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In our modern world, it’s nearly impossible to escape the widespread use of

herbicides and pesticides. They’ve become integral tools in agriculture,

landscaping, and even in our own backyards. However, the convenience of weed

control comes with questions and concerns regarding the effects these pesticides

may have on human health and the environment. One such herbicide, glyphosate,

has garnered significant attention and debate due to glyphosate toxicity.

Welcome to our exploration of “Glyphosate Toxicity: What You Need to Know

About Common Herbicides.” In this blog, we will look into the world of

glyphosate herbicides. Additionally, we will uncover the essential information

that every conscious consumer, gardener, and advocate for a sustainable

environment should be aware of.

Glyphosate is not just a mere chemical compound; it’s at the center of a heated

discussion that spans health, agriculture, ecology, and more. As we venture

further into this topic, we’ll separate fact from fiction, understand the science

behind glyphosate, and consider the implications of its widespread use. 

Whether you’re a concerned parent, a conscientious consumer, or someone with

a keen interest in the environment, this blog aims to provide you with the

knowledge to make informed decisions about glyphosate and the herbicides that

surround us. So, let’s embark on this journey together as we uncover the truth

about glyphosate toxicity and its relevance in our lives.



What is a Glyphosate Herbicide?

Glyphosate herbicide is a type of broad-spectrum herbicide.  Weeds, mainly grass

and broadleaf species, are commonly eradicated with it. The use of this herbicide

in the United States dates back to 1974. Glyphosate is the active ingredient in

many popular herbicide products, with the most well-known brand being

Roundup, produced by Monsanto (now part of Bayer). It works by inhibiting an

enzyme called EPSPS (5-enolpyruvylshikimate-3-phosphate synthase). EPSPS is

essential for the synthesis of aromatic amino acids in plants. Once exposed to

glyphosate, there is a disruption in the synthesis process. Therefore, glyphosate

effectively kills plants by preventing them from producing the necessary proteins

and growth factors

Glyphosate herbicides are popular due to their effectiveness, versatility, and ease

of use. Various settings such as agriculture, forestry, landscaping, and household

gardening use this herbicide. Farmers often use glyphosate to control weeds in

their fields, while homeowners may use it to maintain their lawns and gardens.

Additionally, a practice of spraying crops with glyphosates like wheat, oats, and

other grains to help with pre-harvest drying is “desiccation”.

However, glyphosate-based herbicides have generated considerable controversy

and debate. Questions have arisen about the safety of glyphosate residues in

food, their potential association with certain health issues, and their effects on

non-target plants and wildlife due to glyphosate toxicity. Regulatory bodies in

various countries continue to evaluate and regulate the use of glyphosate to

address these concerns.

Forms of Glyphosate



Glyphosate is available in several forms and formulations to cater to different

application needs and methods. Glyphosate uses doses relevant to the setting it

is needed in. The primary forms of glyphosate include:

Glyphosate Isopropylamine Salt (IPA)

It is the most common form of glyphosate used in herbicide formulations.

Glyphosate IPA is a water-soluble salt of glyphosate acid. It is a key ingredient in

various commercial herbicide products.

Glyphosate Ammonium Salt (AM)

Glyphosate ammonium salt is another common form of glyphosate used in

herbicide formulations. It is also water-soluble, and found in numerous herbicide

products.

Glyphosate Potassium Salt (K)

Glyphosate potassium salt is less common but still used in some herbicide

formulations. It is water-soluble like other glyphosate salts.

Glyphosate Acid (Glyphosate Technical)

Glyphosate acid is the pure, concentrated form of the active ingredient

glyphosate. It is used as a raw material to make glyphosate herbicides instead of

being made into one. Manufacturers blend glyphosate acid with various adjuvants

and carriers to create commercial herbicide products.

Glyphosate-based herbicide formulations can vary in terms of their

concentration and specific additives. Application methods can affect

performance and compatibility with different crops and weed types. These

formulations may include various additives like surfactants to improve herbicide

adhesion and absorption, stabilizers to prevent degradation, and other



components to enhance product effectiveness. It’s essential to follow the

manufacturer’s instructions and recommendations for each specific glyphosate

herbicide product to ensure safe and effective application and avoid glyphosate

toxicity.

Effects of Glyphosate Exposure
Glyphosate residues have raised concerns regarding their potential effects on

human health and the environment due to residues found on various food

products and in the environment due to the widespread use of glyphosate-based

herbicides. While research on glyphosate toxicity is ongoing, here are some of the

key concerns and potential effects associated with glyphosate residues:

Health Concerns

Carcinogenicity

There has been a significant debate regarding whether glyphosate is a

carcinogen.  In 2015, the World Health Organization’s International Agency for

Research on Cancer (IARC) designated glyphosate as a likely human carcinogen.

