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Write definitions of pesticides, Natural and
synthetic pesticides.

What are the benefits and adverse effects of
pesticides?

What are the alternative concepts of
pesticides?
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Pesticides

Pesticides are substances that are meant to control pests, including weeds. The term pesticide
includes all of the following: herbicide, insecticides (which may include insect growth regulators,
termiticides, etc.) nematicide, molluscicide, piscicide, avicide, rodenticide, bactericide, insect
repellent, animal repellent, antimicrobial, and fungicide. The most common of these are herbicides
which account for approximately 80% of all pesticide use. Most pesticides are intended to serve as
plant protection products (also known as crop protection products), which in general, protect

plants from weeds, fungi, or insects.

In general, a pesticide is a chemical or biological agent (such as a virus, bacterium, or fungus) that
deters, incapacitates, kills, or otherwise discourages pests. Target pests can include insects, plant
pathogens, weeds, molluscs, birds, mammals, fish, nematodes (roundworms), and microbes that
destroy property, cause nuisance, or spread disease, or are disease vectors. Along with these

benefits, pesticides also have drawbacks, such as potential toxicity to humans and other species.

Definition

Any substance or mixture of substances intended for preventing, destroying, or controlling any
pest, including vectors of human or animal disease, unwanted species of plants or animals, causing
harm during or otherwise interfering with the production, processing, storage, transport, or
marketing of food, agricultural commodities, wood and wood products or animal feedstuffs, or
substances that may be administered to animals for the control of insects, arachnids, or other pests
in or on their bodies. The term includes substances intended for use as a plant growth regulator,
defoliant, desiccant, or agent for thinning fruit or preventing the premature fall of fruit. Also used
as substances applied to crops either before or after harvest to protect the commodity from
deterioration during storage and transport.

Information

Pesticides can be classified by target organism (e.g., herbicides, insecticides, fungicides,
rodenticides, and pediculicides - see table), chemical structure (e.g., organic, inorganic, synthetic, or
biological (biopesticide), although the distinction can sometimes blur), and physical state (e.g.
gaseous (fumigant)). Biopesticides include microbial pesticides and biochemical pesticides. Plant-
derived pesticides, or "botanicals", have been developing quickly. These include the pyrethroids,
rotenoids, nicotinoids, and a fourth group that includes strychnine and scilliroside.

Many pesticides can be grouped into chemical families. Prominent insecticide families
include organochlorines, organophosphates, — and carbamates.  Organochlorine  hydrocarbons
(e.g., DDT) could be separated into dichlorodiphenyl ethanes, cyclodiene compounds, and other
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related compounds. They operate by disrupting the sodium/potassium balance of the netrve fiber,
tforcing the nerve to transmit continuously. Their toxicities vary greatly, but they have been phased
out because of their persistence and potential to bioaccumulate. Organophosphate and carbamates
largely replaced organochlorines. Both operate through inhibiting the enzyme acetylcholinesterase,
allowing acetylcholine to transfer nerve impulses indefinitely and causing a variety of symptoms
such as weakness or paralysis. Organophosphates are quite toxic to vertebrates and have in some
cases been replaced by less toxic carbamates. Thiocarbamate and dithiocarbamates are subclasses of
carbamates. Prominent families of herbicides include phenoxy and benzoic acid herbicides (e.g. 2,4-
D), triazines (e.g., atrazine), ureas (e.g., diuron), and Chloroacetanilide (e.g., alachlor). Phenoxy
compounds tend to selectively kill broad-leaf weeds rather than grasses. The phenoxy and benzoic
acid herbicides function similar to plant growth hormones, and grow cells without normal cell
the with
commonly wused pesticides families,

interfere
these

division,  crushing plant's nutrient transport  system. Triazines

photosynthesis. Many are not included in

including glyphosate.

