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Key insights
• Corteva’s 2,4-D genetically modified (GM) maize varieties were approved for commercial 

cultivation in December 2019, yet no information is available to ascertain when and where 
these varieties have been cultivated and whether they have entered South Africa’s food 
supply. Since maize is South Africa’s staple food, 2,4-D poses grave risks to the health of 
citizens, farm workers and the environment.  

• Despite repeated requests for information from the Department of Rural Development and 
Land Reform (DARLLD), to date only the Chief Director has provided some answers. We have 
also sought information from various industry players and linked biosafety institutions 
without success, while attempts to solicit information directly from Corteva were dismissed 
on the grounds of being confidential business information (CBI). 

• Lack of disclosure of information about the status of the commercial cultivation of these GM 
crops fuels mistrust in a process already seen as captured and untransparent, where CBI can 
be weaponised to cover up a lack of scientific and biosafety rigour and corporate malpractice.  

• Based upon criteria determined by the Department of Environment, Fisheries and Forestry 
(DEFF), the application for the commercial cultivation of GM 2,4-D maize should have 
triggered the need for environmental impact assessments (EIAs). Yet the Minister of 
Environmental Affairs, Ms Nomvula Mokoyane, pointedly ignored our calls for EIAs to be 
initiated. This is not surprising since, to date, there have been no EIAs conducted for any of the 
genetically modified organisms (GMOs) released into the environment, including 2,4-D GM 
maize. 

• National biosafety laws, such as the GMO Act, are based on and influenced by the Cartagena 
Protocol on Biosafety, and decisions taken by the Contracting Parties in regard to its further 
elaboration. However, the current GMO Act has been poorly enacted, even where safeguards 
are put in place – risk assessment and management measures such as the dubious EIA 
provisions – these still support and entrench industrial agriculture and the reinforcement 
of indebtedness, inequality, social exclusion and ecological crises such as climate change, 
biodiversity loss and degradation, and pest infestations. 

• Despite the South African National Biodiversity Institute’s (SANBI) obligation of monitoring, 
under the National Environmental Management Biodiversity (NEMBA), the institution 
appears to be hamstrung in fulfilling its mandate to protect our biodiversity, which also 
implies that the decision-making process under the GMO Act is problematic.

• The ACB continues to call for a ban on all GMOs and their associated toxic chemicals, and 
in particular any new approvals, including for the cultivation of 2,4-D GM maize.  This ban is 
needed to claw back power from agribusiness and deal with essentially the extractive nature 
of the model of agriculture within which GMOs are situated, and pave the way for a transition 
from our current corporate captured agricultural and food systems into more biodiverse and 
agroecologically sustainable ones that are people centred and socially just.

The African Centre for Biodiversity (ACB) has acted as a watchdog for genetic engineering activities in food 
and agriculture in South Africa and on the continent for the past 17 years. Through many alerts, the ACB has 
brought to light serious threats with regards to pending approval of genetically modified events destined for 
South Africa and the rest of the African continent.
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Background regarding this alert 
In December 2019, three 2,4-D GM maize varieties developed by Corteva; namely, DAS 40278-
9, NK603 x DAS 40278-9 and MON 89034 x TC1507 x NK603 x DAS 40278-9, were approved for 
general release for the first time in South Africa1 by the Executive Council: GMO Act, despite 
many years of objection by South African civil society. 

For the past nine years, the ACB has monitored, tracked and opposed a number of applications 
and permits relating to 2,4-D (maize and soya) for commodity clearance (asynchrony approvals) 
and trial releases. The ACB’s push back has been through: petitions to the government; 
participation in parliamentary hearings; letters to the Minister of Environment; appeals to 
the UN High Commission for Human Rights and the Secretary General of the Convention of 
Biological Diversity (CBD) (ACB, 2017b); and several strong objections rejecting the approval of 
2,4-D maize and soya. The failure by the government to consider the numerous concerns raised 
by the ACB, and the public, is troubling indeed. 

