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Risks & Concerns

A new variety of genetically engineered (GMO)
wheat called HB4 has been approved by the
U.S. government, raising serious concerns for
the health of the American public, farmers’
livelihoods, and the environment.

GMO wheat has failed to be commercialized
and widely grown in the U.S. multiple times
due to public opposition and trade risks. Now,
consumers, farmers, and food companies must
again make it clear that there is no place for
GMO wheat in the U.S.

Summary

Human Health: The new GMO wheat is
engineered to tolerate a toxic herbicide
called glufosinate. Glufosinate is banned in
the EU because it poses unacceptable risks
to reproduction; exposure to glufosinate
during pregnancy negatively impacts fetal
development. Glufosinate is also linked to
neurotoxicity, kidney toxicity, and potential
hormone disruption. HB4 GMO wheat is likely
to dramatically increase the use of glufosinate
on wheat, a dietary staple in the U.S. and
around the world.

Environment: Glufosinate can harm soil
organisms and pollinators. It can easily move
through the environment and is soluble in
water, increasing the risk of water pollution
and harm to aquatic life.

Export Risks & Farmer Livelihoods: Wheat is
the third most widely grown crop in the U.S.
after corn and soy, representing 47 million
acres of production.' About 44% of U.S. wheat
is exported, representing billions in farm
sales.? Yet, key import countries have rejected
and will likely continue to reject GMO wheat,
including Mexico, the Philippines, and Japan.?
U.S. farmers have suffered millions in losses
from GMO wheat contamination in the past.4

U.S. Approval Relied on Industry Studies

HB4 GMO wheat is engineered to be tolerant
to the herbicide glufosinate ammonium' and

is also marketed as drought tolerant by its
developer, an Argentinian company called
Bioceres Crop Solutions. It’s a transgenic crop,
meaning it is engineered to contain genes
from different organisms — a soil bacterium
and a sunflower.?

U.S. approval of HB4 relied on studies
conducted and submitted by Bioceres with
no independent testing mandated. The

U.S. Food and Drug Administration (FDA)
determined that HB4 was “safe” for human
consumption and animal feed based on
voluntary data provided by the developer.®
The U.S. Department of Agriculture (USDA)
cleared it for commercialization based on a
narrow assessment of whether it posed an

1 Glufosinate was first registered by the EPA for use as an herbicide in 1993. In 2024, the EPA approved BASF’s Mitsui Chemicals Crop
& Life Solutions, Inc.’s registrations for a new active ingredient meant for use on glufosinate-tolerant crops called glufosinate-P,

which is an increased concentration of the active isomer.

2 The plant derives its glufosinate tolerance from the phosphinothricin aceltyltransferase (PAT) enzyme, which is encoded by the bar
gene from the Streptomyces hygroscopicus soil bacterium. Production of this enzyme allows the plant to detoxify glufosinate. It also
incorporates the HaHB4 gene from sunflowers, which is associated with sunflowers’ ability to adapt to water scarcity conditions and

environmental stressors.




“increased plant pest risk” with no analysis of
how it might impact farmers’ livelihoods or
other key agronomic issues.® Concerningly,
Bioceres was not required to submit any data
or seek approval from the U.S. Environmental
Protection Agency (EPA) despite the fact
that HB4 goes hand-in-hand with use of
glufosinate, an herbicide that poses serious
risks to human health and the environment.

Drought Tolerance: A Trojan Horse?

Bioceres claims that HB4 GMO wheat is
drought tolerant, but there is no independent
data supporting that claim. One analysis of
company and government data about HB4,
completed by the Seed Institute of Argentina,
found that the variety yields less than
conventional wheat, even in drought years.”

To date, GMO crops marketed as drought
tolerant have failed to live up to their

claims. That’s because editing or adding

single genes — such as the sunflower gene
associated with adaptation to water scarcity
and environmental stressors added to HB4

— is an overly simplified approach. Drought
tolerance is a complex physiological process in
plants governed by a host of genes, biological

pathways, and the plant’s relationship to its
environment.® University research and USDA
analyses find that traditional, non-GMO plant
breeding approaches to drought tolerance
perform better than genetic engineering.9”°

Bioceres is marketing HB4 as a climate
solution, diverting attention from the serious
climate, soil health, biodiversity, and human
health risks associated with glufosinate
herbicide.