However, other regulatory agencies, such as the U.S. Environmental Protection

Agency (EPA) and the European Food Safety Authority (EFSA), have not

classified glyphosate as a carcinogen. The issue remains a topic of ongoing

research and discussion.

Endocrine Disruption

Some studies have suggested that glyphosate toxicity may have endocrine-

disrupting effects. Therefore, potentially interfering with hormonal systems in

both humans and wildlife. It could have implications for reproductive and

developmental health.

Gut Microbiota



Research has shown that glyphosate can impact the balance of gut microbiota in

animals. Due to its close relationship to the immune system and general health,

disturbance of the gut microbiota may have health effects.

Non-Alcoholic Fatty Liver Disease (NAFLD)

Recent studies point to a potential connection between non-alcoholic fatty liver

disease and glyphosate exposure, making it an area of active investigation.

Environmental Concerns

Impact on Non-Target Plants

Glyphosate is designed to kill weeds but can also harm non-target plants, which

can affect biodiversity and ecosystems.

Impact on Wildlife

Glyphosate residues can enter waterways and impact aquatic ecosystems,

potentially harming aquatic life. Additionally, glyphosate exposure may have

negative effects on amphibians and other wildlife.

Developmental and Reproductive Effects

Some studies have suggested that glyphosate exposure may have adverse effects

on the reproductive and developmental processes of certain organisms.

It’s important to note that the effects of glyphosate residues can vary based on

factors like the concentration of glyphosate or duration of exposure. The

regulatory status and safety guidelines for glyphosate use vary by country and

region. Consequently, individuals concerned about glyphosate residues in their

food or environment should consider adhering to recommended safety measures

and staying informed about the latest research and regulatory developments.



Studies on the Effects of Glyphosate Residues
Many studies have investigated the effects of glyphosate on humans. The

research has focused on various aspects, including potential health risks,

exposure levels, and the relationship between glyphosate and certain health

conditions.. Here is a summary of some key findings and areas of study:

Carcinogenicity

A notable study in 2015 by the International Agency for Research on Cancer

(IARC), which is part of the World Health Organization (WHO), classified

glyphosate as a “probable human carcinogen” based on limited evidence of

cancer in humans and sufficient evidence of cancer in experimental animals.

Therefore, glyphosate is probably carcinogenic to humans.

Other regulatory bodies, such as the U.S. Environmental Protection Agency

(EPA) and the European Food Safety Authority (EFSA), have not classified

glyphosate as a carcinogen. They cite differing interpretations of the

available data and generally consider it to be of low risk to human health.

Exposure Levels

Numerous studies have examined glyphosate exposure levels in various

populations, including agricultural workers, pesticide applicators, and the

general public.

Research has shown that occupational exposure to glyphosate can lead to

higher levels of the chemical in the body, potentially raising concerns about

the health of those who regularly handle or apply glyphosate-based

herbicides.

Health Conditions

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5515989/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6322310/


Studies have explored the potential links between glyphosate exposure and

various health conditions, including non-Hodgkin lymphoma, kidney

disease, and endocrine disruption.

Some studies have suggested possible associations between glyphosate

exposure and adverse health effects, while others have found no significant

evidence of harm. The results remain a topic of ongoing research and debate.

Gut Microbiota

Research has indicated that glyphosate may disrupt the balance of the gut

microbiota, potentially having implications for human health.  Disruptions

in the gut microbiome may be related to various health conditions.

It’s important to note that the safety of glyphosate is a subject of active debate,

and regulatory agencies in different countries may have varying conclusions

regarding its safety.

Individuals concerned about glyphosate exposure can consider adopting safety

measures, such as wearing protective clothing when handling the chemical and

adhering to label instructions when using glyphosate-based herbicides. Staying

informed about the latest research and regulatory developments is also advisable.

Glyphosate Residue on Crops for Human Consumption

Glyphosate residues in crops intended for human consumption have raised

concerns about their potential impact on food safety. A common pesticide in

agriculture, glyphosate is sprayed on crops like soybeans, corn, wheat, and other

grains. Here are some of the key effects and concerns associated with glyphosate

residues in food crops:

Residue Levels of Glyphosate

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8223940/


Various crops can contain glyphosate, and the levels can vary depending on

factors like the application rate, timing, and crop type. The plant’s edible sections

contain the majority of the leftovers.

Food Safety Regulations

Regulatory agencies in different countries establish maximum residue limits

(MRLs) for glyphosate in food products to ensure consumer safety. These MRLs

are set based on safety assessments, and they differ from one country to another.

Health Concerns

Food containing glyphosate residues has raised questions over possible health

implications.  However, it is particularly related to its potential carcinogenicity

and effects on human health. These concerns are part of the ongoing debate and

research into glyphosate’s safety.

Chronic Exposure to Glyphosate

Chronic exposure to glyphosate residues through the diet is a focus of concern.

