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“We need much more education 
to get more people aware of 
what's going on. And also 
aware that to remedy this 
would actually be so much 
easier than people believe.”

This guide reveals how glyphosate became so deeply woven into our food 

system — and how we can all help rewrite the story.



Glyphosate didn’t exist as an agricultural chemical before the 1970s, yet today it’s 

found in the food we eat, the water we drink, the air we breathe, and the soil we 

depend on - not to mention our own bodies.



As glyphosate use rose sharply in the 1990s with the invention of Roundup 

Ready® genetically modified seeds, so did the signs of harm to our health, our 

soil, and the natural systems that support life.



This guide explores how we got here, the systems that support glyphosate’s 

dominance,  and how each of us can help shape a different future for our food 

system, our health and our planet.

The Invisible Ingredient 
A Resource Guide on glyphosate

- Helena Norberg Hodge 

Ep 6: Close to Home: Glyphosate and Relocalizing Food


The Invisible Ingredient



"The reason public health risks, soil 
health risks, and risks to farm families and 
rural communities have become so much 
more serious is simply the intensity of 
herbicide use. We’re using at least three 
times more in 2025 than we were in 1980.”


The Origin Story: 

How Glyphosate Took Root
From Laboratory Discovery to 
Global Dependence

2025: Bayer (formerly Monsanto) 

gained legal protection from 

health in two U.S. states (Georgia & 

North Dakota), with several 

others considering similar bills 

that would limit lawsuits over its 

weed killer, Roundup9.

2024: Most U.S. crops are genetically 

modified to survive weed killers—96% 

of soybeans, 93% of cotton, and 90% of 

corn are grown from seeds designed to 

tolerate glyphosate and similar 

herbicides8.

2018: In the first major lawsuit over 

Roundup, a San Francisco jury ruled 

that Monsanto’s weed killer caused a 

man’s cancer and ordered the company 

to pay $289 million in damages7.

2015: The International Agency 

for Research on Cancer (IARC), 

part of the World Health 

Organization, classified 

glyphosate as a probable cause 

of cancer in humans6.

1997: Monsanto patented genetically 

modified (GM) crops that could survive 

being sprayed with glyphosate, known 

as RoundUp Ready® seeds5. 

1980s: Farmers began using 

glyphosate in a new way—

spraying it on crops right 

before harvest to dry them out 

faster, a process called 

desiccation4.

1974: Monsanto patented 

glyphosate for use in 

agriculture and 

introduced it to the 

market as the main 

ingredient in Roundup®, a 

powerful weed killer3. 

1964: Glyphosate was 

first patented—not as a 

weed killer, but as a 

cleaner used to remove 

mineral buildup from 

boilers and pipes2.
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 - Dr. Charles Benbrook 

Ep 7: The Long Game: Glyphosate and Practice Change


The Invisible Ingredient



- Zach Bush, MD

Ep 1: The Chemical Within: Glyphosate and Us 


The Invisible Ingredient

“You are wiping out the cooperative workforce 
of bacteria and mitochondria that make a 
human cell capable of being alive.” 

Glyphosate kills plants by blocking a process called the shikimate pathway—used 

by bacteria and fungi to make nutrients they need to survive10.



Humans don’t have this pathway, but the good bacteria in our gut—and in the soil 

that feeds us—do. Even our mitochondria—the tiny “engines” inside our cells that 

create energy—depend on a similar process. 

Over half of the beneficial gut microbiome of humans 

is sensitive to glyphosate10.

By killing beneficial microbes, fungi, and insects such as earthworms and monarch 

butterflies, reducing the soil’s natural capacity to fix nitrogen, and binding to key 

minerals including zinc, iron, and manganese, glyphosate weakens the living 

systems that keep soil fertile and resilient11, 12, 13, 14, 15. Over time, this turns living soil 

into lifeless dirt, accelerating topsoil and carbon loss and resulting in weaker crops 

and food with fewer vitamins and minerals10.

One-third of Earth’s soils and over 40% of farmland are 

already degraded. At the current rate, 90% could be damaged 

by 2050, leaving only about 60 years of usable topsoil16.

How Glyphosate Works
A Disruptor of Life’s Building Blocks



“It had never occurred to me that 
these agrochemicals could be used 
on landscapes. I grew up thinking 
pesticides were a food system issue 
— but they’re being sprayed on the 
lawns we lie on, the fields we play 
on, and the campuses we learn on.”


-Shenia Crystal 

Ep 10: The Next Generation: Glyphosate and Emerging Changemakers 

The Invisible Ingredient
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Globally, more than 8 billion kilograms of glyphosate has been sprayed, its use rising 

15-fold since Roundup Ready® crops were introduced 19971. In the U.S., glyphosate 

use increased nearly 300-fold between 1974 and 2014, with two-thirds of all 

glyphosate ever applied being sprayed in the decade leading up to 20141.