Risks & Concerns

Dramatic Increase in Use of Glufosinate

GMO crops are responsible for a dramatic
increase in the use of toxic herbicides." To
date, 98% of GMO acreage in the U.S. is crops
genetically engineered to tolerate herbicides.”?
Although glyphosate is by far the most
widely used herbicide associated with GMO
crops, glufosinate use is on the rise in the

U.S. due to adoption of GMO corn, soybean,
cotton, and canola engineered to tolerate the
chemical. These crops are marketed under the
LibertyLink® trait, which was developed by
Bayer and is now sold by BASF.'34
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Glufosinate use in the U.S. has exponentially increased over the last decade. It is intensively used in the
Midwest and Southern regions where genetically engineered glufosinate-tolerant crops are grown. (a)
Estimated use by year and crop from 1996 to 2018 in the U.S. (b) Estimated agricultural use of glufos-

inate in the U.S. in 2018. Source: https://water.usgs.gov.

The lessons learned from three decades of
widespread use of herbicide-tolerant GMO
corn and soybeans should raise alarm bells
about the potential health, environmental, and
economic risks of GMO wheat. Glufosinate is
associated with harm to human health and the
environment, and like GMO corn and soy, the
commercialization of GMO wheat risks further
reinforcing a corporate agribusiness model
that disenfranchises farmers and entrenches

harmful chemical-intensive industrial
agriculture.

Major manufacturers of glufosinate include
Bayer, BASF, Syngenta, and Corteva, along
with several Chinese companies that are
rapidly expanding their glufosinate production
capacity.” Glufosinate represents a $2.85
billion market in 2025 and is expected to grow
to $4.4 billion by 2030.%



Health Concerns

Glufosinate is a highly hazardous herbicide
that has been banned in the EU since 2018 due
to its links to reproductive toxicity and other
health concerns.”®”° |t chemically resembles
glutamine, a molecule used to transmit nerve
impulses in the brain.?°

Glufosinate’s harm to reproduction and fetal
development are of particular concern. Over
two decades of research shows that exposure
to glufosinate during pregnancy negatively
impacts the developing fetus in mammals.

As early as 1988, the EPA determined that
glufosinate had “toxic effects on early
embryonic development.”?

Glufosinate is 166 times more toxic than
glyphosate — the most widely used herbicide
in the U.S. and globally — in terms of long-
term, chronic exposure, according to EPA
assessment.?

Human health research links glufosinate
exposure to:

® Low birth weight (which correlates with
higher risk of serious health issues)??

® Central nervous system and respiratory
toxicity associated with acute poisoning??

Research on other mammals, which share
biological pathways with humans, links glufos-
inate exposure to:

® Reproductive and developmental toxicity,
including premature births, spontaneous
abortion (miscarriage), intra-uterine death
(stillbirth), skeletal malformations, delayed
bone development, and impaired motor
function in offspring?42526

® Neurotoxicity, including autism-like
behaviors associated with perinatal
exposure (exposures in the womb and
during the first year of life)?72829

3 Chronic toxicity encompasses harm accumulated from long-

term exposures to a chemical. The standard metric used in pes-
ticide risk assessments is a chemical’s chronic reference dose

(cRfD). The EPA’s cRfD for glufosinate is 0.006 mg/kg/day

and for glyphosate is 1.0 mg/kg/day. Source: EPA 2021 Human

Health Benchmarks of Pesticides

Kidney toxicity3°
Lung inflammation when inhaled®
Disruption of the gut microbiome??

Genotoxicity3334

Unlike other herbicides and insecticides, the
U.S. Centers for Disease Control does not track
people’s exposure to glufosinate. However,
preliminary data from the Heartland Study
tracking pregnant women’s exposure to
herbicides in the Midwest indicate that it may
be rising.®

HB4 would allow glufosinate to be sprayed
directly onto wheat — a use that would be
impossible without genetic engineering since
the herbicide would kill the plant. This “over-
the-top” use of herbicides on GMO crops can
result in higher levels of herbicide residues on
the food we eat.’¢ Since wheat is a core part
of many Americans’ diets, HB4 could increase
herbicide exposure, including for those most
vulnerable like pregnant people and children.




