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PREFACE
The Community Pesticide Action Kit or CPAK has been prepared to help rural communities in
Asia think about the problems that pesticides cause. It also encourages them to act collectively to
address some of the issues. CPAK is produced by an ASEAN team of citizens’ groups and peoples
organisations:Ø
Ø
Ø
Ø

Pesticide Action Network Asia and the Pacific, based in Malaysia
Gita Pertiwi, Indonesia
Pesticide Action Network Philippines, The Philippines
Tenaganita, Malaysia

Nine modules will address various aspects of concern:
Warning! Pesticides are a Danger to your Health
Breaking the Silence: Pesticides in Plantations
Profiting from Poisons: The Pesticides Industry
Drop Pesticides! Build a Sustainable World
Pesticides Destroy our World
Women and Pesticides
Keeping Watch: Pesticides Laws
How to say NO! to Pesticides: Community Organising
Seeking out the Poisons: A Guide to Community Monitoring
However, more modules are expected in future. The modules are not complete in themselves.
Many additional materials in local languages will be needed. You may wish to supplement the
modules with:
Cartoons
Drama
Games
Pictures
Posters

Puppets
Radio scripts
Slides
Stickers
Videos

Check around to find suitable materials. Many of these can actually be made by the community.
You may always contact Pesticide Action Network Asia and the Pacific (PAN AP) for guidance.
PAN AP would be very happy to receive any feedback on the kit and how you have used it. Lets
work together to rid the world of toxic pesticides.
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THE DAYS OF OLD
Our World is a Living Planet
Our world is alive! Healthy plants, including farmers’ crops, feed the people and animals
of the world, and, after harvest, provide organic material to enrich the soil. They also
produce the oxygen that people and animals need to live and remove the poisonous
carbon dioxide in the air that we produce when we breathe.
Oceans, rivers and lakes provide the waters our world needs. The water is alive with tiny
plants and animals that feed the fish which feed larger creatures.
Farm crops need nutrients from the soil, sunshine, rain and the skill of the farmer. Insects
are an integral part of the cycle of life. Some attack crops, but others have positive uses
such as enriching the soil, acting as natural enemies of pests and serving as the food for
other living things.
If we disturb one part of our living planet it effects other parts. If we cut down the trees,
soils are eroded, the weather is affected, and our world loses part of its source of oxygen.
If we spray poisonous pesticides on our crops, we kill friendly insects as well as pests. If
we pollute the soil, water and air and harm living things, our world will die.
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Ibu Desa and her ducks
Ibu Desa is a rice farmer in Indonesia. Her 0.8 hectare farm had a fine irrigation
system. Desa also had a fine flock of 17 ducks, which added to her small income.
One day her ducks started dying, and within four days all were dead.
Desa and the other local farmers often mix their pesticides or dispose of empty containers in the irrigation system. Why did Desa’s ducks die?
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Can you Remember?
For centuries irrigated rice farms provided, in addition to rice, a lot of other tasty and
nutritious foods.
Can you remember catching and eating small fish or snails from the paddy fields? Fish
from the nearby streams? Can you remember when swallows used to eat the insects in
your fields? Can you remember the frogs that ate the insects?
What do you think are the consequences of no longer having fish or snails to eat? Of no
longer being able to rely on frogs to eat crop pests?
Look around now at your community. Have there been any changes in the environment
since the use of chemicals began? If you live near a river or stream have the fish or other
aquatic life been dying?

Action!

Talk with your neighbors or farmer group members.
Make a list of any animals, fish, birds, plants or insects that are
no longer around or as common as they used to be. Do you see
any animals or insects now that you do not remember seeing
before?
Discuss among yourselves why these used to be of value to
farmers or to people in your community.
If birds or other animals are being killed, what else might be in
danger?
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A DELICATE BALANCE
Living in Harmony with our Environment
We live in an environment that must support all living organisms on the planet.
We know from studying populations of animal species that the fate of one species is
dependent on the fate of others. In the most simplistic situation, a predatory animal can
only survive in a selected location as long as the food source (its prey) remains in abundance.
Over time, as a food source dwindles, so will the population of the predator. If the food
source increases in number, the predator species will also increase in number. This
relationship under this most simple of natural conditions will self-regulate and neither the
predator nor the prey will become extinct without outside influences. We can call the
selected location in this most simplistic model a “local ecosystem.”
Local environments or ecosystems can be mapped out. Most frequently, ecosystems are
defined using natural geographical boundaries such as mountains or lakes, artificial boundaries such as agricultural land or cities, or by location of a certain animal species such as
a predator or an endangered animal. Ecosystems also overlap and co-exist, as in nature
there are very few barriers that would stop movement from one environment to another.
Of course, there are numerous ways to define an ecosystem and there are too many
ecosystems on the planet to count. Under the most natural of conditions, a balance is
found that would allow all species to live and thrive in harmony. When that balance is
changed, an entire ecosystem can be at risk, sometimes permanently changed.

Action!

Think about the environment that you live in, can you define
distinct ecosystems?
Identify predators and prey within a selected ecosystem.
Do you remember whether there used to exist different animal
and plant species in your selected ecosystem?
Where have they gone?
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The Food Chain
A food chain exists so that all living organisms, no matter how big or small, are part of this
food chain. Humans are usually considered to be at the top of the food chain. That is
because there are few animal species that prey on humans as a natural food source.
The smallest organisms such as plankton or brine shrimp that live in the ocean or insects
on land and in the air are usually considered to be at the “bottom” of the food chain. This
is because these small organisms tend to be the food source for larger ocean-going or
land animals.
In the food chain, if a food source is contaminated, both the contaminated organism and
the animal that feeds on it are in danger of being harmed. This means that a predator
does not need to be directly exposed to a chemical contaminant but can be exposed to it
by eating an animal that was directly exposed.

Action!

