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Rachel Carson in 1962 introduced the concept of biological methods to
control pests. She is an author of “Silent Spring” a famous book on
synthetic pesticide that causes environmental problems. This book is
widely credited to provide support for the launch of environmental
movement.

There is an emerging consensus that modern petrochemical-based

farming is unsustainable and there is a need to develop and promote

ecological approaches to food production. Biotechnology offers a great Q
scope to do this. The most obvious and apparently environment-friendly

alternative to pesticides is to follow the naturally occurring biological

approaches. Bio chemicals used as pesticides are environmentally safe,

selective and specific in action and biodegradable. Cost and time of

production of bio pesticides are cheap as compared to chemical

pesticides.

Many plant species have been reported to possess pesticidal and peg
growth inhibiting properties, but their potential remains untapped
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Pesticides kill pests, which are detrimental to humans as they
plague agriculture production. Pesticides therefore help
protect crops from pests such as weeds, fungus, and bacteria
by killing the pests that spread diseases including dirty bugs
such as flies. In pools, pesticides are used to keep algae and
microorganism growth out. Sometimes used on clothes tg
keep moths away; sometimes used in food we eat. Safe an§
judicious use of pesticides not only protects envir t, it
helps farmers to achieve sustainable agricultural growt

pest control. These generally are not tox
animals and do not leave a persistenj+es]

¢ Are significant
ensive use of
storage of pesticides
affect non-target
sistance in many major
ation of air, soil, and

risks associated with wide

Ith

toxic to the target pest. They are
ose potential risks to human beings
ms. [t poses several different kinds

s enter our body during mixing, applying, or
operations. There are generally three ways

Pesticides & Its Effect

e Dermal - through skin
e Inhalation—through the lungs
e Ingestion- by mouth

may irritate the skin or eyes. Some pesticides may be
carcinogens. Others may affect the hormone or endocrine
system in the body. Most often, pesticides affect the
nervous system.

People get exposed to the pesticide through indoor and
outdoor use and from food also. Highest levels of pesticide
exposure are found in farm workers, pesticide applicators,
and people who live adjacent to heavily treated agricultural
land and pesticide industries across the world. Because
farmers and farm workers directly handle 70-80% of the
pesticides they use, they are at the greatest risk of exposure.

Effects on Nervous System

When people are exposed to pesticides, which are
neurotoxins, they may feel giddy, confused, and may have
problems with muscle coordination. Sometime ability to
think goes down. These are short-term effects. When
exposed over a long period pesticides harm 1Q and learning
ability. Prolonged exposure to pesticides may cause
permanent damage to brain and thought to be linked to
Parkinson's disease.

Effects on Reproductive System

People working with pesticides have an increased risk of
fertility problems like miscarriages and spontaneous
abortions. Women in their early pregnancy get exposed to
pesticides have an increased risk of a baby with birth
defects. Hormonal disruption is also linked with pesticide
exposure that causes reproductive cancers.
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Effects on Respiratory System

There is an association between asthma and use of
pesticides. Children are more vulnerable to the effects of

pesticides and other pollutants.

Cancer

People who work with pesticides have
having different types of cancers like 1
brain, testicular, prostate and cervical cance
Hodgkin's Lymphoma (NHL).

General Symptoms that Might Indicate Pesticide Poisonjifig/

S

Mild Poisoning

! Maoderate Poisoning

Severe Pl‘iﬁnninﬁ\

Any of the following

Any of the mild symptoms,
plus any of the following

Any ufthewnnderate
ptoms, plus any of the

y ol
Irritation of the nose, throat, 4\/4\Y
eyes or skin Yomiting /s\b\ iy to breathe
/ rawlpgm or mueous in the
Headache Excessive salivation {\\N ays
Dizziness Coughing aII or pinpoint pupils