Environmental Concerns

Glufosinate is highly soluble in water and is
classified by the EPA as ‘mobile’ to ‘highly
mobile’ in soil ecosystems. Glufosinate is toxic
to various non-target organisms, including
mammals, bees, reptiles, amphibians, and
aquatic species. Chronic exposure in mammals
has been shown to reduce growth and
offspring viability, with effects observed across
generations and multiple species.?”

Harm to soil life: Soil health is key to
farmers’ resilience to droughts and floods
and to drawing carbon down into the soil as
a climate mitigation strategy. Studies show
that glufosinate can disrupt soil microbial
communities,3®324° result in multigenerational
reproductive harm to nematodes,* and

can impact earthworms’ survival and
reproduction.*?

Harm to pollinators: Exposure to sublethal
doses of glufosinate has been shown

to affect honey bee gut microbiota and
immunity, indicating that it may increase their
susceptibility to pathogens.*? Glufosinate

has also been found to be harmful to other
beneficial insects such as spiders, predatory
mites, and butterflies.**

Water pollution and harm to aquatic
ecosystems: Due to high mobility and
solubility, glufosinate can move to surface
water via runoff or spray drift or to
groundwater via leaching.*®* Research shows
that it can be highly toxic to oyster and clam
larvae“*® and can impair the reproduction of
freshwater snails. 4’ Studies on freshwater
fish and aquatic invertebrates found that
glufosinate-P could cause a reduction in post-
hatch survival and offspring, respectively.*®

Superweeds & increasing herbicide use:
GMO herbicide-tolerant crops are responsible
for a dramatic increase in the use of toxic
herbicides in the U.S. Herbicide-tolerant crops
allow farmers to spray throughout the growing
season. This overuse drives the emergence of
“superweeds” that no longer respond to the
herbicide in question.*® The biotech industry
has doubled down on this failed approach

by developing GMO crops with “stacked”
tolerance to multiple herbicides, further
intensifying chemical use. With increased use

of crops engineered to withstand glufosinate,
weeds resistant to the chemical have already
been detected in agricultural regions of the
U.S.%0

Genetic contamination: Like other genetically
engineered crops, the introduction of HB4
presents the risk of genetic contamination

of non-GMO wheat varieties and could
compromise genetic diversity.”

Economic Risks

Export Risks

The commercialization of GMO wheat in the
U.S. could expose farmers to serious export
risks. The U.S. is currently the fourth largest
producer of wheat globally.>? In 2024, the
total value of U.S. wheat exports stood at $5.8
billion.>® Of the top wheat import countries,
including Mexico, the Philippines, and Japan,
none have approved the sale of GMO wheat
nor seem poised to do so soon.>

Concerns about export market rejection have
qguashed previous attempts to commercialize
GMO wheat in the U.S. In the 1990s and early
2000s, Monsanto terminated field trials of
GMO wheat in response to farmers’ concerns
about the potential for genetic contamination
and trade disruption.®®

The export market risk is two-fold — both
direct rejection of GMO wheat, as well as the
risk of contamination of the non-GMO wheat
supply. Even if farmers don’t grow HB4, their
wheat could be contaminated by GMO genes
from HB4 or by the mixing of GMO and non-
GMO wheat in the supply chain.

Two cases are illustrative of the contamination
concern. In 2013, after unapproved GMO wheat
was discovered in several U.S. states, Japan
and South Korea briefly suspended wheat
imports, China, Thailand, and the Philippines
required heightened inspections on imports,
and European partners began conducting
additional testing.>® As a result, U.S. farmers
incurred millions of dollars in losses and faced
falling wheat prices.%”

A similar and more costly contamination
event occurred in 2006 with rice. Shockingly,
although it had not been approved for



commercial cultivation, Bayer’s glufosinate-
tolerant rice trait (called LibertyLink), was
detected in the U.S. rice supply. Consequently,
numerous countries restricted imports of U.S.
rice, with costs to the industry estimated at
$1.2 billion.>® Losses were incurred primarily by
farmers.

