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Pesticides are chemicals that kill pests, and are categorized by
the types of pests they kill. For example, insecticides kill insects,
herbicides kill weeds, bactericides kill bacteria, fungicides Kkill
fungi, and algicides kill algae.

Approximately 90 percent of all pesticides used worldwide are
used in agriculture, food storage, or shipping. Because of a
growing world population, there is pressure to increase and
preserve the food supply by using pesticides and other agricultural
chemicals.

History of Pesticides

Throughout history, various types of pests, such as insects,
weeds, bacteria, rodents, and other biological organisms,
have bothered humans or threatened human health. People
have been using pesticides for thousands of years to try to
control these pests. The Sumerians used sulfurto control
insects and mites 5,000 years ago. The Chinese used
mercury and arsenic compounds to control body lice and
other pests. The Greeks and Romans used oil, ash, sulfur,
and other materials to protect themselves, their livestock
and their crops from various pests. And people in various
cultures have used smoke, salt, spices, and insect-repelling
plants to preserve food and keep pests away.

. A worker is spraying pesticides on ferns in order to eradicate insects and other pests.
Classes of Pesticides

Although the use of pesticides is not new, the types of substances people have used as pesticides have changed over time. The
earliest pesticides were inorganic substances such as sulfur, mercury, lead, arsenic, and ash. Some of these inorganic
pesticides are still used today. For example, sulfur is still used as a fungicide, copper is used as an algicide, lead and arsenic
were used as insecticides until World War I, and chromium, copper, and arsenic have been used as wood preservatives to
prevent microorganisms from causing wood decay. Even though many of these substances are effective pesticides, the use of
some of these materials has been banned or restricted because of health and environmental concerns. Lead and arsenic are no
longer used as insecticides, the use of mercury as a fungicide has been restricted, and the U.S. Environmental Protection
Agency (EPA) is phasing out the use of arsenic as a wood preservative.
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The modern era of chemical pest control began around the time of World War II, when the synthetic organic chemical industry
began to develop. The first synthetic organic pesticides were organochlorine compounds, such as
dichlorodiphenyltrichloroethane (DDT). Commercial production of DDT began in 1943. At that time, DDT was considered to be a
wonderful invention. It was cheap to produce, very toxic to insects, and much less toxic to mammals. DDT and other
organochlorine insecticides were used for many years to control mosquitoes and as a broad-spectrum insecticide against insect
pests that damaged food and crops. Unfortunately, scientists learned later that many organochlorine insecticides were
persistent in the environment (they did not degrade readily) and were bioaccumulating in birds, humans, and other animals. In
1962 Rachel Carson wrote the book Silent Spring, in which she reported that DDT was causing eggshell thinning in bird eggs
and thus was leading to the near extinction of bird species such as peregrine falcons and bald eagles. Today most of the
organochlorine pesticides have been banned in the United States by the EPA because of the tendency of these compounds to
persist in the environment and bioaccumulate in animals.

Pyrethroid pesticides were developed as synthetic versions of the naturally occurring pesticide pyrethrin, which is found in
chrysanthemums. Most pyrethroids are safer than the organochlorines and organophosphates, but some synthetic pyrethroids
have proven to be toxic to the nervous system. Pyrethroids have been modified to increase their stability in the environment,
and many different pyrethroids are being used today.

Biopesticides are substances that are derived from such natural materials as animals, plants, bacteria, and certain minerals. For
example, canola oil and baking soda have pesticidal applications and are considered biopesticides. Biopesticides fall into three
major classes, including microbial pesticides, plant-incorporated protectants, and biochemical pesticides. Microbial pesticides
contain microorganisms, such as bacteria, fungi, and viruses, as their active ingredient. The most widely used microbial
pesticides are strains of Bacillus thuringiensis, or Bt. Plant-incorporated protectants are pesticidal substances that plants
produce from genetic material that has been added to the plant. Biochemical pesticides are naturally occurring substances that
control pests by nontoxic mechanisms. Conventional pesticides, by contrast, are generally synthetic materials that directly kill or
inactivate the pest. 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. Because it is sometimes difficult to determine whether a
substance meets the criteria for classification as a biochemical pesticide, the EPA has established a special committee to make
such decisions.

Pesticide Residues

Pesticide residues are the materials that remain on plants and food when a crop is treated with a pesticide. The U.S.
government establishes safe residue levels, called tolerances or maximum residue levels, for each food commodity. However,
the presence of pesticide residues in food has been a public concern. There has also been a concern about pesticide residues
in water, air, and soil. In response to this concern, the U.S. Congress passed the Food Quality Protection Act in 1996, which has
had an impact on safety standards for pesticides.

Approaches to pest management have changed significantly since the 1950s and will continue to change as scientists learn
more about the toxicity and environmental behavior of pesticides. Scientists will continue to develop newer approaches to insect
pest management that are considered to be safer than the use of broad-spectrum pesticides. The most effective strategy for
controlling pests may be to combine methods in an approach known as integrated pest management (IPM), which emphasizes
preventing pest damage. In IPM information about pests and available pest control methods is used to manage pest damage by
the most economical means and causing the least possible hazard to people, property, and the environment. Methods for pest
management will continue to evolve as scientists conduct research and develop new information.
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