Loss of appetite

| throat and chesk

N

Feeling of const

Chemical burns on the skin

Thirst Abdominal cram Increased rate of breathing

Nausea Blurring of ‘ur}aTTr\ Loss of reflexes
Uncontrollable muscular

Diahrroea Ram@y\se /O? twitching

Swealing EKLE‘.‘:;\IN\&@DI on Unconsciousnegss

Wealness or fatigue Prufc:&\}rq w\bess Death

Restlessness | Tyembling

Nervousness i 5C coordination

Charges in mood ta confusion

Insomnia \ U

Source: http.//www.ccohs.ca/os rs Memicals/pesticides/health _effects.html

Pesticides as Health Disas

For years government an rnational institutions have
presided over globalization angd™Npdustrialization and the
political will has alsp opened the“doors to monopohzanon
and concentration 0 sourc@.nd productive processes in
the hands of a corporations. The imposition of
intensive, exte dent models of production has
destroyed the~¢nvironments and livelihood of
i e lives of human beings. Widespread
degraddtion with significant adverse human
ces continues to occur throughout India.

from the effects of toxic gases leaked from a
ckewpical factory in Bhopal, Madhya Pradesh. The accident
ed on December 3 1984 at the American-owned

rbide pesticide plant. It was one of the world's worst
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catastrophes. A leak of methyl isocyanate gas and other
chemicals from the plant resulted in the exposure of
hundreds of thousands of people. The gas and other toxic
substance spread around the locality nearby. Immediate
death toll was 3,787 as per Madhya Pradesh Government
and causing significant morbidity and premature death for
many thousands more. A government affidavit in 2006
stated the leak caused 5,58,125 injuries including 38,478
partial and 3,900 severe and permanently disabling
injuries. The tragedy not only struck people staying around
the factory but the environment too as toxic wastes started
seeping into groundwater in the adjoining areas from the
day the plant began manufacturing. The people of the area
are still subjected to a “double whammy of diseases”, first
because of the gas leak and ground water contamination.
The Indian Supreme Court has mediated a settlement, UCC
accepted moral responsibility and agreed to pay $470
million to the Indian government to be distributed to




claimants as a full and final
settlement. Recently United States-
based Union Carbide Corporation
has filed a petition in the Supreme
Court demanding early hearing on
the government's curative petition
in the Bhopal gas disaster case,
saying delays are being used to
besmirch the reputation of its parent
firm, Dow Chemicals.

Kasargod -Endosulfan Disaster
Endosulfan is a pesticide used against a broad spectrum of
insects and mites in agriculture sector. It is used to protect
mainly agriculture produce. It is a highly toxic and pollutant
that causes long term harmful effects on humans and
wildlife. It has already been banned in over 75 countries, but
India is the largest producer, consumer, and exporter of
Endosulfan. This pesticide is considered as Persistent
Organic Pollutant (POP) and is absorbed by stomach, lungs,
and through skin. US Environmental Protection Agency
(EPA), World Health Organization (WHO), United Nation:
Environment Program (UNEP), Industrial Toxicological
Research Center (ITRC) in India, and European Un@l
have classified it as highly hazardous chemical. Sprayf#
endosulfan aerially on plantation has disastrous i
health and environment. Endosulfan damages
nervous system and induces hormonal changes in m
and babies, as well to higher levels of ski
epilepsy, congenial anomalies, mental pe
cerebral palsy. Its aerial spraying on cas
affected the people of Kerala. Kasaragod

and neighbouring Dakshina Kannada 0
of spraying of endosulfan. Kerala
but victims of Kamataka are still

Ecofriendly Pesticides,
Indian Qil Corporation

arms. In India most of the pesticides or
a(e imported and are chemical-based. To

] to these detrimental but essential pesticides used by
¢ Yadian agricultural land. The Faridabad based center in

ase management. Mr. RT Mooken of IOCL says, “Though the
10ayesticides might result in an increased yield and control of
25es and insects, they prove to be more harmful in the end
leave chemical toxic residues in the crops and pollute the adjacent
and air.” The presence of such residues also affects the export of

chains, a
distances.

lities, probably
¢ toxic effects of

Pesticide Disa
Unlicensed

and casily absorbed by humans. It is
ealth effects including reproductive and

d€aths, a toxic cloud bearing dioxins covered the city and
also polluted the groundwater. The number of acute
poisonings were numerous and included classical cases of
convulsions and tremors. It affects nervous system,
respiratory system, and dermatological system.