The ACB has tirelessly sought information on the GM 2,4-D maize cultivation from various 
DARLLD officials and, to date, only the Chief Director has provided us with some meaningful 
insights. We have also sought information from industry, including Grain South Africa (GrainSA), 
the South African National Seed Organisation (SANSOR), the South African Grain Information 
Service (Sagis), and other linked institutions such as Biosafety South Africa and the Bureau 
for Food and Agricultural Policy (BFAP). Attempts to solicit information directly from Corteva 
were refused, on the grounds that the information sought is confidential and proprietary (ACB, 
2020b). Much information on 2,4-D, and in particular 2,4-D GM maize, can be found on the ACB’s 
website.  

Background information
Corteva Inc. (also known as Corteva Agriscience) is a major American agricultural chemical and seed 
company. Initially, Corteva was an agricultural unit of DowDupont, known as Dow Agrosciences, prior to 
being spun off as an independent public company on June 3, 2019, and Pioneer Hi-bred International Inc. 
is a wholly-owned subsidiary. The ACB unsuccessfully opposed the merger between Pioneer Hi-bred and 
Pannar Seed,2 which was approved by the Competition Appeal Court, subject to conditions, in May 2012. 
Noteworthy is that by 2017, Pioneer held 80% of GM white maize varieties (for human consumption) and 
72% of yellow maize varieties (for animal feed) (ACB, 2017a).

1. See More poisoning of South Africa’s staple food given the go-ahead: 2,4-D GM maize varieties approved https://www.acbio.
org.za/more-poisoning-south-africas-staple-food-given-go-ahead-24-d-gm-maize-varieties-approved

2. https://www.acbio.org.za/wp-content/uploads/2015/02/compcom_submission_pioneer_pannar.pdf
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Status of 2,4-D GM maize cultivation in South Africa 
This alert aims to provide an update on the status of these three varieties, based on these issues:

1. Is commercial cultivation underway? 
2. If so, where is the seed of these varieties being grown?
3. Have products of the three 2,4-D maize varieties entered South Africa’s food system?

However, we were unable to ascertain whether there is any cultivation of 2,4-D GM maize at the 
moment, despite persistent attempts to obtain this information from the DALRRD and industry. 
A follow up email to Corteva,3 was met with this response:

“Please note that the information that you have requested is protected business proprietary 
and confidential information. As such, we are unable to share the same with you.”

3. M, Barbra, 2020, Personal communication, 6 August
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Of note, three months after the general release of the 2,4-D GM maize varieties, additional 
permit approvals were granted to Corteva subsidiary Pioneer Hi-bred, in March and August 2020, 
for planting 5.7 kgs and 20 kgs respectively of MON 89034 x TC1507 x NK603 x DAS 40278-94 
– one of the three approved 2,4-D maize variety events. Since this amount is not sufficient for 
commercial cultivation over large areas, this could signify a move towards multiplication and 
registration of the 2,4-D varieties (see discussion below). 

The registrar for the GMO Act, in email correspondence5 to the ACB, stated that;

With regard to commercial planting, once general release is granted companies would plant 
in different areas in preparation for variety registration. This usually takes over a period of 
two years.

The granting of the permit for general release was almost a year and a half ago. So, could this 
be a step towards Pioneer’s compliance with the Plant Improvement Act for variety registration 
and large-scale cultivation of the 2,4-D varieties? (The Plant Improvement Act is the industrial 
seed law dealing with corporate seed marketing issues). Further, since Pioneer is a subsidiary 
of Corteva, the entrenchment of corporate expansion within the South African food and 
agricultural system seems well underway, particularly on 2,4-D varieties. Pioneer has also made 
several other applications on 2,4-D, particularly on soybean, which are currently under trials. 

The DALRRD’s Chief Director, in his response to ACB’s inquiry6 on the status of cultivation for 
Corteva’s 2,4-D GM maize varieties, noted that: 

The general release permit conditions do not require the permit holder to indicate when and 
where the GM event would be planted. 

Permit holders are however, required to provide data on the performance and efficacy of the 
GM events in the different planting regions when they submit annual reports.

Annual reports for the events in question are expected to be submitted in April 2021.

At the point at which the annual reports are submitted we will assess to what extent the 
information you are seeking is covered in the reports and also if we can release the report in 
form received (meaning that it might contain sensitive business information). We will revert 
on this item at the appropriate point.