Think about the food chain that exists where you live.
What kinds of food do you eat?
Where does that food come from?
What food do the animals you consume, eat?
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Biodiversity
Biodiversity means having many different types of living things together in an environment. Did you know that in fertile soil there are thousands of tiny forms of life (microorganisms) which live there and help keep it healthy? Even among one type of plant, such
as rice, thousands of different varieties have been recorded. Biodiversity is important for
many reasons:
· Different varieties of plants or animals have qualities that help them survive in the
natural environment. For example, some plants and animals survive drought better
than others can. Some plants are resistant to certain pests because they contain
natural pesticides.
· Different plants have different uses. Some plants are used for mulch, animal feed, as
a food source for humans, medicines and herbs and for decoration.
· If we cultivate only one type of plant (monoculture), then all of that crop can be destroyed if there is a bad pest infestation.
· Because they are hardier and adapt better to the local natural environment, diverse
indigenous strains do not need costly external inputs.
· Some plants have special nutritional value and others are extremely valuable for medicines. Because of this, local plant and animal diversity is part of the traditional wealth
and inheritance of people’s land.
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It’s very important to be aware of biodiversity because:
· Many species are disappearing, some forever.
· The widespread use of monoculture has led to the decline and disappearance of many
species of plants and animals.
· Giant corporations are patenting species (seeds) and chemicals in order to make huge
profits. For example, corporations are patenting neem, a natural product known for
many years, so that the seeds must be purchased from the company.
· Genetically engineered organisms or plants that have had their genetic code altered in
the laboratory, are dangerous to indigenous plants because the genetic trait can “jump”
from the modified plant to the native plant. When this happens, the native plant will
behave like the modified plant and the genetic heritage of the native plant will be lost
through generations of reproduction (see page 32 for more information about genetic
engineering).
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Development is not Sustainable
Development means more than technology and the building of factories and apartment
complexes. It also applies to human dignity, spirituality, values, culture and sense of
community.
The world has enough resources to support its people, animals and plants, together with
its air, soil and water. In order for this to remain true, we must have respect for others, for
generations to come, and for the Earth itself. Several factors, however, threaten this
careful balance.
One of the pursuit of development or industrialisation revolves around the sole purpose of
short-term profit which is shortsighted and dangerous for future generations. The Green
Revolution, with its rampant use of pesticides, provided profits for some years but is now
seen as unsustainable, is no longer effective or profitable and is causing terrible damage
to people and the environment. Other examples include the felling of forests for quick
money, and the massive carbon emissions, which threaten global warming.
Another dangerous factor is the inequitable access to and distribution of the world’s resources. A small minority of the world’s populace, including those in the developed countries and among the southern elite, is guilty of consuming the huge majority of the world’s
non-renewable resources. Maintaining the lifestyle and over consumption of the wealthy
leads to a critical, and non-sustainable, drain on the world’s resources.
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PESTICIDES POLLUTE
How do Pesticides get into the Environment?
Chemicals that pollute enter the environment in numerous ways. Pesticides destroy not
only pests that we do not want but also insects and plants that are beneficial as well as the
quality of the land, water and air. When applied locally to agricultural fields, pesticides can
have an immediate impact. Pesticides also travel through the air and water to distant
locations and impact the environment even in places where there is no farming.
Pesticides flow into irrigation channels, streams and ponds when it rains or when water is
applied to crops. From there they are carried into rivers or oceans. Pesticides can also
stick to soil and be carried by the wind into nearby houses. When pesticides are sprayed
they can be carried by the wind for many miles.
Farm workers who apply pesticides or who pick crops that have pesticide residues can
contaminate their clothing and bring pesticides into their homes on their clothes. Children
can be exposed to pesticides this way.
In the production of chemicals, volatile waste products are released into the air from combustion or ventilation and into waterways via waste streams that empty onto land or directly into rivers. Waste products might also be disposed of on land, and enter the environment from chemical leaching in the soil, or ventilating to the air. Pesticide production
factories release toxic smoke and fumes into the environment.
Pesticides contaminate soil so that many animals and plants can no longer live there.
Over time, they seep down through the soil and contaminate underground sources of
water. Most communities in the world today are drinking water that has been contaminated by poisonous pesticides.
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Pesticides can Destroy Ecosystems
Environmental impacts caused by pesticides and other chemical pollutants can be farreaching and devastating to an ecosystem. In most documented examples of a species
being killed off or a land no longer being able to sustain life, humans have played an active
role in altering the life-supporting balance in that ecosystem.
One way to study the harm caused by pesticides is by observing the life cycle and population trends of selected animals and other organisms that we call “indicator species.” In
selecting indicator species, we identify animals or insects that are needed to maintain the
local ecosystem and observe what happens to those indicator species.
For example, if a certain insect were needed as the primary food source for some of the
native bird species in an agricultural area, the life cycle and population trends of that
insect would be indicative of the health of that local ecosystem. If the insect dies off it can
greatly alter the population of the birds. Monitoring for the presence of this “beneficial”
insect would provide researchers with data to help determine the impact of chemicals on
the environment.
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Case Study: Special Populations at Risk
There are many factors that might make one species more susceptible to environmental chemical exposure than others are. Likewise, in a population of one species, there are also factors such as age, health status, biological differences and
gender-related differences in susceptibility. For example, a pregnant woman and
the developing fetus are at greater risk than a non-pregnant woman is.
Frogs are particularly susceptible to the effects of environmental chemicals. Frogs
have been found in the U.S. with horrible deformities such as missing eyes, extra or
missing limbs and by massive losses of life in other parts of the world.
While they are not fragile, frogs may be particularly vulnerable because their permeable skin allows them to absorb the chemicals they encounter more readily than
other animals. Chemical contaminants have emerged as the leading suspect in the
investigation of frog deformities.
The demanding process of metamorphosis, which is regulated by hormones may
also put frogs at risk from persistent organic pollutants, especially those known as
endocrine disruptors (see page 25 for more information on endocrine disruptors).
Persistent chemicals may accumulate in the frog’s fat and be released again into
the bloodstream when the frog calls on these reserves for metamorphosis, thereby
exposing the developing frog to accumulated contaminants at the worst possible
time.
This disruption could lead to a host of problems, including damaged immune systems that would make frogs more likely to become diseased and die. The frog
might also then be used as an indicator species to identify endangered or contaminated ecosystems.
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Chemical-dependent agricultural practices are a major means that an ecosystem can be
altered. Application of chemical pesticides and fertilizers change the local ecosystems in
many ways:
· As pesticides reduce the population of beneficial insects, the number of pests that
damage crops will increase because the food supply is abundant and there are not
enough living natural predators of the pests.
· Runoff of pesticides into local waterways can lower or raise the acidity of the lifesustaining water resulting in the die off or growth of vegetation that will either result in
the loss of food supply for native fish species, or reduce the oxygen content in the
water causing suffocation.
· Pesticides in the air can be carried by the wind and deposit into water or onto land
many miles away and cause harm to those ecosystems.
· Contaminate the water below the ground that feeds into drinking water wells.
· Birds and animals that drink contaminated water and eat contaminated food can cause
harmful effects such as birth defects, the inability to reproduce and death.
· Sterilise the soil so that beneficial plants, worms, insects and microscopic organisms
cannot replenish the nutrients needed to sustain vegetation without the use of fertilizers.

Action!

Keep an eye out for problems that could be caused by pesticides.
Record what you see. Find out what might have caused it.
If you can not solve it yourself, discuss with others how to solve
the problem.
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THE GREEN REVOLUTION
Pesticides are Poisons Designed to Kill Living Things
In the past 30 years, the use of chemical pesticides has increased tremendously in Asia.
They were introduced as part of the “Green Revolution.” This way of farming uses large
areas of land for a single crop and depends on the use of farm machinery and heavy use
of chemical inputs. A farmer needs to spend a lot more money for these inputs. The
Green Revolution was adopted as agricultural policy by many Asian countries. It held the
flawed promise of increased yields. It ignored the value of traditional agricultural knowledge and practices developed over centuries in Asia.

A Farmer Tells a Story
I first started using pesticides in 1969. At first the results were encouraging, and
although I worried about having to borrow money for the inputs, it seemed a good
thing.
But then I found I had to start using increasing amounts of expensive pesticides to do
the same job. I had to take bigger loans.
My wife started complaining to me because we could no longer collect the small fish
from the paddy fields and we never had enough cash to buy at the market.
One year, the brown plant hopper, an insect that had never been a problem before,
destroyed most of my crop. I was barely able to repay my loan. Now, I find my soil
can no longer grow some of the other crops it used to.
What happened?
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The Green Revolution has not helped small farmers and women farmers. This is because
Green Revolution agriculture benefits only the large farms. The big landowners, the rich
countries with big, mechanised farms, and the giant pesticide corporations all benefit from
the Green Revolution. On the other hand it has caused smaller farms to close down and
the land to be sold. Farmers are lured into using pesticides thinking that they can get very
high yields. In reality, farmers initially get high yields but after a year or two both their
yields and soil fertility decreases. These are documented cases of farmers particularly in
India who have commited suicide because of debt burden and left their wife and children
heavily in debt. Women farmers suffer very bad health consequences and lose their right
to conserve good seeds.
Do you know any small farmers in your area who have been forced to sell their land to big
landowners?

Pesticides are only a short-term and Dangerous Solution
Pesticides at first looked like a good solution. But people soon saw that there were many
dangers and problems with the use of these poisons.
Pesticides not only kill insects and plants we do not want but they also kill insects, plants
and animals that are beneficial to the environment and to us.
When an insect, plant, or a small animal is contaminated with a pesticide, the animals that
eat them can become poisoned. Some pesticides are stored in the fat of animals and
over time, as the animals are exposed to more and more of these pesticides, the level of
pesticides in the fat increases (see page 21 for information on persistent organic pollutants). If humans eat these animals, the pesticide will be stored in their bodies until the
pesticide levels increase to levels that can harm them.
The pesticide industry works hard to influence governments to allow pesticides to be
produced and sold in every country and to weaken the regulations that control the use of
pesticides that protect workers, residents and consumers from the harmful effects of these
poisons.
The industry also works hard by using expensive advertising or scare tactics to convince
farmers to use more pesticides to save their crops from pest infestations. The more
pesticides these corporations sell, the greater are their profits!
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Case study : Kamukhaan - A Poisoned Village
Kamukhaan, a place consisting of a community of about 120 households of traditional
fisherfolk and indigenous families in Davao del Sur, Mindanao, Philippines was once a
land with abundant trees and vegetation, and the seas were rich with marine life. For the
past nineteen years the LADECO banana plantation has been aerially spraying pesticides.
The exposure to these pesticides has left the villagers sick and impoverished, constantly
breathing poisoned air and fishing from a contaminated sea. Children and adult villagers
suffer from painful skin lesions and burns, suffocation, weakness and nausea. Infants of
this village are often born sick and with abnormalities such as cleft lip and palate, disfigured bodies and retardation in children’s mental and physical development.
The growth of plant life in the village has also been seriously effected. When exposure to
pesticides started, the coconut trees suddenly stopped bearing fruit. Grass grew scantily.
Raising pigs, chickens or other animals proved to be extremely difficult because the animals just die every time spraying occurs. Villages complain that the stream and other
water sources in the village have also been contaminated.
Apart from aerial spraying, the plantation also ground sprays extremely hazardous chemicals. As a result, the villages belief that their underground water supply, 180 ft deep, has
long since been contaminated. It has been reported that the river and sea which used to be
teeming with fish are now heavily polluted. Fishermen recall a time of 30 years ago, when
they used to garner up to 200 kilos of fish everyday and now they are struggling to even
catch two kilos. Due to extreme poverty, people cannot avoid eating contaminated fish and
they end up getting sick. Indirect contact with pesticides has also proven hazardous. Jose
Antermo,30 regularly sprays Methyl aldehyde (FORMALIN) and it was reported that his
wife suffered a miscarriage when she was 4 months pregnant because of washing his
work clothes doused with the chemical.
The grave impact of pesticides use has caused the degeneration of Kamukhaan from a
natural paradise to that of a living hell. While perfect looking and unscathed bananas
produced in the plantation are being shipped off, the people of Kamukhaan are left to
pay the price of slow but certain death.