These are few examples. Widespread use of pesticides in
plantations is causing not only health disasters but also
affecting the environment. These disasters indicate a need
for enforceable international standards for environmental
safety, preventative strategies to avoid similar accidents,
and industrial disaster preparedness.

ECO NEWS

such crops to other countries, thus affecting the business of the farmers in
India. Not only this, according to Mooken, prolonged “use of these kinds of
chemical sprays in agricultural lands leads to resistance of pests to these
products and even outbreak or resurgence of secondary pests.”

Servo Agro Oil is oil based but has inherent biodegradable constituents
with no harmful chemicals and no possibilities of leaving behind chemical
residues in the food thatis meant for consumption. Since the Servo Agro Oil
has been developed in an Indian lab, it proves to be more cost-effective for
Indian farmers than buying imported pesticides. And as the oil doesn't have
dangerous chemicals, the spraying is easier, not requiring a worker to wear
any kind of goggles or gloves or take any other extra precaution or even
worry about the after effects.

Source:
http://www.technologyreview.com/energy/26857/
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Environmental Impact of Pesticides
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Pesticides are used for the benefits of the humankind in the
area of forestry, public health, and agriculture. In agriculture
itincreases the productivity manifolds.

The purpose of applying pesticides on plantati@ is to
suppress weeds and animal pests and to protect agric

animals. Frequent application of these pesticj

decomposable and they remain in the g0
ground- and surface- water and rc@
environment. These pesticides can en j

depending on their chemical propertigs-a A
goatfed human health.
ﬁ n sgyeral negative

impacts on the environment that canyQ

Soil Contamination
Pesticides and herbicid
during foliage treatment,

pil via aerial spray
off from treated foliage,
ated seeds in soil. Some
il fumjgants and nematocides are
N to contfol pests and plant diseases.
or degradation in soil depends on
esticides and also physical,

pesticides such a
applied dlrectly 1nt0

chemical,
factors

the soil. Pesticides also applied directly onto water
.g. for control of mosquitoes. Water contamination
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depefids mainly on nature of pesticides (water solubility,

pephybicity), soil properties, weather conditions,
dsgape, and also on the distance from an application site
vater source. Rapid transport to groundwater may be
ed by heavy rainfall shortly after application of the
pesticide to wet soils. Once it is contaminated with toxic
chemicals, it takes years to clean up and it is very costly and

complex.

Effects on soil and water organisms

Soil microorganisms, invertebrates (nematodes,
earthworms), and other soil species play an important role
in maintaining soil structure, transformation and
mineralization of organic matter, producing nutrients
available for plants. These organisms also degrade many
pollutants and pesticides and thus are of great concern for
using in biotechnology. Degradation of these organisms
can lead to formation of more toxic and persistent
metabolites. These soil populations are highly flexible and
adaptable to changing environmental condition.
Application of pesticides can cause irreversible changes in
population. Inhibition of species, which provide key
process, can have a significant impact on function of whole
terrestrial ecosystem.

Pesticides also affect water organisms — invertebrates,
amphibians, fishes- when it enters fresh water streams
either via direct spray or surface runoff or drain flow.
Lethal effects of these toxic contaminants change the
ecology of water bodies.

Effects on non-target species

Repeated application of pesticides during farming bees,
butterflies, and farmland birds are also affected. It affects
their populations. They act as wild pollinators in the field.
Intensive usage of pesticides decreases habitat
heterogeneity and has impact on biodiversity.




Green Pesticides

The concept of “Green Pesticides”
refers to all types of nature-oriented
and beneficial pest control materials
that can contribute to reduce the pest
population and increase food
production. Green pesticides are also
known as ecological pesticides and
derived from organic sources. These
are eco-friendly and cause less harm to
human and animal health, and to
habitats and the ecosystem. They are
more compatible with the
environmental components than
synthetic pesticides. Pesticides used
for agricultural purposes are evaluated
for minimal adverse environmental
effects. These are used in the form of
sprays or dusts. Many green pesticides

are biological pesticides but others are minerals or chemical 4 cantly fallen from 56,114 MT to 43,584 MT during
compounds.

