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Introduction  

When the word ‘weed’ is used in some way, it is almost certainly not used positively. 

Weeds are everywhere, including the most common places, like parking lots, home gardens, the 

sides of streets, fields, and even farms. Weeds can be looked at and defined in many different 

ways. One of these ways being the pesky plant that takes space in a beautiful garden, but there is 

more to weeds than just this. A weed can be looked at as an invasive plant that can negatively 

influence the economy, environment, the health of human beings, and most certainly basic 

comfort (“What is a Weed?”). Seeing that weeds are harmful, what can be done to reduce or at 

least control them? The easy answer to this question is the use of herbicides and chemicals to 

destroy the weeds and prevent them from spreading their seeds. However, this gives rise to a 

more specific and dangerous question: What are herbicide resistant “superweeds” and do they 

pose a threat to United States agriculture? 

Producing enough food for the growing population will be one of the great challenges of 

this century. One aspect of this challenge is the threat posed by herbicide resistant superweeds. 

This topic is easily overlooked. Urban consumers of agricultural commodities in the United 

States often think of the countryside as an obstacle to be driven-through. Rarely do their eyes 

leave the roads or their smart phones. Highways are bordered by trees, which act as wind-blocks 

to protect crops, but also hide what is occurring in the fields. If travelers are observant, they may 

notice in early Spring that nothing seems to be growing in the barren fields. These fields have 

been soaked year after year with herbicides. But if the travelers look more carefully, they also 

will notice that scattered, freakishly large weeds are growing in these barren fields. These are 

superweeds.  
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 The first superweeds were suspected to have emerged in the United States in the 1960s, 

but the first confirmed discovery was in 1993 (Fishel). Superweeds are not the average backyard 

or garden weed. They are generally found on farms because of the specific powerful and high 

tech chemicals that farmers are using to combat these weeds and protect their crops (“The Rise 

of Superweeds-and What to Do About It”). There are many different herbicides that are available 

for farmers, but the most common herbicide is known as glyphosate, which is produced by the 

company called Monsanto. These herbicides are paired with herbicide-resistant crop seeds so 

that agriculture crops do not get killed along with the weeds. In the United States: 92% of corn, 

94% soybeans, and 94% cotton acres are planted with genetically engineered seeds immune to 

these herbicides (“Recent Trends in GE Adoption”). Although some people may disagree that 

superweeds are anthropogenic (human made), superweeds are a consequence of human produced 

herbicides and the spread of superweeds  arguably threatens United States agriculture.  

 

Counter Argument  

It has been argued that superweeds are not “super” at all, and that superweeds is just 

slang for a weed that is resistant to herbicides. A skeptic who rejects the concept of superweeds 

states, “Resistance comes from using an herbicide that has one mechanism of action—a small 

number of weeds will be able to survive the herbicide, and return to plague the crops that 

received the herbicide” (Entine). Entine’s argument is that some weeds are stronger than others 

and are able to defend against this herbicide because of a certain traits that those weeds have. 

Entine states, “there is no crisis; weed management is complex; glyphosate[, a synthetic 

compound that is used to control weeds on farmlands,] is not the devil in plant form”. This 
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argument may be flawed because of studies that prove that glyphosate resistance species have 

increased over the last ten years especially in the United States. The counter argument also 

claims that there are only thirty-two weeds that are resistant to the herbicide glyphosate, but there 

are in fact over 281 species of weeds that resistant to glyphosate (weedscience.org). The counter 

argument also  suggests that there are different ways to prevent resistance. One of these ways is 

by using high dosages of multiple herbicides at once to make sure all of the weeds are prevented. 

This is flawed because the use of multiple herbicides may cause the weed to become resistant to 

multiple herbicides simultaneously. After understanding the counter argument, superweeds may 

be analyzed to understand the potential threats they pose to United States agriculture.  

 

Herbicide Resistance  

One way to look at herbicides is not just as  toxic chemicals, but as addictive drugs for 

commercial farmers. Farmers are consistently using herbicides with their genetically modified 

(GM), crops, in which the genetic material has been altered to produce a specific characteristic. 

