA and other advanced
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capitalist nations — simply adopt a plant breeders’ rights framework rather than develop an alternative approach. With
international and national-level institutions insufficiently attentive to their needs and rights, communities of farmers
and indigenous peoples have in many cases turned to a third mechanism - direct bilateral arrangements — in an effort
to establish rights over crop biodiversity, manage bioprospecting, and derive a flow of benefit from genetic materials.
The evidence produced by a number of assessments of these arrangements shows that not only have they failed to
deliver any significant benefits, they have also frequently caused considerable social disruption and have too often
actually been actively damaging to the contracting communities (Hayden 2003, Greene 2004).

It should not be surprising that these three modalities have been only sporadically effective. The existing IPR
regime is a juridical construct shaped to serve particular interests. IPRs are actually a means of circumventing and
obscuring the reality of social production and subsuming the products of social production under private ownership
for the purposes of excluding others from use. How can they be anything but antagonistic toward social relations
founded on cooperative, collective, multigenerational forms of knowledge production? If another world is going to
be possible, might its development not be facilitated more by the expansion of opportunities for humans to enact
the principle of sharing than on the extension of the reach of the principle of exclusion?

That last statement sounds both idealistic and naive. But need it be? The regime of “common heritage” was
characterized by widespread benefits from the free exchange of crop genetic materials worldwide. The legitimacy
of this arrangement was called into question at the FAO in 1979 because, as it expanded globally, the seed industry
had begun using IPRs to exclude others from access to their varieties for multiplication and breeding purposes.
The problem was not that seed companies were obtaining and using crop genetic resources, or even that they
were selling seed, but that they were restricting access to and preventing the use of materials that, as a matter of
reciprocity, ought to have been shared. It is this failure of reciprocity and — with patenting, the elimination of the
right to replant and to use for research, the loss of the derivative right to use — that is regarded as asymmetrical
and therefore unjust. The inequitable nature of this practice has been compounded as corporations have used IPRs
over genetic materials not just to accrue monopoly rents, but to actively undermine the independence of farmers
and the integrity and capacity of public plant science.

Significantly, the initial strategic response at the FAO in 1979 was not to make companies pay for genetic resources
but to declare that what they claimed as proprietary lines were in fact part of common heritage. This position was
deemed impractical by many and the debate was soon transformed from how to enlarge the commons to how make
industry pay for its raw materials. I was one of those who in the 1980s argued for what I now regard as a marketized
and therefore misconceived and inadequate response (Kloppenburg and Kleinman 1987). The logical outcomes of
that strategy are the flawed, compensationist modalities described above. Those modalities have neither protected
farmers and indigenous peoples from biopiracy nor brought them much benefit, but have functioned mostly to
legitimate and institutionalize their continued expropriation.

The really radical route to reestablishing symmetry in flows of crop germplasm was not to arrange payment for
access to genetic resources in addition to IPR lines, but to work for reconstitution of the commons for both types
of germplasm. But I was correct, back in 1987, in my judgment that pulling the companies’ breeding lines into the
status of common heritage was not a workable approach, and that continuing to maintain peasant land races as a
freely accessed mine for genetic resources was unjust.

Is there a way out of this conundrum? Perhaps the really radical route to establishing a just regime for managing
flows of crop germplasm is not to arrange payment for access to genetic resources in addition to IPR lines, but
to create a mechanism for germplasm exchange that allows sharing among those who will reciprocally share, but
excludes those who will not. What is needed is not recreation of the inadequate open-access commons, but creation of
a “protected commons”” This is what biological open source may offer. While it is no panacea, it represents a plausible
mechanism for engaging in both resistance and creativity and for moving in concrete ways toward realization of
seed sovereignty.

Open Source Informatics

Issues of commodification, ownership and exclusion of use are not unique to farming and plant breeding. Nowhere
have these problematics been more clearly addressed than in the field of software development. While creative
capacity in software development is globally distributed among individuals, universities, and variously sized firms,
a few companies have attained a dominant market position from which they have used IPRs to reinforce their
own hegemony by restricting the use of their proprietary software, especially of operating system code. Frustrated
by expanding constraints on their ability to add to and to modify and to share as freely as seemed personally and
socially desirable, software developers sought ways to create space in which they could develop content and code
that can be liberally exchanged and built upon by others (Raymond 1999, Lessig 2004, Boyle 2008).
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The resultant “free and open source software” (FOSS) movement is quite diverse, encompassing a considerable
range of organizations and methods (e.g., Creative Commons, FOSSBazaar, Free Software Foundation, Open Source
Initiative). What unifies these initiatives is a commitment to allowing software users to access and modify code
and - critically - to implementation of an enforceable legal framework that preserves access to the original source
code and to any subsequent modifications and derivatives. The Free Software Foundation (2008) specifically intends
to preserve four kinds of freedom:

o The freedom to run the program, for any purpose.
o The freedom to study how the program works, and adapt it to your needs.
o The freedom to redistribute copies so you can help your neighbor.

o The freedom to improve the program, and released improvements to the public, so that the whole community
benefits.

The FOSS movement has enjoyed considerable success. Thousands of open source programs are now available,
the best known among them being the operating system Linux.

The practical utility of the shared innovation that characterizes open source software development and
improvement is captured in what is known as Linus’ Law: “Given enough eyeballs, all bugs are shallow.” That is, the
mobilization of large numbers of people working freely together in “decentralized/distributed peer review” generates
what Eric Raymond (1999) calls a “bazaar” - as opposed to a “cathedral-builder” - approach to innovation. Users
are transformed from customers into co-developers and the capacity for creative, rapid, site-specific problem-solving
is greatly multiplied. Furthermore the social utility of such a collective enterprise is that, as a result of the open
source licensing arrangements under which work proceeds, the results of social labor remain largely socialized and
cannot be monopolized.

The critical feature of open source software is that it is copyrighted and made available through a license - the
General Public License (GPL) or one of its many iterations - that permits modification and distribution as long as
the modified software is distributed under the same license through which the source code was originally obtained.
That is, source code and any modifications must be freely accessible to others (hence “open source”) as long as they
in turn agree to the provisions of the open source license. Note that the “viral” effect of such “copyleft” arrangements
enforces continued sharing as the program is disseminated. Just as importantly, this form of licensing also prevents
appropriation by companies that would make modifications for proprietary purposes since any software building on
the licensed code is required to be openly accessible. Thus, software developed under open source arrangements is
released not into an open access commons, but into a “protected commons” populated by those who agree to share.

From Software to Seeds

Agriculture offers great potential for elaboration of what Ravi Srinivas (2002) has called a “BioLinux” approach
to biological open source innovation, and what Richard Jefferson (2006) has pioneered as the “BiOS Initiative”
Millions of farmers the world over are engaged in the recombination of plant genetic material and are constantly
selecting for improvements. Like programmers, farmers have found their traditions of creativity and free
exchange being challenged by the IPRs of the hegemonic “ownership culture” and have begun looking for ways
not just to protect themselves from piracy or enclosure, but also to reassert their own norms of reciprocity and
innovation.

Moreover, farmers have potential allies who are themselves capable of bringing useful knowledge and significant
material resources to bear. Although its capacity is being rapidly eroded, public plant breeding yet offers an institutional
platform for developing the technical kernels needed to galvanize recruitment to the protected commons. And in
the practice of “participatory plant breeding” there is an institutional vehicle for articulating the complementary
capacities of farmers and scientists in the North as well as the South. Could copyleft arrangements establish a space
within which these elements might coalesce and unfold into something resembling seed sovereignty? How would
BioLinux arrangements find concrete expression?

In 1999, University of Minnesota bean breeder Tom Michaels outlined how this might occur. He proposed a
“General Public License for Plant Germplasm” (GPLPG) modeled explicitly on the General Public License developed
by the FOSS movement for software Michaels 1999). Plant scientists would supply germplasm to other parties
accompanied by a Materials Transfer Agreement (MTA) spelling out the provisions of the GPLPG. Those conditions
would include copyleft provisions permitting further development and recombination and improvement of the
germplasm, but requiring that any lines or cultivars derived in whole or in part from GPLPG plant germplasm
likewise be made available to others under the GPLPG and without further restriction for use in subsequent
breeding programs.
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This mechanism is simple, elegant, and effective. No new law is required; like the “shrink-wrap” license already
common to software and commercial seed sales, the GPLPG is based on existing contract law. No patenting or PBR
protection is necessary; again, the GPLPG is based on existing contract law, not on IPR statutes. The GPLPG is
enforceable in existing law. And just as with the “shrink-wrap” license already common to software and commercial
seed sales (Technology Use Agreements), there are statutory legal consequences for those who violate the license
provisions. The GPLPG is compatible with commercial seed sales; seed of GPLPG lines maybe reproduced and sold,
but the vendor has no claim on subsequent uses or distributions. GPLPG seed will not be attractive for appropriation
and incorporation into proprietary breeding programs; the “viral” nature of the license requires that any derivative
lines developed using GPLPG germplasm must also be distributed under the GPLPG, thus eliminating the possibility
of capturing monopoly profits from downstream patenting of derivative applications and uses.

In sum, the GPLPG is sufficiently simple to be used by many different actors (individual farmers, communities,
indigenous peoples, plant scientists, universities, non-governmental organizations, government agencies, and private
companies) in many places and diverse circumstances. Properly deployed, it could be an effective mechanism for
creating a “protected commons” for those who are willing to freely share continuous access to a pool of plant
germplasm for the purposes of bazaar-style, distributed peer production.

How might use of the GPLPG (or some variant) by farmers, indigenous peoples or public agencies and scientists
contribute to the achievement of seed sovereignty)? The GPLPG has useful application to resistance activities. It
could:

« DPrevent or impede the patenting of plant genetic material. The GPLPG mandates sharing and free use for breeding
and research of the subsequent generations and derivatives of the designated germplasm. In effect, this prevents
patenting since there can be no income flow from the restricted access to subsequent generations and derivative
lines that it is the function of a patent to generate. While the GPLPG does not prohibit patenting, it renders it
pointless. Further, the “viral” nature of the GPLPG means that as germplasm is made available under its provisions
and used in recombination, there is a steadily enlarging the pool of material that is effectively insulated from
patenting.

Prevent or impede bioprospecting/biopiracy. Faced with a request to collect germplasm, any individual, community
or people could simply require use of a MTA incorporating the GPLPG provisions. Few commercially oriented
bioprospectors will be willing to collect under those open source conditions.

o Prevent or impede the use of farmer derived genetic resources in proprietary breeding programs. Because neither
the germplasm received under a GPLPG nor any lines subsequently derived from it can be use-restricted for
breeding and research, such materials are of little utility to breeding programs oriented to developing proprietary
cultivars. Any mixing of GPLPG germplasm with these IPR-protected lines potentially compromises their
proprietary integrity.

o Prevent or impede further development and deployment of GMOs. The development of transgenic cultivars almost
universally involves multiple layers of patented and patent-licensed germplasm. Moreover, many of the critical
enabling technologies employed in genetic engineering are patented and their use restricted by licenses. Given
the large investments that have been made and accompanying expectations of high financial returns, GMOS will
not be developed if they cannot be IPR-protected. Any mixing of GPLPG germplasm with these IPR-protected
materials and tools compromises their patentability. Use of the GPLPG cannot itself stop the further development
of GMOs, but it can impede it by preventing additional genetic resources from being drawn into the web of
proprietary and IPR-protected materials.

In addition to its capacity for reinforcing resistance, the GPLPG may have even more potential for occupation,
for the creation of effective, autonomous space for the elaboration of transformative alternatives. Use of the GPLPG
would help to:

o Develop a legal/institutional framework that recognizes farmers’ collective sovereignty over seeds. A major advantage
of the GPLPG is that it does not require the extensive development of new legal statutes and institutions for its
implementation. It relies on an elegantly simple vehicle (the MTA) that is already established and enforceable
in conventional practice and existing law. It uses the extant legal regime to establish rights over germplasm,
but then uses those rights to assign sovereignty over seed to an open-ended collectivity whose membership is
defined by the commitment to share the germplasm they now have and the germplasm they will develop. Those
who do not agree to share are self-selected for exclusion from that protected commons. It is important to note
that this approach really assigns sovereignty over seed to a collectivity of “seed users” rather than farmers per
se, although that collectivity is effectively composed largely of farmers.
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o Develop a legal/institutional framework that allows farmers to freely exchange, save, improve, and sell seeds.
For farmers, the feature that is of principal importance is the freedom to plant, save, replant, adapt, improve,
exchange, distribute and sell seeds. To paraphrase the “four freedoms” specified by the Free Software Foundation,
the GPLPG establishes a legal framework within which farmers can maintain:

The freedom to grow the seed, for any purpose.
The freedom to study how the seed works, and adapt it to their needs.
The freedom to redistribute the seed so they can help their neighbors.
The freedom to improve the seed, and release improvements to the public, so that the whole community
benefits.

o Develop an institutional framework in which farmers cooperate with plant scientists in the development of new plant
varieties that contribute to a sustainable food system. The protected commons that could be engendered by the
GPLPG can, and must, also encompass scientific plant breeders whose skills are different from but complementary
to those of farmers. Participatory plant breeding offers a modality through which the labor power of millions
of farmers can be synergistically combined with the skills of a much smaller set of plant breeders. The GPLPG
offers plant scientists in public institutions a means of recovering the freedoms that they - no less than farmers
- have lost to corporate penetration of their workplaces.

o Develop a framework for marketing of seed that is not patented. The GPLPG is antagonistic not to the market,
but to the use of IPRs to extract excess profits and to constrain creativity through restrictions on derivative uses.
Under the GPLPG, seed may be reproduced for sale and sold on commercial markets. By carving out a space
from which companies focusing on patented lines are effectively excluded, the GPLPG creates a market niche
that can be filled by a decentralized network of small scale, farmer-owned, and cooperative seed companies that
do not require large margins and that serve the interests of seed users rather than investors.