Bio-pesticides are derived from natural resources likg
animals, plants, bacteria, and certain minerals. @tanica
based pesticides are organically compliant are ex d

. ficrobial pesticides consist of a microorganism-
from the parts of plant. These are non—pers1st t

bacterium, fungus, virus or protozoan as the active
ingredient. It can control many different kinds of pests. To
target specific pests each pesticide has separate active
ingredient. For example, there are fungi that control certain
weeds, and other fungi that kill specific insects.

These 'green pesticides' are also effective i
situation especially for organic food producgien:

Plant-Incorporated-Protectants (PIPs) are pesticidal
substances produced from the genetic material of the plants
that has been added to the plant to produce substance to
protect plant from pests. For example, scientists can take
the gene for the Bt pesticidal protein, and introduce the
gene into the plant's own genetic material. Then the plant,
instead of the Bt bacterium, manufactures the substance
that destroys the pest. EPA regulates the protein and its
genetic material of the plant but not the plant itself.

ingredients and 780 products.

India has so far secured only 19 patk

bio pest1c1des used and
sticides used for public
health except a feyain agriculture. Transgenic plants and

i i &:nts are used for pest
India a number of biopesticides
production unit ave established in recent years.
Asaresult iop¥sticides and bio agents in India is
rising buf reached the desired level. These are

Biochemical pesticides are naturally occurring substances
that control pests by non-toxic mechanisms. Biochemical
pesticides include substances, such as insect sex
pheromones, that interfere with mating, as well as various
scented plant extracts that attract insect pests to traps.

Source:
frien eXx o not pose risk of resrstance development. http://www.nistads.res.in/indiasnt2008/
Cons biopesticides has increased from 219 t6rural/térurl7.htm

996-97 to 683 metric tons in 2000-01, and
of the biopesticides used are neem-based
Consumption of chemical pesticides has

http://www.epa.gov/pesticides/ about/types.htm,
http://www.scribd.com/doc /49868791/Bio
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To reduce risks of pesticide usage on environment and
human health, and to attain a more sustainable use of
pesticides and an overall reduction in risks and use many
countries have adopted a series of measures. A great
emphasis is given on plant health and plant protection
policies across the world. EU has established a new
framework to “achieve a sustainable use of pesticides by
promoting the use of integrated pest management and of
alternative approaches or techniques such as non-chemical
alternatives”

EU adopted the Directive on the sustainable use of
pesticides in 2009 (Directive 2009/128/EC of 21 October
2009) and the new legislation on pesticides solicits EU
member states to establish so-called National Action Plans
(NAPs) on the sustainable use of pesticides to be transposed
in to national law by 2012. According to new directives, the
most important measures to reduce pesticide dependency
are:
e Implementation of Integrated Pest Management
(IPM) by all EU farmers from 2014
e  Priority to non-chemical alternatives
e  Pesticide use should be minimized or prol@ited in
specific areas
e  Establishment of buffer zones to protect n
organisms and safeguard zones for surfa
ground- water for the abstraction of drj

pesticides for use in the United States. Bef
be marketed and used in the United Stk
Insecticide, Fungicide, and Rod e

In India, the Ministr

2onicotinoids linked to bee death and causing
CD). CCD is a syndrome characterized by the

nt research studies published in the 'Science' journal confirm that
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replaces the use of chemical pesticides with
Byhation of physical and biological measures—
ding green bio-pesticides— and complements it by
pting biological and agronomic soil fertility
improvement measures leading to reduced use of chemical
fertilizers. It reduces the cost of cultivation. CMSA
technologies are a blend of scientifically proven methods,
indigenous knowledge, and traditional wisdom. It replaces
the use of conventional chemical fertilizers and pesticides
with environment friendly techniques that includes use of
microbial formulations, composting techniques,
vermiculture, and bio fertilizers. CMSA 1is based on the
premise that ecologically sustainable agriculture makes
sound economic sense.