None of the countries that have approved
HB4 for cultivation or consumption are major
importers of U.S. wheat. Only three other
countries have given the green light for HB4
wheat to be cultivated: Argentina, Brazil, and
Paraguay.®® Australia has approved the crop
for field trials while other countries such as
New Zealand, Nigeria, South Africa, Colombia,
Thailand, and Chile have approved it for food
and feed use but not cultivation.®®

Risks to Farmer’s Economic Sovereignty

Ultimately, farmers stand to lose the most
with the introduction of GMO wheat in the
U.S. GMO crop varieties are subject to strict
intellectual property and patent protections
for the companies that develop them. This has
allowed large corporations to increase their
control over the seed supply, lock farmers into
restrictive contracts,® and pursue predatory
lawsuits against farmers.®? Widespread
adoption of GMO wheat would also likely
increase consolidation of the wheat seed
market — 30% of the global wheat supply is
currently dominated by large corporations
(Corteva, BASF, and Limagrain) compared to
60% of the overall global seed supply.®*

What can we do?

Advance Agroecological Solutions

A large body of scientific research shows

that it is imperative that we rapidly shift our
agricultural systems away from the chemical-
intensive industrial model exemplified by GMO
herbicide-tolerant crops like HB4 wheat to
agroecological approaches to achieve true
solutions to the biodiversity, climate, and food
security crises we are facing.5465

Farmers’ resilience to droughts and floods is
not found in adding a single gene to a complex
plant, rather, it is deeply tied to building
healthy, living soils.®¢ What’s more, traditional
plant breeding for drought tolerance is more
effective than genetic engineering because it
is rooted in diversity and complexity. It draws
from the natural diversity of crops and their
wild relatives, which encodes traits that reflect
thousands of years of adaptation to complex
environments. It can breed for complex
polygenic (controlled by many genes) traits
like drought tolerance, and it “trains” varieties
under the very environmental conditions
they’re expected to face. Traditional breeding
has already delivered drought-tolerant wheat,
corn, and rice varieties widely adopted by
farmers — especially in Africa and Asia.
Examples include the Jabal wheat variety,
which comes from Morocco, landraces from
the northern states of India, and wild emmer
wheat. 5768



Expand Organic

Organic is the clearest way for consumers to
avoid GMOs and toxic pesticides. The USDA
organic seal — and organic standards globally
— strictly prohibit GMOs in agriculture and
food processing. Organic farmers are also
prohibited from using glufosinate and over
900 other synthetic pesticides. Organic is
among the most comprehensive and time-
tested agricultural systems for mitigating and
adapting to climate change and protecting
biodiversity and human health, and it has the
benefit of being enforced through a rigorous
legal standard. ®°

Yet, USDA funding for organic agriculture is far
below organic’s share of the U.S. food market.
The gap between organic production and
consumer demand in the U.S. is being filled by
tens of millions of dollars’ worth of imports.”®
We need to dramatically expand federal
funding for the National Organic Program

to support organic farmers and help make
organic food available to all.

U.S. Regulatory Reform

There is a dire need for reform of the
regulatory structures governing GMO crops
in the U.S. Regulations have not caught up to
technological advancements, and oversight

is fragmented between three different
agencies: USDA, FDA, and EPA, allowing

for significant gaps in assessment of risks.
Agencies rely on data provided by industry,
with limited to no independent testing, and
developers are not required to disclose all
test results. Risk assessments don’t fully
evaluate ecological concerns, including
herbicide-resistant “superweeds,” pollinator
loss, and increased pesticide contamination. In
addition, regulations governing food labeling
are woefully inadequate when it comes to
informing consumers about GMO foods in the
marketplace.

Regulation of genetically engineered crops
should align with the precautionary principle,
which calls for thorough assessment of risks,
evaluation of alternatives, and a preventative
approach in the face of scientific uncertainty
to protect the environment and safeguard
human health.”




Sources

1

10

1

12

13

14

15

16
17

18

19

20

21

22

23

Specht, J.E. (2024) U.S. corn planted acreage down 3% from 2023; soybean acreage up 3%. CropWatch, July
2. https://cropwatch.unl.edu/2024/corn-planted-acreage-down-3-2023-soybean-acreage-3-last-year,

Parum, Faith. (2025). Wheat Exports: The balancing act of U.S. wheat. Market Intel. September 2. https:/www.fb.org/
market-intel/wheat-exports-the-balancing-act-of-u-s-wheat#:~:text=U.5.%20Wheat%20in%20the%20Global,and%20
2005/06%20marketing%20years.

Ibid.