Victim of pesticide poisoning
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The Brown Plant Hopper in Indonesia
Starting in the late 1960s, the government of Indonesia, for years an importer of
rice, placed tremendous importance on increasing rice yields through Green Revolution technologies. By 1984, self-sufficiency in Indonesia was achieved.
However, in the 1970s, Indonesia had trouble with the rice brown plant hopper, and
in 1986, another outbreak occurred in North Sumatra and parts of Java.
Over 50 per cent of Java’s rice land was planted with rice varieties the brown plant
hopper could feed upon. Insecticide subsidies of over US$100 million per year
were provided, but the chemicals failed to control the brown plant hopper. Scientific evidence showed that the outbreak was actually caused by the heavy use of
pesticides.
The chemicals killed many “non-target” or beneficial species such as fish, ducks,
frogs, eels and snakes. The destruction of beneficial predators and parasites of
rice feeding insects allowed the resurgence of pests. Extensive use of pesticides
also increased resistance in certain pests.

Action!

Try and remember all the pest outbreaks in your area.
How many of these outbreaks seem to have been caused because
pests had become resistant to pesticides?
How many were new pests not seen before the use of pesticides?
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THE VICIOUS CYCLE OF POISONS

Pesticides Kill Wildlife in Bangladesh
Thousands of sparrows, sacred to farmers in Bangladesh because of the luck they bring to
them, were killed when they fed on contaminated insects in fields where pesticides had
been applied. In August 1999, people watched in horror at the mass death of sparrows in
the fields of eggplant, radish, beans, pumpkin, carrots, okra, cabbage and other vegetables.
In the fields of eggplant and pointed gourd where the sparrows died, the pesticide
cypermethrin (known as Ustad) had been applied the night before. The sparrows had
eaten the dead insects and died.
Sparrows are important for the ecosystem because they feed on insects that plague crops.
They are part of the integrated pest management of farming operations in the growing
regions of Bangladesh and in other Asian countries. Sparrows are also an indicator species that can be used to observe the health of an ecosystem.
This and other examples of massive poisonings of birds, fish and animals in agricultural
regions are an important reminder that pesticides applied to the land can have devastating
impacts on the environment.
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Pesticide Resistance
Why do farmers need to use ever-increasing amounts of pesticides?
Insects and other pests are able to develop a “resistance” to pesticides after generations
of being exposed. This is because insects live short lives — for maybe weeks or months
— and they have hundreds of offspring. This means that increases in resistance from one
generation to the next happens very fast.
Monoculture practices provide fabulous feeding grounds for the insects that prey upon the
crops, leading to increased resistance. Furthermore, massive spraying with a general
pesticide kills indiscriminately, including natural enemies or predators of pests. This allows pests to flourish and sometimes results in new insects, traditionally controlled by
natural predators, to become pests.

Action!

Analyse the costs of the pesticides to your community. Make a
list of costs including financial, health, environmental and
cultural.
Who gains?
Who loses?
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Pesticides are not only a Problem in the Fields
Did you know that you have dangerous pesticides in your body?
If you are working as a farmer or farm worker, you have probably been involved in spraying or working in (or near) recently sprayed fields. This is one way to get pesticides into
your body. But you don’t have to be a pesticide applicator or a farm worker to be exposed
to pesticides.
Pesticides are found in the food you eat because spraying pesticides leaves traces of
poison on crops. Some pesticides stay on the outside on the leaves. Other pesticides go
into the plant through the roots or are absorbed into the leaves. Washing the parts of the
plants that you eat helps remove some of the pesticide residue and is always a good idea.
But washing will not remove all of the pesticide residues.
Fruits or vegetables grown locally for export or sale in distant markets are usually sprayed
with more pesticides after harvest to keep them from spoiling. People in distant cities and
markets eat these foods and are in danger from poisoning.
Pesticides get inside of farm animals, such as cows, ducks, goats, etc. Animals are
exposed to pesticides by eating contaminated feed, or grazing in fields that have been
sprayed or are next to agricultural land, or from drinking contaminated water. They also
get inside of fish and other animals that live in or near contaminated water. Animals, fish
and birds carry the poisons throughout the environment. Remember the case of Ibu
Desa’s ducks (page 2)? What might happen to your family members who eat such ducks?
Just as mothers can pass pesticide on to their children through breast-feeding, so too can
cows pass the pesticides from their food into their milk. Pesticide residues have been
detected in cow’s milk. However, breastfeeding is still the best way to nourish your baby.
See the CPAK Module Warning! Pesticide are Dangerous to your Health for more
information about pesticides and your health.

Peacock Deaths In Madhya Pradesh
More than 60 peacocks died in the Indian State of Madya Pradesh after eating ‘bajra’
(millet) laced with harmful pesticides used to deter disease attack on crops. The
worst hit was the Morena district. Reports stated that the peacock deaths began
soon after the sowing of bajra seeds was completed. It is suspected that the peacocks ate the bajra seeds and died due to the chemicals used to treat the seeds. The
peacocks became weak after consuming the poisoned seeds and could not fly. Post
mortem examination has shown that some birds suffered internal haemorrhage leading
to death caused by chemicals belonging to the mercuric and carbamate group, both
of which are harmful on animals and cause environmental accumulation.
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Loss of Biodiversity
The United Nations Food and Agricultural Organisation estimates that 75 per cent of the
genetic diversity in agriculture present at the beginning of the 20th century have been lost.
Decades ago, farmers in India used the Century plant (Agave americana) to control the
leaf folder in paddy rice. With the arrival of the Green Revolution, however, farmers
stopped using the Century plant and started using great quantities of chemical inputs.
Several years ago, because of increasing problems with resistant pests and declining
profits, farmers started to explore some alternative, non-chemical farming methods. Some
farmers still remembered the Century plant and sought to use it once more. However, the
new farming methods have made it difficult to find Century plants and to establish them in
their farming practices.
Countries with lush tropical rain forests, near-shore marine habitats have large numbers
of undiscovered species of animals and plants and retain most of the world’s biodiversity.
These are also the regions where the wealth of biodiversity is being lost and plundered at
the most rapid pace. Large-scale indiscriminate logging is a key culprit, leading to the
permanent death of hundreds of potentially valuable species every year.
In some countries, new species of animals and plants have been introduced to kill off a
pest, or to fix a problem that has developed because humans have had a negative influence on the environment. Unfortunately, in many of these cases, the introduced species
did not have any natural predators and it took over the ecosystem where it was introduced, killing off some of the natural plants or animals. Although the intent was to use a
non-chemical means to destroy a pest, the impacts on the environment are just as devastating.
The switch to the monoculture of the Green Revolution has also led to the loss of the
genetic heritage of some natural crops. Once lost, they can be lost forever. Countries like
India, for example, used to grow thousands of varieties of rice. Now they only grow a few.
The old strains have largely been lost except for samples that have been taken and stored
by research organisations such as the International Rice Research Institute. Now farmers
in India must buy their seeds from foreign corporations.
Genetically engineered (GE) seeds are slowly being introduced into the environment.
There is now evidence that GE plants can cross-pollinate not only with other similar nonGE crops but also with wild strains of plants that could permanently alter an ecosystem by
destroying biodiversity.
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Persistent Organic Pollutants
Some pesticides last in the environment and stay dangerous for long periods of time.
Once pesticides are released into your environment, many remain dangerous for several
years and some for possibly much longer. This means that when you use pesticides:
· The food you eat could contain pesticide residues.
· Pesticides can build up and stay in your body or in an animal’s. Even small amounts
can build up over time to become dangerous to you or the animals.
· You are poisoning the world of your children and your grandchildren when you apply
pesticides that do not leave the environment for long periods of time.
Case Study: Continuous Use of Pesticides Damage Ecosystems
Integrated pest management (IPM), a method used to promote sustainable agriculture, is
practiced successfully in many Asian countries. However, pesticides that have been introduced into the ecosystem can make IPM techniques ineffective if the environment sustains
heavy damage from the chemicals.
A 1997 study by the Asian Institute of Technology Center in Vietnam demonstrated how
broad spectrum insecticides disrupt the natural control of pests by killing beneficial insects
and natural predators of insects such as fish and shrimp. The study investigated the impact
of two insecticides known as “Regent” and “Karate” and two herbicides known as 2,4-D and
“Whip S” in frequently sprayed fields in the Mekong Delta. The study focussed on the effects
of these pesticides on insects in the rice paddies, floodwater and in the mud of rice fields.
The scientists found that frequent use of pesticides in rice paddies had damaged the ecosystem by depleting the fields of animals, especially populations of natural predators. In the
fields where frequent pesticide use is practiced, the effect of the experimental insecticides on
the predator: prey ratios was not different than the untreated fields. However, when the
experimental pesticides were applied to fields that had not seen frequent pesticide use, the
impact of the insecticides was apparent. In these fields, the application of the insecticides
had “strong” negative effects on the populations of natural predators as well as water organisms.
The effect of the herbicides was also dramatic. The herbicides reduced the number of water
organisms, even in fields where frequent pesticide applications had been used. Furthermore, although the mechanism was not understood, the use of 2,4-D actually seemed to
increase the population of pests in the sprayed fields. During the Vietnam War, a chemical
mixture of herbicides 2,4-D , 2,4,5-T and dioxin, which became known as Agent Orange
accounted for the lost of 14 per cent of South Vietnam’s forests, including 50 per cent of the
mangrove forests. The two herbicides break down in the environment quickly meanwhile
dioxin (a highly persistent compound) has remained in the environment for decades. Contaminants are being transferred through food chain into human bodies, animal tissues and
fishes.
The scientists concluded that insecticides in general are not necessary in paddy rice cultivation because the natural predators (in a field that has not been made sterile by pesticides)
kept the pests “well under control” in the unsprayed plots. The results stressed the need for
farmers to gain knowledge and be aware of the rice agriculture ecosystem and the delicate
balance that exists among the insects, predators, the desired crop and the land.
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What are these Chemicals?
Many different kinds of synthetic chemicals are found all over the world because they are
widely used, do not easily break down and are carried to other places by air, water and
animals. We know that some of these chemicals remain in the environment for long
periods of time. These chemicals are very stable because they do not break down into
smaller molecules that can be removed from the environment by natural means. These
chemicals are called persistent organic pollutants, or POPs.
POPs are found in soil, water, plants and animals everywhere from the South Pole to the
North Pole. Most of the chlorinated pesticides are POPs. These include DDT, aldrin,
dieldrin, endrin, chlordane, heptachlor, hexachlorocyclohexanes (for example lindane),
toxaphene, mirex and heptachlor, to name a few. The chemistry of these pesticides is
such that they are also found in the fatty tissues of animals, including humans, when they
contaminate the environment and our food. DDD and DDE are breakdown chemicals of
the highly chlorinated organic compound DDT and are also stored in fatty tissues of animals around the world.
During stress, pregnancy or breast-feeding or dieting, these substances can be released
from fat and redistributed or passed on to offspring. Breast-feeding, however, is still the
best way to provide nourishment for babies. POPs can also be passed up the food chain,
accumulating at the top of the chain in predators like humans, eagles and panthers.
There is scientific data that indicates that POPs can interfere with the reproductive function of animals (see discussion of endocrine disruptors in the next section). These chemicals are difficult to measure in the environment and even harder to remove. Therefore,
POPs are particularly a problem for the environment and human health because exposure to these chemicals can occur for long periods of time.