Ministry of Agriculture and the Indian Council of
Agricultural Research (ICAR) are committed for the
development and promotion of IPM in India. They are
providing safe and effective technologies to protect crops
against unacceptable losses due to pests, weeds, and
diseases.

ECO NEWS

even exposure to the neonicotinoid causes them to lose their way when
outforaging.

Many food crops are pretreated or sprayed with this pesticide. It leads to
the contamination of pollen and nectar that bees collect. Even low doses
can impair bees' navigation abilities; reduce the growth of bee colonies,
and the number of new queens. So as per studies this pesticide is the
main culprit for the dramatic declines in domestic honeybees, Apis
mellifera, as well as native wild bee populations.

You can help support this effort by signing the following petition:
http://org2.democracyinaction.org

Source: http://www.naturalnews.com/035652_pesticides_honey_bees_ban.html




WARNING

N
F_‘?M.ﬂ.ﬂr, >
CNLR DRy e
X

Pesticides are toxic but are not really hazardous if suitable
precautions are taken. Most pesticides affect adversely if
accidently or intentionally ingested or are in contact since
long time. The particles may be inhaled while spraying and
contaminate with water, food, or soil. Precautions should be
taken while transporting, storing, or handling also.

Using pesticides safely depends on factors like appropriatf
selection of product and its label directions. O

Reading Pesticide Labels

The label tells how to use pesticides effectively and
protect yourself, children, pets, and even the £nw

hazards associated with the products and i
follow in the incident of poisoning or spi
answer many more questions like ingged

first aid information, personal W Iy& equipment,
manufacturers contact informatidy//a torage and

and one non-essential to the
area before mixing and applying

pesticides.
Be sure to wear at will protect you when using
pesticides. i aring a long sleeve shirt, long pants,

addition to any other protective
Ypment required by the label.
adoors or in well-ventilated areas.

garbade bags, and non-absorbent gloves on hand to contain
3spill. Avoid using excessive amounts of water, as this may

only spread the pesticide and cou ful to the

environment.

Read the first aid instructiong §n the 14b¥1 before using the

ditional questions.
Visit http:// .searo.who.int/en/Section23/

Section1725 7

such as clothing, or tools from the
ination.

Ades not handled properly are dangerous and can pose
5 to people, pets, or the environment. The risk depends

w’how much exposure and how poisonous. Even low in
toxicity but exposure is high it can be hazardous. To
estimate the toxicity of a product look at the signal word.
These will have either the word CAUTION, WARNING,
or DANGER on the label. These signal words depict the
toxicity of the product:

o CAUTION represents the lower toxicity products
o WARNING indicates medium toxicity products
o DANGER stands for the highest toxicity products

Minimizing Pesticide Risks and Exposure at Work and
at Home

Exposure of the pesticides can make people sick. All
pesticides have some level of risks. Risk depends on the
amount of exposure and level of toxicity. Even very low
amount inhaled for long time can be hazardous.

Tips for Minimizing Pesticide Risks:

Adopt Integrated Pest Management (IPM) approach.

Select the product with low toxicity after reviewing the
signal word and active ingredients.

Select products with formulations least likely to lead to
exposure.

Follow the label instructions religiously.

Consider using additional protective equipment to
decrease exposure even further.
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Frequently washing the pesticide off chemical resistant
clothes, like aprons, boots, and gloves.

Remove shoes before entering house, take a shower
immediately, and clean work clothes to reduce exposure to
family.

Avoid allowing children, pets, or sensitive people in
treatment areas to prevent accidental exposures during
pesticide applications.

Consider staying out of treated areas after an application for
the amount of time listed on the label directions.