The DALRRD response is discussed below.

Concerns over effective compliance and monitoring of impacts of  
2,4-D GM maize varieties 

There are serious concerns surrounding the effective monitoring of the impacts of 2,4-D 
GM maize varieties since the granting of the permit for general release. Specifically, the lack 
of indication of the areas for commercial cultivation of 2,4-D is hugely problematic, given 
the grave concerns the ACB and civil society have raised over the past years. This brings into 

4. See 2020 Permit list  https://www.dalrrd.gov.za/doaDev/sideMenu/biosafety/doc/GMO%20permit%20list%20-%202020.pdf
5. N, Mkonza 2020, Personal Communication, 02 March
6. J, Jaftha 2021, Personal Communication, 31 March
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question the effectiveness of both compliance and impact-based monitoring, which is required 
to be undertaken by key government institutions in the public interest, and in line with their 
administrative justice and constitutional obligations. According to the GMO Act of 1997, the 
executive council is required to undertake compliance monitoring with regards to GM activities. 
Specifically, Article 5 on the powers and duties of the Council states that:   

In order to achieve its objectives, the Council may- 
 
(e) require the registrar to arrange for the inspection by an inspector of facilities where 
activities with or the release of genetically modified organisms are being undertaken; 
(f) require the registrar to arrange for the inspection of all activities as he or she may deem 
necessary, including contained use, trial release and general release to ensure that all terms 
and conditions attached to a permit issued under this Act are complied with.

This being the second year into Corteva’s approval for commercial planting, and inferred 
preparations for variety registration, and with travel restrictions easing up in South Africa, we 
strongly recommend that the Registrar deem it necessary to conduct inspection visits and share 
information with the public.

In addition, the South African National Biodiversity Institute (SANBI), in accordance with the 
National Environmental Management Biodiversity (NEMBA) Act 10 of 2004, is mandated to 
monitor impacts of GMOs on the environment. However, since the introduction of GM crops 
in South Africa, only one study has been published by the SANBI, which was on monitoring the 
environmental impact of Monsanto’s now obsolete trait, MON 810. In email correspondence 
to the SANBI, the ACB requested the institution to advise on the steps it will take to monitor 
the impacts of 2,4-D GM maize cultivation on biodiversity and the environment, and to assess 
whether the necessary protocols are in place to protect the public from adverse impacts, as a 
result of the cultivation of 2,4-D maize. However, the SANBI directed the ACB’s inquiry to the 
Registrar of the GMO Act, commenting that there is a lack of available information for conducting 
monitoring, which poses a huge challenge for evaluating impacts arising from GMOs. 

Thus, since the SANBI is unable to fulfil its NEMBA-mandated obligation to monitor and 
report on what is being grown and what toxic chemicals are entering our food system and 
environment, and their impacts, this institution appears to be hamstrung in fulfilling its 
mandate to protect our biodiversity, which also implies that the decision-making process under 
the GMO Act is problematic. 

Lack of comprehensive impact and risk assessment of 2,4-D GM maize on the 
environment and human health 

In 2019, the Minister of Environmental Affairs Ms Nomvula Mokonyane pointedly ignored the 
ACB’s written request that EIAs should be conducted for Corteva’s three GM 2,4-D maize events, 
prior to their approval, due to the risks they may pose to the environment and human health.7 
The Minister disregarded the DEFF’s criteria on what should trigger an EIA for a GMO event. 
To date, not one EIA has been conducted for any of the GMOs that have been released in the 
environment.8

7. See https://www.acbio.org.za/sites/default/files/documents/202003/press-release-fierce-opposition-cortevas-2-4-d-gm-
maize-seed-acb-calls-minister-mokonyane-order-full.pdf

8. See http://biosafety.org.za/information/dig-deeper/compliance/relevant-acts-regulations--guidelines 
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In addition, only recently is there currently a process by the Department of Environment, Forestry 
and Fisheries (DEFF) to initiate a process to update the Environmental Risk Assessment (ERA) 
of 2008. However, the ACB has since noted serious loopholes within the current and proposed 
draft ERA framework, particularly since the impact of associated chemicals is not included as 
part of EIA triggers when it comes to the use of herbicide tolerant crops. This clearly removes 
accountability from the industry in ensuring protection of human health and the environment, 
and passes the burden of the impacts of its toxic chemicals onto the South African public, 
workers, farmers and our environment. 