Yet its reach extends far beyond agriculture. Glyphosate is commonly sprayed on 

lawns, parks, campuses, roadsides, forests, and backyards—anywhere “weeds” grow.



Closer Than We Think
Glyphosate's presence is not restricted 
to farms — it’s sprayed on our lawns, 
playgrounds, and most public spaces.

Each year, more than 21 million pounds of glyphosate15 are applied 

in non-farming settings by homeowners, landscapers, and public 

agencies—a 40-fold increase since 19741—making glyphosate not 

just a farm chemical, but a chemical of daily life.



-Brent Wisner 

Ep 9: Pathways to Justice: Glyphosate and Legal Reform


The Invisible Ingredient

“Monsanto was never supposed to 
lose. But after that first verdict, 
tens of thousands of people came 
forward. Eventually, Bayer faced 
around 180,000 lawsuits and paid 
out over $10 billion in settlements. 
It is one of the largest corporate 
accountability cases in history.”

Glyphosate’s reach is now global—found in rainwater11, tap water11, air15, pet food19, wine, 

beer20, fruits, vegetables21, wheat22, and even school lunches22. 







This invisible exposure has been linked to a growing list of chronic illnesses and cancers.


Compounding the issue, the nutrient density of conventionally grown fruits and vegetables 

has declined sharply over the past 50 years, with major drops in protein, iron, and key 

vitamins. As soil health declines, so does the nutrition in our food, contributing to rising 

rates of obesity, diabetes, and other chronic diseases17. Poor diets now cause 1 in 5 early 

deaths worldwide, linking the health of our soil directly to the health of our bodies18.
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The Human Cost Legal Turning Point
Not only a farmers’ issue — 


a whole community health issue.

Studies show it’s present in the urine of 80% of adults 

and 87% of children tested23.



The Human Cost
Chronic and pervasive exposure to glyphosate is linked to an 

alarming list of health risks including: 

Immune System 

Dysfunction

Neurological disorders 

incl. Parkinson’s & Autism

Infertility

Kidney & Liver 
damage

Fetus 

developmental 


issues

DNA damage

Gut 
dysbiosis

Endocrine 
Disruption

Cancer inc. Breast and 

Non-hodgkin's lymphoma

Sources 24, 25, 26, 27



-Dr. Jessica Hutchings

Ep 8: Living Knowledge: Glyphosate and Food Sovereignty


The Invisible Ingredient

The GMO Connection
The rise of GMO crops was marketed as 
innovation — but it created an industry built 
on chemical reliance and corporate control.

In 1997, Monsanto patented RoundUp Ready® seeds which are genetically 

modified organisms (GMOs) capable of surviving being sprayed with 

glyphosate, allowing farmers to blanket entire fields without harming their crop 

and changing the food industry forever. In the U.S., most major “commodity” 

crops–like corn, soy, and cotton–are grown using GMO seeds. 



But here’s the catch: patents and corporate contracts prevent farmers from 

saving those seeds after each harvest, forcing them to buy new seeds each 

growing season. 



What began as a promise of easier farming has become an expensive cycle—

fewer crop varieties, stronger weeds, and more chemicals15—while also 

eroding seed sovereignty, the long-held tradition of saving and replanting 

seeds suited to local soils, and wiping away generations of farming wisdom.

“[Non-GMO] seeds are the movement 
for freedom. When we return seeds 
to the hands of communities — 
rather than corporations — we 
return the freedom of our food 
systems and the freedom of our soil.”
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The GMO Connection

This GMO model is the backbone of U.S. agriculture, and in pursuit of new markets, 

Monsanto has used its influence worldwide—pressuring governments and farmers 

alike to adopt the same system.



In 2024, about 18 million farmers across 29 countries—including 19 in the developing 

world—grew crops using GMO seeds31. On the flip side, 26 countries have full or 

partial bans on GMO cultivation, and nations like Mexico32, New Zealand33, Peru, and 

those in the European Union34 remain in active GMO battles.



To learn more about GMOs and their impact on our health and food system, explore 

the important work of the Non-GMO Project.


Human exposure to glyphosate has risen by 
500% since the invention of GMO crops30.

https://www.nongmoproject.org/gmo-facts/
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Government Lobbying - From 2023 to mid-2025, Bayer (formerly Monsanto) spent $21.3 million 

lobbying Congress and federal agencies to sway legislation like the Cancer Gag Act and Farm 

Bill39 - a 43% increase from the prior period.


The ‘Cancer Gag Act’ would shield pesticide companies from lawsuits and block states from 

adding warning labels. Bayer lobbyists reportedly helped craft the bill and tried to quietly attach 

its provisions to other legislation

Research Interference - The Monsanto Papers are a collection of internal Monsanto documents 

which outline how the company hid research about glyphosate. Internal emails showed Monsanto 

ghostwrote studies, paid outside scientists to use their names, and pressured researchers who 

found harmful effects. The company also stopped its own scientists from publishing results 

showing DNA damage and made them sign secrecy agreements37. One of the most cited 

examples—a paper by Williams et al.—has been repeatedly used to claim that glyphosate is non-

carcinogenic, even though Monsanto helped write it behind the scenes38.