Farmers plant these crops year after year, because of the convenience that the herbicidal 

chemicals provide regarding the elimination effect that they have on weeds. After the chemical is 

used one time, the farmer will consistently use this chemical to keep the crop yield steady. 

Generations of farmers learned that to kill weeds, they must use herbicides, but the farmers do 

not understand the problem that would occur if the herbicides were overused (Service 1329). 

Andrew Kniss, Ph.D. in plant sciences and assistant professor at University of Wyoming, states, 

“Herbicide resistant weed development is not a GM problem, it is a herbicide problem instead”. 

In other words, Kniss believes that the main reason for the epidemic of superweeds is because of 
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the overuse of herbicides and not because of genetically modified crops. This reasoning is flawed 

because to be able to use herbicides like glyphosate, there must be a seed that can tolerate the 

chemical (“Herbicide Tolerant Crops”). Federico Ciliberto, professor at the University of 

Virginia, states, “On average, adopters of GE glyphosate-tolerant (GT) soybeans used 28% (0.30 

kg/ha) more herbicide than non adopters” (Ciliberto 1). Based on Federico’s research this shows 

first hand evidence that farmers who use genetically engineered plants do not limit the use of 

herbicides. In other words, when farmers are using glyphosate, they must use a seed that can 

withstand this chemical. As a result, farmers are consistently using glyphosate without 

understanding the repercussions of herbicide resistant weeds developing until they have already 

developed.  

 

Herbicide Resistance - How Herbicide Resistance Occurs 

The science behind the herbicide resistant weeds, or superweeds, is complex. There are 

three factors that are connected to the weed becoming herbicide resistant. The first two factors 

are the genetics of the weed through target and non-target site resistance. The third factor is the 

environment. These factors can help scientists predict what actually causes these weeds to 

become resistant. To solve the problem of herbicide resistant weeds, farmers need to understand 

the concept of weed resistance and the tactics for preventing resistance before it happens. These 

measures can include: heavier dosages of chemicals, and switching chemicals year after year, so 

that the weeds do not become immune to s chemicals (“GMO FAQ”). 

 

 



 
7 

Target-site Resistance 

Target-site resistance, occurs when the herbicide is supposed to destroy the target site, 

however the weed’s genetics adapt and do not allow the herbicide to attack the weed (Délye). 

Even the smallest changes to the amino acids in the weed cells can cause resistance (“Target-Site 

vs. Non-Target-Site Resistance: What's the Difference?”).  

 

Non-Target Site Resistance 

Non-target site resistance, which is most common for the glyphosate herbicides, is also 

known as metabolic resistance. This occurs when the weed itself is able to break down the 

herbicide, allows the weed to survive (Délye). This occurs when environments develop which 

nourish the weed. Non-target site resistance takes a lot longer to spread than target-site resistance 

does (“Target-Site vs. Non-Target-Site Resistance: What's the Difference?”).  

 

Environmental Resistance  

The third factor which plays a role in herbicide resistance is the environment. For 

example, increasing temperature is a major factor in weeds developing (Délye).  

 

Strategies for avoiding Herbicide Resistant Superweeds - Crop Rotation  

The past president of the Washington Association of Wheat Growers states, “One key to 

combating resistance is to keep as many strategies available as possible and to frequently change 

strategies….Market forces sometimes discourage crop rotation[(Switching crops year after 

year)], and farmers, after all, are human; if a control strategy is available, cheap, and effective, 
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we will use it until it doesn't work anymore” (Barstow 1). This illustrates that to be able to 

protect against the weed resistance, the farmer must constantly change strategies before the 

weeds adapt to a specific strategy. If the weed is unable to adapt to a specific weed resistant 

tactic, because of the switching of strategies, the farmer may never have to worry about 

superweeds in his/her crop field. The quote also concedes that some farmers basically will not 

use all of the strategies due to certain demands. A strategy that would fit in this category is that 

farmers might not rotate crops due to market demands. The ideal crop rotation involves three 

plants: soybeans, wheat, and corn. The crop rotation is beneficial in preventing resistance, 

because of the nutrients that wheat provides to the soil(Nickel). Crop rotation has positive effects 

on the environment, because the organic nutrients that are lost by planting a specific crop are 

replaced in the soil by planting a different crop in the next cycle. The nutrients being replaced in 

the soil will then cause long term weed management, because changing crops decreases the 

chances of a weed adapting to a specific environment. 