In our submission to the DEFF, the ACB requested that on-farm, upstream and downstream 
impacts of associated chemicals must be included as part of the ERA and the EIA, and integrated 
into the entire process of identifying, assessing, managing and monitoring risks, in order to fulfil 
the legal mandate of the Department and the SANBI, to prevent harmful consequences of GMOs 
to the environment and human and animal health.9 Further, the ACB has requested that there is 
clear articulation of steps to trigger an EIA, which includes accounting for associated chemicals, 
cultivation practices, social and environmental impacts, and cultural heritage. Unfortunately, 
since 2,4-D GM maize varieties have already been approved,  there has been a failure to conduct 
comprehensive, independent and transparent environmental, socio-economic and food safety 
assessments for these events. 

9. ACB’s submission to the Department of Environment on the draft Environmental Risk Assessment Framework

Tanzanian farmer with drought-affected maize ©Anne Wangalachi: CIMMYT
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2,4-D and concerns for biodiversity and human health 
2,4-Dichlorophenoxyacetic acid (2,4-D), widely known as a controversial toxic herbicide, was developed 
by Dow Chemical in the 1940s (ACB, 2017b). It was one of the two active herbicide ingredients in the 
infamous ‘Agent Orange’, the war chemical used to devastating effects by the US military during the 
Vietnam war (ACB, 2017b). It is a synthetic hormone that mimics a type of plant hormone, called auxins. 
Hormone mimics are widely associated with adverse health effects, including developmental and 
reproductive toxicity, as a result of hormone disruption. 2,4-D has been shown to exert a wide range of 
toxic effects, including carcinogenicity, endocrine disruption, reproductive toxicity and neurotoxicity, 
which have led to various restrictions on its use by governments (ACB, 2019). 2,4-D has also been linked 
to increases in birth abnormalities in high use areas in the US (Garry et al., 1996: ACB, 2019) and it 
is thought to interfere with male reproduction, with effects including disrupted testosterone levels 
and spermatogenesis; reduce mortality of human sperm; and increased sperm abnormalities in farm 
workers (Islam et.al., 2017: ACB, 2019). 

Exposure of 2,4-D to farm workers has resulted in higher rates of non-Hodgkin lymphoma, a cancer of 
the lymph node, as evidenced by numerous studies across various countries (ACB, 2019). 2,4-D has also 
been categorised as a Group 2B possible human carcinogen by the World Health Organisation’s Cancer 
arm, the International Agency for Research on Cancer (IARC). Studies also show increases in oxidative 
stress in exposed maize farmers, which may be behind 2,4-D’s carcinogenic effects (Lerro et al., 2017: 
ACB, 2019). Human exposure to 2,4-D can be through drinking water, soil and foodstuff contaminated 
by 2,4-D. In addition, 2,4-D contaminated air can cause irritation, itching, burning sensation of skin and 
shortness of breath in the upper lung, while its ingestion results in vomiting, diarrhoea, headaches, 
skeletal muscle injury, irritation, hypertension, etc. (Islam et.al., 2017). 

Other modes of toxicity have recently been uncovered, including inducing perturbations of  
the gut microbiome in laboratory mice at occupationally relevant doses (Tu et al., 2019; ACB, 2019).  
The gut microbiome confers various health benefits, and its disruption is increasingly associated with  
a large number of disease conditions ranging from cancers to neurological problems such as anxiety  
and autism.

2,4-D has often been detected in surface and ground water, posing huge a environmental problem and 
health hazard due to its low absorption coefficients and high solubility in water (Islam e.t al., 2017), and 
is known to degrade poorly in the environment (ACB, 2019). This eventually threatens the life of exposed 
vegetation and animals. Also, runoffs that end up in local river and water systems may threaten the 
health of aquatic life (Islam et al., 2017). Studies have also shown that 2,4-D can reduce growth rates, 
induce reproductive problems, and produce changes in appearance or behaviour, and could cause death 
of non-target species, including plants, animals and microorganisms (Islam et al., 2017). 