In the face of increasing restrictions on their degrees of freedom to access and use seed, we should explore how
copylefting offers a means for farmers and plant scientists to create a semi-autonomous, legally secured, “protected
commons” in which they can once again work collectively to express the inventiveness that has historically so
enriched the agronomic gene pool.

Conclusion: Toward Occupying the Seed

We should sit down with the legal people who drew up the Creative Commons licenses and see whether farmers could
use a similar approach with seeds.
José Bové (2005: 11)

If seed sovereignty is to be pursued as part of a larger conception of food sovereignty, what is to be done? José
Bové is clear about what path should be taken. If germplasm had been made available by farmers and indigenous
peoples under the GPLPG since 1950, I believe that world agriculture would look very different today. At a minimum,
the public agricultural research system would be far more robust than it is now, most seeds in most genebanks
would be freely available to any breeders willing to share the results of their work, and it would be Monsanto - not
farmers - that would be finding the international plant genetic resources regime to be unduly restrictive. With such
potency, might a Biolinux approach be useful today?

A wide variety of analysts have grappled with what to do about the asymmetric and unjust character of plant
germplasm use and exchange. Their counsel can be separated into three types. The first is to do nothing. Some are
so overwhelmed by practical complexities and moral ambiguities that they simply don’t know what to do and fail to
provide any effective guidance at all (e.g., Gepts 2004, Eyzaguirre and Dennis 2006). Others bemoan the problematics
of existing arrangements, but accept their inevitability (e.g., Wright 1998). Brush (2007: 1511), dusting off an old seed
industry apologia, concludes that existing mechanisms of development assistance and technology transfer represent
sufficient means of ensuring “reciprocity” and “benefit sharing” Fowler (2003:3, 11) flatly declares that “for better
or worse, the debate concerning whether the international community will sanction the existence and use of IPRs
in relation to germplasm...is over” and that “Anyone who is not happy will remain unhappy” Well, many farmers
are still not happy and they are not willing to simply accept unhappiness as their allotted portion.

The second and much larger group agrees that something needs to be done about the injustices, but that the
realities of corporate power and a dominant capitalism require a “situational pragmatism” (Brown 1998: 205) that
involves cutting the best deal you can. So Mgbeoji (2006: 170) recommends that indigenous peoples consider a
“more astute and pragmatic response” to patenting of sacred plants. Salazar et al. (2007) advise trying out the new
and trendy “declaration of origin” as a means of preventing appropriation. This is the well worn terrain of all the
bioprospecting contracts and the discoverer’s rights and the geographic indications and the biopartnerships and
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the recognition funds and the royalty agreements and the exploration fees and the all the other arrangements that
have been proposed and tried.

I have no objection to trying them out and am in no position to tell any peasant communities or indigenous
peoples what they should or should not do. I will point out that none of these arrangements have yet worked. Darryl
Posey observed that, as far as he was concerned, these deals were holding actions that would not enfranchise anyone
but that would “at least buy some time” (cited in Hayden 2003: 38). But, buy time for what? Hurtado (1999:7-8)
warns of the dangers in the pressures to be pragmatic and to accept what he calls the “intermediate” solutions where
“..we must not go to extremes, but rather negotiate and arrive at a mid-point. And in this the INTERMEDIATES
are the special or sui generis regimes, which seek to sit indigenous people at the negotiating tables, in order to talk
us into submission. Because it is there where the banana skins are placed, it is there where we start to skid”

The third option is to take Hurtado’s advice, to avoid the banana skins, to refuse to accept the unhappiness or
the deals and to go for broke, to go for it all, to go for real transformation, to go for occupying the seed! Occupying
the seed sovereignty will not be easy. What is required is simultaneous and linked development of concepts and
applications among farmers, plant scientists, seed vendors, public institutions and civil society advocacy groups in
the face of corporate and state opposition. Open source biology is no panacea. But, as I have hoped to show, it is
a plausible vehicle for enacting occupation. Would the movement consider taking on that task?

*Jack R. Kloppenburg teaches in the Department of Community and Environmental Sociology at the University of Wisconsin,
Madison. He has been greatly involved with the international movements for seed sovereignty and sustainable agriculture

for the past two decades.
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Mamala Kiwicha (Amaranth)

So very old is this Mamala, she has been forgotten.
The appreciative ones are the women that
still sing during seedtime, receiving from
her the initiation onto new paths and the

sustenance for body and soul.
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INDIA

25 years of Bija Swaraj (Seed Freedom)

Navdanya

atents on life and the new biotechnologies are
Ptoday’s tools of imperialism, and they are a

core part of the global “constitution” called the
WTO (World Trade Organisation) rules of free trade
in the form of Trade Related Intellectual Property
Rights (TRIPs). The phrase “Trade Related” had to
be forcefully linked to intellectual property precisely
because intellectual property has no place in a trade
treaty and patents should not have been extended to
cover life forms as they were under Act 27.3(b) of
TRIPS which forces countries to patent life forms, in
particular micro-organisms and genetically engineered
plants and animals. These rules and laws were made
by and for corporations. As a Monsanto spokesperson
stated about the drafting of TRIPs “we were the patient, the diagnostician, the physician”

Patents of life are a total control system. They allow corporations to claim ownership over life forms - micro-
organisms, plants, animals. They allow corporations to define the acts of saving and sharing seeds as “intellectual
property crimes” And they allow the crime of biopiracy - the theft of traditional knowledge and biopiracy to be
treated as a right.

A patent is an exclusive right to own, make, sell, produce, use a patented product.

A patent on seed implies that a farmer saving seed is an “intellectual property thief”. But it means more. A system
in which seed has become a corporate monopoly, a system in which a few companies control the seed supply is in
effect a system of slavery for farmers. Where the freedom of seed disappears, the freedom of farmers disappears.
This is why, in 1987, we started Navdanya means nine seeds which symbolises the richness of biodiversity. It also
means the new gift which for us is the gift of seed as a commons and a source of life.

The Green Revolution was an exemplar of the deliberate destruction of diversity. The new biotechnologies, are
repeating and deepening these tendencies, rather than reversing them. Further, the new technologies in combination
with patent monopolies being pushed through intellectual property rights regimes in GATT/WTO and other trade
platforms are threatening to transform the diversity of life forms into mere raw material for industrial production,
and limitless profits. They are simultaneously threatening the regenerative freedom of diverse species, and the free
and sustainable economy of small peasants and producers which is based on nature’s diversity and its utilization.

The seed, for example, reproduces itself and multiples. Farmers use seed both as grain as well as for the next
year’s crop. Seed is free, both in the ecological sense of reproducing itself, as well as in the economic sense of
reproducing the farmers livelihood.

This seed freedom is however a major obstacle for seed corporations. If the market for seed has to be created,
the seed has to be transformed materially, so that reproducibility is blocked and its status has to be changed legally,
so that instead of being the common property of farming communities, it becomes the patented private property
of Seed Corporation. Over the last 25 years Navdanya has both protected and conserved seeds and biodiversity as
part of Bija Swaraj. (seed freedom). We have also resisted laws that threaten our seed freedom.
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Bija Satyagraha-Defending Farmers Seed Freedom
“As long as the superstition

Since 1991, when the Dunkel Draft Text of the WTO agreement were
leaked Navdanya organised awareness campaigns and rallies to alert
farmers across the country about the emerging seed monopoly through
patents. Navdanya spearheaded the movement to protect the farmers
rights to biodiversity, rights of seed saving and seed exchange. We
have been organizing several seminars, yatras, signature campaigns to
create awareness amongst the farmers and also to sensitize the policy
makers and politicians of the country to defend seed freedom.

We started organizing farmers through the Bija Satyagraha
Movement to keep seed in farmer’s hands and refused to cooperate
with unjust IPR and seed laws that make seed a corporate monopoly
and seed saving and seed sharing a crime. In 1993, half a million
farmers participated in a historic Bija Satyagraha rally at Bangalore’s
Cuban’s Park. This was the first international protest against WT'O

that people should obey
unjust laws exists,
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e a grass-roots campaign on patent issues,
o an assertion to people’s rights to biodiversity and
o a determination not to co-operate with IPR systems that make seed saving and seed exchange a crime.

In February 1992, Navdanya organized a National Conference on GATT and Agriculture with the Karnataka
Rajya Ryota Sangha (KRRS) followed by a massive farmers rally in Hospet organized by Navdanya in association
with the KRRS in October 1992. The Seed Satyagraha was launched following Gandhi’s Swaraj as a fight for truth
based on non-cooperation with unjust regimes. In March 1993, we held a national rally in Delhi at the historic
Red Fort under the leadership of the national farmers’ organizations, the Bharatiya Kisan Union. Independence Day
15th August 1993 was celebrated with farmers asserting their Collective Intellectual Property Rights’ (Samuhik Gyan
Sanad) On 2nd October, 1993, one year of the seed Satyagraha was celebrated in Bangalore with a gathering of
500,000 farmers where farmers from other Third World countries as well as scientists who work on farmers’ rights
and sustainable agriculture participated in an expression of solidarity.

On 5th March 1999, Navdanya reasserted the Bija Satyagraha Movement against the immoral and illegitimate
laws with over 2500 groups to defend farmers’ rights and seed freedom in the face of biopiracy and seed monopolies.
The movement was part of the Campaign for Bija Swaraj — Seed/Biodiversity Sovereignty. The Bija Satyagraha
was launched to defend biodiversity and people’s rights to biodiversity, a new freedom movement against the new
colonization of our life, livelihood and living resources. The internationalization of the Seed Satyagraha within one
year has given the word “globalization” a new meaning. From representing global markets as in the parlance of
free trade proponents, it has come to mean from us the globalization of people rights and seed freedom through
resistance to centralized control over all aspects of their life.

Navdanya with its network Diverse Women for Diversity and its partner International Forum on Globalisation
was active at the WTO protest in Seattle which stopped the WTO and have not allowed it to come out of intensive
care since then.

In September 2000, over 400 farmers from all over the world came together at the unique Bija Panchayat
(People’s Seed Tribunal) to give evidence of the crisis of seed and agriculture in the wake of globalization, which
is pushing small farmers to suicide. Today the Bija Satyagraha has spread through large number of communities
and groups across the country.

Responding to the deepening crisis, RFSTE and Navdanya took the initiative to organize a Bija Yatra in India
in the year 2000 with the focus on Seed Rights, Seed Conservation and Sustainable Agriculture. Navdanyas Seed
Tribunal and Bija Yatras (Seed March) have created awareness through seed fairs, seed exchange programs and
initiation of new community seed banks.

We have been organizing Bija Panchayats, in different parts of the country against the existing IPRs laws, i.e.
Patent Act, Seed Act, the PVP Act and Biodiversity Act, to articulate the peoples collective voice so that the entire
discussion and policy on the seed is not determined by the corporate sector and interests driven by profit motives.
Navdanya, RFSTE and West Bengal Institute of Juridical Sciences drafted an alternative IPR law, which provides
sovereign rights to the nation over its genetic resources and give recognitions to the local community over its
biodiversity.
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To counter the globalized IPR system to be implemented at the national level, Navdanya conceptualized the
idea of Common Property Rights in Knowledge as early as in 1993 to counter the private IPRs system and to
prevent biopiracy. RFSTE/ Navdanya drafted model laws. Which ware then used and further developed by the
Third World Network and the Organization of African Unity for creating sui generis options based on community
rights to TRIPs.

Farmers’ biodiverse indigenous varieties are the basis of our ecological and food security. Coastal farmers have
evolved salt resistant varieties. Bihar and Bengal farmers have evolved flood resistant varieties, farmers of Rajasthan
and the semi-arid Deccan have evolved drought resistant varieties, and Himalayan farmers have evolved frost resistant
varieties. Pulses, millets, oilseeds, rice, wheat, vegetables provide the diverse basis of our health and nutrition security.
This is the sector being targeted by the Seed Act. These seeds are indigenous farmers varieties of diverse crops,
indigenous varieties of thousands of rice, hundreds of wheat, oilseeds such as linseed, sesame, groundnut, coconut,
pulses including gehat, navrangi, rajma, urad, moong, masur, tuar, vegetables and fruits.