 

Theory vs. Reality - Are Farmers actually rotating Crops? 

The United States government does not economically support crop rotation. Instead, the 

government is more determined to have farmers grow certain crops to support the United States 

economy. John Krumwiede, a farmer in Ohio, owns roughly 793.5 acres of land in Huron 

County and Erie County (“Huron County Auditor” and “Erie County Auditor”). He grows three 

crops on his property: corn, wheat, and soybeans. This farmer is connected to the United States 

government because the government gives him subsidies to grow the crops that the government 

believes are most needed in society. From 1995-2014, John Krumwiede has received $540,241 
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from the United Stated government to promote the farming that he has done (farm.ewg.org). Of 

that $540,241, only $309,179 was for commodities: $212,466 for corn, $73,682 for soybeans, 

and $22,959 for wheat (farm.ewg.org). In these statistics, it is clear that corn is his primary crop 

and that the government will therefore pay the farmer more subsidies to grow corn without 

understanding the need to encourage crop rotation and protect the environment in the process. In 

this geographical area, Mr. Krumwiede is not the only farmer with statistics showing that corn is 

the highest subsidized commodity. Byron Dalton, another Ohio farmer, has 373.63 acres in 

Huron County (“Huron County Auditor”). From 1995 - 2014, he received $1,056,995 in 

subsidies from the United States Government, of which $851,993 of the total was strictly 

commodities (farm.ewg.org). The commodities include $593,733 for corn, $183,419 for 

soybeans, and $73,583 for wheat (farm.ewg.org). The correlation between both farmers is that 

planting corn results in roughly three times more subsidies than any of the other crops. These 

statistics show that these farmers will choose to plant corn, and avoid using crop rotation, in 

order to benefit the government and increase their personal profits. This connects to the 

statement earlier, which noted that farmers are not always able to use specific weed management 

strategies because of market demands and incentives to plant a particular crop. Failure to rotate 

crops increases the potential for the survival of weeds and the development of a superweed that 

has adapted to the environment. 
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Strategies for avoiding Herbicide Resistant Superweeds - Non-tillage 

Another way that weeds can be controlled is by non-tillage of the soil. Tillage is a 

farming tactic that includes preparing the soil in some way, shape, or form. Most farms use the 

tillage technique of loosening the soil by using a piece of equipment, which will allow the crop 

to grow in better conditions. The farmers that normally benefit from non-tillage is usually 

organic farmers, because tillage systems are usually taken over by weeds if herbicides are not 

used (Friedrich). Theodor Friedrich, Ph.D. in agricultural engineering, states, “The problem of 

tillage is that by creating a good seedbed for the seeds, it creates the same conditions for the 

weeds” (189). This explains that if herbicides are not used with tillage, the weed is given the 

same conditions as the plant, thus allowing it to flourish. Friedrich also states, “Farmers who do 

no-tillage for several years will notice that weed germination is reduced where the soil is not 

touched” (190). No-till farming avoids preparing seedbeds where weeds can flourish. However, 

tilling is a method for destroying existing weeds. In order to control existing weeds, no-till 

farmers of GM crops therefore turn to herbicides such as glyphosate as a substitute for tilling. 

The result is an increase of the use of chemicals herbicides on no-till crop fields. If no-till 

farming is not combined with crop rotation, more chemicals are added to an environment that 

encourages the development and spread of herbicide resistant superweeds.  

 

Types of Herbicide Resistant Superweeds  

After understanding the potential failure of crop rotation and non-tillage to manage 

herbicide resistant superweeds, it is obvious that weeds are not being effectively managed by 

farmers. When the company, Monsanto, created the glyphosate herbicide in the early 1990s, it 
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was predicted that weeds would never grow to become resistant to the chemical. By 2010, 

however, there have been over twenty five species of weeds that have become resistant to 

glyphosate (Gilbert 3). This shows that there is a rapid rate for the amount of superweeds that are 

coming into the ecosystem, which raises a threat to food production.  