2,4-D is highly volatile, turning into a gaseous vapour, and thus known for its ability to cause pesticide 
drift (ACB, 2019). Off-target movement of 2,4-D during application, which can be as high as 1/10 and 
1/100 of the applied rate, is very serious and costly, since it can cause extensive injury to susceptible 
crops and environments (Islam et al., 2017). It can also affect non-target plants and arthropod 
communities at the sites of simulated drift.  
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Lack of access to information due to confidential and proprietary information 

Finally, there are concerns around the lack of transparency and access to information for 
public interest, which is deemed CBI, with the ACB and the public only able to access redacted 
information and not the permit conditions. This prevents meaningful democratic engagement 
in decision making. Corteva has also denied the ACB access to vital information, such as 
data relating to the monitoring of food for pesticide residues, on the basis of CBI. We are 
astonished that such information is viewed as threatening business profits, when it has direct 
implications for our food systems and health, unless such information would reveal the abject 
lack of regulatory oversight and/or a breach of regulations (ACB, 2020b). If this is the case, it 
demonstrates utter disregard – even contempt – for the concerns and welfare of the citizenry it 
purports to serve.

Trends for 2,4-D in South Africa 
The chemical 2,4-D was developed in order to tackle the widespread onset of superweeds 
no longer resistant to the herbicides used in GM maize crop production, in particular the 
controversial and toxic chemical glyphosate, which is synonymous with Monsanto’s – now 
Bayer’s – ‘Roundup-Ready’ herbicide tolerant GM seeds. 

Two of the approved 2,4-D GM maize varieties have been genetically modified to withstand 
massive doses of glyphosate, as well as glufosinate ammonium. This means that South Africa’s 
staple food – maize – will be sprayed with a cocktail of glyphosate, glufosinate ammonium and 
2,4-D, which are widely associated with serious adverse health effects, including cancers and 
birth defects (ACB, 2019), in addition to the devastating impacts on the environment.   

The approval of these 2,4-D GM maize varieties reintroduces widespread use of an antiquated 
and toxic agro-chemical into our food and agricultural systems, despite an extremely checkered 
history of litigation and even bans in some regions of our country.10 As far back as the 1980s,  
2,4-D esters were withdrawn from all agricultural uses in the Western Cape and then prohibited 
in KwaZulu-Natal in 1991. Aerial applications of formulations 2,4-D (dimethylamine salt) and 
2,4-DB (sodium salt) were banned in KwaZulu-Natal and prohibited in parts of the magisterial 
districts of Camperdown, Pietermaritzburg and Richmond in 1991. This was after vegetable 
producers from the Tala valley took legal action against an herbicide manufacturer, when 
their crops were damaged by spray drift of herbicides that included 2,4-D. Noteworthy is that 
Mozambique, Norway and Vietnam have banned 2,4-D.11

This leads to the question: why were 2,4-D crops approved for commercial cultivation when its 
formulations have been banned in several areas in the country? What is the implication of this 
approval for KwaZulu-Natal and Western Cape and have these provinces been consulted, and 
their concerns taken into account, before the approval of the 2,4-D maize varieties? 

10. https://www.nda.agric.za/doaDev/sideMenu/ActNo36_1947/bannedAndRestricted.htm
11. See Global Pesticides Bans https://pesticideinfo.org/pesticide-maps/global-ban
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South Africa and the use of herbicides in GM based agriculture
Currently, South Africa is the biggest importer and user of pesticides in sub-Saharan Africa, with more 
than 500 registered active ingredients (Quinn et al., 2011: ACB, 2020a). The introduction of GM crops – 
particularly herbicide tolerant crops – has resulted in a 15-fold increase in the global purchase and use 
of glyphosate since “Roundup Ready” genetically engineered glyphosate-tolerant crops were introduced 
worldwide in 1996 (Benbrook, 2016). 