The Seed Act is designed to enclose the free economy of farmers and the free economy of seed varieties. Once
farmers’ seed supply is destroyed through compulsory registration by making it illegal to plant unlicensed varieties,
farmers are pushed into dependency on corporate monopoly of patented seeds. The Seed Act is therefore the
handmaiden of the Patent Amendments Acts which have introduced patents on seed.

New IPR laws are creating monopolies over seeds and plant genetic resources. Seed Saving and seed exchange,
basic freedoms of farmers, are being redefined. There are many examples of how Seed Acts in various countries
and the introduction of IPRs prevent farmers from engaging in their own seed.

The 2004 Seed Act has nothing positive to offer to farmers of India but a promise of a monopoly for private
seed industries which have already pushed thousands of our farmers to suicide through dependency and debt caused
by unreliable, high dependency and non-renewable seeds.

It is the MNC seed industry that needs
regulations and not the small farmers of our
country without whose seed freedom the
country will have no food sovereignty and
food security.

From January to March 2005, Navdanya
with its partners undertook Bija Satyagraha
campaigns to declare non-cooperation with
the new Patent Laws, which allows patent
on life and the proposed Seed Act, which
would criminalize farmers. In the spirit of
Gandhi’s salt satyagraha, more than 100,000
people committed themselves to partcipate in
a seed satyagraha if a seed act was brought
into force. The declarations were handed over
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Dr Vandana Shiva handing over 100,000 Seed Satyagraha petitions to the ] o
Prime Minister to stop the Seed Act 2004 to the Prime Minister. The Seed Act has not

yet been passed.

After the introduction of Bt cotton in India, it was witnessed that across the country, farmers are taking
the desperate step of ending their life because of the new pressures building upon them as a result of globalization
and corporate hijack of seed supply. More Than 20,000 farmers have committed suicide in Andhra Pradesh
alone. The lure of huge profits linked with clever advertising strategies evolved by the seeds and chemical industries
and easy credit for purchase of costly inputs such as pesticides is forcing farmers in to a chemical treadmill
and a debt trap.

In response to the passage of Seed Act and growing farmers suicide, Navdanya undertook Seed Pilgrimages (Bija
Yatras) to stop farmers suicides and create an agriculture of hope using heritage seeds and farmers ago ecological
knowledge. Hence, the Bija Yatra 2006-2007 was launched on 9th of May to mark 150 years of our struggle for
freedom by building a movement to stop the genocide of our farmers and reclaim our food sovereignty. The
Yatra started from sevagram, District Wardha in Maharashtra. The Yatra was concluded on 26th May in Banglore,
Karnataka. The yatra covered Amravati, Yavatmal, Nagpur and vidarbha region of Maharashtra, Adilabad, Warangal,
Karimnagar and Hyderabad in Andhra Pradesh, and Bidar , Gulbarga, Raichur, Hosepet, Chitradurg and Bangalore
in Karnataka. These are the regions where farmers have become locked into dependence on corporate seeds supply
for growing cash crops integrated to world markets, which is leading to a collapse in farm prices due to 400 billon
dollars subsidies in rich countries.
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1993 Seed Satyagraha with half million farmers in Banglore

burning the effigy of Dunkel the Director General of GATT.

1994 protest organised by Navdanya with farmers groups at Red Fort 1993 - Burning the TRIPS agreement draft at the half million
to prevent the Government from signing the GATT/WTO agreement.  rally farmers.

Diverse Women for Diversity at the WTO protest in Seattle 1999 - Jean Grossholtz



The Yatra was jointly organized by Vidharbha Organic Farmers Association, Maharashtra Organic framers
Association, Andhra Pradesh Ryotu Sangham, MAR, All India Kisan Sabha, Karnataka Ryota Rajya Sangh, Bharat
Krishak Samaj, Navdanya and other activists and organizations.

Navdanya spearheaded the movement in the three suicide belts of the country, namely, Maharashtra, Andhra
Pradesh and Karnataka by burning the Bt. seeds in Amravati to reiterate its pledge to protect the farmer’s rights
of seed saving and seed sharing. The yatra, which was flagged off on May 9, 2006 from Sevagram in Vidarbha,
Maharashtra focused on the seed rights, seed conservation and sustainable agriculture. Awareness was also created
through the medium of music and street play to convey the message of organic agriculture, resistance to corporate
monopoly of seeds, and the harms of mono-cropping and benefits of multi cropping systems.

Navdanya also organized a public hearing on the issue of farmers’ suicide in Bhatinda, Punjab. The DiwanHall
of Gurudwara Haaji Rattan was over flowing with the sea of widows and family members of suicide victims.

Apart from providing guidance and help to the farmers for the revival of agriculture, Navdanya, under the “Asha
ke Beej” (Seeds of Hope) program, distributed the indigenous variety of seeds to the farmers and encouraged them
to shift to organic and sustainable agriculture. More than 6000 farmers were distributed indigenous seeds. Various
posters conveying messages on Bt. cotton failure, farmers’ suicides, and sustainable agriculture were distributed
among the farmer communities.

As a part of the yatra, over 250 village communities were covered and more than 5000 farmers have affirmed
their rights to biodiversity by taking a pledge to conserve rejuvenate and protect their biodiversity. The awareness
campaign reached areas of farmer’s suicide and distributed indigenous seeds by covering around 75 villages in
Mabharashtra, 85 villages in Andhra Pradesh and 90 villages were covered in Karnataka. The College of Agriculture
in Bijapur, Karnataka gave its full support to our endeavour in promoting awareness on the native seeds and it
organized an interactive session between the Navdanya team and the professors and students of the college. The
students promised to support the cause by sensitizing people.

More than 10,000 people were reached through the yatra and more than 10 million populations were covered
in Karnataka alone through electronic media.

The Bija Yatra created awareness among farmers on GMO’s, corporate farming and seed monopolies. The yatris
had burnt Bt. Cotton throughout the journey of hope to encourage farmers to boycott Bt. Cotton, give up seeds of
suicides and seeds of slavery, and adopt seeds of life and seeds of freedom and hope. A truck full of seeds traveled
with the Bija Yatra and there was a hunger for seeds among farmers whose seed supply has been destroyed by the
seed monopolies of Monsanto and its Indian subsidiary/licensees.

Navdanya also organized a Bija Rally in the regions of Uttar Pradesh October 2006 with a reach of more than
10,000 farmers. In each village, farmers signed the copy of the memorandum for cancellation of seed Act 2004
and discussed drawbacks of the seed act, patent laws and privatization of water. During the yatra 200kg of wheat
variety 308 was distributed to farmers.

BIOPIRACY

Over the past decade, through new property rights and new technologies, corporations have hijacked the diversity
of life on earth, and people’s indigenous innovation.

Intellectual property rights regimes globalised through the TRIPs agreement of WTO and have been expanded
to cover life forms thus creating monopoly control over biodiversity. The TRIPs agreement of GATT is not the
result of democratic negotiations between the larger public and commercial interests or between industrialized
countries and the Third World. It is the imposition of values and interests by Western transnational corporations
on the diverse societies and cultures of the world.

Patents on life are a hijack of biodiversity and indigenous knowledge; they are instruments of monopoly control
over life itself. Patents on living resources and indigenous knowledge are an enclosure of the biological and intellectual
commons. Life forms have been redefined as “manufacture’, and “machines”, robbing life of its integrity and self-
organization. Traditional knowledge is being pirated and patented unleashing a new epidemic of “bio piracy”.

To end this new epidemic and to save the sovereignty rights of our farmers it is required that our legal system
recognizes the rights of communities, their collective and cumulative innovation in breeding diversity, and not merely
the rights of corporations. It is the need of the hour to evolve categories of community intellectual rights (CIRs)
related to biodiversity to balance and set limits along with boundary conditions for protection. The Intellectual
Property Rights as evolved are in effect, a denial of the collective innovation of our people and the seed sovereignty
or seed rights of our farmers.
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Patenting of Neem

The patenting of the fungicidal properties of Neem was a blatant example of
biopiracy and indigenous knowledge. But on 10th May, the European Patent
Office (EPO) revoked the patent (0436257 B1) granted to the United States
Department of Agriculture and the multinational corporation W. R. Grace
for a method of controlling fungi on plants by the aid of an extract of
seeds from the Neem tree. TThe challenge to the patent ofNeem was made
at the Munich Office of the EPO by 3 groups : The European Parliament’s
Green Party, Dr. Vandana Shiva of RFSTE, and the International Federation
ofOrganic Agriculture and challenged it on the grounds of “lack of novelty
and inventive step”. They demanded the invalidation of the patent among
others on the ground that the fungicide qualities of the Neem and its use
has been known in India for over 2000 years, and for use to make insect

‘&

Hlustration 2: Protest at the repellents, soaps, cosmetics and contraceptives and the neem patent was
European Patent Office during the

Neem Biopiracy hearings in 1994

finally revoked.

The Basmati Robbery

On 8th July 1994, Rice Tec Inc, a Texas based company, filed a generic patent(Patent No. 5663484) on basmati rice
lines and grains in the United States Patent and Trademark Office (USPTO) with 20 broad claims designed to create
a complete rice monopoly patent which included planting, harvesting collecting and even cooking. Though Rice Tec
claimed to have “invented” the Basmati rice, yet they accepted the fact that it has been derived from several rice
accessions from India. Rice Tec had claimed a patent for inventing novel Basmati lines and grains.

After protests the U.S. Patent and Trademark Office struck down large sections of the Basmati patent. No new
patents have been given to Rice Tec, and no new right has been given to market their varieties as equivalent to or
superior to Basmati.

Syngenta’s Attempt at Biopiracy of India’s rice diversity

Syngenta, the biotech giant, tried to grab the precious collections of 22,972 varieties of paddy, India’s rice diversity,
from Chattisgarh in India. It had signed a MoU with the Indira Gandhi Agricultural University (IGAU) for access
to Dr. Richharia’s priceless collection of rice diversity which he had looked after as if the rice varieties were his own
children. The mass agitation by the peoples’ organization, farmers’ unions and civil liberty groups, women’s groups,
students’ groups and biodiversity conservation movements against Syngenta and IGAU bore result and Syngenta
called off the deal.

Monsanto’s Biopiracy of Indian Wheat

The next major victory against biopiracy for Navdanya came in 2004 when the European Patent Office in Munich
revoked Monsantos patent on the Indian wheat variety, Nap Hal. Monsanto, the biggest seed corporation was
assigned the patent (No. EP 0445929 B1) on wheat on May 21st, 2003 by the EPO under the simple title, “plants”.
On January 27th, 2004 The Research Foundation for Science, Technology and Ecology along with Greenpeace and
Bharat Krishak Samaha filed a petition at the EPO challenging the patent rights given to Monsanto, leading to the
patent being revoked.

ConAgra’s Biopiracy claim on Atta (Wheat flour)

Atta, a staple food and ingredient within India, is currently under threat from the corporation ConAgra who filed
a “novel” patent (patent no 6,098,905) claiming the rights to an atta processing method, and was granted the patent
on August 8th, 2000. The method that ConAgra is claiming to be novel has been used throughout South Asia by
thousands of atta chakkis, and so cannot justly be claimed as a novel patent.

Monsanto’s Biopiracy of Indian Melons

In May 2011, the US company Monsanto was awarded a European patent on conventionally bred melons (EP 1
962 578). These melons which originally stem from India have a natural resistance to certain plant viruses. Using
conventional breeding methods, this type of resistance was introduced to other melons and is now patented as
a Monsanto “invention”. The actual plant disease, Cucurbit yellow stunting disorder virus (CYSDV), has been
spreading through North America, Europe and North Africa for several years. The Indian melon, which confers
resistance to this virus, is registered in international seed banks as PI 313970. With the new patent, Monsanto can
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now block access to all breeding material inheriting the resistance derived from the Indian melon. The patent might
discourage future breeding efforts and the development of new melon varieties. Melon breeders and farmers could
be severely restricted by the patent. At the same time, it is already known that further breeding will be necessary
to produce melons that are actually protected against the plant virus. DeRuiter, a well known seed company in the
Netherlands, originally developed the melons. DeRuiter used plants designated PI 313970 - a non-sweet melon
from India. Monsanto acquired DeRuiter in 2008, and now owns the patent. The patent was opposed by several
organisations in 2012.!

