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parent strains. Farmers manipulated genes by
breeding their finest animals, crosspollinating
plants, and saving their best seeds to plant for
the next year’s crop. In 1917, the term
“biotechnology” was given to those tech-
niques. 

Such selective breeding took years of trial-
and-error experimentation. The outcome was
uncertain because unwanted genes often were
inherited along with the desired genes. Plant
breeders might spend a 30- to 40-year career
trying to reproduce one specific trait such as
essential amino acid content in a plant. Today,
with new biotechnology techniques, they can
accomplish this in 3 to 5 years.

Biotech today
Although the basic idea of creating

a superior plant or animal for produc-
tion has not changed, the tools and
techniques of biotechnology have
evolved. At one time, scientists and
growers produced changes in plant or
animal DNA over several generations
of organisms using natural reproduc-
tion. Today, however, scientists can do
this in a controlled setting. 

For example, in 1973, scientists learned
how to identify and isolate a superior genetic
trait in the DNA of a plant or animal, then
introduce that trait into the genetic matter of
another organism. This is known as “recombi-
nant DNA” (rDNA). Through the use of rDNA,
scientists and plant breeders can predict the
outcome of a single gene replacement and pro-
duce a plant or animal with a specific trait.

What are the benefits of biotechnology? 

Biotechnology is already helping people by:

• Combating human diseases. The field
of medicine uses some of the most dramatic
forms of biotechnology. In 1982, the pharma-

ceutical industry began to market
recombinant insulin for diabetics.
Scientists can now produce blood
clot-dissolving enzymes for
heart attack victims easily and
cheaply.

• Improving human nutri-
tion. Researchers are creating
ways to boost the nutritional value
of foods, such as lowering the fat
content in cooking oil and enhancing
the nutritional content of foods, to make
foods safer to eat.

• Combating animal diseases.
Biotechnology helped produce a vaccine to
protect animals against rabies and a vac-
cine for upper respiratory diseases, the
leading cause of death in young beef 
cattle.

• Growing disease-resistant plants.
These plants enable farmers to produce
more food on existing agricultural
acreage. By using less land for agriculture,
farmers can leave natural areas undis-
turbed and preserve wildlife habitat.

• Helping the environment by reducing
pesticide use. Biotechnology allows farmers
to reduce their reliance on insecticides,
fungicides and herbicides. New herbicide-
resistant plants enable farmers to
replace traditional herbicides with
environmentally friendly herbi-
cides.

What are the concerns?
Some people are concerned

about the safety or ethics of using
some biotechnology practices. The National
Institute of Health, the U.S. Department of
Agriculture, the Environmental Protection
Agency (EPA) and the Food and Drug
Administration (FDA) are responsible for

Biotechnology uses scientific processes to
enhance or create products to benefit 
people.These processes include fermen-

tation, selection and breeding,
cloning, tissue

culture,genetic engi-
neering, and DNA diag-
nostics (for example,
studying chromosomes
to diagnose diseases and
find allergens or toxins
in foods). Although
biotechnology has exist-
ed since ancient times,

some of the most dramatic
developments have

occurred in recent years.

Over the years, traditional breeding and
selection techniques have resulted in plants
and animals that are more productive and
more useful to humans. Biotechnology is a
tool for modifying the DNA of organisms so
that they will produce safe and high quality
foods, medicines, and other products.
Biotechnology also may help farmers produce
larger quantities of food for the world’s grow-
ing population.

The origins of biotech
Humans have always altered their environ-

ment. Centuries ago, people used simple tech-
niques that became the basis of biotechnology
as we know it today. For example, microor-
ganisms such as bacteria and yeasts have been
used in the age-old arts of fermenting
cheese and leavening bread, which
are forms of biotechnology. 

Another early form of
biotechnology was the
breeding of “hybrids.”
Farmers crossed separate
strains of plants or ani-
mals to produce offspring
with the best traits from the

addressing food safety and environmental
concerns. These agencies require each new
product that is produced by biotechnology
to clear a 10-step safety process, over a 7-
to 8-year period, before being marketed.
Some concerns remain, however, such as:

• Product labeling. The FDA
requires labels on all new foods if the

nutritional content is not substantially
equivalent to like foods already available to
consumers. Labels are also required if the
new food is derived using genes from com-
mon allergens, such as peanuts or wheat.

• Food safety. For example, a new
product might include allergens, substances
that cause some people to suffer allergic
reactions.

• Long-term effects on the environ-
ment. Some people believe that products
created through biotechnology, though ben-
eficial in some ways, may be harmful in
other ways. For example, weeds that are
resistant to chemicals (“super weeds”) may
overtake beneficial crops. Or, disease and
insect organisms sometimes build resistance
to substances such as insecticides. 

• Ethical implications (for
example, cloning). Some
people object to any proce-
dure that changes the

genetic makeup of a living
organism.

• Food prices. If
biotechnology were to
affect food production

costs or cause trade restrictions
on the international market of products
derived from biotechnology, the farmer or
consumer may experience price increases.
Researchers and regulatory agencies are
addressing these concerns.