Friends of the Earth (2013) Monsanto wheat scandal: What the discovery of unapproved genetically engineered
wheat means for our food. https://foe.org/blog/2013-05-monsanto-wheat-scandal-what-the-discovery-of-unappro/

Polansek, T. & Ingwersen, J. (2022) Argentina’s Bioceres says its GMO wheat gets key OK from US FDA. Reuters,
June 27. https://www.reuters.com/markets/commodities/argentinas-bioceres-says-its-gmo-wheat-gets-key-ok-us-
fda-2022-06-27/

Polansek, T. & Ingwersen, J. (2024) US says genetically modified wheat safe to grow, pending trials. Reuters, August
27. https://www.reuters.com/markets/commodities/us-says-genetically-modified-wheat-safe-grow-pending-
trials-2024-08-27

GMWatch (2025) Argentina and Paraguay: Civil society organisations call for suspension of GM wheat. https://
amwatch.org/en/106-news/latest-news/20518-argentina-and-paraguay-civil-society-organisations-call-for-
suspension-of-gm-wheat

Kebede, A, Kang, M. S., & Bekele, E. (2019). Advances in mechanisms of drought tolerance in crops, with emphasis
on barley. Advances in agronomy, 156, 265-314. https:/www.researchgate.net/publication/331394928 Advances_in
mechanisms_of drought_tolerance in_crops_with _emphasis_on_barley

Montenegro, M. (2015) OPINION: The complex nature of GMOs calls for a new conversation. Ensia. https:/ensia.com/
voices/the-complex-nature-of-gmos-calls-for-a-new-conversation

GeneWatch UK (2025) Gene editing: Is anyone really being left behind? https:/www.genewatch.org/uploads/
fO3c6d66a9b354535738483c1c3d49e4/gene-editing-left-behind-fin.pdf

Benbrook, C. M. (2016). Trends in glyphosate herbicide use in the United States and globally. Environmental Sciences
Europe, 28(1), 3. https:/pmc.ncbi.nlm.nih.gov/articles/PMC5044953/

Friends of the Earth. (2023). Merchants of Poison: How Monsanto Sold the World on a Toxic Pesticide. U.S. Right to
Know, Friends of the Earth, and Real Food Media. https://foe.org/resources/merchants-of-poison

Singh, M,, & Jhala, A. J. (2025). Perspectives on the economics of herbicide usage in corn and soybean production in
the United States. Weed Technology, 39, e48. https://resolve.cambridge.org/core/journals/weed-technology/article
perspectives-on-the-economics-of-herbicide-usage-in-corn-and-soybean-production-in-the-united-states/84C81E80
4E9DOB4C7070DF1E38389D41

Takano, Hudson & Dayan, Franck. (2020). Glufosinate-ammonium: a review of the current state of knowledge. Pest
Management Science. 76. 10.1002/ps.5965.

Mordor Intelligence. (Online). Glufosinate Market Size and Share Analysis - Growth Trends and Forecast (2025-
2030). https://www.mordorintelligence.com/industry-reports/global-glufosinate-market

Ibid.

Official Journal of the European Union. (2020). Commission Delegated Regulation (EU) 2020/1068 of 15 May
2020 amending Annexes | and V to Regulation (EU) No 649/2012 of the European Parliament and of the Council
concerning the export and import of hazardous chemicals. https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?from=EN&uri=CELEX%3A32020R1068&utm

Donthi, N.R. & Kumar, A.D.D. (2022) Glufosinate Ammonium: An overview. Pesticide Action Network India, December.
https:/pan-india.org/wp-content/uploads/2024/03/Glufosinate-Ammonium-An-overview PAN-India_Dec2022.pdf

Pesticide Action Network. (2024). PAN International List of Highly Hazardous Pesticides. https:/pan-international.
org/wp-content/uploads/PAN_HHP_List.pdf

Cox, Caroline. (1996). Herbicide Factsheet: Glufosinate. Journal of Pesticide Reform. 15(4). https://tic.msu.edu/tqif/
fullrecord/39316

U.S. EPA. 1988. Ignite: Two generation reproduction study in rats. Data evaluation record. Reviewed by Dynamac
Corp. May 18. Cited in Cox, Caroline. (1996). Herbicide Factsheet: Glufosinate. Journal of Pesticide Reform. 15(4).

