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GMO Food Facts: 
Bioengineered Crops

FA R M I N G
 

Introduction
Farmers have purposefully changed the genetic makeup 
of crops since the beginning of domestic agriculture over 
10,000 years ago. The variety of food choices we have 
today is a direct result of past and present methods of 
genetic modification to build diversity in agricultural food 
crops. Genetic engineering is one method used in modern 
agriculture to create bioengineered crops (BE crops). The 
varied methods of plant breeding are modern agriculture’s 
tools to address the increasing pressures of disease, 
pests, and environmental disasters on crop production 
and food security.

Agriculture & Crop Domestication

 ■ Agriculture began more than 10,000 years ago 
when farmers cultivated crops for consumption and 
livelihood. Domestic agriculture allowed farmers to 
begin genetically modifying plants to improve  
crop production.

 ■ Cultivating crops allowed early farmers to choose 
crops with characteristics that suited their needs. 
Subsequent seasons of selecting crops with particular 
characteristics and saving their seeds for planting, 
led to the domestication of current food sources. This 
process is known as selective breeding.

 ■ During the 1700s farmers learned to increase genetic 
diversity and introduce new beneficial characteristics 
into crops by ‘pairing’ similar species to produce 
several generations of hybrid offspring. This process is 
known as cross breeding.

History of Genetic Coding & 
Bioengineered Crops

 ■ During the 1940s and 1950s scientists discovered 
deoxyribonucleic acid (DNA) that provides the genetic 
code or genes of all living organisms. DNA allowed 
researchers to explore and develop methods that 
would introduce or enhance desirable traits into plant 
gene pools. These methods involved using chemicals 
or radiation as a means to mutate plants.

 ■ During the 1980s, genetic engineering technology was 
applied to introduce or to enhance traits in plants. Initial 
research efforts looked at introducing pests, disease, 
and herbicide resistance traits. Already being used in 
the medical industry, genetic engineering was another 
tool used to develop new and/or enhanced traits to 
crops, and included such methods as RNA interference 
and transgenesis. RNA interference prevents genetic 
information or expression (messenger RNA/mRNA), 
while transgenesis allows a living organism to exhibit a 
new property or trait that can be carried to its offspring.

 ■ After rigorous testing by federal agencies such as the 
United States Department of Agriculture, the United 
States Environmental Protection Agency and the 
United States Food and Drug Administration, the first 
BE crops such as papaya, corn, soybean, and cotton 
were introduced in the 1990s.

 ■ Since the early 2000s, the technology of gene editing 
has the potential to turn genes on and off or precisely 
remove them to create desirable traits in crops. This 
technology does not introduce foreign DNA into the 
host plant genome like transgenesis. Instead it works 
with the existing host (plant) genome. 

► Methods of plant breeding are tools to address the increasing pressures of 
disease, pests, and environmental disasters on crop production and food security.

Figure 1. Most of our food has not been bioengineered. Stock image by piyaset. 



Modern Agriculture &  
Genetic Engineering Facts

 ■ The United States food supply is considered one of 
the safest & most abundant food supplies in the world.

 ■ Approximately 1.4% of the United States population 
produces food for the remaining population. 

 ■ Most Americans are currently three or more 
generations removed from the farm and no longer have 
first-hand knowledge of how food is produced. 

 ■ Modern food production has developed into several 
different breeding and growing methods, all of which 
compete for market share. 

 ■ Misinformation, marketing and increased awareness of 
food insecurity has led to confusion as to the nutrition, 
health, and safety of modern agricultural food products.

 ■ Bioengineered (BE) crops developed with genetic 
engineering enable scientists to take useful traits found 
in nature and transfer them to a plant of interest, or to 
make changes to an existing trait in a plant.

 ■ The methods used to create BE crops are the most 
researched and regulated ever used in agriculture for 
crop development and improvement.

 ■ BE crops are created with a specific, desired trait in 
mind. For example, resistance to a pest, disease, 
chemical or to enhance nutritional value.

 ■ Farmers will choose seeds and cropping methods 
that are best suited for their farms and businesses. 

They determine which seeds, inputs and management 
practices are best for their land, business and growing 
conditions. There are a variety of seed options for 
farmers to choose from, including genetically modified, 
conventional and organic seeds.

 ■ Farmers need good tools to grow their crops and food 
productively while optimizing their inputs while assuring 
food security and safety.

 ■ BE crop development is a costly and timely enterprise 
for corporations to invest in (13 years /$138 million). 
The use of genetic engineering for crop development is 
a last resort when all other modification techniques are 
not feasible.

Safety of Bioengineered Crops

 ■ The National Academies of Sciences, Engineering 
and Medicine reviewed more than 900 scientific 
studies and publications based on 20+ years of 
data and determined that genetically engineered or 
modified crops (GMOs) were safe for humans, the 
environment, animals, and beneficial insects and 
pollinators. 
“No substantiated evidence of a difference in risk 
to human health between currently commercially 
available genetically engineered (GMO) crops and 
conventionally bred crops.” – National Academies of 
Sciences, Engineering and Medicine.

 ■ Food derived from BE crops are nutritionally the same 
and safe as their conventional counterparts.

Figure 2. Crop modification methods currently used in agriculture.



GMO Food Facts: Bioengineered Crops 3

Rudy Pacumbaba, PhD, Horticulture Specialist, Alabama A&M University

For more information, contact your county Extension office.  
Visit www.aces.edu/directory.

Trade and brand names used in this publication are given for information 
purposes only. No guarantee, endorsement, or discrimination among 
comparable products is intended or implied by the Alabama Cooperative 
Extension System.

The Alabama Cooperative Extension System (Alabama A&M University and 
Auburn University) is an equal opportunity educator and employer.  
Everyone is welcome! 
Revised June 2018 UNP-2135 
© 2018 by the Alabama Cooperative Extension System. All rights reserved.

 

www.aces.edu

 ■ Health, growth and performance of animals fed BE 
crops are the same as animals fed with conventional 
source feed. Nutrition and safety is the same whether 
animals are fed BE feed or non-BE feed.

 ■ The use of BE crops with modern agriculture 
conservation practices and integrated pest 
management (IMP) has allowed farmers to grow 
more with less impact on the environment. It has been 
estimated that without the use of BE crops, more land 
(48 million acres) would need to be planted to produce 
the same amount of food.

 ■ The use of BE crops help to reduce CO2 emissions by 
59 million pounds, which is equivalent to removing 12 
million cars from the road for a year.

 ■ Using BE crops helps to reduce the need for pesticides, 
thus reducing environmental harm or risk by 19 percent.
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