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Specific Factors

Advances in Science
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Changes in IPR Regimes
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Background

Forces Driving Changes in the
Agricultural Input Industries

Plant Breeding and Biotechnology
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Expanded Public- and Private-Sector
Research Collaboration
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Globalization of Agricultural 
Input Markets
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Research Issue
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Policy Issues
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Scientific/Regulatory
1866—Mendel postulates rules to
explain inheritance of biological 
characteristics
1908—First hybrid corn produced
1918—Economically feasible hybrid
corn developed at the Connecticut
Agricultural Experiment Station
1930’s—Rapid diffusion of hybrid
corn in Corn Belt
1952—First hybrid sorghum produced
1953—Watson and Crick discover 
double-helix structure of DNA
1960—Genetic code deciphered
1960’s—Entire U.S. corn area planted
to hybrid corn
1960’s—Hybrid wheat developed, but
not economically feasible
1973—First gene cloned (for insulin)
1974—Article in Science magazine on
potential risks of genetic engineering
research
1976—Founding of Genentech, Inc.,
first biotech company
1981—First transgenic animal (mouse)
developed
1982—First transgenic plant produced
1986—Coordinated framework for
regulation of biotechnology-derived
products
1986—First transgenic livestock 
animals (pigs) developed at USDA’s
Agricultural Research Service (ARS)
1987—First U.S. field trials of 
transgenic plants (insect-resistant
tomatoes) and microorganisms
1989—First recombinant DNA
vaccine developed
1990—Food and Drug Administration
(FDA) approves chymosin produced in
genetically engineered (GE) bacteria
for production of hard cheeses
1990—Human Genome Project 
initiated to map all genes in the human
body

1991—USDA’s Animal and Plant
Health Inspection Service (APHIS)
publishes guidelines for field trials of
GE crops
1992—FDA announces policy on food
derived from new plant varieties,
including GE crops
1993—USDA/APHIS introduces 
simplified notification procedure for
field trials of some GE plants
1993—FDA approves rBST for 
commercial use
1994—First deregulation of a GE
plant (FlavrSavr tomato)
1994—Environmental Protection
Agency proposes rules regulating plant
pesticides. The rule was signed in
2000, although additional issues
remain. The rule changes the name of
these pesticides to plant-incorporated
protectants (PIPS)
1996—First wide-scale planting of GE
crops, including Bt corn, Bt cotton,
and Roundup Ready soybeans
1997—First release of crop with
stacked traits (Bt/Roundup Ready 
cotton)
1997—First animal cloned from adult
cell (Dolly the sheep)
1997—USDA/APHIS expands 
simplified notification procedures 
for release of genetically modified
organisms (GMO’s) meeting certain
criteria
1998—European Union requires 
labeling of GMO’s 
1998—USDA/APHIS introduces pilot
program for comprehensive permitting
for field tests of GMO crops
1999—FDA approves first nutra-
ceuticals Take Charge and Benecol
margarines

Intellectual Property
1790—U.S. Patent Act
1930—Plant Patent Act allows patenting
of asexually reproduced plants
1970—Plant Variety Protection Act
(PVPA) is an intellectual property
rights system that protects only com-
plete single varieties of plants. The
PVPA is not a patenting system and
does not protect genetic traits or plant
transformation methods
1980—Patent granted on basic recom-
binant DNA technology to Cohen and
Boyer, Stanford University
1980—U.S. Supreme Court rules that
GE microorganisms can be patented
under existing law
1985—U.S. Patent and Trademark Office
rules that plants, including GMO’s, can
be patented under U.S. utility patent law
1980—Patent and Trademark Amend-
ments passed that allow federally fund-
ed researchers to obtain patents (Bayh-
Dole Act; Stevenson-Wydler Act)
1986—Federal Technology Transfer Act
established Cooperative Research and
Development Agreements (CRADA’s)
to facilitate technology transfer of 
publicly funded technologies
1988—First patent granted for a trans-
genic mammal (Harvard “onco-mouse,”
engineered for increased susceptibility
to cancer)
1990—Patent granted for microprojec-
tile accelerator (“gene gun”) for deliv-
ery of DNA into plant cells
1993—Agracetus granted patent cover-
ing all transgenic cotton; canceled by
U.S. Patent and Trademark Office on
December 7, 1994; currently in appeal
1994—PVPA amended to protect breed-
ers from cosmetic infringements, restrict
farmers’ rights to sell seed, and extend
varietal protection from 17 to 20 years
1998—USDA/ARS and Delta and
Pine Land patent “Technology
Protection System” for production of
plants with nonviable seeds

Milestones in Molecular Biology and U.S. Agricultural Biotechnology