Simdes, M., Vermeulen, R., Portengen, L., Janssen, N., & Huss, A. (2023). Exploring associations between residential
exposure to pesticides and birth outcomes using the Dutch birth registry. Environment international, 178, 108085.
https:/pubmed.ncbi.nlm.nih.gov/37421898

Hsiao, J. T., Pan, H. Y, Kung, C. T., Cheng, F. J., & Chuang, P. C. (2021). Assessment of glufosinate-containing herbicide
exposure: A multi-center retrospective study. The American Journal of Emergency Medicine, 50, 232-236. https:/
pubmed.ncbi.nlm.nih.gov/34392143/




24

25

26
27

Donthi, N.R. & Kumar, A.D.D. (2022). Glufosinate Ammonium: An overview. Pesticide Action Network India,
December. https:/pan-india.org/wp-content/uploads/2024/03/Glufosinate-Ammonium-An-overview PAN-India
Dec2022.pdf

Watanabe, T, & lwase, T. (1996). Developmental and dysmorphogenic effects of glufosinate ammonium on mouse
embryos in culture. Teratogenesis, carcinogenesis, and mutagenesis, 16(6), 287-299. https://onlinelibrary.wiley.com
doi/abs/10.1002/%28S1C1%291520-6866%281996%2916%3A6%3C287%3A%3AAID-TCMI1%3E3.0.CO%3B2-E

Greenpeace-Neumarkt Group. Comments from the public: EFSA opinion on NK603 maize. Bavaria, Germany.

Laugeray, A., Herzine, A, Perche, O., Hebert, B., Aguillon-Naury, M., Richard, O, et al. (2014). Pre- and postnatal
exposure to low dose glufosinate ammonium induces autism-like phenotypes in mice. Front. Behav. Neurosci. https:.//
pubmed.ncbi.nlm.nih.gov/25477793

28 Herzine, A., Laugeray, A., Feat, J., Menuet, A., Quesniaux, V., Richard, O, ... & Mortaud, S. (2016). Perinatal exposure

29

30

31

32
33

34

35
36

37

38

39

40

41

42

43

44

45

46

to glufosinate ammonium herbicide impairs neurogenesis and neuroblast migration through cytoskeleton
destabilization. Frontiers in cellular neuroscience, 10, 191. https:/pubmed.ncbi.nlm.nih.gov/27555806

Calas, A. G. et al. (2008). Chronic exposure to glufosinate-ammonium induces spatial memory impairments,
hippocampal MRI modifications and glutamine synthetase activation in mice. Neurotoxicology, 29(4), 740-747.
https:/pubmed.ncbi.nlm.nih.qgov/18562008

U.S. Environmental Protection Agency. (2020). New Enriched Isomer Glufosinate-P for Use on Conventional and
Glufosinate-Resistant Corn, Cotton, Canola and Soybean. EPA-HQ-OPP-2020-0250-0027. https:/www.regulations.
gov/document/EPA-HQ-OPP-2020-0250-0027

Dong, T, Guan, Q., Hu, W,, Zhang, M., Zhang, Y., Chen, M,, and & Xia, Y. (2020). Prenatal exposure to glufosinate
ammonium disturbs gut microbiome and induces behavioral abnormalities in mice. Journal of hazardous
materials, 389, 122152. https://pubmed.ncbi.nlm.nih.gov/32004847,

Ibid.

Ma, X., Wang, B., Li, Z., Ding, X., Wen, VY., Shan, W, ... & Xia, Y. (2022). Effects of glufosinate-ammonium on male
reproductive health: focus on epigenome and transcriptome in mouse sperm. Chemosphere, 287, 132395. https:/
www.sciencedirect.com/science/article/abs/pii/S0045653521028678

Santovito, A., Lambertini, M., Schleicherova, D., Mirone, E., & Nota, A. (2024). Cellular and genomic instability induced
by the herbicide glufosinate-ammonium: An in vitro and in vivo approach. Cells, 13(11), 909. https:/pmc.ncbi.nim.nih.
gov/articles/PMCI11172084/

Heartland Health Research Alliance. (forthcoming). https://hh-ra.org/projects/the-heartland-study.