How are we Exposed to POPs?
We are all directly exposed to some POPs through our diet and industrial and household
products including detergents, drugs, lubricants, cosmetics, pesticides and plastics. Indirect exposure can occur when these chemicals are released into the air and water.
Animals, including humans, can and do accumulate some of these chemicals in their fat
and often pass them along to offspring and to the predators that eat the animals that store
the chemicals. In a process that is called “biomagnification,” the level of POPs actually
increases per gram of body-weight as you go up the food chain. This is because the
storage and accumulation of POPs in their fat and other organs continues in predators,
like humans, as they eat more smaller animals that contain POPs.
The persistence and migration of these chemicals is well documented. An example of
this is the chemical toxaphene. This air-born pollutant is a pesticide, which has been
banned in the U.S. since 1982. Today it persists in soil, the fat tissue of seals and Baltic
salmon and in the Arctic and Scandinavia where it was never used. More than one study
has found that polar bears, seals and humans living away from industrialised areas in the
relatively pristine Arctic have elevated levels of many different pesticides and industrial
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waste products. A 1992 study of maternal blood in far-northern countries showed that
women from fragile region such as Arctic had the highest levels of DDT. The Arctic Natives known as the Inuit have become deposits for persistent organic pollutants that collect in the animals’ fat and are passed on the Inuit as they eat, or through breast milk. This
demonstrates the global distribution and impact that these chemicals have.

Where do these Substances come from?
As we have already mentioned, many chlorinated pesticides, whether or not they are still
in production or use, are persistent in the environment and can cause harm if present in
sufficient amounts.
For example, we are unknowingly exposed to POPs from the burning of waste at temperatures too low to destroy the chemical such as industry or hazardous waste incinerators.
Ash from the smoke can land on grass or hay and be eaten by livestock and eventually be
passed along to humans. Water may also be contaminated by POPs where industrial
discharges and sewage flow untreated into waterways.
Some pesticides, most notably DDT, toxaphene and dicofol, have been banned from use
in most western industrial countries but are still used in many developing nations. For
example, DDT is still used extensively in equatorial regions such as Mexico, China, South
America, Africa and Indonesia to reduce malaria by controlling mosquitoes. Where used,
the pesticide is mostly applied to specific areas and in lower concentrations than in the
past. Still, samples of wildlife blood can contain total DDT concentrations about 1,000
times higher than concentrations of the natural estrogen hormone found in the animals’
blood that DDT mimics. Such high levels of contaminants are frequently found in wildlife,
documenting that living creatures do incorporate these substances.
Other POPs and endocrine disruptors are still being used worldwide in plastics manufacturing (phthalates) and to combat “pest” plants and insects (endosulfan). There are 209
different polychlorinated biphenyls (PCBs) that have been used in electrical transformers
and cooling systems. Many countries have restricted their use. These chemicals are very
persistent in the environment and are found in the fat of animals, fish and humans.
Nonylphenol is a breakdown product of some detergents that are widely used in household products and in agricultural and industrial applications, such as pesticides and plastics manufacturing. Nonylphenol is found in sewage sludge, stream sediments and some
drinking water supplies.
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Case study: POPs in the Philippines
Although the use of many of the persistent organic pollutants (POPs) has been stopped
in the Philippines, this country as well as many other countries around the world face
a difficult problem in the storage and safe disposal of these chemicals.
The persistent pesticide chlordane is still used in the Philippines for termite control.
Polychlorinated biphenyls (PCBs), used as coolants in transformers and power-generating units, are also still in use in the Philippines even though their importation has
been banned in the country since 1980. In a 1998 survey report, Greenpeace asserts
that despite a Philippine law requiring full disclosure of inventories of toxic waste and
hazardous substances by corporations, the country’s largest power generating entity
has avoided complying with the law. Therefore, it is unclear exactly what the extent of
the problem is.
To make the problem worse, former U.S. military bases in the Philippines are also
contaminated with PCBs and presumably other POPs. A study prepared by the U.S.
Government Accounting Office in 1992 reported that the U.S. military failed to comply
with environmental standards set by the U.S. Environmental Protection Agency (in the
U.S., the military is exempt from federal clean-up standards), thereby leaving a toxic
legacy for the Philippines to deal with. The U.S. government has apparently stressed
that it is under no obligation to pay and provide for clean up of its former bases in the
Philippines.
According to the Greenpeace report, the Philippines, like most developing countries,
has no adequate treatment and disposal facility for such hazardous waste. One method
used for disposing of hazardous wastes such as PCBs and other chlorinated organic
compounds includes burning at high temperatures. If not done correctly, burning of
hazardous waste can not only create chlorinated compounds in the processing of the
waste, but contaminated ash can also travel large distances in the wind.
This case history is likely an example of a widespread problem with POPs in developing countries in Asia and other parts of the world. Once they contaminate the environment, these chemicals are difficult, if not impossible to remove because of their chemical
properties and ability to enter and remain in the food chain.
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Endocrine Disruptors

What are Endocrine Disruptors?
All animals (including humans) with backbones release messenger molecules called hormones into their bloodstream and into the fluid surrounding their cells. This hormonal
process is called the “endocrine system.” Hormones are potent messengers that send
signals to the body that partially control many immediate and life-long bodily responses
and functions. For example, the endocrine system works together with the nervous system to:
Maintain the body’s health status by controlling how nutrients are taken in from food,
how food is converted to energy and stored, how water and salt is balanced and how
waste products are eliminated.
· Regulate growth, development and reproduction.
· Control how an organism reacts to the environment (for example how an animal reacts
to temperature changes).
·

The hormone response can be fast acting, like a reaction to fear, or longer acting, like in
the regulation of energy production.
Endocrine disruptors are pesticides, industrial chemicals, drugs and natural plant chemicals that interfere with the normal hormonal process that control the body’s internal functions. Any impact on one part of the endocrine system can have dramatic effects on
another because the system is interconnected and involves almost every major organ and
tissue. These substances have been associated with birth defects, reproductive and
other health problems in wildlife and in laboratory animals. Many scientists suggest that
these compounds may affect humans in similar ways. However, the effects of constant
exposure to low-levels of endocrine disruptors on humans are still largely unknown and
controversial.
Receptor Effects of Synthetic Chemicals

Illustration by Allan Woong based on illustration in ‘Our Stolen Future - Are We Threathening Our
Fertility, Intelligence, and Survival? - A Scientific Detective Story, Dutton U.S., 1996.
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Exposure to these substances, such as POPs, occurs throughout our lives from food, air,
water, soil, and household products and probably through breastmilk and during development in our mother’s womb. It should be mentioned that despite the possible presence of
POPs or endocrine disruptors in the milk, the nutrients passed on to babies during breastfeeding are important for their proper nourishment.
Endocrine disruptors interfere with hormonal functions by:
·
·
·
·
·

Mimicking male and female sex hormones altering normal reproductive functions.
Blocking or changing the way natural hormones work.
Affecting the production of natural hormones.
Affecting the way hormones break down and are eliminated from the body.
Modifying the production and function of the sites (called “receptors”) where natural
hormones work.