 

 

 

Horseweed 

A example of a species of weed that is taking over the ecosystem is marestail, which is 

also known as the horseweed. Horseweeds are glyphosate resistant and have been starting to 

develop since 2000 (Davis). They have been confirmed in Ohio (2002), Delaware (2000), New 

Jersey (2002), Maryland (2001), North Carolina (2003), Tennessee (2001), Kentucky (2002), 

Indiana (2002), Mississippi (2003), and Arkansas (2003) (Davis). This is just one of the many 

weeds that has infested crop fields.  

 

Palmer Amaranth  

Another species of weeds that is resistant to glyphosate is Palmer Amaranth. Confirmed 

in 2010 in United States, Ohio (Weedscience.org), this weed is also known as the pigweed. This 

weed has a growth rate of 2-3 inches per day and can reach lengths of over 6 feet (“Palmer 

Amaranth”). Aaron Hanger states, “Once it is taller than 4 inches, the effectiveness of herbicide 

treatments drops off dramatically and quickly” (“Palmer Amaranth Threatens Midwest Farm 

Economy, Researchers Report”). The quote demonstrates that once the weed reaches a certain 
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height, that weed will become more and more resistant to the herbicides. In other words, Hanger 

is telling the audience that the Palmer Amaranth weed must be detected quickly, otherwise, it 

will be extremely expensive to control this weed using other weed resistant measures. This weed 

can also be seen as very threatening, because one plant can hold up to 250,000 seeds (“Palmer 

Amaranth”). The 250,000 seeds that can be produced by one plant allows the Palmer Amaranth 

to be extremely invasive, thus allowing the fast spread of this weed through crop fields. 

 

Common Ragweed 

Similar to the Palmer Amaranth, the common ragweed is very invasive. The ragweed is 

located mostly in the mid-eastern United States. The ragweed can produce up to 32,000 to 

62,000 seeds per plant (“Common Ragweed - In soybeans”). The common ragweed is resistant to 

multiple herbicides, one of which is glyphosate (“Common Ragweed - In soybeans”). Ragweeds 

can have up to 4 plants per 30 square feet of land, and can be responsible for a ten percent loss in 

soybean yield (“Common Ragweed - In soybeans”). These statistics demonstrate the risk and 

threat of ragweed on farms.  

 

Superweeds affecting the Economy - Cost of Weed Resistance  

Horseweeds, Palmer Amaranth, and ragweeds all threaten farmers in some sort of way, 

besides just being resistant to glyphosate. With the destruction that herbicide resistant 

superweeds cause farmers, come other repercussions too. All of these superweed species harm 

the the economy and environment in some way. These weeds not only invade crops at rapid 

rates, but steal water, key nutrients, and sunlight from the crops (“Impact of weeds”). This results 
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in high yield losses and poor quality of crops. The result is a decrease in the farmers income 

which negatively impacts the United States economy, and decreased amounts of food available 

to society. Farmers in the United States annually spend $3.6 billion on herbicides as well as $2.6 

billion on traditional weed control, while weed damages are between $15 to $20 billion annually 

(Ligenfelter). These statistics show that although farmers are consistently buying chemicals to 

fight against weeds, they are not succeeding. The damages are outweighing the measures used to 

control the weeds. This also shows that the measures that the farmers are taking to control weeds 

are flawed. In 2010, farmers spent up to $67 per acre extra for corn, and $23 per acre extra for 

soybeans to prevent against weed resistances (Chism 5). Another example, regarding Palmer 

Amaranth, is in the state of Georgia, where farmers have spent over $100 million annually to 

fight this specific weed (Chism 5).  

 

Are GM seed Companies that Produce Herbicides willing to Help? 