Monsanto’s Bt Cotton

The gene giants taking patents on seeds and biodiversity are also pushing genetically engineered seeds such as
Monsanto’s Bt. cotton. Genetically engineered crops are contaminating and polluting biodiversity, thus destroying the
integrity of genetic resources. e.g. The corn in Mexicos centre of genetic diversity has been found to be contaminated
by Bt. corn. New IPR laws are creating monopolies over seeds and plant genetic resources. Under pressure from
World Bank, the Seed Policy of 1998 started to dismantle our robust public sector seed supply system.

Monsanto has pushed its Bt. cotton into Indian agriculture through corruption and fraud at every step. Bt cotton
was commercialized in India during April 2002 with Monsanto being the major technology provider operating
through 60 regional biotech companies holding Bt licenses. Under international agreement, Monsanto/Mahyco can
charge a royalty of 20% for 3 years and 5% for another 3 years. Even though Monsanto does not have a patent
on Bt cotton in India, it collects royalties as fees for trait value. The increase in the net profit of Monsanto India
(about 162 per cent increase in profit from 2000 to 2003) indicates the huge success of Bt cotton seeds. At present,
95 percent of the cotton seed sold in India is Bt cotton owned and controlled by Monsanto.

During 2004, the farmer had to pay Rs 1,600 for a single 450 gm packet of Bt cotton seeds which included a
technology fee component of Rs 725. The intervention of state governments forced the company to slash the seed
price. However, Monsanto still makes about Rs 34 billion per year from Indian farmers?

A comparison of organic and Bt cotton seed price during the last two decades will be relevant in this context.
During the 1990s, the local seed cost was around Rs 9 per Kg. By 2004, the cost skyrocketed to Rs 1,650 to Rs 1,800
for less than half Kg (450gm). At present the seed cost is Rs 650 to Rs 920 for 450 gm. However, the current price
still exhibits a disproportional increase when compared to the cost of seed (Rs 9) before the introduction of Bt.?

Other inputs like fertilizers, pesticides, utilities like water and electricity also saw a big rise in costs from the
mid to late 1990s. The rising input costs have forced the farmer into a debt trap.

The states under the cotton belt have the highest number of farmers’ suicide due to agricultural indebtedness.
Between 2001 and 2010, a total of 94,975 farmers committed suicide in the states of Maharashtra(37646),
Karnataka(21828), Andhra Pradesh(21809) and Madhya Pradesh(13692).*

Mabharashtra remains the worst single State for farm suicides for over a decade now. The total number of farmers
who have taken their own lives in Maharashtra since 1995 is closing in on 54,000. There is a remarkable increase
in the average number of suicides in Maharashtra after the introduction of Bt cotton in 2002. (P Sainath, Farm
suicides rise in Maharashtra, State still leads the list,The Hindu)

To address this crisis, Navdanya has established 3 seed banks in Vidarbha to save and distribute local varieties
of seeds to farmers and work towards a living economy. (See Box Fibres of Freedom)

The Great Seed Robbery: Public Private Partnerships

India has signed a US India Knowledge Iniative in Agriculture, with Monsanto on the Board. Individual states are
also being pressured to sign agreements with Monsanto. One example is the Monsanto-Rajasthan Memorandum of
Understanding, under which Monsanto would get intellectual property rights to all genetic resources, and to carry
out research on indigenous seeds.

Under pressure of the Prime Minister’s office, Indian states are signing MOUs with seed corporations to privatize
our rich and diverse genetic heritage.

For instance, Project Sunshine, Monsantos hybrid maize expansion program seeking to bring about a “Yellow
Revolution” in tribal areas of India. The project is implemented in tribal districts of Vadodara, Banaskantha, Dahod
and Panchmahal of Gujrat and is extended to Jhabua, Dhar, Seoni, Chhundwara, Ratlam, Khargone and Alirajpur
districts of neighboring Madhya Pradesh state. They have similar projects in Orissa (Project Goldendays), Gujarat
(Project Sunshine) and Rajasthan (Project Golden Rays).?

Project Sunshine included seed distribution, chemical fertilizer distribution, soil testing, micro-credit and banking
services, rain fall insurance, farm mechanization, extension and marketing support. Each farmer is supposed to get
8 Kilos of hybrid maize seed from these companies, in addition to 50 Kilos each of Urea, DAP and MoP. The
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state government began purchasing and distributing Monsanto maize seeds under the brand name of Prbal since
the inception of Project Sunshine under the Vanbandhu Kalyan Yojana in 2008. Under the scheme, over 5 lakh
tribal farmers were being provided Prabal seeds for free. Non - tribal farmers were given subsidies ranging from 33
per cent to 50 per cent, depending on their financial status. It is estimated that the state government has procured
seeds for Rs 54.94 crores from Monsanto from the last four years.

However, the project met severe criticism from all corners. The reasons behind are:

1. The Dekalb hybrid corn being used in the project matured 23 days later than the local varieties. This means
land being engaged for 23 days more than the local cultivation which makes it difficult for the rain fed farmers
to adopt inter cropping. It also encourage monoculture practice which undermine the food security of the
farmer.

2. The hybrid yielded grain 81.17% higher than the local cultivars on an average. However, the hybrid was cultivated
under protected soil moisture, recommended high chemical fertilizer dose and plant protection measures. The
long term practice of chemical farming can adversely impact the fragile eco systems in the tribal villages.

3. The increase in cost of seed was phenomenal during the project period. The price of seed has increased from
Rs 156 per acre in 2007 to Rs 1,145 in 2009.

4. The local community preferred indigenous maize varieties for their food requirements.

The seeds that will be used for essentially derived varieites by corporations like Monsanto are originally farmer’s
varieties, and there is a law to protect farmers’ rights - The Farmers Rights and Plant Genetic Resources Act. Nothing
in the MOU acknowledges, protects or guarantees farmers’ rights and is violative of the Farmers Rights Act. While
public resources will be given away freely to Monsanto at a subsidy, Monsantos IPR monopolies will be protected.
This is an MOU for Monsanto takes all and the public system gives all.

After a campaign by Navdanya, a “Monsanto Quit India” Bija Yatra (Seed Pilgrimage) and relentless protests by
farmers, the Rajasthan governement was forced to cancel the MOU.

On 25 April 2012, the Gujarat government decided to withdraw Monsanto’s proprietary seeds from various
ongoing government projects including Project Sunshine.

The hijack of the seed supply by corporations like Monsanto threatens the very survival of our peasants and
our biodiversity. The costly experiment of Bt. cotton and hybrid corn that Monsanto has undertaken is increasing
the economic and ecological vulnerability of farmers without bringing them new benefits.®

The future of the seed, the future of the farmers and the future of food lies in the conservation of biodiversity
of our seeds. Seed Sovereignty is the foundation of food sovereignty.

The Great Seed Robbery threatens both and it must be stopped.

Biopiracy of Brinjal

The development of Bt brinjal by Monsanto and its Indian partner Mahyco is another classic example for biopiracy.
The company has accessed nine Indian varieties of brinjal to develop their genetically modified vegetable without prior
permission from the NBA or the relevant State and local boards. This is a violation of the Biological Diversity Act
2002, according to the Environmental Support Group (ESG) which lodged the formal complaint with the Karnataka
Biodiversity Board on February 15, 2010, soon after the Government put a moratorium on Bt brinjal on health and
safety grounds.(Priscila Jebaraj, ‘Development of Bt brinjal a case of bio-piracy’, The Hindu,August 10, 2011)

Bio Piracy of Climate Resilient Crops

For millennia farmers have innovated and evolved varieties with unique properties. Farmers’ innovation has stressed
on breeding for climate resilience and for conservation of biodiversity. Giant corporations which have destroyed
biodiversity by promoting mono cultures and uniformity are now claiming farmers’ collective, cumulative innovation
as their invention through bio piracy patents. The latest in this bio piracy is the patenting of climate resilient traits.
Petitioner has been conserving farmers™ varieties since 1987. We have created community seed banks of climatic
resilient crops which have distributed seeds after cyclones, the tsunami, and after draught.

The corporations are pirating the collective innovation of farmers in breeding crops that are resilient to droughts,
floods and salinity. The Bio technology industry is spreading the misconception that without genetic engineering
we will not be able to evolve crops with climate resilience. As a recent Monsanto advertisement states:

9 billion people to feed. A changing climate. Now what?
(And of course offers its GM seeds as the answer.)
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ETC Group’s report reveals that the world’s largest seed corporations are secretly amassing hundreds of monopoly
patents on genes the company will market as “Climate Resilient” genes. As the report reveals, these proprietary
approaches to combating the effects of climate change will not solve the problem but in fact exacerbate it.

The report also includes a table listing of the 1,500 patent applications and patents on the so-called climate
resilient genes. India’s national Action Plan on Climatic Change has a mission dedicated to sustainable agriculture.
However its focus is not on sustainable farming and organic agriculture but on the “Use of Biotechnology”. As the
Action Plan states “Biotechnology applications in agriculture related to several themes, including drought proofing,
taking advantage of elevated CO, concentrations, increased yields and increased resistance to disease and pests”

Farmers’ innovations and participatory breeding options do not find any reference in the corporate/official
response to climate change. This report on the Bio piracy of Climatic Resilient crops shows that farmers have
bred crop varieties that can tolerate climate extremes such as droughts, floods and cyclones (which bring salty sea
water to land). As lists from our community seed bank and community biodiversity registers show that these traits
already exist in farmers’ varieties. Gene giants are appropriating climate resilience as their “innovation” through
patents. India’s rice varieties possess a wide diversity in their morphological and physiological characters. These
varjeties were and are the gifts of nature’s intelligence and farmers’ innovation over millennia from the temperate
high hills of the Himalayas to the tropical lowland deep water and salt water marshes of the sea coasts. Global
biotechnology corporations like Monsanto, BASF Bayer, Dupont and Syngenta make broad- based IPR claims on
genetically engineered varieties. However, the genes introduced by them are not created by them, but have been
created through farmers’ careful selection and breeding process in conjunction with nature.

However, genetic engineering is a laggard technology, limping far behind the advanced technologies of farming
communities of yesteryears. It merely tries to recreate artificially and often irrationally, usually with hazardous or
ludicrous consequences, what nature and farmers have already most aptly created in partnership of over thousands
of years.

Further, abiotic stresses rarely occur alone; there are usually two stresses in a site, and often as many as six, including
micronutrient deficiencies in soil. Thus the long-term adaptability of a variety depends on its level of tolerance for all
the stresses that occur in its growing environment. Sometimes, no stress occurs at all, i.e. aluminum-toxicity will not
occur if the soil is kept saturated through adequate rainfall. However, rainfall will not affect phosphorus deficiency.
The severity of some stresses like salinity is affected through factors like time and space, due to high solubility and
mobility of salts. Salinity is also affected by the quantity of water available, either as rainfall, or groundwater. These
variations form a major constraint to commercial breeding, particularly genetic engineering.

Farmers varieties have high grain yields, and high straw yields, which help to further increase soil fertility as
well as its capacity for retaining moisture, either as green manure, or as fodder for cattle, which in turn produce
manure for the soil.In addition, farmers’ varieties have been selected for their long-term ability to withstand several
stresses and yet produce consistent yields. Thus farmers’ varieties are ecologically sound varieties as well as food
security sound varieties.

The resilience and wide adaptability of farmers’ varieties is clear from the fact that while commercial and public
sector varieties of salinity resistant rice failed to rehabilitate agriculture in Ersama, Orissa in the aftermath of the
super cyclone and floods of 1999, a farmers’ variety from the Navdanya Project in West Bengal proved extremely
successful, and is today in high demand. Farmers have developed and have been using these varieties for over
hundreds of years; genetic engineers like Monsanto are just waking up to their potential.

Bio Piracy of India’s Gene Bank

Blessed with one of the world’s most diverse seed gene banks, India’s premier state-run agriculture research institute,
the Indian Council of Agriculture Research is offering its massive seed /gene bank to multi-national seed giants.
The claim is that this is in exchange for expertise and a share of the profits and is seeking to collaborate with
multinational seed corporations to develop high-yielding, durable seeds to improve the nation’s poor crop yields.
However, corporations are creating non renewable seeds which farmers cannot buy every year. Costly non renewable
seeds are trapping farmers in debt- 250,000 indebted farmers have committed suicide in the last 15 years.

As one of the oldest and largest agricultural societies, India has an impressive diversity of at least 166 species of
crop plants and 320 species of wild relatives of cultivated crops. Forests, which contain much though by no means
all of India’s biodiversity, now comprises about 64 million hectares, or about 19% of land area of India, according
to satellite imagery. Roughly 33% probably represents primary forest. About 10 million hectares are managed as
“Protection forests” for ecological stability, 15 million for production of timber and 25 million as social forest to
meet the demand for the fuel wood and fodder. About 14 million hectares lie within national parks and wildlife
sanctuaries.
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Most of the people in our country derive their livelihood and meet their survival needs from the diversity of
living resources. In this context, therefore, conservation of biodiversity is intimately linked to indigenous knowledge
system on the one hand and people’s rights to protect their knowledge and resources on the other hand. Whenever
biodiversity is threatened and eroded, people’s rights and people’s knowledge is also eroded.