The application of pest control agents is usually carried out by dispersing the chemical in a (often
hydrocarbon-based) solvent-surfactant system to give a homogeneous preparation. Pesticides can
be classified based upon their biological mechanism function or application method. Most
pesticides work by poisoning pests. A systemic pesticide moves inside a plant following absorption
by the plant. With insecticides and most fungicides, this movement is usually upward (through
the xylem) and outward. Increased efficiency may be a result. Systemic insecticides, which
poison pollen and nectar in the flowers, may kill bees and other needed pollinators.

Type of pesticide| Target pest group
Algicides or alga Algae
Avicides Birds
Bactericides Bacteria
Fungicides |[Fungi and oomycq
Herbicides Plant
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Insecticides Insects

Miticides or acaf Mites
Molluscicides Snails
Nematicides Nematodes
Rodenticides Rodents

Slimicides  [Algae, Bacteria, I'y

Virucides Viruses

Table 1

Uses:

® DPesticides are used to control organisms that are considered to be harmful. For example,
they are used to kill mosquitoes that can transmit potentially deadly diseases like West Nile
virus, yellow fever, and malaria. They can also kill bees, wasps or ants that can cause allergic
reactions. Insecticides can protect animals from illnesses that can be caused by parasites such
as fleas.

® DPesticides can prevent sickness in humans that could be caused by moldy food or diseased
produce. Herbicides can be used to clear roadside weeds, trees, and brush.

® They can also kill invasive weeds that may cause environmental damage.

® Herbicides are commonly applied in ponds and lakes to control algae and plants such as
water grasses that can interfere with activities like swimming and fishing and cause the water
to look or smell unpleasant. Uncontrolled pests such as termites and mold can damage
structures such as houses.

® Pesticides are used in grocery stores and food storage facilities to manage rodents and insects
that infest food such as grain.

DDT, sprayed on the walls of houses, is an organochlorine that has been used to fight malaria since
the 1950s. Recent policy statements by the World Health Organization have given stronger support
to this approach. However, DDT and other organochlorine pesticides have been banned in most
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countries worldwide because of their persistence in the environment and human toxicity. DDT use
is not always effective, as resistance to DDT was identified in Africa as eatly as 1955, and by 1972
nineteen species of mosquito worldwide were resistant to DDT.

Benefits

There are two levels of benefits for pesticide use, primary and secondary. Primary benefits are
direct gains from the use of pesticides and secondary benefits are effects that are more long-term.

Primary benefits
Controlling pests and plant disease vectors

® Improved crop yields
e Improved crop/livestock quality
® Invasive species controlled
Controlling human/livestock disease vectors and nuisance organisms
® Human lives saved and disease reduced. Diseases controlled include malaria, with millions of
lives having been saved or enhanced with the use of DDT alone.
® Animal lives saved and disease reduced
Controlling organisms that harm other human activities and structures
® Drivers view unobstructed
® Tree/brush/leaf hazards prevented
® Wooden structures protected

Monetary

In one study, it was estimated that for every dollar (§1) that is spent on pesticides for crops can
yield up to four dollars ($4) in crops saved. This means based that, on the amount of money spent
per year on pesticides, $10 billion, there is an additional $40 billion savings in crop that would be
lost due to damage by insects and weeds. In general, farmers benefit from having an increase in
crop yield and from being able to grow a variety of crops throughout the year. Consumers of
agricultural products also benefit from being able to afford the vast quantities of produce available
year-round

Adverse effects

Pesticides affects in our life mainly by two ways:

1) Health effects
Pesticides may cause acute and delayed health effects in people who are exposed. Pesticide
exposure can cause a variety of adverse health effects, ranging from simple irritation of the skin and

eyes to more severe effects such as affecting the nervous system, mimicking hormones causing
reproductive problems, and also causing cancer.

Scientific research found that "most studies on non-Hodgkin lymphoma and leukemia showed
positive associations with pesticide exposure" and thus concluded that cosmetic use of pesticides
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should be decreased. There is substantial evidence of associations between organophosphate
insecticide exposures and neurobehavioral alterations.

The other negative outcomes from pesticide exposure are including neurological, birth defects, and
tetal death.