Center for Food Safety. (2012). Exposure to Herbicide Residues and Herbicide-Resistant Crops. https:/hh-ra.org/wp-
content/uploads/2017/04/Herbicide-Residues-and-HR-Crops-FINAL-Nov-2012.pdf

Beyond Pesticides. (2016). Glufosinate-ammonium: ChemicalWatch Factsheet. Pesticides and You 36(1): 22-
23. https://www.beyondpesticides.org/assets/media/documents/GlufosinateChemWatch.pdf

Wang J, Liu Z, Wang X, Zhang Z, Zhou T, Li M, Wang S, Hu Z, Sun R, Li D. Combatting glufosinate-induced pepper
toxicity: jasmonic acid recruiting rhizosphere bacterial strain Rhodococcus gordoniae. Microbiome. 2025 Jul
2:13(1):158. doi: 10.1186/s40168-025-02155-1. PMID: 40604909; PMCID: PMC12224680.

Das, S. (2025). Impact of Glufosinate on Soil Microbial Community Dynamics. The University of Texas at Arlington.
https:/mavmatrix.uta.edu/biology dissertations/226/

Kopcakova, A. et al. (2015). Already a Short-term Soils Exposure to the Field-rate Glufosinate Concentration
Significantly Influences Soil Bacterial Communities. Soil & Water Research, 10(4). https./www.researchgate.net/
publication/283331578 Already_a_short-term_soils_exposure to_the field-rate glufosinate concentration
significantly_influences_soil bacterial _communities

Zhao, X., Fu, K., Xiang, K. P, Wang, L. Y., Zhang, Y. F,, & Luo, Y. P. (2023). Comparison of the chronic and
multigenerational toxicity of racemic glufosinate and L-glufosinate to Caenorhabditis elegans at environmental
concentrations. Chemosphere, 316, 137863. https:/pubmed.ncbi.nlm.nih.gov/36649895/

Wang, B., Jiang, L., Pan, B., & Lin, Y. (2022). Toxicity of glufosinate-ammonium in soil to earthworm (Eisenia
fetida). Journal of Soils and Sediments, 22(5), 1469-1478. https://www.researchgate.net/publication/358948609
Toxicity of glufosinate-ammonium_in_soil to _earthworm Eisenia_fetida

Castelli, L., Branchiccela, B., Zunino, P, & Antunez, K. (2023). Insights into the effects of sublethal doses of pesticides
glufosinate-ammonium and sulfoxaflor on honey bee health. Science of The Total Environment, 868, 161331. https:/
pubmed.ncbi.nlm.nih.gov/36623662/

Donthi, N.R. & Kumar, A.D.D. (2022) Glufosinate Ammonium: An overview. Pesticide Action Network India, December.
https:/pan-india.org/wp-content/uploads/2024/03/Glufosinate-Ammonium-An-overview_ PAN-India_Dec2022.pdf

U.S. Environmental Protection Agency. (2024). Draft Ecological Fate and Environmental Risk Assessment for
Glufosinate-P and Glufosinate-P Ammonium. Office of Chemical Safety and Pollution Prevention.

Cox, Caroline. (1996). Herbicide Factsheet: Glufosinate. Journal of Pesticide Reform. 15(4). https://citeseerx.ist.psu.
edu/document?doi=7f86ed809ed5344bc3lcdadeae344b9934aad54f&repid=repl&type=pdf&utm




47

48

49

50

51

52

53

54
55

56

57

58

59
60
61

62

63

64

65

66

67

68

69

70

71

Qian, Y. et al. (2025). Toxicological Effects of Glufosinate-Ammonium-Containing Commercial Formulations
on Biomphalaria glabrata in Aquatic Environments: A Multidimensional Study from Embryotoxicity to
Histopathology. Toxics, 13(7), 528. https:/www.mdpi.com/2305-6304/13/7/528

U.S. Environmental Protection Agency. (2024). Draft Ecological Fate and Environmental Risk Assessment for
Glufosinate-P and Glufosinate-P Ammonium. Office of Chemical Safety and Pollution Prevention.