If you want to report a workplace concern, call National
Poison Information Center (NPIC) or contact your local
agency. Visit http://www.aiims.edu/aiims/
departments/NPIC/NPICIntro.htm

Pesticide Storage and Disposal
For storing pesticide three points should keep in mind —

LIST OF PESTICIDES / PESTICID

A - Pesticides Banned for manufacture, import and use

1 Aldrin 18 Tetradifon

2 Benzene Hexachloride 19 Toxafen

3 Calcium Cyanide 20 Aldicarb

4 Chlordane 21 Chlorobenzilafy
5  Copper Acetoarsenite 22 Dieldrine

6  Clbromochloropropane i

7 Endrin

8  Ethyl Mercury Chloride

9  Ethyl Parathion

10 Heptachlor
11 Menazone
12 Nitrofen

13  Paraquat Dimethyl Sulphate
14 Pentachloro Nitrobenzene
15 Pentachlorophenol

16  Phenyl Mercury Acetate
17 Sodium Methane Arsonate

grcuric Chloride (MEMC)

‘e: http://www.cibrc.nic.in/list_pest_bann.htm
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Storing in their original container. Desi
container withstands the chemical an
product.
Store the container in temperay
label. Temperature can change

pets, flames, and
er bodies.

ATIONS BANNED IN INDIA

ésticide / Pesticide formulations banned for use but
gir manufacture is allowed for export

1 Nicotin Sulfate
2 Captafol 80% Powder

C - Pesticide formulations banned for import,
manufacture and use

1 Methomyl 24% L 2 Methomyl 12.5% L
3 Phosphamidon 85% SL 4 Carbofuron 50% SP

D - Pesticide Withdrawn

1 Dalapon 2 Ferbam

3 Formothion 4 Nickel Chloride
5 Paradichlorobenzene (PDCB) 6 Simazine

7 Warfarin




LIST OF REGISTERED BIOPESTICIDES & THEIR
FORMULATIONS FOR USE IN INDIA (March 2010)
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Source: http://ppgs.gov.in/lpmpest_main.htm
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India

E-mail: cpcb@alpha.nic.in or cpcb@sansad.nic.in
Homepage: envfor.nic.in/cpcb/ecomark/ecomark.html

People’s Republic of China

E-mail: info2@zhb.gov.cn
Homepage: www.zhb.gov.cn/english

Hong Kong (People’s Republic of China)

E-mail: info@greencouncil.org
Homepage: www.greencouncil.org/

Hong Kong (HKFEP)

E-Mail: hkfep@hkfep.com
Homepage: www.hkfep.com

Israel

E-mail: gitaie@sii.org.il
Homepage: www.sii.org.il/siisite.nsf/Pages/GreenMark

Japan

E-mail: ecomark@japan.email.ne.jp
Homepage: www.ecomark.jp/english/

&

Philippines

E-mail: greenchoice@i-manila.com.ph
Homepage: www.epic.org.ph/product.htm

Singapore

E-mail: info@sec.org.sg
Homepage:
www.sec.org.sg/greenlabel htm/gre¢

South Korea

E-mail: ecomark@chollian.ng
Homepage: www.kela.or.krf

VIS

France

% .,‘.. . AN o
[ candinavia
7Yy E-mail: svanen@sismab.se

Homepage: www.svanen.nu/Eng/default.asp

E-mail: gbg@snf.se
Homepage: www.snf.se/bmv/english-more.cfm

TCO (Sweden)

E-mail: development @tco.se
Homepage: www.tcodevelopment.com

= Slovakia

i—==  E-mail: kobzova.darina@lifeenv.gov.sk

Spain

E-mail: info@aenor.es

Homepage:
www.aenor.es/desarrollo/certificacion/productos/tipo.asp?tipop=2#1

Czech Republic

E-mail: Petr.Saifrid@ceu.cz
Homepage: www.ekoznacka.cz/ENG/

Hungary

E-mail: kornyezetbarat.termek@axelero.hu
Homepage: okocimke.kvvm.hu/public_eng/?ppid=2200000

Canada

E-mail: ecoinfo@terrachoice.ca
Homepage: www.environmentalchoice.ca/

USA
‘1.“.4.
i 4 E-mail: greenseal@greenseal.org
Homepage: www.greenseal.org
Brazil
E-mail: fcabral@abnt.org.br
i g
e Homepage: www.abnt.org.br
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