Natural hormones are short-lived and do not accumulate in tissue. These natural chemicals are easily broken down and eliminated by our bodies. Most natural sex hormones
stay in the bloodstream only minutes or at most a few hours. After that, enzymes in the
liver break the hormones into smaller chemicals. These smaller chemicals are either
flushed out as a waste product or reused to build other natural chemicals found in the
body.
On the other hand, POPs and other endocrine disruptors that mimic human or animals
sex hormones are not easily or readily broken down and are long-lived, remaining intact in
the environment and in living organisms for many years. The synthetic hormones can
accumulate in the natural world and within the fat and tissue of animals and humans.
Some of the commonly used pesticides that are Endocrine Disrupters are Aldrin, Chlordane, Chlorpyrifos, DDE, DDT, Endosulfan, Lindane and Malathion. Endosulfan, commonly known by its trade name Thiodan, is an insecticide. Endosulfan is one of the chemicals categorised as POP. Many documentation and researches have linked Endosulfan to
cause cancer and have long term effects on hormones, the immune system and reproduction.
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Case Study :Kerala Village with Endosulfan Poisoning
Around 1963-64, the Agriculture Department of Kerala, India began planting cashew trees
on the hills around Padre in the Kasaragod district. Insecticide sprays were used to counter
the tea mosquito, a major pest that attacks the yields. The aerial spraying of endosulfan
began sometime around 1976. Investigations of initial spraying activities resulted in a report
which published findings on cows giving birth to calves with deformed limbs.
Residents also noticed that bees, frogs and fish began to disappear from the area. Their
trees,water,crops,land and their very bodies have absorbed endosulfan for more than two
decades. According to a farmer who has lived in Padre for generations, he does not see
jackals anymore, nor too many frogs, fish or crows. Rat snake, a farmer’s friend in checking
the rodent population, has also disappeared. There are no more fireflies. He used to have
22 beehives and now has none.
Villagers have also noted impacts on people. Disorders of the central nervous system are
very common among the children in this area. Many cases of liver cancer, psychiatric problems and suicidal tendencies have also been rising. Kittana, 21, has cerebral palsy and his
brother Sridhar’s mental growth is retarded. Their mother Muthakka, 50, was detected with
endosulfan residues up to 18 times more than the amount found in the water from the
Kodenkiri stream which flows next to their house. Across this stream lives S Narayan Bhat,
with two nephews suffering mental retardation and a 35-year-old sister who has epilepsy.
There are several similar tales of ecological destruction. Endosulfan poisoning causes negative
long term and short-term impact on health, environment and the ecosystem. Even if the
village manages to stop endosulfan spraying for all times to come, the people fear a poisoned future. The fate of the environment is in jeopardy and they don’t know what other
nightmares are in store.
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Known or Predicted Impacts of Endocrine Disruptors on the Environment
Many widely used industrial chemicals and pesticides (many are classified as POPs),
drugs and natural plant compounds can alter or interfere with the functioning of natural
hormones. Effects of these substances are better known in wildlife. However, responsible scientists usually work under the assumption that if a chemical can cause an effect in
animals, it can cause a similar effect in humans. Because of their persistence and mobility, endocrine disruptors accumulate in and harm species far from their original source.
The effects of endocrine disruptors on animals are varied ranging from alligators born with
abnormally small penises and birds with crossed beaks, to the sudden disappearance of
entire populations.
The effects of endocrine disruptors on wildlife are not just the result of high level exposures from an accident or experiment. The discovery of alligator hormone abnormalities
and reproductive failure in Florida lakes that have not had chemical accidents makes it
clear that low-level but persistent contamination may be as hazardous to wildlife as incidents associated with a one time release of a large amount of chemicals into the environment.
Animals, including humans, can and do accumulate some of these chemicals in their fat
and often pass them along to offspring and predators. At high doses, some of these
chemicals can affect an animal’s endocrine system, especially during critical developmental stages. Studies of laboratory animals, cell cultures, wildlife and human’s accidentally exposed show that these chemicals may in some cases cause reproductive and
developmental problems. These effects include:
· abnormal blood hormone levels (estrogen and testosterone);
· reduced ability to reproduce;
· altered sexual behavior;
· modified immune system;
· masculinisation of females;
· feminisation of males (reduced testes and penis size and undescended testicles);
· cancers of the female and male reproductive tract;
· malformed female reproductive organs; and
· altered bone density and structure.
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Case Study: Alligators in Florida
In 1980, a chemical plant spilled a large amount of POPs into Lake Apopka, which is
located in the state of Florida in the US. The chemicals that polluted the lake included the
pesticides dicofol and DDT (and its breakdown products DDD, DDE and chloro-DDT). In
addition, Lake Apopka was contaminated by chemical runoff from agricultural areas around
the lake, and from a nearby sewage treatment plant.
Ten years later, scientists went to study the alligator population in the lake to try to find out
why the alligator populations were dropping in the lake. What they found was higher than
normal numbers of dead alligators among the eggs and newborns. Tissue samples from
the remaining alligators showed high levels of DDE along with a host of other contaminants. DDE was the most common contaminant in the alligators’ eggs.
Scientists also found that among the adolescent females, many had severe defects in their
reproductive organs and had blood estrogen levels two times higher than normal. In male
alligators, smaller than normal penises and defective testes were seen. These effects
were due to higher than normal estrogen levels and lower than normal testosterone levels
in their blood. In addition to changes in hormone levels, the scientists also found that
something was preventing the testosterone from having the intended effect in male alligators.
It was determined through investigation that the alligators living in Florida’s Lake Apopka
were exposed to the suspected endocrine disrupting POPs. The scientists concluded that
chemicals from the spill not only killed developing eggs and newborn alligators outright but
they also changed the embryo’s endocrine system (hormone levels and sexual development), which severely limited the alligator’s ability to reproduce.
While the waters of the lake were relatively clean, pesticide POPs from the spill had moved
into the food chain. Alligators are at the top of that food chain and they accumulated
contaminants like DDE through the fish that they ate. Female alligators then deposited the
chemicals in their eggs where they could influence development of the embryos. The end
result is that POPs changed the ecosystem in Lake Apopka by reducing the population of
alligators, which are natural predators in the Lake. These chemicals acted like natural
hormones causing effects that you would expect if the amount of natural hormones in male
and female alligators were to change.
After Lake Apopka was studied, other lakes in Florida near agricultural land were also
studied. Alligators in these contaminated lakes also showed similar effects. Therefore,
while the chemical spill in Lake Apopka caused an immediate effect on the alligator population, the persistence of endocrine disruptors has resulted in the long-term devastation of
the ecosystem.
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Case Study: DES Babies
The research on the effects of endocrine disruptors on human health is incomplete. Therefore, no one knows exactly how or to what extent these substances affect human health.
The endocrine system is so important to our well being that any changes caused by a
chemical pollutant, no mater how small, can have a devastating impact on our health.
Diethylstilbesterol (DES) was a synthetic estrogen (a female sex hormone) given to many
pregnant women in the 1940s, 50s and 60s to prevent miscarriages. It proved to be a time
bomb for the babies of those women. Daughters of the mothers who took DES during
pregnancy have higher rates of reproductive problems, cancer and malformed reproductive
organs. Sons may also face higher rates of malformed or small penises, undescended
testicles and abnormal sperm, although these findings are uncertain.
DES is a potent estrogen and it is similar in strength to the natural estrogenic hormones
produced in our bodies. It can also concentrate in the reproductive tracts of birds, reptiles
and other animals during development and cause abnormalities. This drug serves as an
example of what potent synthetic hormones can do and may illustrate the health effects that
other endocrine disruptors can produce.
In this case, it was not the mothers, but instead their offspring, who suffered abnormalities
of the reproductive system. This case study and tragedy has led scientists to examine the
complex mechanism that allows some environmental pollutants to act like hormones and
disrupt the endocrine system.
Many synthetic chemicals are suspected of acting like natural hormones or somehow disrupting the normal endocrine process. Most likely the health problems from these chemicals would encompass many systems. For example, endocrine disruptors might cause
problems with fetal development and sexual development and reproduction in both men
and women, and cause breast and reproductive cancers in women. In addition, the DES
case shows that the developing fetus is highly sensitive to hormonal changes during development. An effect of a chemical exposure during fetal development may not show up until
maturity.
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Why is it Difficult to Study the Impacts of Endocrine Disruptors?
Several factors are at work making it difficult to investigate the effects of endocrine disruptors
on the environment and in people. Some of these are listed below:
·

·
·

·
·

Natural sex hormone production varies with gender, age and reproductive cycles. For
instance, women produce more of the female sex hormone estrogen than men do.
Estrogen levels change as women age, and during pregnancy. Therefore, chemicals
that behave like natural estrogens may have different influences depending on natural
estrogen levels.
Natural hormones are more potent than any of the known synthetic endocrine disruptors
with the exception of certain manufactured drugs (like DES).
Hormones perform their function at very low concentrations in the body. However, it is
difficult to determine at what concentrations the less potent endocrine disruptors in the
environment might impact natural hormone functions.
Natural plant compounds capable of acting like hormones may produce undesirable or
desirable effects depending on their concentrations.
Combinations of environmental disruptors may be more or less potent than one acting
by itself.
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Genetically Engineered Crops