Seeds produced and sold by farmer account for over 70 per cent of the total seed supply in the country. The
sharing and exchange of biological resources and knowledge of its properties and use has been the norm in all
indigenous societies, and it continues to be the norm in most communities, including the modern community.
But sharing and exchange get converted to “Piracy” when individuals, organizations or corporations who receive
biodiversity and knowledge from indigenous communities freely and convert this gift into private property through
intellectual property claims. This piracy of genetic wealth is called “bio piracy”

Under this bio piracy regime biodiversity-based traditional knowledge system of the forest dwellers, farmers
and healers are fast becoming the private property of the MNCs. The MNCs are usurping these systems from the
domain of common knowledge through property rights which in essence promote resource piracy and intellectual
piracy, since the system provided under the TRIPs recognizes and provides protection only to the formal innovators,
not to the informal indigenous innovators. The traditional knowledge of informal innovators is being pirated by
the formal innovators who make minor modifications or advances and then seeks patents, thereby claiming the
knowledge as their ‘private property’

Navdanya’s Community Biodiversity Register (CBR)

A Community Biodiversity Register is the documentation of the resources and knowledge of local communities at
the local, regional and national levels by the people themselves for the purpose of rejuvenating the ecological basis
of agriculture and the economic status of the farmers.

The CBR recognizes both the differing needs of farmers and consumers as well as their contribution towards
meeting these needs. Navdanya has formed more than 5000 CBRs over the years. The CBR serves the needs of the
local agricultural communities and not the needs of non-local commercial interests who need biodiversity for raw
material. The documentation therefore has to develop from local community registers which are ecosystem specific
and culture specific and which are the primary level of utilization for community rejuvenation. Documenting
farmers’ varieties of seed is a vital countervailing force to the predatory nature of the IPR regime because it refutes
the terms “landraces” and “germplasm” (both of which contribute to the concept that farmers varieties are gifts of
nature and thus can be appropriated freely for corporate benefits) and invalidates corporate claims to originality
and innovation by placing it beyond doubt with the farming community. The CBR, by making farmers varieties
are gifts varieties freely accessible to other farmers across the country, rejuvenates agricultural biodiversity, people’s
knowledge and sustainable agriculture.

Access to traditional varieties revitalizes the role of the farmer as a plant breeder, and strengthens his resistance
to seed monopolies. Seed exchanges between farmers thus shrink the market for corporate seeds. Such exchanges
thus help farmers and farming communities” retain agricultural freedom and economic control over agriculture.

At Navdanya, we have been compiling such a community agricultural biodiversity register based on our work over
the years. Navdanya’s community biodiversity register acts as a document of indigenous resources and indigenous
knowledge, as a platform for assertion of Common Intellectual Rights and as a seed catalogue for interested individuals
and groups to get access to organic seed, the first link in the organic food chain.

Navdanya believes that conservation of agricultural biodiversity is impossible without the participation of the
communities who have evolved and protected the plants and animals that form the basis of sustainable agriculture.
In agriculture, in situ conservation strategies are impossible to separate from sustainable utilization and production
methods.

Why has documentation of community knowledge become necessary?
Documentation of community knowledge is becoming imperative because of

1. Erosion of resources: Non-sustainable production and consumption patterns in agriculture have led to the
erosion of land, water and agricultural biodiversity in farmers’ fields. For example, the ‘miracle seeds’ of the
green revolution replaced indigenous varieties of rice, many of which are like the amaranth, which are in the
process of being replaced by the crops like rice and wheat, are also threatened by extinction.

2. Erosion of knowledge: Communities which are identified and innovated have traditionally had free exchange of
knowledge of their resources within the community and outside it. When such resources are eroded and lack
common use, common knowledge is eroded over time.
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3. Disappearance of sustainable utilization alternatives: When both the resource and knowledge about it disappear
from the commons, the space for utilization of alternatives in a sustainable manner, or rather, the space for a
return to sustainable agricultural production and consumption shrinks.

4. Intellectual piracy: The removal of knowledge from the commons leaves it vulnerable to being claimed as the
private intellectual property of someone else. This is particularly true when the common knowledge has no recorded
originator or innovator but has been treated as community knowledge traditionally. The IPR regimes ensure that
the pirates of such knowledge become the new owners of the knowledge and share it only for profits.

5. Biopiracy: Intimately linked with intellectual piracy is biopiracy. The removal of resources from the commons
leaves it vulnerable to piracy both directly by the IPR regimes and by collections made by organizations (nationally
and internationally, government or private)

6. IPRs and monopolies: Together, intellectual piracy and biopiracy mean that the resource is now in the monopoly
control of corporations. In agriculture, this reduces all innovation to innovation by the corporations for profits,
and agricultural production and consumption become conditional to corporate interests.

Jaiv Panchayat (Living Democracy)

Ecological agriculture is not possible unless biodiversity is in
the commons, and is free from the threat of extinction posed by
technologies like genetic engineering. Hence, on 5th June 1999, on
the World Environment Day, Navdanya launched Jaiv Panchayat -
the Living Democracy Movement- to fight against the biopiracy and
IPR monopolies on life forms.

The “Jaiv Panchayat” is the Biodiversity Panchayat. It is living
democracy - both in being the democracy of all life, and democracy
in everyday life. It consists of the entire gram sabha (gram ke sab
log) women, children and minority communities and not merely
those who are on the electoral rolls of the village. This form of the

Panchayat renders the community the decision-maker on all matters

pertaining to biodiversity and its conservation. In doing so, the Ha guTEd JAIV PANCHAYAT
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over biodiversity. It is actually rejuvenating the traditional systems of common property resource management, which
was based on equitable sharing of scare resources for the common good of all the communities, as an alternative
to the privatization and monopolization propagated by the Corporates.

Such alternatives are also envisioned in the Convention on Biological Diversity (CBD) and Agenda 21. The Jaiv
Panchayat movementisin the spiritof the CBD andis ourlocal Agenda21. The obligations to implement the commitments
under CBD are part of the government’s mandate, broader and deeper than that of the trade commitments.

Local grassroots initiatives like the Jaiv Panchayat are crucial in this context and they do not have to be
limited to structures of the formal elected Panchayat. Such local decentralized democratic bodies are in fact in the
spirit of the Panchayati Raj Amendment 1992 and the Panchayat Act 1996. Genuine commitment to the process
of democracy implies that even the processes of globalization and free trade have to be based on recognition of
primary ownership of village communities to their natural resources and their decision making power to determine the
utilization of these resources.

The first Jaiv Panchayat was brought to life by a gathering of about 1000 villagers of Agastyamuni village in district
Rudraprayag, Garhwal, Uttaranchal on 5th June, 1999- the World Environment Day. The Jaiv Panchayat campaign
launched by Navdanya is a part of the much broader movement called Bija Satyagraha. As a part of the movement over
6000 village communities have affirmed their rights to their biodiversity and have taken a pledge to conserve, rejuvenate
and protect their biodiversity. There are more than 200 Jaiv Panchayats in Garhwal alone, where people have asserted
their inalienable and common rights to their natural resources. In many of the Jaiv Panchayats, the elected leaders are
also the leaders of the Movement. Many of them have declared their villages GM-free zones as well.

Jaiv Panchayat records the biodiversity of the village in their own Community Biodiversity Register (CBR) to
protect and reclaim the biological and intellectual commons. It has rejuvenated indigenous knowledge and promoted
its propagation from grandmother to grandchildren.
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the democratic structure society is vibrant and alive; and the family of species, our earth family of diverse life forms

Mandakini Milan Declaration
5th June 1999 Agastyamuni, Distt. Rudraprayag, Garhwal, Uttaranchal

Today, on 5th June 1999, on the auspicious occasion of World Environment Day, we the people of Agastyamuni,
take the solemn pledge that we will continue to protect our plants, trees, animals, cattle, and our entire diverse
biological wealth, as a revered gift and our ancestral heritage.

This pledge assumes more significance as it is being taken in Agastyamuni, the sacred land of Rishi Agastya, who
through his dedication and research stabilized the mighty Himalayan Mountain (therefore the name Agastya - the
stabilizing force). Both humanity and nature have greatly benefited from the diligent research of Maharishi Agastya,
Mabharishi Jagdamni, Rishi Atri, Mata Anusuiya and other saints. Their work has contributed to the conservation
and sustainable use of all kinds of medicinal plants and floral wealth and other precious biodiversity of these
mountains. The research has been further enriched by Maharishi Charak and other saints and health practitioners
who compiled the volumes of Samhita and Nighantu detailing the uses and properties of our biological resources.
These volumes were bestowed to the community for well- being and continue to live through the Ayurveda.

From our forefathers we have inherited the right to protect the biodiversity of our Himalayan region and also
the corresponding duty to utilize these biological resources for the good of all people. Therefore we pledge, by way
of this Declaration, that we shall not let any destructive elements unjustly exploit and monopolies these precious
resources through illegal means. So that in our communities and countries we can truly establish a living people’s
democracy wherein each and every individual can associate herself/himself with the conservation, sustainable and
just use of these biological resources in her/his everyday practical living. This tradition of sharing shall be kept
alive through the Jaiv Panchayat - the living democracy. The Jaiv Panchayat will decide on all matters pertaining to
biodiversity. Through such decentralized democratic decision-making we will make real the democracy for life.

Cows, buftaloes, goats, sheep, lions, tigers, and in fact all animals, birds, plants, trees, precious medicinal plants
and manure, water, soil, seeds are our biological resources and we shall not let any outsider exercise any control
over them through patents or destroy it through genetic engineering.

As a community, we shall together be the guardians of our biological heritage.

The basic purposes of the Jaiv Panchayat are to:
Strengthen people’s rights over biodiversity to defend local economies

Heal the diseased and decaying system of political democracy, and

Counter and resist the WTO rules for free trade in agriculture, patents on seeds, and medicines which are

threatening the environment, livelihood and domestic rights of the common citizens.

The launch of the Jaiv Panchayat marks the commencement of a movement towards relocating control and
decision making over knowledge and biodiversity from global to the local, from the MNCs to the people. The Jaiv
Panchayat is living democracy because through it, people live economic and political democracy in their daily lives,

is included in the democracy of life.

The democratic functions of a Jaiv Panchayat are to:

Protect cultural diversity and cultural activities

Rejuvenate indigenous knowledge of biodiversity

Create mechanisms to conserve it

Create mechanisms to regulate it and use it sustainably

Document the biological wealth past and present

Conserve medicinal plants and encourage traditional health practices
Defend the livelihoods based on biodiversity

Promote sustainable agriculture

Facilitate setting up of community seed banks

Regulate the trade of biodiversity

Shape the laws for ownership and control over biodiversity and its knowledge

Make decisions on IPRs and knowledge conflicts

Make decisions on activities that would have adverse impact on biodiversity and people’s lives, e.g. introduction

of genetically modified organisms, toxic and hazardous chemicals and polluting industry

To make the Community Biodiversity Registers
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Keepers of The Seed

The Navdanya philosophy of conservation of agricultural
biodiversity is through a network of community seed banks in
different ecozones of the country. Such conservation through
a network of community seed banks, as envisaged by us,
facilitates four rejuvenations:

1. Rejuvenation of agricultural biodiversity as a common
property resource;

2. Rejuvenation of farmers’ self reliance in seed locally and
nationally;

3. Rejuvenation of sustainable agriculture as the foundation
for food security, both locally and nationally;

4. Rejuvenation of farmers’ rights as common intellectual
rights of agricultural communities.

In situ strategies of agricultural biodiversity conservations need
the participation of four kinds of farmers.

1. Farmers who continue to use and conserve diverse varieties.
In general these are small peasants in marginal or remote
areas, which were left out of the green revolution because
of not having the necessary resources to shift into resource-
capital- and chemical-intensive agriculture. Marginal
farmers in marginal regions are therefore the source of
rejuvenation in biodiversity in agriclutre. They are the seed Wl
savers or beej rakshaks. Seed Keepers of the Yamuna Valley

2. Farmers whose agricultural biodiversity has been eroded but who feel the ecological, economic and political
imperative to reintroduce diverser species and crop varieties for ecological and food security. They can become
beej rakshaks by introducing diversity from farmers who have conserved seed through community seed banks
and exchange networks.

3. With industrialization of agriculture, many farmers have stopped producing seed for their own requirements. If
biodiversity has to be rejuvenated in agriculture and farmers’ seed supply has to be strengthened, some farmers
need to become seed producers for farming communities. Such farmers who multiply and produce more sed than
they require in order to meet the needs of other farmers are seed producers or beej utpadaks. Seed multiplication
can also be undertaken by farmers’ organizations and NGOs involved in seed conservation activities.

