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Local Scientist’s Perspective
“Glyphosate has been a hugely successful herbicide for good reason. It is non-toxic to 
humans and animals, it is readily biodegradable and once in soil cannot readily move into 
groundwater. It also works very effectively. In some ways, glyphosate has been the victim 
of its own success; it has been used so extensively that, due to natural selection, some 
weeds have developed resistance. Understanding the mechanisms of glyphosate resis-
tance means that methods to combat that resistance can and are being developed.” ■

Dr. Thomas Sims is an associate professor of biological sciences and director of the Plant Molecular 
Biology Center at NIU.

Get the Facts on Glyphosate
What is glyphosate?

How glyphosate works
When applied to a plant, glypho-

sate is absorbed in the leaves and 
stems and moves throughout the 
plant. Glyphosate acts by binding to 
an enzyme known as EPSP synthase, 
which is found only in plants and 
some microorganisms but not in 
humans and other animals. Over the 
course of several days, treated plants 
show stunted growth, browning, 
wrinkling of the leaves, and eventual 
demise.

Glyphosate is safe
In fact, glyphosate’s safety is the 

reason it is so widely used. The EPSP 
synthase enzyme is not found in 
humans or other animals, so we lack 
the target affected by glyphosate. 
This is why it is non-toxic to humans 
and animals. (By way of compari-
son, caffeine is much more toxic than 
glyphosate, yet it is perfectly safe 
to consume in coffee in reasonable 
amounts.)

In humans, glyphosate is not 
absorbed easily through skin. If ac-
cidentally ingested, it passes quickly 
through the body, exiting in urine 

and feces without breaking down into 
other chemicals. Studies also show no 
evidence glyphosate exposure causes 
cancer in other animals.

In the environment, glyphosate 
binds to soil, where it is broken down 
by bacteria. Because it binds to soil it 
is difficult for glyphosate to travel into 
groundwater.  Low volatility means it 
is unlikely that glyphosate can affect 
air quality or be absorbed via inhala-
tion.

Glyphosate ranges from slightly 
toxic to virtually non-toxic to fish, 
waterfowl, and amphibians.

Glyphosate myths
Recently, glyphosate has been 

gaining attention due to misinfor-
mation and misunderstanding. For 
example, glyphosate has been inac-
curately tied with autism and celiac 
disease. 

Some of this misinformation is 
propagated by opponents of geneti-
cally modified organisms (GMOs). 
Some varieties of crops such as corn 
and soybeans have been engineered to 
be “Round-up Ready” (Round-up is 
Monsanto’s brand name for glyphosate). 

Glyphosate-resistant or “Round-up 
Ready” crops can be sprayed with 
glyphosate, providing weed control 
without harming the crop. Because of 
this, some activists charge—without 
credible evidence—that glyphosate 
residues are showing up in the food 
supply, thus causing human harm. 
These claims have been discredited 
by mainstream scientists.

Another myth associated with 
glyphosate is that of so-called “super 
weeds.” It is true that some weed 
species have developed resistance 
to glyphosate. This is a predictable 
consequence of the heavy use of this 
compound in agriculture coupled 
with natural selection, and is a 
challenge not unique to glyphosate. 

Glyphosate-resistant weeds are 
still susceptible to other herbicides, 
and companies are now introducing 
crop varieties which are resistant to 
multiple herbicides. ■

Sources/for more information:
Academics Review, Debunking pseudo science 
“lab testing” health risk claims about glyphosate 
(Roundup), http://bit.ly/1iAJAWh; Genetic Literacy 
Project, 10 studies proving GMOs are harmful? Not 
if science matters, http://bit.ly/1zUaqpw;Genetic 
Literacy Project, Is glyphosate, used with some 
GM crops, dangerously toxic to humans? http://
bit.ly/1IjrpFP; National Pesticide Information 
Center, Glyphosate General Fact Sheet, http://
bit.ly/1A1LjeN; National Pesticide Information 
Center,Glyphosate Technical Fact Sheet, http://bit.
ly/1DO7zMs; Ultimate Gluten Free, Does Glypho-
sate Cause Celiac Disease? Actually, No! http://bit.
ly/16r77bB
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Glyphosate is a herbicide, a type of pesticide used to kill weeds, which has 
been widely used in the U.S. since 1974. It is non-selective or effective on 
most broadleaf and grass plants, and foliar active, meaning it must be applied 
to the leaves of plants. Glyphosate is used in agriculture, forestry, on lawns and 
gardens, to control weeds in industrial settings, and in aquatic environments.