What is Genetic Engineering?
Genetic engineering (GE) using modern laboratory methods allows scientists to artificially
change the traits of any animal, plant, and microorganism by moving genetic material
from one organism into another. For the purposes of this module, we will concentrate on
food crops. However, gene transfers can be performed in animals as well.
By definition, GE crops or food are plants in which scientists have inserted one or more
genes from one species into the genes of another. Genes are made up of DNA, which are
templates that cells use to create proteins. DNA and proteins determine the plant’s characteristics such as the size of the leaves, the height of the stalk, the color of the fruit.
Changing an organism’s genes, therefore, will cause its cells to make new proteins and
possibly exhibit a new trait (whether desirable or not).
For example, a gene that makes a fish resistant to cold temperatures can be inserted into
the genes of a tomato plant causing the tomato plant to make proteins which may similarly
give it greater resistance to cold temperatures.
Farmers have historically used traditional breeding to combine genes from one plant with
those of another. When this is done, the new plant, or hybrid, resembles some of the
traits of each plant. In traditional breeding only members of the same or very similar
species can be crossed to create offspring with some novel trait. This greatly limits the
genes that can be combined. Furthermore, when different but similar species are crossed,
their offspring are generally infertile. That is, they cannot reproduce in the wild. A good
example of this is when you mate a donkey and a mare you get a mule. The mule will be
infertile so that it cannot mate with another mule, horse or donkey and produce offspring.
In this way, the natural gene transfer is limited to the production of the mule only thereby
representing the end of the line for those genes.
GE can override the natural barriers that limit traditional breeding. Using GE, any gene
from any plant, animal, bacterium, fungus or virus can be inserted into the DNA in reproductive cells of any other organism. If the resulting organism survives, it generally can
pass on its altered DNA, and whatever new traits it causes, through normal reproduction.
This means the genes of a GE plant can be passed onto future generations of GE plants.

How is Genetic Engineering used in Crop Production?
Already in production or under development include:
Herbicide-tolerant GE-modified crops can tolerate a weed killer so that it can be applied without harming the crop. Herbicide-tolerant crops account for about 71 per cent
of all GE crops.
· Pesticide crops are engineered to produce a pesticide inside the plant. For example,
Bt corn contains a toxin normally produced by the Bacillus thuriengensis bacterium.
These crops account for about 22 per cent of all GE crops.
· There are also crops that are herbicide-tolerant and produce herbicide. These account for about 7per cent of all GE crops.
·
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· Chemicals used in food production such as recombinant bovine growth hormone, which
is injected in dairy cows to increase their milk production.
· Virus-resistant crops (for example, GE squash and papaya).
· Under development are crops that limit their own use. For example, “Terminator”
seeds are designed to grow “normally” and then produce seeds that are sterile.
· Also under development are foods that have additional nutritional value. For example,
GE rice that contains extra beta-carotene, the chemical from which vitamin A is made,
may be beneficial to those with vitamin A deficiency.
Case Study: GE Pollen Kills Monarch Butterfly
In 1999, scientists reported that pollen from GE plants kill endangered butterflies. Caterpillars of the Monarch butterfly suffered serious side effects when they were fed leaves
that were dusted with pollen from GE maize. The plant had been modified to include
genetic material to exhibit the traits of the bacterial toxin called Bt.
The pollen from GE maize was coated on milkweed leaves, the natural food for these
butterflies. No effect on the Monarch caterpillars was observed when they were fed milkweed leaves with no pollen. Pollen can move large distances in the air and therefore
pollen from GE plants can easily migrate out of fields where the Bt trait is used to control
certain pests.
In these experiments, half the caterpillars died. Of the remaining caterpillars, the average
size was reduced by almost half by the GE pollen. Monarch butterflies are considered an
indicator species for some ecosystems. The fact that they are susceptible to this commonly used GE modification of plants is of major concern for the fate of the Monarch
butterfly and other insect species.
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Human Health Impacts of GE Crops

GE crops and foods pose risks to human health and the environment and have the potential to impact agriculture, farmers, rural communities and sustainable agriculture. Some
health concerns of GE foods include:
· Allergic reactions to the novel proteins generated in GE foods (such as proteins from
peanuts and Brazil nuts). Testing for these unanticipated allergens is very difficult and
would be tremendously expensive.
· Early in the GE process, a gene that codes for a resistance to antibiotics is transferred
to the receiving organism. These genes generally remain fully functional in the organism receiving the gene. These foods might reduce the effectiveness of antibiotics to
fight disease when taken with meals.
· There is evidence that some GE foods have reduced nutritional quality although more
research is needed to confirm this.
· The toxicity of some GE foods has been questioned, although more research is needed
to confirm that GE foods might be directly toxic to humans.
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Environmental Impacts of GE Crops
Many GE crops are either designed to produce pesticides themselves or to work together
with conventional pesticides. The overall impact of these systems on pesticide use is still
unclear, but for some crops the result is clearly an increase in the amount or potency of
pesticide use, which would increase the impact of using chemical pesticides on the environment (as well as human health).
As we explained earlier in this module, widespread chemical pesticide use in agriculture
causes the development of resistance in pests. GE plants that produce pesticides might
also result in pest resistance but at a faster rate because these plants produce the pesticide constantly.
The toxic proteins produced in some GE crops might harm beneficial and other non-target
insects and soil organisms, as do many chemical pesticides (see the case study on Monarch butterflies). Some scientists are concerned that crops engineered to resist viruses
can cause the target viruses to mutate into more virulent forms or enable them to infect a
wider range of plants and animals.
GE crops impact biodiversity because only a relatively small number of commercially
successful varieties are produced for use. GE also has the potential to undermine
biodiversity by creating invasive species that out-compete native ones. The natural passing of genes from a GE crop to a wild plant can make the GE-modified species become
invasive and potentially wipe out the wild strain through breeding.
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GE plants can cross-pollinate not only with other similar non-GE crops but also wild strains
of plants. The story of cross-pollination of herbicide tolerant plants presented in the CPAK
module on the pesticide industry bears repeating. A farmer in Canada was accused of
planting GE seeds for a herbicide resistant plant that he did not purchase. A neighboring
farmer had planted a herbicide-tolerant GE crop the year before. Due to cross-pollination,
the farmer’s non-GE crop had incorporated the herbicide resistance gene from the GE
crops and his seeds were now as if they had been genetically engineered. The company
that had patented the herbicide resistant seeds sued the farmer for “stealing” the GE
seeds. This case is particularly alarming because the farmer had used conventional breeding practices to develop his own variety of a crop and the seeds from his crop have now
been contaminated with GE plant genetic information, and therefore lost.
This story illustrates how difficult it is to confine GE traits to the manufactured crops and
not allow them to be transferred into the environment. The basic assumption that should
be made is that, at present, there is no way to control the spread of GE traits once they are
introduced into the environment. Government agencies and the pesticide industry should
take the threat that GE poses to the environment seriously.
Many countries have (or are developing) strong GE regulations, such as labeling requirements. The list includes India, Japan, South Korea, Thailand, Indonesia, Australia and
New Zealand. For more information on GE crops see the CPAK Module Profiting from
Poison: The Pesticides Industry.

Action!

Join a group to help build the grassroots movement. If there is
no group in your area, start one.
Get involved in the Genetically Engineered Food Alert campaign.
Buy local, organic foods and fibers. If you can’t completely
avoid non-organic foods, avoid those likely to contain GE ingredients.
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WHAT WE CAN DO?
What is Sustainable Agriculture?
We inherited our environment from our ancestors. We also learned from them some of
the same practices such as farming methods, medicinal remedies and cooking recipes
that they used. We in turn will leave the world to our children and grandchildren. They will
learn from us just as we learned from our parents. The legacy we leave behind will be the
present and future for generations to come.
There are alternatives to chemical-based agriculture. These methods have been called
organic farming, eco-farming and sustainable agriculture, among other names. The common idea is that chemicals can be reduced and hopefully eliminated with comparable or
increased yields. Sustainable agriculture uses one or more of the following methods:
· Ecological pest management or IPM techniques that use no or little chemical pesticides
and fertilizers.
· Polyculture rather than monoculture practices that preserve the biodiversity in the local
ecosystem.
· A reduction in the amount of water used while controlling soil erosion and conserving
the nutrients in soil.
· Plant varieties of crops that are naturally resistant to pests, or mix plant varieties that
work collaboratively (symbiotically) to control pests.
· Integrated soil fertility techniques that regenerate and enrich soils without chemical
fertilizers.
· Humanitarian approaches to raising farmed animals by eliminating chemical-based
“factory-farming” that has devastating effects on the animals, the environment and
human health.
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What are the Benefits of Sustainable Agriculture?
Sustainable agricultural methods work in harmony with nature. They promote and
strengthen the relationship among plants, animals, people and natural resources such as
land (soil), water and air. As such, when sustainable agriculture techniques are used they
will enhance the environment and not degrade or deplete it, as chemical-based agriculture tends to do.
Sustainable agriculture also promotes the safety and health of farm workers, families of
farm workers and the people who eat the crops. It strives to retain traditional farming
practices and the use of sacred lands. Sustainable agricultural techniques should be
sensitive to diverse cultures, particularly indigenous populations, their farming systems
and nutritional patterns, and the knowledge passed down by generations. The bulk of this
indigenous knowledge and biodiversity is in the developing countries of Asia, Africa and
South America.
Sustainable agriculture should promote equity at all levels. Farming methods and policies
should be used that are safe for all workers, regardless of their race, income level or
gender. Currently, land ownership is a major problem in Asia; most farmers, particularly
woman, do not own the land they work on. Therefore, sustainable agriculture seeks to
improve fair trade in agricultural products, to grant land rights to farmers and to empower
women who dominate the agricultural work force in Asia.
The concept of sustainable agriculture is broader than simply farming without chemical
pesticides and fertilizers. It is an environmentally friendly, socially just and culturally sensitive means to work the land to produce the necessary food for people and farm-raised
animals.
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Making Sustainable Agriculture Work for your Community
In order for sustainable agriculture to take hold in a community, there must be widespread
support from those people who buy and eat the food as well as those who farm. Cooperation in the community is key to making a sustainable agricultural system work. Those who
buy and eat food need to support the farmers who grow it by buying from those producers
of food who use sustainable agriculture methods. Farmers on the other hand have the
responsibility to provide enough nutritious and wholesome foods while protecting the environment.
To best achieve the level of cooperation needed to make sustainable agriculture work for
a community, there needs to be open communication between the farmers and the consumers. Farmers need to spread the word about the IPM practices they use and why they
are healthier and more environmentally friendly than using methods that apply only chemical
pesticides. Consumers need to talk to farmers in support of using sustainable agriculture
methods, and then take action by buying food from these sources and spreading the word
to other community members about the benefits of sustainable agriculture.
Educational tools like this CPAK module should be made available to community members to help them understand why sustainable agricultural processes are superior to chemical-based agricultural practices.
Community meetings should be held for consumers and farmers to exchange ideas and
communicate their needs. Communicating to nonprofit organisations (such as Pesticide
Action Network – Asia Pacific) and local and state government agencies about successful
sustainable agricultural projects would also help to spread the word and influence policy
changes.