GeneWatch UK (2022) Time for the end of GM/GE herbicide tolerant crops? Executive Summary. GeneWatch UK.
https:/www.genewatch.org/uploads/fO03c6d66a9b354535738483c1c3d49e4d/ht-report-summary-fin.pdf

Unglesbee, E. (2021) Glufosinate-resistant Palmer amaranth confirmed in Arkansas. DTN Progressive Farmer,
February 17. https:/www.dtnpf.com/agriculture/web/Ag/crops/article/2021/02/17/glufosinate-resistant-palmer

GeneWatch UK (2022) Time for the end of GM/GE herbicide tolerant crops? Executive Summary. GeneWatch
UK. https:/www.genewatch.org/uploads/fO03c6d66a9b354535738483c1c3d49e4/ht-report-summary-fin.pdf

Polansek, T. & Ingwersen, J. (2022) Argentina’s Bioceres says its GMO wheat gets key OK from US FDA. Reuters,
June 27. https://www.reuters.com/markets/commodities/argentinas-bioceres-says-its-gmo-wheat-gets-key-ok-us-
fda-2022-06-27/

U.S. Department of Agriculture, Foreign Agricultural Service (2024) Wheat. https:/www.fas.usda.gov/data
commodities/wheat

Ibid.

Friends of the Earth (2013) Monsanto wheat scandal: What the discovery of unapproved genetically engineered
wheat means for our food. https://foe.org/blog/2013-05-monsanto-wheat-scandal-what-the-discovery-of-unappro

Non-GMO Project (2024) New GMO alert: Bioceres GM HB4 wheat gains traction worldwide. https:/www.
nongmoproject.org/blog/new-gmo-alert-first-gmo-wheat-to-be-introduced-commercially,

Friends of the Earth (2013) Monsanto wheat scandal: What the discovery of unapproved genetically engineered
wheat means for our food. https://foe.org/blog/2013-05-monsanto-wheat-scandal-what-the-discovery-of-unappro

Shumaker, L. (2007) US GMO rice caused $1.2 bln in damages—Greenpeace. Reuters, November 16. https:/www.
reuters.com/article/markets/companies/us-gmo-rice-caused-12-bln-in-damages-greenpeace-idUSNO5315567,

Ibid.
Ibid.
Kloppenburg, J. R. (2005). First the seed: The political economy of plant biotechnology. Univ of Wisconsin Press.

Gillam, C. (2013) Monsanto sues farmers for patent infringement. The Guardian. https:/www.theguardian.com
environment/2013/feb/12/monsanto-sues-farmers-seed-patents

GeneWatch UK (2022) Time for the end of GM/GE herbicide tolerant crops? Executive Summary. GeneWatch
UK. https:/www.genewatch.org/uploads/fO03c6d66a9b354535738483c1c3d49e4/ht-report-summary-fin.pdf

Cook, Christopher, Kari Hamerschlag, and Kendra Klein. (2016). Farming for the Future: Organic and Agroecological
Solutions to “Feed the World.” Prepared for Friends of the Earth U.S. https://foe.org/resources/farm-for-future-
organic-solutions/

Frison, Emile, et al. (2016). From University to Diversity. Prepared for International Panel of Experts on Sustainable
Food Systems (IPES) report. https://www.ipes-food.org/ img/upload/files/UniformityToDiversity FULL.pdf

Snapp, Sieglinde, et al. (2021.) Agroecology and Climate Change: Rapid Evidence Review. CGIAR. https://cgspace.
cgiar.org/server/api/core/bitstreams/fa6033ce-1b75-4efd-a090-060ffcfa795e/content

International Maize and Wheat Improvement Center (CIMMYT) (2023). Hot, dry climates call for resilient, high-
performing wheat varieties. https:/www.cimmyt.org/news/hot-dry-climates-call-for-resilient-high-performing-
wheat-varieties/

Budak H, Kantar M, Kurtoglu KY. Drought tolerance in modern and wild wheat. ScientificWorldJournal. 2013 May
15;2013:548246. doi: 10.1155/2013/548246.

Friends of the Earth. (Online). Organic is Regenerative. https://foe.org/wp-content/uploads/2025/01/Organic-is-
Regenerative-Science-Brief-Final.pdf

O’Neil, Colin. 2017. Expanding Opportunities for U.S. Farmers by Supporting Organization Transition. Prepared for
Environmental Working Group. March 16. http:/www.ewg.org/research/growing-organic-expanding-opportunities-
us-farmers-investing-organic-transition#WeT-dVtSy5s

International Institute for Sustainable Development (2022). The precautionary principle. https:/www.iisd.org/
articles/deep-dive/precautionary-principle