Conflicting “Safe” Exposure Rates - Countries differ on what’s considered a “safe” acceptable 

daily intake (ADI) of glyphosate. In the U.S., the limit is 1.75 mg/kg/day35, while in the EU it’s 0.5 

mg/kg/day36—3.5x lower. These limits are based on adult studies, not children, who absorb 

more glyphosate for their size and yet have no separate safety standard.



A 2025 study found that even low exposure - equal to the EU’s “safe” ADI - caused 

increases in both non-cancerous and cancerous tumors in lab rats24.

The Debate Over 
Glyphosate’s Safety 
When the safety of glyphosate is questioned, 
it often faces pushback. Research remains 
divided, revealing contradictions and 
corporate influence that shape the story.

1

2

3



The Turning Point
From Breakdown to Breakthrough

Awareness alone doesn’t restore ecosystems 

or health—action does. These three pathways 

help individuals, farmers, and communities 

move from dependency to regeneration.

REDUCE  - Limit exposure to harmful 
chemicals and practices that degrade 
health and ecosystems.



Wash produce under running water or in a baking soda 

soak (avoid soap or detergent, and peel when possible).


Choose organic foods when possible, especially avoiding 

items on the “Dirty Dozen” list; eating organic has been 

linked to a 25% lower cancer risk42.


Avoid glyphosate-based lawn and garden products, such 

as Roundup, to limit direct exposure. Explore more natural 

garden maintenance practices for your yard and home.

REVITALIZE - Restore life and vitality to your 
body, soil, and community through nourishing 
choices and regenerative action.



For health: Choose fermented foods, minerals (from 

nourishing foods such as broths), and support your gut 

microbiome—a key defense against glyphosate’s effects.


For land: Compost food scraps, plant pollinator-friendly 

flowers, and use cover crops to bring microbes and carbon 

back into the soil. Support biological, organic, or mechanical 

weed management methods that reduce chemical 

dependency and enhance biodiversity.


For community: Join or start a community garden, farmers’ 

market, or local food co-op to reconnect with food sources 

and neighbors, or connect with a group online to share advice.

REFORM - Transform the systems that 
sustain us by advocating for regeneration 
as the new standard.



Listen to The Invisible Ingredient, our new glyphosate-

awareness podcast, and share it with someone to bring 

the reality of glyphosate into consciousness.


Start conversations at the dinner table or in the 

supermarket about glyphosate and food system reform 

to help shift our collective mindset. 


Vote with your dollar: Farmers can’t transition without 

markets that value their efforts; choosing organic and 

regenerative products drives systemic change.


Build bridges between growers and eaters: listen and 

learn from farmers, of all kinds. Bridging the gap 

between growers and consumers builds understanding, 

unity, and shared purpose. If you can’t do this in person, 

you can connect via social media. Send a farmer a DM 

today. 


Support policies and leaders that prioritize soil health, 

biodiversity, and regenerative agriculture.
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Together, we can change the 

story of our food system.

Transitioning away from chemical dependency is a deeply nuanced process—unique 

to your region, land, and needs. If you’re interested in learning more about practical 

steps toward regenerative farming, connect with our friends at the Soil Climate 

Initiative (US), MadLand (US), Soils For Life (AU) for guidance and support on what 

your transition journey could look like.

Farmers, we see you.

https://www.soilclimateinitiative.org/
https://www.soilclimateinitiative.org/
https://madagriculture.org/mad-lands/regenerative-stewardship-curriculum
https://soilsforlife.org.au/
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Change happens when consumers, farmers, scientists, and policymakers 

come together with a shared goal: to heal our food system.



The Invisible Ingredient is more than a podcast, it’s a call to awareness and 

action. Through storytelling, education, and collaboration, Farmer’s Footprint 

is working to illuminate the hidden threads of our food system and support 

those growing differently.



This Giving Season, your donation expands this global glyphosate 

awareness campaign, funding resources like this guide, amplifying farmer 

voices, and bringing evidence-based education to communities worldwide. 

Help Us Grow This Movement

Learn more. 

Take action.

 Listen to The Invisible Ingredient 
theinvisibleingredient.org 

https://theinvisibleingredient.org


“It's going to be consumer driven (the 
shift towards regenerative 
agriculture) there's no question about 
that. It will not come from land-grant 
universities.. big food companies.. 
pesticide companies, equipment 
companies, or the extension service. 



It will only come from consumers. “  


- Will Harris 

Ep 2: Life in the Fields: Glyphosate and a Farmer's Burden
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