Action!

Do you know any growers in your community who use sustainable
agricultural practices?
Do you support these farmers by buying their food?
Organise a community meeting to discuss the possibilities of
introducing sustainable agricultural practices in your community.
Write letters to your government urging a shift in policy to use
fewer synthetic chemicals and more ecologically friendly integrated
practices.

CPAK: Pesticides Destroy Our World ... page 43

Testing for Pesticides in the Environment
Do you know of any water or land where fish, animals or plants have disappeared? Do
you drink water from a well? Is it poisoned with pesticides? You might want to measure
how much pesticide is in the soil or water in those places.
There are tests that can be done to check if there are pesticides in the soil or water. You
and your community may want to think about organising a testing programme for pesticides. In the CPAK module Keeping Watch, Pesticide Laws and Regulating Pesticide
Use we recommend that you record problems you encounter with pesticides or problems
that might be caused by pesticides.
In the long run, it is the responsibility of the government to check for pollution problems.
However, it is often the case that the government cannot react fast enough to a problem
because of limited personnel and resources. It is best to bring the problem to the attention
of the government with some data to demonstrate that a problem exists.
Before samples are taken, you need to identify a laboratory that can help you measure
what is in the sample. Laboratory analysis of pesticides is a complicated process and can
be costly. Finding some funding from a local support group might be necessary.
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Laboratory analysis of environmental samples is also very sensitive to mistakes in collection. Therefore, it is better to let the laboratory do the sampling. If this is not possible,
keep the following basic steps in mind:
· How you sample is very important. For example, if the container you use to collect
water is already contaminated with pesticides, it will be of no use to you when you get
the water analysed.
· When you sample it is best to bring the containers immediately to the laboratory for
processing and analysis. Therefore, collect samples on the same day, or close to the
same day that you can deliver them to the laboratory.
· It is also important to keep all environmental samples you collect cold (on ice if possible) and shielded from the sunlight (wrap the container in cloth or place it in a heavy
bag).
· It is also important that you write down exactly when and where you collect a sample,
who has handled the sample, and whether there are any observable signs that the
water is contaminated. An observation might be that the water where you took a
sample has an unusual odour or colour.
· If possible, make a list of all of the chemicals used in the vicinity of the soil or water
where you are collecting samples. This will aid the laboratory in determining which
pesticides or chemicals to look for.
Interpreting the results of environmental sampling and analysis is also complicated. The
usual practice is to compare environmental levels of the pesticide with health-based human exposure standards for the workplace, residues in foods or for residential exposures.
There are also environmental or clean-up standards for some chemicals, but these are
often not usually as protective of human health as the standards developed to protect
humans.
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Community Monitoring
What good would pesticide monitoring information be to you? Documenting illness in
your community and the types and amounts of exposure is very important when presenting your concerns to the government. There are many ways that having scientific data of
pesticide levels in the environment can be useful to you:
· The data would help you to better understand the dangers you are facing from pesticides contamination in your environment, what pesticides are being used and where
there are being used.
· If you have good documentation that indicates the contamination in your community,
etc. (such as names of chemicals, dates applied and amounts used, effects in your
environment, on your livestock, to the animals and vegetation around), then you will be
better able to approach the relevant authorities to investigate and to take action.
· Since the effects of pesticides on certain animals such as frogs and butterfilies may be
an indicator of environmental contamination, then recording them will be important to
help you understand how this contamination may effect you and your community’s
health.
· If your information can prove that there is contamination, then it would help convince
the community to take action to stop the use of pesticides in the area.

What Can We Monitor?
· You can keep track of the pesticides used. Knowing the pesticides you use can help in
diagnosing causes of illness.
· You can monitor the bad effects of pesticides on health. This is a crucial thing to
monitor because the well being of farm workers and their families is most important.
· You can monitor environmental impacts such as the death of birds or animals. Changes
in pest populations are also an indicator that something is wrong.
· You can also monitor whether management, business and industry are obeying the
law and regulations to protect workers, people and the environment from the dangers
of pesticides.

Action!

