
 
       

Genetic engineering is the process of 

inserting DNA from one organism 

into another, from either the 

same species or a different one, by 

artificial means. 

Genetic engineering is controversial. 

Some people feel it is unnatural to 

use biotechnology to create plants 

that most likely would not occur in 

nature. They have questions about  

the safety of these new plants, 

whether they might become 

invasive weeds, or whether people 

may have allergies to them. These 

are reasonable questions, but are 

as relevant to conventional plant 

breeding (which also results in new 

crop varieties) as to genetically 

modified organisms, or GMOs.  

Studies are ongoing worldwide to 

address the issues related to GMOs. 

So far, genetically engineered 

crops have been shown to have the 

same levels of safety and allergic 

reactions as non-GMOs. GMOs 

may have advantages to traditional 

breeding, especially in areas 

of hunger and nutrition. These 

techniques could also be used  

to add genes that improve 

nutritional qualities, drought 

tolerance, and other qualities that 

improve crop success. 
When we look at the big  picture, 

engineering crops with modern 

molecular and breeding techniques 

can help reduce human disease 

and hunger and increase crop 

yield.  They also help to decrease 

the amount of acreage used for 

farming, and the use of pesticide 

and fertilizer, which reduces a 

major form of pollution in the 

environment. Regulation and 

oversight on these processes are 

in place and should be continually 

monitored. These techniques can 

help people around the world not 

only avoid disease and hunger, but 

also help humanity reduce its use 

of natural resources and impact on 

the environment.

Common questions about GmosGenetiC enGineerinG

solving agricultural challenges
From the religious ceremonies of 
the Maya to the biofortification 
of crops in Africa, maize has been 
one of the most significant crops to 
humans for thousands of years. Its 
natural diversity makes it an ideal 
tool to study evolution and genetics. 

The ancient grain was among the 
many organisms that naturalist 
Charles Darwin examined in his 
travels to South America, the 
birthplace of corn.  He recognized 
maize’s tremendous variation and 
long history of domestication.  

Scientists at Agricultural Research Service (ARS), 
Cornell University, City University of New York, 
DuPont Crop Genetics Research, Boyce Thompson 
Institute, University of North Carolina-Wilmington, 
University of Illinois, and CIMMYT have made 
some discoveries that could change that. With 
newly developed genetic and statistical tools, 
these researchers surveyed DNA sequences and 
beta-carotene seed content of diverse maize from 
around the world. They found that maize varieties 
with a certain natural mutation produce higher 
levels of beta-carotene.  

Scientists in developing countries will be able  
to transfer, by GMO or traditional methods, the 
naturally mutated gene from high beta-carotene 
maize lines to locally adapted varieties. Research 
is continuing to identify additional genes that could 
further increase levels of carotenoids.

Current Science: Vitamin A Deficiency        
In the developing world, Vitamin A Deficiency 
(VAD) is a major health problem for millions 
of people, especially women and children. 
VAD results in maternal mortality, reproductive 
disorders, impaired growth, and night blindness 
—and if untreated, it progresses to complete 
blindness, and often death. Globally, it is estimated 
that 127 million preschool-age children have VAD, 
with nearly 4.4 million of them having visible 
eye damage due to this deficiency. Currently, 
scientists are using maize in conjunction with a 
process called biofortification to fight VAD and its 
destructive consequences. 
  
Maize is a staple crop to hundreds of millions  
of people living in developing countries, but only  
a few maize varieties have naturally high levels  
of provitamin A carotenoids like beta-carotene  
in their seed. 

genetics in the field the evolution of maize continues     

Post-Darwinian genetic science, 

enhanced by modern technology, 

allows us to understand how maize 

became the corn we know today and 

provides us with the tools we need 

to shape maize ever more efficiently 

into solutions for the problems our 

world is facing. Current scientific 

research and the impactful projects 

that result from it make up the latest 

chapter in the epic story of maize. 

With every improvement, we take 

another step on the path begun by 

the ancient farmers who bred maize 

from teosinte millennia ago.

Are “Biotechnology” and GMOs the same? Are transgenic plants less “natural” and 
more dangerous (i.e., “monster weeds”)? 

Creating genetically modified organisms 
is one type of biotechnology, but there are 
many others. Genetic fingerprinting, and 
the use of specific medicines for people with 
specific genetic conditions are examples of 
biotechnology that are not GMO related.

Any new plant varieties, no matter the method 
of creation, can be tested and managed to avoid 
this problem. New plant varieties can be created 
using conventional plant breeding to be more 
vigorous and weedy; there is nothing inherent  
in the transgenic approach to create this. 
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Are GMOs forced on third world people 
without their knowledge or consent? 

Most countries have policies in place to 
monitor GMOs. In many countries, GMOs 
are widely accepted. Some GMO plants have 
been modified with new genes that allow them 
to grow in harsh conditions such as drought 
or pest prone regions. As well, GMOs can be 
grown to increase vitamins to improve the 
health of undernourished societies. 

A

Q  Will GMOs cause food allergies?

There is no evidence that food created via 
the transgenic approach vs. conventional 
agriculture will create more food allergies;  
on the contrary, some food allergens may  
be eliminated with this approach. 

A

Q

In plants, this can be done using 

a “gene gun” (which blasts the 

foreign piece of DNA into the 

genome of the plant) or using a 

bacterial system. Agrobacterium 

tumefaciens is a naturally 

occurring bacterium found in  

soil that was discovered to have 

the ability to transfer some of  

its own DNA to plants that it  

has infected.  

Thousands of years before Darwin’s 

boat reached South America, 

however, the Arawak Indians had 

already realized what the English 

naturalist would later declare. 

They knew that evolution of 

domesticated crops only occurs 

when purposeful plant breeding is 

combined with natural variation. 

The successes of both Native 

Americans and modern breeders 

in improving corn are due to the 

tremendous diversity of Zea mays.

and thus he can certainly produce a great result.
by the hand of nature almost in any way which he chooses; 

select, preserve, and accumulate the variations given to him
Although man does not cause variability and cannot even prevent it, he can “

”
The Variation of Animals and Plants 
Under Domestication, 1868

The Bottom Line: Genetically modified organisms 
should be developed thoughtfully and monitored 
carefully, like all food crops, but can have extremely 
beneficial uses. 

“...maize itself would never have occurred in nature!”

Biofortification

Biofortification is an approach 

that increases the nutritional 

content of crops through 

conventional plant breeding 

or genetic engineering (e.g., 

transgenics). Biofortification 

offers a potentially renewable 

source of nutrients for those 

who do not have access to 

commercially fortified foods. Scientists use modern molecular biology techniques; commonly called 
“genetic engineering” to transfer small pieces of targeted DNA to plants  

to create new plants that contain the new genes.{ } “Scientific knowledge is never absolute, but always subject to change. Scientific claims 
change as new evidence—made possible through advances in techniques, technology 
or analysis—causes scientists to reconsider and revise older views.” - Judith Lederman{ }
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