4. Given the rapid erosion of biodiversity and the acceleration of forces of destruction through the spread of
monoclutures and export oriented agriculture, some initiatives will also be needed to conserve biodiversity that
is disappearing and cannot be conserved through immediate introduction in production systems. Farmers who
grow species and varieties that have lost their utilization value due to marker forces need to be encouraged to
grow diversity for in situ conservation for future use and ecological security.

No matter what the level of conservation activity, free exchange of agricultural biodiversity and knowledge of its
utilization among farming communities is essential for both conservation and sustainable production. There is no
static or deep division between the four kinds of in-situ activity. Different farmers will function in different roles
according to the socio — economic context, their own capacities and the larger support system.

Free exchange between farming cummunities becomes vital in the light of the present erosion of agricultural
biodiversity and future erosion in farmers’ rights due to IPRs in biodiversity. The community seed bank network
facilitates farmers’ seed exchange and supply systems.

Bringing the Lab to the Field

In Navdanyas living seed banks the contributions of farmers to identifying, studying, modifying and cultivating
varieties to suit their ecological, economic and other needs are recognized. Farmers are the experts, situated at the
centre of conservation activity. Conservation starts and ends in the fields—it is carried on within the environment
where the diversity grows. While corporate agriculture does not acknowledge farmers’ skill in agriculture and
contributions to breeding, and therefore awards breeders’ rights only to the seed industry and researchers, Navdanya
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partnership model of conservation recognizes that farmers
and scientists are equals. This partnership model is
committed to creative solutions that fall far from the
mainstream and question the dominant model of food
production and distribution.

The work of Dr. R.H. Richharia, eminent Indian rice
scientist and pioneer in the area of conservation of diverse
varieties through farmers participation, served as an

inspiration and guide. Daniel Querol, an expert in genetic \ - . T
resources who helped set up conservation programs in | 4 - . <5 . ; ‘
Mexico, Peru, and Nicaragua, came to Navdanya in 1987 ¥ ¢ .. fr }

to help design the program. Dr. Oscar Zamorra of the \\\ poif’ g |
Agricultural University in Los Banos, Philippines, who Dr Vandana Shiva and late Dr Nikhil Chakravarti honouring
along with a group of Filipino farmers established a farmer- late Dr R H Richharia

run seed conservation program, visited the Navdanya

program and held training workshops with local farmers. The Keeper of the National Herbarium of Ethiopia, Dr.
Tewolde Berhan G. Egziabher, provided valuable technical information. In addition, for several years Navdanya staff
interacted with and received training from experts at the Plant Genetic Resources Centre of Ethiopia. This gathering
of farmers and scientists as equal partners has been a key to the great strength of the Navdanya program.

In February 2010 Dr. Salvatore Ceccarelli of the International Center for Agricultural Research in Dry Areas,
Syria (ICARDA) flew to the Indian subcontinent to meet with the Navdanya Seed Keepers Network and share
his findings from his work with farmers in North Africa and the Middle East. Ceccarelli, a former scientist for a
major seed distributor in Europe, began his talk by stating that hybrid seeds are failing farmers and describing the
principles of participatory breeding to the assembled group. Participatory breeding refers to the method whereby
small farmers work in conjunction with scientists to breed plants that meet the specific needs of the farmers—not
the financial needs of global seed corporations. Using this collaborative method farmers actively participate in and
direct the ongoing process of crossbreeding plants possessing exactly the kind of desirable traits they require—such
as drought and disease resistance, yield, or taste. But, stressed Ceccarelli, while this work may be done in cooperation
with scientists, farmers can just as effectively do this work themselves.

Navdanya’s Community Seed banks
Dr. Vinod Bhatt

Navdanya has set up 111 community seed banks in 17 states of India in the last 25 years. Many seed banks are
now running independent. Since the first seed banks were created in the Garhwal Himalayas of Uttar Pradesh, the
Deccan in Karnataka, and the Western Ghats, also in Karnataka, Navdanya has started new seed banks in Ladakh,
Jharkhand, Bihar, Madhya Pradesh, Maharashtra, Rajasthan and Uttar Pradesh. Navdanya’s partners in this work
include Bija Bachao Andolan in Northern Uttar Pradesh now Uttarakhand; Green Foundation, Navdarshanam, and
Centre for Tropical Ecosystems, in Karnataka; Rishi Valley in Andhra Pradesh; Centre for Indian Knowledge Systems
in Tamil Nadu; Vrihi in West Bengal; Vidharbha Organic Farming Association, and Vidharbha, Prakruti Paramparika
Bihana Sangarakhna Abhijan in Orissa; Kisan Samvardhan Kendra in Madhya Pradesh; Kisan Vigyan Kendra in
Uttar Pradesh; Manvi, Indian National Trust for Art and Cultural Heritage in Kerala; Hazaribagh, in Jharkhand;
and the Women’s Alliance and Ladakh Ecology Group
in Jammu and Kashmir.

Navdanya has also established conservation and
training centers at village Ramgarh / Sheeshambara in
Doon Valley, in Bulandshahar in west U.P. and Balasore
in Orissa. More than 3800 rice varieties have been
collected, saved and conserved. Hundreds of varieties
of crops such as millets, pseudo-cereals and pulses have
been conserved and promoted which were pushed out
by the green revolution and growing monocultures.

Navdanyas Biodiversity Farm in the Doon Valley
was started on land that had been desertified with more
than two decades of eucalyptus plantation and is now
home to a rich variety of crops. Presently it is spread

L

Matsunobou Fukuoka with Dr Vandana Shiva at Navdanya’s seedbank

Co-oroiNaTeD BY Navoanya | 71



over 45 acres of land. Navdanya conserves more than 1600 different species of crops and multipurpose plants, which
include 600 paddy varieties, 15 pulses, 159 varieties of wheat, 11 varieties of Barley, 10 varieties of Oats, 7 varieties
of mustard and several millets, vegetables, green manure, pulses, spices, vegetables and medicinal plant varieties.
The farm’s register serves as a record of these local indigenous varieties and of indigenous knowledge. It also serves
as a document for assertion of common intellectual rights and as a seed catalogue from which interested individuals
and groups can get access to organic seeds.

Some of our community seed banks are described below:

Sor/Sankri

Sor/Sankri village of district Uttarkashi, in the famous
Har Ki Doon valley is situated at about 2000m amsl.
The village in the valley represents subtropical to alpine
climate. The villages are situated in between the range
of altitude varying from 1500m to 2800 m amsl. The
region is now a part of the Govind Ballbh Pant Wild
Life Sanctuary since 1952. It is also declared a National
park for Musk deer. About 80 % of the land in the area
is covered with the forest.

Due to the fact that the village is situated inside
the wild life sanctuary and national park, farmers are
deprived of the rights of not only collecting the minor
forest produce (MFP), but also from rearing their cattle
in the forest. As a consequence population of sheep’s and goats has come done to 20 % in last 10 years. People
have entirely shifted from animal rearing to Agriculture, which is now the main source of livelihoods in the region.
Farmers grow kidney beans, amaranth, potatoes, buckwheat and chenopodium.

In recent years people have also started planting apple orchards as an alternative to the sheeps and goats in
tune of the neighbouring state of Himachal Pradesh. But still the plants are very small, which will take atleast few
more years to get income from the orchard.

Cultivation of medicinal plants and Hippopy (Seabuckthorn) is also gaining popularity after people were banned
from collecting MFPs from the reserve forest. Navdanya also played a vital role in popularizing the cultivation of
medicinal plants and Hippopy as a health drink for people of different ages.

Other than this, inaccessibility is another hampering factor for the development of this region. Majority of villages
in the region are still more than 20 kms away from the road head. However, in the monsoon season, because of
excessive rains area remains cut-off from the other part of the country.

The community seed bank in the region not only provides farmers with the different varieties of quality seeds
of different crops within their area, but also, access to different options like cultivation of medicinal plants which
are of immense importance, and can not be grown elsewhere in other climatic conditions.

About 5329 people of 18 villages in the region are benefitting directly from this seed bank. Of these about half
are women farmers. The people in the region belong to the local tribe, popularly known as Pahari.

Seed Bank at Sor/Sankri

Chandipur, Orissa
Dr Ashok Panigrahi and Kusam Misra

Odisha, a predominantly rice growing state is considered to be the home of the tall indica rice diversty. It is speculated
that at one point of time in the remote past there were some ten to fifteen thousand of tall indica rice diversity being
widely cultivated in varied eco-climatic conditions existing the state. These were strongly photoperiodic and many of
them were really high yielders. Dr.R.H. Richaria, an Internationally renowned Indian rice scientist was known to have
documented some such high yielding natives, selected and improved through local peasants which could outmatch
and outweigh the best yielding rice HYVs. This was done by Dr. Richaria at least 15 years before the launch of the
Green Revolution. Richaria’s highest yield was 54 quintals per acre or 13.6 tons per hectare achieved in Salem and the
lowest yield was 24 quintals per acre or 6 tons per hectare achieved in West Bengal from his indigenous improved
rice varieties. The presenter himself achieved 28 quintals per acre organically in the fields of a peasant at Mayurbhanj
in kharif of 2004-05, using internal inputs only. Some of them had the lodging character in them, but their straw was
used as roofing material and cattle feed. Some of them were known to be climate adapted and others met varied food
specific necessities of the rice cultivators and consumers. A few of them were therapeutic as well having the tissue
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rejuvenating potentialities as required in the traditional
Indian medication. The aromatic rice diversity carried
diverse aroma in them; some smelling like fried green
gram and others like cumin seed. Both the consumer
and the producer had ample scope to pick and chose
the variety of rice of choice. The contribution of the
Ist.green revolution is elimination of this natural rice
diversity. The widely cultivated HYV rice, now limited
to just a few, fail to sustain extreme eco-climatic
conditions like saline inundations, flood and drought
and meet the consumers food preferences. Aromatic
rices have vanished from the local markets. Existence
of therapeutic rice is now believed to be a myth in
Odisha.

The trend was perceivable more than a decade
ago. Navdanya decided to save these vanishing rice
diversities of Odisha through a system of germ-plasm-conservation employing both in situ and ex situ methods
and at the same time carry out experiments on their sustainability in varied eco-climatic conditions in view of
rapid climate change and yield potentials under various soil amendments. Their behaviours and responses are
being recorded. This came handy while selecting the seeds of specific rice diversities for empowering the local
communities in rehabilitating agriculture in disaster areas like Erasama in Odisha after the Orissa super cyclone in
2000, Nagapattinam in Tamilnadu after the boxing day tsunami in 2005 and Nandigram in Bengal in 2007. Navdanya
Odisha as of now maintains 4 seed banks, 3 village level and 1 central level, where seeds of diverse rice varieties
are conserved and renewed every year. Climate resilience factor is given importance in the village level seed banks
when all available rice land races are conserved in the central seed bank. Navdanya also encourages individual
cultivators to save, exchange and increase diversities in his/ her own fields. The village level seed banks are located
in different and varied eco-climatic zones, like salt prone, flood prone and drought prone areas. The central seed
bank has 700 rice varieties in its accession out of which 119 varieties are climate resilient. 33 of these are salt and
flood tolerant including 1 aromatic variety, 47 are flood tolerant and 39 are drought tolerant including 3 aromatic
and 2 therapeutic rice varieties. The rest 581 varieties belong to the general category. There are 56 aromatic rice
varieties of which 2 have unique and diverse aroma, 1 smelling like fried green gram and the other, like cumin seed
not available anywhere in the world. The therapeutic rices are used in old age tissue rejuvenation.

Seed Bank in Orissa

Diversity, seed exchange and yield potentials

Seed exchange has been the back bone of paddy cultivation until the green revolution. Native paddy plants have diverse
basal sheath colours, with about 9 shades of 5 colours, ranging from green, yellow, purple, violet to black. Reappearance
of wild variety is an inherent character of paddy cultivation. Cultivators, hence, replace the variety with a different
basal sheath colour next season just to be able to distinguish the weeds which are then manually removed. All the
green revolution varieties have the same basal sheath colour, making it difficult to distinguish the wild weed which
is never removed. A particular variety cultivated in a given field for more than 3 years lose yield, hence, is replaced.
This replacement used to be procured through seed exchange, a part of the barter system that was in place till a few
decades ago. Thus the cultivators used to gain twice, a new variety and an ensured more yield as the new variety always
yielded more. The green revolution proponents do not contribute to this gospel truth. It has been further found out
that seeds exchanged over a long distance for growing in the same type of micro-climate not only yielded much more
but often even changed its potentials. Two examples will suffice to put all doubts at rest.

1. Udasiali, an indigenous photosensitive kharif paddy variety transported over 500 kilometers from Balasore to
Erasama in Jagatsingpur as part of post 1999 super cyclone disaster agricultural rehabilitation yielded at par in rabi.