Check with your poison center or university about simple tests
for pesticides. If they cannot help, contact PAN AP
If you suspect that your water, soil or food is contaminated,
think about organising a pesticide-testing program in your
community.
Check your results with “acceptable” environmental levels
(usually developed by a government agency).
Remember that pesticides cause many problems. Keep note
of all of them.
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How Can We Start Monitoring?
· Meet together and discuss the issues that face your community. Get your group or
community involved in pesticides monitoring!
· Decide what things are most important to your group.
· Decide what information your members feel they are able to gather. Usually this includes dates the problem occurred, names of sick or injured people, the pesticide
used and a description of the incident (for example improper disposal of containers).
· Look at the example of the form in Annex 1 of the CPAK module Pesticides are
Dangerous to Your Health. Make up your own forms for the information your group
has agreed to monitor.
· Remember that any relevant information (for example, bird or frog kills) should be
recorded on the day it happens.
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Using your data
· Your group should meet regularly, maybe once a month, to discuss what your data is
showing you.
· Contact the organisations at the back of this module to work out an agreement on how
you can best share your information with others.
· Join the Asian campaign!
· If this information is carefully collected and organised, it can be a valuable tool when
you want to demand stronger regulations, or monitoring by government authorities. It
will help you and your community to organise safer ways to control pests.
Together, we can make changes to current practices and policies. You are not alone.
Groups of plantation workers, farm workers and farmers all throughout your country and
the entire Asia Pacific region are working together to gather information about pesticides
and farm practices.
These data are being gathered and organised for each country, as well as the entire
region. If we have hundreds of reports, from different countries, with names and dates,
about adverse health effects of a pesticide, even the politicians will have to listen!
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KEEPING THE EARTH ALIVE
Uniting for a Poison-free Land: the People’s Caravan, 2000
Carrying the theme, “Citizens on the Move for Land and Food Without Poisons!” the People’s
Caravan traveled over 2,500 kilometers through Tamil Nadu, India, Bangladesh and ended
in Manila, the Philippines. Over 10,000 local farmers, agricultural workers, fishers, students, scientists, environmentalists, teachers, religious leaders, the media, government
officials, policy makers and anti-pesticide and anti-genetic engineering advocates participated along the way. Through the activities undertaken and information and media outreach, it is estimated that some 75,000 people in the Asian region alone were informed of
the people’s caravan.
Simultaneous events were held in Japan, Korea and Indonesia. The caravan called for an
end to the devastating effects from the globalisation of agriculture and instead advocated
genuine agrarian reform, food security, social justice and land and food without poisons.
The People’s Caravan organised by PAN AP together with partner groups in Asia, allowed
thousands of people a chance to voice their resistance to globalisation and its devastating
effects. Food festivals, seed exchanges, songs and street theatre were intermingled with
lively discussion at public meetings, press conferences and informal “classrooms” at bus
stops, in rice fields, in villages and in towns.
The People’s Caravan was also about hope. It was about celebrating the traditions, knowledge and cultures of the people as well as the diversity of the land and the food it gives us.
Most importantly it was about reclaiming the land for the people, decent livelihoods and
safe food for all. Individuals shared their experiences on the transition of traditional farming practices to export oriented crop production and what this has meant for them, for their
families and their communities. The range of issues included, for example, the increasing
occurrence of landlessness, hazardous pesticide use and the potential onslaught of unsafe and unproven experimental GE technologies.
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The Green Revolution and Biodiversity
The Green Revolution promoted high yield varieties and intensive chemical farm inputs
like pesticides resulting in contaminated food, water, air and soil. Under the guise of feeding the world, much of the seed diversity, once prominent in Asia, has been lost. From an
environmental and human health perspective, monoculture cropping encourages increasing pesticide use. Pests quickly develop resistance while their predators are killed off and
farmers turn to using greater amounts or more toxic pesticides as pest resurgence occurs.
Farmers are also often forced to increase the use of fertilizers to counter the loss of soil
fertility resulting from a limited source of nutrients provided by one type of crop. High yield
varieties also demand far more water and nutrients adding to the depletion of soil fertility
and water resources. In addition, pesticides and fertilizers build up as toxic residues in
food and as contaminants in our soil, water and air impacting the health and living environment of farmers, agricultural workers and farming communities.
Farmer Jahanara Begum, speaking at a public meeting in a rice field in Bangladesh, said,
”We have so many varieties of rice seeds, but instead we are going for the varieties from
IRRI and the seed companies. These seeds need a chemical package. So we are doing
deals with scientists and transnational companies. When we use local varieties we get a
yield of 40 kg of rice. When we use pesticides and the companies seeds we get 20 kg
more but we also destroy our soil, water and biodiversity.”
She added, “How many poisons are you using? We have lost our birds, our fish, the
wildlife. We have lost all this for 20 kg more and we spend more money on our family’s
health. Bangladesh has such fertile land. We can grow so much. Still we have so much
biodiversity.”
Furthermore, “For the last eight years I have used no pesticides. My costs have gone
down and my yields have gone up. In nature there is a balance between predators and
prey. Pesticides destroy this natural balance.”
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Genetic Engineering
In Bangladesh and Japan, one of the main objectives of the People’s Caravan was to
draw attention to the concern over GE rice in the region. In Bangladesh UBINIG (Policy
Research Center for Development Alternatives) launched a farmer’s campaign against
GE rice, while in Japan over 500 farmers and consumers marched in a national rally
organised by the Network for Safe and Secure Food and the Environment against the
planting of Roundup Ready rice for commercial sale in the country.
UBINIG Executive Director Farida Akhter said, “UBINIG urges all farmers in the rice producing and rice consuming countries of Asia to resist planting genetically engineered rice
as it will mean an aggression on their sovereign rights to produce their own staple food.
Genetically engineered rice is harmful socially, economically, environmentally and also an
attack on farmers sovereignty.”
“Bangladeshi farmers will resist it by any means, we want the farmers of Asia to take a
united position against genetically engineered rice,” she said.
In December, the Network for Safe and Secure Food and the Environment sent a letter,
signed by 122,000 people, highlighting the potential health concerns with GE rice to the
Ministry of Agriculture, Japan.
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Sustainable Agriculture and Solidarity
The People’s Caravan emphasised local initiatives towards sustainable agriculture. These
earth-saving practices should be in the hands of the people to feed the people and free
them from dependence on hazardous pesticides and other dangerous agricultural inputs
and technologies.
The father of sustainable agriculture in Tamil Nadu, India, Mr. Namalvar stated, “ We have
already done what has been said to be impossible, to grow food without poisons. We
have moved away from hazardous pesticides and fertilizers and made use of available
resources to grow our food. I am confident that the whole of Tamil Nadu can produce
crops sustainably and profitably. Our aim is to make the villages pesticide free by the end
of 2001.”
Farmer leader Albertina Hendrastutm, with the Women’s Farmers Group Network, Indonesia,
speaking to the Filipino Congress said that through practicing sustainable agriculture they
have been successful to the extent of a 90 per cent reduction in pesticide use.
Sarojeni V. Rengam, Executive Director of PAN AP summarised by saying, “We come in
solidarity, in support of your struggles against pesticide poisoning, against the release of
genetically engineered organisms and crops. Marginalised communities all over the world
are fighting back against the ruthless tactics of transnational corporations who want to control
our food production, who want to control our livelihoods, who want to control you. Resist
these force’s, stand up to them, come together and fight for land and food without poisons!”
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JOIN THE ASIAN CAMPAIGN!
What Do We Hope to Accomplish?
We hope to stop abusive management practices, to build stronger workers’ groups, to
improve regulations covering farm and plantation workers and the use of pesticides.
We believe that the pesticide industry knowingly, and with no concern for the life of poor
farm workers sells pesticides even though many of these chemicals are harmful to the
environment and human health when used as directed. These industries make tremendous profit without any risk. On the other hand, the farmers, residents living near agricultural lands and those that eat contaminated food and drink contaminated water are all at
risk. The environment is also at risk, and there is no benefit to the environment from
contaminating it with chemical pesticides.
We want to document what is happening to people and the environment where pesticides
are used in order to support a ban or restrictions on the use of these poisons.
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Where You Can Go for Help in Indonesia
Gita Pertiwi
Griyan Lama No.20 Rt.01/Rw1
Baturan, Solo 57171
tel: (6271) 710465;
fax: (6271) 718956
email: gita@indo.net.id
Yayasan Pengembangan Pedesaan
(Rural Development Foundation)
Tursari IV/25, Solo - 57197
Central Java
tel: (0271) 711674

LSK - Bina Bakat
(Institute for Social Study and Skill
Development)
Jalan Ki Mangunsarkoro No. 79
Solo - 57136, Central Java
tel: (62) 0271-718594
fax: (62) 0271-719770 (Wartel
Manahan)

Mitra Tani Association
Jalan Nitikan Baru Nombor 95
Yogyakarta - 55162
tel/fax: (62) 274-381101
Hari Pangan Sedunia
(World Food Day)
Tegalgendu KG ll Rt 50/Rw Xl
Yogyakarta
tel/fax: (0274) 380776

Pusat Pendidikan Lingkungan
Hidup
(Environmental Education Training
Centre)
Seloliman Trawas, Mojokerto
Propinsi Jawa Timur
P.O. Box 03 Trawas Mojokerto - 61375
tel: (0343) 880884
fax: (0321) 618752

Where You Can Go for Help in Malaysia
Tenaganita (Women's Force)
11th Floor, Wisma Yakin
Jalan Masjid India
50100 Kuala Lumpur
tel: (603) 2691-3681/2691-3691
fax: (603) 2691-3681
Pusat Racun Negara
National Poison Control Centre
Universiti Sains Malaysia
11800 Penang
Malaysia
tel/fax: (604) 6568417
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People's Service Organization
13, Taman Berjuntai,
Jalan Bukit Badong
45600 Batang Berjuntai,Selangor
tel: (603) 8719125

Where You Can Go for Help in Philippines
PAN Philippines
Rm. 308 Department of Pharmacology
U.P. College of Medicine,
547 Pedro Gil St., Ermita, Manila
tel: (632) 5264248 / 5218251
fax: (632) 5218251
email: romyquij@yahoo.com
AMIHAN
90J Bugallon St., Project 4,
Quezon City, Philippines
tel: (632) 9139244
fax: (632) 9139244
email: amihan@i-manila.com.ph
SIBAT
No. 28, Road 5 GSIS Hills Novaliches,
Quezon City, Manila
tel: (632) 9831947
tel/fax: (632) 9291140
email: sibat@info.com.ph

ANI Foundation
Suerte Subdivision, Kidapawan City
tel: (064-23) 81665
OFFERS Training Center
Kisante, Makilala, North Cotabato
tel: (064-23) 81453 (thru Rose Catedrilla)

Health Alliance for Democracy-Negros
Riverside Hospital, Bacolod City
tel: (034) 4337331 (thru Dr. Ethel
Tangarorang, Silay City)
tel: (034) 57185

Visayas Primary Health Care Program
Rm. 203 Crestly Bldg., Osmena Blvd.,
Cebu City,
tel: (63) 032-2544663

Where Else You Can Go for Help in Asia Pacific
Pesticide Action Network Asia and the Pacific (PAN AP)
P.O. Box 1170, 10850, Penang, Malaysia
tel: (604) 6570271/ 6560381
fax: (604) 6577445
email: panap@panap.net
homepage:http://www.panap.net
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Confront the cycle of poison in your community!
Take action to better your community!

Pesticide Action Network Asia and the
Pacific (PAN AP)
P.O. Box 1170, 10850, Penang, Malaysia
tel: (604) 6570271/ 6560381
fax: (604) 6577445
email: panap@panap.net
homepage:http://www.panap.net

Tenaganita (Women's Force)
11th Floor, Wisma Yakin
Jalan Masjid India
50100 Kuala Lumpur
tel: (603) 2691-3681/2691-3691
fax: (603) 2691-3681

PAN Philippines
Rm. 308 Department of Pharmacology
U.P. College of Medicine,
547 Pedro Gil St., Ermita, Manila
tel: (632) 5264248 / 5218251
fax: (632) 5218251
email: romyquij@yahoo.com

Gita Pertiwi
Griyan Lama No.20 Rt.01/Rw1
Baturan, Solo 57171
tel: (6271) 710465;
fax: (6271) 718956
email: gita@indo.net.id
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