Some studies have suggested that long-term exposure to low levels of glyphosate

may have adverse health effects, while others have not found significant risks.

Residue Reduction

Some consumers and organizations encourage the reduction of glyphosate

residues in food through changes in agricultural practices. Reducing pre-harvest

applications, adopting alternative weed control methods, and implementing

stricter guidelines for crop production can reduce glyphosate residues.

Organic and Non-GMO Foods

There has been an increase in interest in organic and non-genetically modified

(non-GMO) foods due to concerns about glyphosate residues. Non-GMO foods

have stricter standards regarding the use of glyphosate and other pesticides. It is

important to note that the amounts of glyphosate residues in food products are



typically much below the recognized safety limits in many different nations.

Nonetheless, there are continuous discussions and investigations to get more

insight into the possible health consequences of long-term, low-level glyphosate

exposure through diet.  If consumers are concerned about glyphosate residues in

their food, they can wash fruits and vegetables well and choose to buy organic or

non-GMO items.  Staying informed about safety regulations and the latest

research findings related to glyphosate and food safety will allow you to have a

better knowledge of what you are ingesting. The Food Quality Protection Act

(FQPA) is a United States federal law from 1996.  The act aims to increase food

supply safety in the country, particularly with respect to pesticide residues. The

FQPA brought about significant changes to the regulation of pesticides and

established several key principles and provisions.

Alternatives for Glyphosate-based Herbicides

There are several alternatives to glyphosate for weed control, and these

alternatives can be particularly important for those looking to reduce the use of

synthetic herbicides in agriculture, landscaping, and gardening.

Here are some common alternatives to glyphosate:

Mechanical Weed Control

Manual weeding, using tools such as hoes, shovels, or hand weeders, can be an

effective way to remove weeds without the use of chemicals. It is labor-intensive

but can be quite precise and environmentally friendly.

Mulching

Applying organic mulch, such as wood chips, straw, or compost, to garden beds

can help suppress weed growth. Mulch controls temperature, retains soil

moisture, and prevents the growth of weeds.



Flame Weeding

Flame weeding involves using a propane torch to burn weeds. It’s effective for

annual weeds, but less so for perennial weeds with deep roots.

Biological Control

Some insects, fungi, and other organisms are biological controls for specific

weeds. For example, releasing insects that feed on specific weed species can help

manage weed populations.

Herbicidal Soap and Vinegar Solutions

These are non-selective herbicides that can control weeds. They are less

persistent in the environment compared to glyphosate. However, they may

require more frequent applications.

Organic Herbicides

Certain natural herbicides, such as acetic acid, clove oil, or citric acid, are

accessible as organic herbicides that work by controlling weeds.  These products

can be less harmful to the environment but may still require careful application.

Cover Crops

Planting cover crops like clover, buckwheat, or rye in between main crops can

help suppress weed growth. These cover crops compete with weeds for

resources.

Cultural Practices

Implementing good cultural practices, such as proper spacing of crops, crop

rotation, and adequate irrigation, can help reduce weed competition and reliance

on herbicides.

Non-GMO Crops



Planting non-genetically modified (non-GMO) crops can help reduce the use of

glyphosate, which is often applied to genetically modified (GM) crops like

Roundup Ready soybeans and corn.

Hand-pulling and Weeding

Regular hand-pulling of weeds and diligent weeding can be a highly effective way

to manage weed populations, especially in smaller garden settings.

It’s important to choose the weed control method that best suits your specific

situation and objectives. Some methods may be more effective against certain

types of weeds or in particular environments. Integrated weed management,

which combines several of these approaches, is often the most effective strategy

for sustainable and environmentally friendly weed control.

Key Takeaways
In conclusion, our exploration of glyphosate toxicity has shed light on the nature

of this complex issue. Glyphosate-based herbicides have become increasingly

popular in our world, offering effective solutions to weed control while

simultaneously raising questions about their impact on our health and

environment.

The debate surrounding glyphosate toxicity is far from settled. We’ve discussed

its potential carcinogenicity, its influence on the gut microbiome, and its effects

on non-target plants and wildlife. Yet the scientific community continues to

scrutinize these issues, seeking definitive answers.

As responsible consumers, gardeners, and advocates for a sustainable future, the

key takeaway is the need for informed decision-making. Staying updated on the

latest research, adhering to safety guidelines when using herbicides, and making

mindful choices about the food we consume are all steps toward minimizing

potential risks.



Glyphosate’s future remains uncertain, with regulatory agencies and experts

continually reevaluating its safety. The pursuit of a safer, more sustainable

approach to weed control and agriculture is an ongoing journey. By staying

engaged and informed, we can contribute to the dialogue on glyphosate and help

shape the path forward, one that prioritizes health, environmental responsibility,

and a balanced approach to weed management.  By doing this, we contribute to

the vision of a society where the health effects of glyphosate are better

understood.
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