2. 'Three select Odisha salt tolerant paddy varieties transported over a distance of over 1500 kilometers from
Balasore to Nagapattinam in Tamilnadu under the ‘seeds of hope’ programme following 2004 tsunami yielded
three times more and far better than any known high yielders. The same varieties behaved even better when
cultivated in Indonesia, another 1000 or more kilometers away, in 2006 by Professor Friedhelm Goltenboth of
Hohenheim University, Germany.

Paddy cultivated under green revolution may have better yield potentials, but it never benefit the cultivators. More
grains come to the market but only after making a hole in the cultivator’s pocket. Several dozen field experiments
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conducted to find out the cost-benefit ratios of modern subsidized farming compared to organic farming in order to
show a path to the distressed paddy cultivators, yielded a truth that the said ratio can never go beyond 1.5 for the
former (msf)and never less than 2 for the later(of). In few instances the B:C ratio achieved under organic farming
exceeded 4.5 which is unthinkable in green revolution farming. When all subsidies are withdrawn from the farming

sector, the current type of agriculture for sure will cease to operate.

Rice Diversity at Navdanya Seed Bank, Orissa

S.N. NameoftheVariety = S.N. NameoftheVariety =~ S.N. NameoftheVariety =~ S.N. Nameofthe Variety = S.N. Name of the Variety
1. Abhimanyu 59. Baraf 117.  Chakadubi 175. Dhalakalama 233. Gobindabhog
2. Acharmoti 60. Barapanka 118. Chakramala 176. Dhalakhuda 234. Gola
3. Agnijhal 61. Baripada 119. Champa 177. Dhalamutura 235.  Gopalabhog
4. Agnisal 62. Barsa 120. Champasola 178. Dhalapatini 236. Gaurisankar
5. Agnisara 63. Barshadhan 121. Champeisali 179. Dhalapuntia 237. Gautam
6. Ahirman 64. Basa chandrakanti 122. Chandrakanti 180. Dhalaraigadi 238. Gouri
7. Ahiramohan 65. Basanapusa 123. Chandrama 181. Dhalasree 239. Gudamathia
8. Andhrapatini 66. Basuabhog 124. Chauli 182. Dhalasola 240. Hadagada
9. Andhraswarna 67. Basumati 125. Chhancha 183. Dhalasungi 241. Hadiasanra

10. Anjali 68. Basumati D 126. Chhatakitara 184. Dhalaswarna 242. Haduakaya
11. Annada 69. Basumati J 127.  Chhatisha 185. Dhalatulasi 243. Hajirmal

12. Annapurna 70. Basumati M 128. Chhotachampa 186. Dhanaphula 244. Haladigundi
13.  Aparajita 71. Baula 129. Chhotara 187. Dhaniaphali 245. Haladirangi
14. Asubhajana 72. Baulapentha 130. Chilaladihari 188. Dhanraj 246. Haradjhati
15. Asibam 73. Baunsagaja 131. Chinamali 189. Dhansiri 247. Harimalli
16. Asina 74. Baunsamuli 132.  Chingudibhusa 190. Dhinkia 248. Harisankar
17.  Askani 75. Baya 133.  Chinikamini 191. Dhirendra 249. Harkoli

18. Asmipisi 76. Bayabhanda 134. Chinisankar 192. Dhosarasungi 250. Hatipanjar
19.  Assamchudi 77. Bayamundi 135.  Chinnor 193. Dhosora 251. Henna

20. Asu 78. Bedamalata 136. Chitramani 194. Dhosrakhuda 252. Hichrangi
21.  Asudhan 79. Bedaswarna 137.  Chitra 195. Dhubakarttika 253. Hirakani

22. Asukakharua 80. Belamanji 138. Charu 196. Dhubaasina 254. Hiramoti
23. Athagadia 81. Belamanjia 139. Chirag 197.  Dhubachhotara 255. Hiranya

24. Atia 82. Benachera 140. Champati 198. Dimiriphula 256. Hirapatini
25. Atisaru 83. Benumberi 141. Chhanda 199. Dubiraj 257. Himani

26. Bedi 84. Benasali 142. Chandrika 200. Dubraj 258. Hybrid

27. Baijayanti 85. Bengaldhan 143. Chitanya 201. Dubraj S 259. Indrabati
28. Babaganesh 86. Benibhog 144. Champabati 202. Dudhasali 260. Inkiri

29. Baba rakshyakar 87. Betana 145.  Chhapana 203. Dudhasara 261. Irabanjhi
30. Baberphuli 88. Betanasi 146. Chanhala 204. Dudheswar 262. Jagabalia

31. Badadhan 89. Bhajana 147.  Chaitali 205. Dula 263. Jagannath
32. Badakalamula 90. Bhajanadhan 148. Chhanaka 206. Dumabakuri 264. Jagannath S
33. Badalatachaunri 91. Bhaliki 149. Charulata 207. Durga 265. Jaiphula

34. Badiluchei 92. Bhartsendha 150. Chandan 208. Ekchori 266. Jaladhan

35. Badshabhog 93. Bhasamani 151. Chandralekha 209. Eksuan 267. Jaladubi

36. Badsahbhog K 94. Bhojana 152. Chakori 210. Farakka 268. Jalachingar
37. Bagada 95.  Bhuguniukhuda 153. Chaintamani 211. Gaguadulei 269. Jaldi

38. Baghamanda 96. Bhundi 154. Chhabi 212. Gahiradhulia 270. Jamainadu
39. Baiganmanji 97.  Bhuskunda 155. Culture 213. Gajapati 271. Janani

40. Baikani 98. Bhuta 156. Culture K 214. Gamri 272. Jangalijata
41. Baikoili 99. Bhutamundi 157. Dagarkaya 215. Gangabali 273. Jatia

42. Baisnabi 100. Bhutia 158. Dahiasu 216. Ganjamgiri 274. Jiban

43. Balabhadrapakhia 101. Bibhuti 159. Dahikera 217. Gargada 275.  Jhalakseni
44. Balaji 102. Bikram 160. Dahikeshari 218. Garubhuta 276. Jhatakalei
45. Bali 103. Bilandi 161. Dasarageti 219. Garumoti 277.  Jhulamkaya
46. Baliadadha 104. Bilualanja 162. Daya 220. Gayabhog 278.  Jhuli

47. Balianisa 105. Binodpateli 163. Debadutta 221. Gayatri 279.  Jhulpalli

48. Balibhuta 106. Birendra 164. Debasis 222. Ganga 280. Jhumurijata
49. Balidan 107. Bimala 165. Dengaswarna 223. Gedaswarna 281. Jirasankar
50. Banalata 108. Bobailachha 166. Desibasumati 224. Gedikalama 282. Jamuna

51. Bandana 109. Bridol 167. Desimasura 225. Gedimalata 283. Kaberi

52. Bangalipatini 110. Brundabana 168. Desiminiget 226. Gelhei K 284. Kabutakanta
53. Bangalya 111. Brundabati 169. Desiswarnachampa  227. Gelhei M 285. Kadalipheni
54. Bangaraasina 112. Budhikakudi 170. Dhabaleswar 228.  Gelheigeti 286. Kaincha

55. Bangaramadhei 113. Bunde 171. Dhalabakuri 229. Ghanteswari 287. Kajalkanthi
56. Banki 114. Bungi 172. Dhalabhuta 230. Gitalahari 288. Kakharua
57. Banshadhara 115. Buxijagabandhu 173. Dhalajhingasal 231. Gitanjali 289. Kakudibichha
58. Bankichula 116. Chakaakhi 174. Dhalakakiri 232. Gitanjali basumati 290. Kakudimanji
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S.N. NameoftheVariety S.N. Nameofthe Variety = S.N. Nameofthe Variety = S.N. Nameofthe Variety = S.N. Name ofthe Variety
291. Kalamali 361. Kathia 431. Mahupheni 501. Nalinadiya 571. Puriasina

292. Kala akhi 362. Kathinandan 432. Makara 502. Nalipakhia 572. Purichampa
293. Kalabagada 363. Katkal 433. Malabati 503. Nalipatini B 573. Purnima

294. Kalabakuri 1 364. Kaya 434. Malata 504. Naliatini M 574. Puspa

295. Kalabakuri 2 365. Kedargouri 435. Malati 505. Nalirasi 575. Rabana

296. Kalabasa 366. Kerali 436. Mangala 506. Nalipatti 576. Raibhog

297. Kalabasumati 367. Kesundera 437. Mangalpuria 507. Nalisitabhog 577. Raigadi

298. Kalabetanasi 368. Katakijowa 438. Montosh 508. Nalisola 578. Raigarh

299. Kalabhuta 369. Khadiasola 439. Mardaraj 509. Nalisunakhadi 579. Rajendra

300. Kalabhigina 370. Khajuria 440. Masala 510. Nalisungi 580. Rajeswari
301. Kala brahmanbai 371. Khandagiri 441. Masura 511. Namalkathi 581. Raktabijuli
302. Kalachampa 372. Khandarangi 442. Mathabeni 512. Nandi 582. Ramjata

303. Kalajira 373. Kharabela 443. Mathura 513. Nandini 583. Ramsai

304. Kalajira (K) 374. Khatia 444. Matia 514. Nandiparbatkalia 584. Rangaballav
305. Kalajiri 375. Khejurkandhi 445. Matiasalei 515. Nanu 585. Rangabanjhi
306. Kalakaincha 376. Khirasara 446. Matiasungi 516. Narda 586. Rangalata
307. Kalakakiri 377. Khosakani 447. Mayurakantha 517. Natakalama 587. Ranganisungi
308 Kalakalama 378. Krishna 448. Medi 518. Nausal 588. Rangasiuli
309. Kalakanthi 379. Koilibai 449. Meghadambaru 519. Nenka 589. Rangi

310. Kalakataki 380. Konark 450. Meghamala 520. Nilagiri 590. Rani

311. Kalakaya 381. Kranti 451. Meghisal 521. Nimain 591. Ranidhan-2
312. Kalaketaki 382. Krushnakesi 452. Meher 522. Niranjan 592. Ranidhan-3
313. Kalama 383. Kubera 453. Methimahipal 523. Nitai 593. Ranisev

314. Kalamara 384. Kujidhulia 454. Mitikabhajana 524. Nitaigour 594. Ranjeikhuda
315. Kalambank 385. Kujipatini 455. Mohanbhog 525. Nuhachur 595. Ranyjitpatini
316. Kalameghi 386. Kukuda akhi 456. Motmachhakanta 526. Omkar 596. Raspanjar
317. Kalamkathi 387. Kulari 457. Motamakarkanda 527. Padarua 597. Rastrapati
318. Kalamulia 388. Kumbhakarna 458. Motasamili 528. Padasendha 598. Ratamalli
319. Kalamutura 389. Kumbharasala 459. Motaswarna 529. Padhuatanka 599. Ratna

320. Kalansu 390. Kundabhuski 460. Moti 530. Padmabati 601. Ratnachudi
321. Kalapahada 391. Kundabhusundi 461. Motichur 531. Padmajira 602. Rupam (mota)
322. Kalapatini 392. Kurguri 462. Madhaba 532. Padmakeshari 603. Rupam (saru)
323. Kaklapuntia 393. Kusumakunda 463. Mugajai 533. Padmarai 604. Sabita

324. Kalasree 394. Kusumamanji 464. Mugei 534. Padmini 605. Sabitapatini
325. Kalasungi 395. Ladu 465. Mugeisal 535. Pahadabhangi 606. Safari

326. Kalasura 396. Lagubhutia 466. Mugraphul 536. Pahadiaminiget 607. Sagadiabangi
327. Kalatulasi 397. Lajakulibadan 467. Mugudhi 537. Palaya 608. Sagdiabhangi
328. Kalaukhuda 398. Lakshyahira 468. Muktakiari 538. Pandursuan 609. Sagiri

329. Kaliaansu 399. Lalata 469. Mundakathi 539. Panibighina 610. Saharchampa
330. Kaliabhajana 400. Lalboric 470. Mundakaya 540. Panichakiri 611. Saharchampa S
331. Kaliajhinga 401. Lal basumati-1 471. Mundidhan (dhala) ~ 541. Panidubi 612. Saini

332. Kalikati 402. Lalbasumati-2 472. Mundidhan (nail) 542. Paniduliki 613. Shaktiman
333. Kalikhadsi 403. Lal Dhan 473. Musakani 543. Panirohi 614. Salajhati

334. Kalikuji 404. Lalu 474. Nabasali 544. Panisanla 615. Shalaphula
335. Kalinga 2 405. Langalamunda 475. Nabina 545. Panisanra 616. Sambalpuri
336. Kalsi 406. Lat 476. Nadanchhatia 546. Panisendha 617. Sambhu

337. Kamaleswar 407. Latachaunri 477. Nadiaphula 547. Pankaj 618. Samudra

338. Kamini 408. Latasal 478. Nadiya 548. Pankhei 619. Samuka

339. Kanchan 409. Laxmidhan 479. Nagara 549. Pandaba 620. Sanakalamula
340. Kankadabichha 410. Laxmikajal 480. Nagarjun 550. Paraja 621. Sanalatachaunri
341. Kankadamali 411. Laxmikanta 481. Nagupateli 551. Parbani 622. Sankar