Globally, about 80% of cultivated maize is herbicide tolerant, requiring the application of glyphosate, 
which has led inevitably, to the emergence of an array of superweeds. In South Africa, herbicide tolerant 
GM maize accounted for over 60% of the entire maize crop in 2013/14 (ACB, 2015). Information from 
the South African government and regulators on the impacts of the increased use of herbicides on 
human and animal health; the environment; soil and water organisms, and biodiversity, as well as 
the epidemic rise of weed resistance, is not in the public domain. It is unlikely that this information 
even exists, as these impacts are barely monitored, investigated or studied. One lone study done in 
North-West Province (Horn et al., 2019) detected 2,4-D at all the sites surveyed, with concentrations 
exceeding safety limits for drinking water, as set by European Union guidelines (ACB, 2020a). Similarly, 
a recent study on the global risk of pesticide pollution has identified South Africa as one of the top five 
watersheds with high pollution risk, due to pesticides adversely affecting water quality, biodiversity and 
human health (Tang et al., 2021). Despite the grave concerns on record, in regard to deleterious impacts 
of agrochemicals, their use has gone unassessed and unmonitored, putting small scale farmers, farm 
workers and ecosystems at grave risk (ACB, 2020a).

Now, with the advent of superweeds, these biotech behemoths have developed and commercialised GM 
seeds that are resistant to more and more toxic agrochemicals.  

The South African government and its regulators have created a situation where the agrochemical 
industry is left to manoeuvre and “regulate” itself, under the guise of CBI. This increases cultivation of 
GM crop plants and the use of toxic chemicals, and further entrenches the industry’s dominance and its 
dangerous patented/proprietary technologies in our food production systems. 

Clearly, the concerns we raised about the adverse impacts of agrochemicals have not been taken into 
account in the current risk assessment and management protocols, or enforcement measures (ACB, 
2020a). From our perspective, these have been ignored because, only now is a process underway on the 
part of the DEFF to update risk assessment protocols to identify triggers for EIAs to be conducted, and 
even this does not include the impacts of associated agrochemicals.

And yet industrial agriculture has impacted massively on biodiversity, and particularly on agricultural 
biodiversity, creating conditions of extreme vulnerability and incapacity to respond to shocks such 
as climate disasters, pest infestation and pandemics, as has been starkly evident with the Covid 19 
pandemic.12 When shocks occur, smallholder farmers, rural dwellers, indigenous and local communities, 
who depend strongly on the biodiversity around them for survival and livelihoods, and who play a critical 
role in protecting and reproducing it, are the ones that have to bear the brunt and pay the highest price. 
Thus, a ban on toxic chemicals is needed. 

12. See ACB’s Series on multiple shocks in Africa: https://www.acbio.org.za/introducing-acbs-multiple-shocks-africa-series-
ecological-crisis-capitalist-nature-decolonisation
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Conclusion 
GM-based agriculture continues to increase the use of toxic chemicals that have adverse 
impacts on human health, water systems and agricultural biodiversity. This is deeply concerning, 
in a context where biodiversity loss is occurring at very alarming rates, leaving most rural 
dwellers, smallholder farmers and local communities vulnerable. There is an inextricable 
interconnectedness between climate change, deforestation, industrial agriculture and generally 
speaking, agrarian extractivism and extractivist development, which individually and collectively 
drive social and political instability and food insecurity on the continent. And these are further 
fuelling the systemic existential crises we face globally.

It is unfortunate that the South African government and its regulators allow the agro-
chemical industry to use CBI as a reason to withhold information, thereby creating a conducive 
environment for the increased cultivation of GM crop plants and use of toxic chemicals, further 
entrenching the industry’s dominance and proprietary technologies in our food systems.

The ACB calls for a ban on the cultivation of 2,4-D GM maize, and further demands 
accountability, transparency and access to relevant information, in line with the public interest, 
to ensure proper engagement in decision making processes. We continue to reiterate our 
opposition to GM based agriculture and trade systems, and urge the South African government 
to ban all toxic herbicides, including 2,4-D, and to phase these out of our food systems, including 
transitioning out of GM-based agriculture towards agro-ecologically based food systems. To 
envision a future for Africa, we Africans must look into the past and examine the present. 
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