One scientific study found pesticide self-poisoning the method of choice in one third of suicides
wotldwide, and recommended, among other things, more restrictions on the types of pesticides
that are most harmful to humans.

There are some evidences between autism and exposure to certain pesticides.

Large quantities of presumably nontoxic petroleum oil by-products are introduced into the
environment as pesticide dispersal agents and emulsifiers.

The World Health Organization (WHO) and the United National Environment Programme
estimate that each year, 3 million workers in agriculture in the developing world experience severe
poisoning from pesticides, about 18,000 of whom die.

2) Environmental effects
Pesticide use raises a number of environmental concerns. Over 98% of sprayed insecticides and
95% of herbicides reach a destination other than their target species, including non-target species,
air, water and soil.

Pesticide drift occurs when pesticides suspended in the air as particles are carried by wind to other
areas, potentially contaminating them. Pesticides are one of the causes of water pollution, and some
pesticides are persistent organic pollutants and contribute to soil and flower (pollen, nectar)
contamination.

In addition, pesticide use reduces biodiversity, contributes to pollinator decline, destroys habitat
(especially for birds), and threatens endangered species.

Pests can develop a resistance to the pesticide (pesticide resistance), necessitating a new pesticide.
Alternatively a greater dose of the pesticide can be used to counteract the resistance, although this
will cause a worsening of the ambient pollution problem.

Among marine animals, pesticide concentrations are higher in carnivorous fishes, and even more so
in the fish-eating birds and mammals at the top of the ecological pyramid. Global distillation is the
process whereby pesticides are transported from warmer to colder regions of the Earth, in
particular the Poles and mountain tops. Pesticides that evaporate into the atmosphere at relatively
high temperature can be carried considerable distances (thousands of kilometers) by the wind to an
area of lower temperature, where they condense and are carried back to the ground in rain or snow.
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Adsorption to soil may retard pesticide movement, but also may reduce bioavailability to microbial
degraders.

Alternatives of Pesticides

Alternatives to pesticides are available and include methods of cultivation, use of biological pest
controls (such as pheromones and microbial pesticides), genetic engineering, and methods of
interfering with insect breeding. Application of composted yard waste has also been used as a way
of controlling pests. These methods are becoming increasingly popular and often are safer than
traditional chemical pesticides.

Cultivation practices include polyculture (growing multiple types of plants), crop rotation, planting
crops in areas where the pests that damage them do not live, timing planting according to when
pests will be least problematic, and use of trap crops that attract pests away from the real
crop. Trap crops have successfully controlled pests in some commercial agricultural systems while
reducing pesticide usage; however, in many other systems, trap crops can fail to reduce pest
densities at a commercial scale, even when the trap crop works in controlled experiments. In the
U.S., farmers have had success controlling insects by spraying with hot water at a cost that is about
the same as pesticide spraying.

Release of other organisms that fight the pest is another example of an alternative to pesticide use.
These organisms can include natural predators or parasites of the pests. Biological pesticides based
on entomopathogenic fungi, bacteria and viruses cause disease in the pest species can also be used.

Interfering with insects' reproduction can be accomplished by sterilizing males of the target species
and releasing them, so that they mate with females but do not produce offspring. This technique
was first used on the screwworm fly in 1958 and has since been used with the medfly, the tsetse
fly, and the gypsy moth. However, this can be a costly, time-consuming approach that only works
on some types of insects.

Push pull strategy: The term "push-pull" was established in 1987 as an approach for integrated pest
management (IPM). This strategy uses a mixture of behavior-modifying stimuli to manipulate the
distribution and abundance of insects. "Push" means the insects are repelled or deterred away from
whatever resource that is being protected. "Pull" means that certain stimuli (semiochemical stimuli,
pheromones, food additives, visual stimuli, genetically altered plants, etc.) are used to attract pests
to trap crops where they will be killed. There are numerous different components involved in order
to implement a Push-Pull Strategy in IPM.
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