Herbicides are connected to genetically modified crops because the GM seeds are 

designed to be resistant to the chemical herbicides. Scientists genetically engineer seeds and 

different herbicides to stop weeds, thus requiring farmers to purchase both the company’s GM 

seeds and herbicides. This raises the question to the consumer, by asking them how reliable the 

GM companies are in helping fix the problem of herbicide resistant weeds? In 2015, Monsanto 

made $4.76 billion in sales just from the glyphosate herbicides (Chatsko). With weeds becoming 

resistant to these glyphosate products, the companies are profiting from the demand for more and 

more herbicides. As a response to the glyphosate resistance, companies have created a product 

known as 2,4-Dichlorophenoxyacetic acid, which, is a stronger herbicide product. This causes a 
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cycle of profit that is a result of superweeds. If herbicides are continuing to be a threat to the 

ecosystem because of the resistance that is occurring, why are farmers continuing to waste 

money to buy them? This question can be answered in two different ways: the first is that 

because the farmers are confronted with herbicide resistant superweeds on their crop fields, it 

may be too difficult or expensive for them to switch to a non-gm seed to stop the problem; the 

second answer is simple human idleness (many farmers appear to be content with the profits that 

they are now receiving, even though by adopting crop rotation and non-tillage they might be able 

to control or prevent superweeds in their fields). 

 

Conclusion  

The potential threats and risks to United States agriculture posed by an epidemic of 

superweeds is a controversial topic. While many professionals in the agriculture field have 

different definitions of what makes a weed super, the majority of professionals believe that 

superweeds do exist. Weeds become “super” by becoming resistant to an herbicide, or even 

multiple herbicides at the same time. However, the development of herbicide resistance in weeds 

does not happen overnight. The factors that help weeds to become resistant are failure to rotate 

crops, tillage, and overuse of herbicides. It is clear that farmers are not taking advantage of all of 

the strategies that can be used to control and manage superweeds. This failure can be attributed 

to government subsidies that farmers are receiving to plant corn, and not rotate the crops, despite 

the yield loss percentages that the farmers are experiencing annually. Superweeds are spreading, 

and more and more species of weeds are becoming resistant to the popular herbicide glyphosate. 

Before glyphosate was introduced, weeds developed resistance to other chemicals like trifluralin 
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(weedscience.org). As a result of weeds becoming resistant to glyphosate, scientists at Dow 

Dupont Inc. have now created a new chemical known as 2,4-Dichlorophenoxyacetic acid (Neal), 

which is supposed to be the most power for herbicide (Neal). This raises eyebrows, because this 

same concept was also promoted when glyphosate was introduced into the market. Will a new 

chemical herbicide put an end to resistant weeds, or just keep the cycle continuing? Can the 

farmers rely on the GM seed and herbicide companies to control the development and spread of 

superweeds? Is it possible that the companies are continuing to make new and more powerful 

products to make their competitor's product worthless? These questions suggest that GM seed 

companies may not care if the problem of superweeds ever gets solved because it is clear that 

they have created dependence on herbicides in United States agriculture, which is supported by 

government subsidies. Farmers purchase their chemicals and seeds year after year, because they 

are becoming trapped with resistant superweeds on their farm. Most of all, how is the United 

States food production now affected by superweeds? What about in five years? Twenty? How 

can this be fixed? It would seem that returning to traditional practices of weed management that 

have been used for centuries must be considered. 

Hopefully it is not too late to fix the problem before it escalates into a something that can 

no longer be fixed. The best hope may be the emerging market for organic, non-GM foods. In 

2005 the amount amount of organic produce sales was $5 Billion, but by 2014 the amount of 

organic sales had increased to $15 billion (“Organic Market Overview”). That is a $10 billion 

increase in over 9 years. Organic food sales not only just increased through vegetable produce, 

but also in dairy, meat, and beverages. These statistics show that there is a clear emerging market 

for organic food, although some people still advocate for food products linked to GM crop seeds. 
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Market demands helped to create the circumstances that led to superweeds. As market conditions 

change, hopefully the destructive farming practices that led to superweeds also will change. 

Otherwise, superweeds will be considered yet another thing that humans have caused to 

endanger future food supplies and pollute the planet!  
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