342. Kankidia 412. Laxmiswang 482. Najaka 552. Parijat 623. Sankarchin
343. Kansiri 413. Lilabati 483. Nala 553. Parirupa 624. Sankargouri
344. Kantha asina 414. Luna 484. Nalibakuri 1 554. Pasakathi 625. Sankari

345. Kanthakakiri 415. Lunabakada 485. Nalibakuri 2 555. Patakhuda 626. Sankarsiali
346. Kanthakarpura 416. Lunifaram 486. Nalibasa 556. Patalagi 627. Sankhamahuri
347. Kanthakathia 417. Lunisree 487. Nalibetanasi 557. Pauli 628. Sanra

348. Kanthanarda 418. Machhakanta 488. Nalibhuin 558. Pimpudibasa B 629. Sanrapateli
349. Kantra 419. Madhia 489. Nalibrahmanbai 559. Pimpudibasa M 630. Sapuri

350. Karandikatha 420. Madhupuri 490. Nalichaunri 560. Pinhagali 631. Saragchhinda
351. Kirti 421. Magura 491. Nalichina 561. Pitambari 632. Sarala

352. Karnasal 422. Mahadi(mota) 492. Nalidhulia 562. Prakruti 633. Saraswati

353. Karni 423. Mahadi (saru) 493. Nalihajari 563. Parasara 634. Sargiphula
354. Karpurakeli 424. Mahalabeli 494. Nalijhingasal 564. Panchali 635. Sarita

355. Kartikanali 425. Mahalaxmi 495. Nalikakiri 565. Phalguni 636. Sarubhajana
356. Kartikapatini 426. Mahanadi 496. Nalikalama 566. Pasani 637. Saruchina
357. Kasbai 427. Maharaja 497. Nalikalambank 567. Pratikshya 638. Sarukhandagiri
358. Kashiphula 428. Mahipal 498. Nalikhuda 568. Puja 639. Sarumadhi
359. Kasturi 429. Mahuchampa 499. Nalimakarkand 569. Pujaphula 640. Sarumakarkanda
360. Kasturi basumati 430. Mahulakasi 500. Nalimandu 570. Puncture 641. Sarusamili
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S.N. Name ofthe Variety S.N. Name of the Variety S.N. Name of the Variety S.N. Name ofthe Variety
642. Sashi 657. Sitasali 673. Swarnadhan 688. Thakurabhog
643. Sathia 658. Society 674. Swarnatikili 689. Thakurasuna
644. Sautuni 659. Soda 675.  Tulika 690. Thengu
645. Sebati 660. Solo 676. Tambala 691. Thunka
646. Sefali 661. Sankhi 677. Trupti 692. Tikapatini
647. Setka 662. Sreeram 678. Tofan 693. Tinka
648. Seulapuni 663. Subasini 679. Triveni 694. Tipaharisankar
649. Shalimar 664. Sugandhi 680. Triranga 695. Tulasi
650. Sharbati 665. Sujata 681. Talachera 697. Tulasibasa
651. Shree 666. Sunasalita 682. Tambrasungi 698. Udasiali
652. Simbamanjia 667. Sundarbhajana 683. Tamdisal 699. Udayagiri
653. Singpura 668. Sundarsali 684. Tamkudai 700. Ujawla asha
654. Sisabir 669. Surendra670. Suryakanti ~ 685. Tapaswini 701. Upahar
655. Sitabhog 671. Suryamukhi 686. Telosing 702. Utkalprava
656. Sitasal 672. Swarnachampa 687. Tentulimanji
Vegetable Diversity at Navdanya Seed Bank, Orissa
S.N. Name of Winter vegetables  Variety Name & Type S.N. Name of Summer vegetables  Variety Name & Type
1. Bitter gourd (Thusi) Small size 14. Cucumber Chaitali
2. Bitter gourd (Nakhara) Big size 15. Lady’s finger Medium size
3. Bottle gourd Round shape 16. Ribbed gourd Long type
4. Bottle gourd long 17.  Ribbed gourd Medium size
5. Sweet gourd (Baidabati) Big size 18.  Country bean Plant Type
6. ---do--- (Guamala) Small 19. Indian spinach Leafy/stem veg.
7. Cucumber Medium size 20. Amaranth White stem veg.
8.  Brinjal White long (bunchy) 21. Amaranth Red stem veg
9.  -——-do-—- White round 22.  Amaranth Leafy veg.
10,  —-do--- Red (Hazari) 23.  Musk melon Fruit
E ...2112_.. E}zzi lr(():li d(Blue star) S.N. Name of Rainy vegetables  Variety Name & Type
13.  ---do--- Green Long 1. Bitter gourd (Thusi) Small size
14. Tomato Pusa Rabi 2. Bitter gourd (Nakhara) Big size
15. ---do--- Punjab Keshari 3. Bottle gourd Round shape
16. ---do--- Panjab Suanra 4. Bottle gourd long
17. Ribbed gourd Medium 5. Sweet gourd (Baidabati) Big size
18.  Cauliflower Early (45 days) 6.  ---do-- (Guamala) Small
19. Ladysfinger Native 7. Sweet gourd (Bhudeii) Small
20. Radish White Chetaki 8. Cucumber(Lahari) Small
21, --—-do--- Red Chetaki 9. Cucumber(Mancha) Big
22, ——-do--- Rebini (Native Large) 10. Cucumber (Barpata) Med%um
23, ——-do--- White small 11.  Cucumber (Sohalpata) Medium
24. Indian spinach ~ coeeee 12.  Brinjal Wh}te long (bunchy)
25.  Amaranth (seasonal leafy veg.) 13, ---do--- White rounfi
26. Country bean Plant type 14, ---do-- Red (Hazari)
Y YP
27. Cow pea creeper 15, ---do--- Black long
’ 16. ---do--- Black round(Blue star)
28.  ---do--- erect plants
17.  ---do--- Green Long
29. Guanra erect plant Pusa Rabi
30. Green chili Yellow erect 18. Tomato . .
. 19. ---do--- Punjab Keshari
31. ---do--- white/green 20. ---do--- Panjab Suanra
32. Cabbag§ Early (45' Days) 21, Tomato Chepti
33. Wat.er bind weed Lanfi variety 22. Ribbed gourd Medium
34. qulander Native herb 23, Cauliflowr Early (45 days)
35.  Spinach (Palak) (seasonal leafy veg.) 24.  Ladysfinger Native
36.  Knol-khol 45 days variety 25, Radish White Chetaki
26. ---do--- Red Chetaki
S.N. Name of Summer vegetables  Variety Name & Type ;Z ::32: 5\;}?11:: S(II;I:;IIW Large)
1.  Cowpea Plant Type 29. Indian spinach ~ ---oeees
2. Cow pea Creeper Type 30.  Amaranth (seasonal leafy veg.)
3. Sweet gourd Large size 31.  Country bean Plant type
4. Sweet gourd(Guamala) Small size 32.  Cow pea creeper
5. Bottle gourd Long type 33.  ---do--- erect plants
6.  Bitter gourd Big Type 34. Guanra erect plant
7. Bitter gourd Small type 35.  Green chili Yellow erect
8. Brinjal white long 36. ---do--- white/green
9.  Brinjal Black bunchy 37. Cabbage Early (45 Days)
10.  Brinjal Bl;ack round 38.  Water bind weed Land variety
11.  Brinjal white bunchy 39. Coriander Native herb
12.  Brinjal Black long 40. Spinach (Palak) (seasonal leafy veg.)
13.  Cucumber Big type 41. Knol-khol 45 days variety
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Vrihi seed bank in West Bengal

Vrihi, in partnership with NAVDANYA, the national movement for agro biodiversity conservation started a seed
bank in West Bengal under the stewardship of Debal Deb. Some of the varieties conserved in the seed bank are
listed below. This has been taken from the SEEDS OF TRADITION, SEEDS OF FUTURE published by Navdanya
and written by Debal Deb, which elucidates the Folk rice varieties of eastern India.

S.No Name S.No Name S.No Name S.No Name S.No Name
1 AAsh 59  Bochi Con Dri 116 Fr-13a 173 Ka Dalika 232 La L Pesha Ri
2 Ag Niba N 60  Bodr Es H 117 Cada Ba 174  Kajal Dheki 233 Ma Rich Muk Hi
3 AgNI-SalL 61 BokR A 118 Gandha Malati 175 Kajal Kathi 234 Marich Mukul
4 A Jirm AN 62  Bombaimugi 119 Ga Ndhes Wa Ri 176  Kajal Sundari 235 Ma Rich-Sa L
5 Akshay Rani 63  Born 120 Ga Nc AJaLi 177 Jata Kalm A 236 Mayurkantha
6 AMArSal 64  Bou Bhog 121 Ganga-Sal 178 Ja Ta Leta -Sal 237 Medi
7 Annapurna 65  Bou Dulali 122 Garam Masala 179  Jhanti-Sal 238 Meghnad-Sal
8 Asa N I Eya 66  BudbudeSa L 123  Ga Ria 180 A Nt! 239 Megl
9 Ash Ph Al 67  Bullet 124 Ga Rib-Sal 181 Jh In Ga 240 Najirma
10 AshU 68  Cha Itanya 125 G A Yasu R 182  Jhin Ga-Sal 241 Nalpai
11 Ash Win Dhu Lea 69  Chakramala 126  Geti-Sal 183 Jh Itl Piti 242  Narahasoi
12 Ashwln Jharia 70  Chamarmani 127  Getoi 184 Jh U Li 243 Na Rasingha Ja Ta
13 Asi-Iwin Jharia 71 Champa 128 Gheos 185 Jhu Loor 244 Narkel Chhari
14 ASitKALmA 72 Chandrak Anta 129 Ghora -Sal 186 Jhu Loor -16 245 Nata
15  Ausha Bonk Ata 73 Chapa Khusi 130 Gita 187  JiraeSal 246 Niroja
16 BaBulla Ta 74  Cheena Ka Mini 131 TtaNJalL 188 Jirk U Di 247 Sateen
17  Bad A Bona 75  Cheena Pa Kr! 132 Gitashree 189 Jiten Dr A 248 S Ek A Ra
18 Bag HJh A Pta 76  Dakshina Laghu 133 Gobinda Bhog 190 JuGal 249  Shal Keleh
19  BaId Dh Usu Ri 77  Danaguri 134  Gochari Patnai 191 Ju Ng Li 250  Shati
20  Said Dulah 78  Danger Bar.Uah 135 Gorah 192 Ja Ta K A Biraj- 251 Shatia
21 Said KALaMK 79  Dangri Patna! 136 Go R-NTtal SaL 252 Shatia Bha Doi

Athi 80 DaRkA-Sal 137 Gun Ri Bhog 193 Ka Dalika 253 Shim Ul K Uri
22 BaldR As 81  Da R-Sal 138 Gu Ru Ji 194  Kajal Dheki 254  Shisha Phal
23  Bajal 82 DaYaLMADina 139 Ha (Jam 195 Kajal Kathi 255  Shiuli
24  Ba K Ul Phool 83  Dehra Dun 140 Halud Gathi 196  Ketaki 256  Shiyal Bhomra
25  Ba La Ram -Sal 84  Dehra Dun Bas 141 Hamai 197 Has Dhan 257  Shiyal Raj
26 BalLiBha A 85  Dehra Dun S.No Names 198 Iichaskani 258 Sholeh
27  Bank ChR (Big) 86  Gan Hes A 142 Ha Nsguji 199 Ic Hatla T1ka 259  Shotput
28 BaNkATa 87  Cheng A 143 Hanuman Jata 200 Khater-Sal 260 Shu Kalma
29  Bank Ui 88  Cheng-Sal 144 Ha Rir Jhinga 201 Kaialgourd 261 Silot
30  Ba Nsh Cajal 89  Cherk I Jhuloor 145 Hatichampa 202 Khejur Chhari 262 Sindur-Sal
31  B.A Nsh Kanta 90  Cherk I Raj 146 Hatipanjar 203 Khira-Sal 263  Sindurmukhi
32 Bansh Ka Thi Chhoto 147 He Era 204 Khira Bichi 264 Sitabhog
33 Sa Nshm Oti 91  Nuniya Chila 148 Heera Moti 205 Kholam Kuchi 265  Sita-Sal
34  Ba Nsh Mugur Patna, 149 Hinche Sa Roo 206 Khudi Kha Sa 266 Sona Dhusuri
35  Bansh Pate 92 Chiniatap 150 Ichhamati 207 K Ina Ri 267 Sona Jhuli
36  Bansh Tara 93  Chitra Kanhai 151 Indra-Sal 208 Komal 268 Sonam
37  Banya-Sal 94  Dahar Nagra 152 J