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On 7 April 2015 the African Centre for Biosafety officially changed its name to the 
African Centre for Biodiversity (ACB). This name change was agreed by consultation 
within the ACB to reflect the expanded scope of our work over the past few years. All 
ACB publications prior to this date will remain under our old name of African Centre 
for Biosafety and should continue to be referenced as such.

We remain committed to dismantling inequalities in the food and agriculture 
systems in Africa and our belief in peoples’ right to healthy and culturally appropriate 
food, produced through ecologically sound and sustainable methods, as well as their 
right to define their own food and agriculture systems.
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Acronyms and abbreviations
AATF  African Agricultural Technology Foundation
ABNE  African Biosafety Network of Expertise
ACB  African Centre for Biodiversity
AGRA   Alliance for a Green Revolution in Africa
ARC  Agricultural Research Council [South Africa]
ARI–Ilonga  Agricultural Research Institute – Ilonga [Tanzania]
BASF  A German chemical company
BMGF   Bill & Melinda Gates Foundation
CFT/s  Confined field trials
CIMMYT International Maize and Wheat Improvement Centre
COSTECH Tanzania Commission for Science and Technology 
DAFF  Department of Agriculture, Forestry and Fisheries [South Africa]
DH  Doubled Haploid
DHT  Doubled Haploid Technology
DRDAR  Eastern Cape Department of Rural Development and Agrarian Reform
DT  Drought-tolerant
DTMA  Drought-Tolerant Maize for Africa
DTMASS Drought-tolerant Maize for Africa Seed Scaling
EIA  Environmental Impact Assessment
ET  Evapotranspiration
FAQs  Frequently Asked Questions
FISP  Farm Input Subsidy Programme
GE  Genetic engineering
GM  Genetically modified
GMO/s  Genetically modified organism/s
IIAM  Instituto de Investigação Agrária de Moçambique (Mozambican Agrarian 
  Research Institute)
IITA  International Institute of Tropical Agriculture
IP  Intellectual property
IRM  Insect resistance management
ISAAA  International Service for the Acquisition of Agribiotech Applications
KALRO  Kenya Agriculture and Livestock Research Organisation
KARI  Kenya Agricultural Research Institute 
KBCH  Kenya Biosafety Clearing House
KEPHIS  Kenya Plant Health Inspectorate Services 
MARS  Marker-assisted recurrent selection
NAADS  National Agricultural Advisory Services [Uganda]
NaCCRI  National Crops Resources Research Institute [Uganda]
NAR/s  National Agricultural Research Agency/Agencies
NARO/s  National Agriculture Research Organisation [Uganda]
NBA  National Biosafety Authority [Kenya]
NBC  National Biosafety Committee [Kenya]
NEMA  National Environment Management Authority
NPT  National performance trial
OFAB  Open Forum on Agricultural Biotechnology [Tanzania]
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OPV/s  Open pollinated variety/varieties
OWC  Operation Wealth Creation [Uganda]
PBR  Plant Breeders Rights
PVP  Plant Variety Protection
QTL/s  Quantitative Trait Loci
SSA  Sub-Saharan Africa
SMTA  Standard Material Transfer Agreement
STMA  Stress-Tolerant Maize for Africa
t/ha  Tonnes per hectare
UNFFE  Uganda National Farmers’ Federation
UPOV  International Union for the Protection of New Varieties of Plants
US  United States of America
USAID  United States Agency for International Development
USDA  United States Department of Agriculture
USTA  Uganda Seed Trade Association
VRTC  Viticulture Research and Training Centre [Makutupora, Tanzania]
WEMA  Water Efficient Maize for Africa
WUE  Water use efficiency

Note: The phrase ‘the WEMA countries’ refers to five African countries: Kenya, Mozambique, South Africa, 
Tanzania and Uganda.
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About this paper and the 
research challenges 
Since 2008 the African Centre for Biodiversity 
(ACB) has been at the forefront of opposing 
the introduction into Africa of genetically 
modified (GM) maize, intended to be 
marketed as a GM drought-tolerant variety. In 
August 2015, the ACB launched an application 
to review the decision by South Africa’s 
Executive Council for Genetically Modified 
Organisms (GMOs), which has approved 
Monsanto’s submission for commercial 
release of the GM DT trait—MON 87460. 
This review was not successful and the ACB 
is currently in the process of having the 
decision (to allow the commercialisation of 
MON 87460) set aside by a High Court in 
South Africa (ACB 2017a). ACB’s legal papers 
highlights the extent to which the approval 
process was fraught with irregularities, 
indicating that the Executive Council failed 
its mandate to review this application on the 
basis of sound, unbiased, scientific evidence 
(ACB 2017b).

This paper is a scoping study and aims to 
appraise, to the best of our knowledge, the 
current status of the roll-out of a public-
private partnership which forms the the 
Water Efficient Maize for Africa (WEMA) 
project in five African countries: Kenya, 
Mozambique, South Africa, Tanzania and 
Uganda. The partnership is between the 
African Agricultural Technology Foundation 
(AATF), the International Maize and Wheat 
Improvement Centre (CIMMYT), Monsanto 
and the National Agricultural Research 
Agencies (NARs).

To some extent, the paper attempts to 
provide a better understanding of the 
respective roles of the WEMA project and the 
Drought-Tolerant Maize for Africa (DTMA) 
project, as well as the relationship between 
the two projects apropos breeding and 
distributing conventionally bred drought-
tolerant (DT) maize seed. The paper also tries 
to explain the sources of the germplasm used 
to breed conventional drought-tolerant maize 
varieties. Specific attention is given to the 
current status of research, the distribution of 
conventionally bred WEMA DT varieties, and 
the GM DT maize component of the WEMA 

project.

It is suggested that this paper be read 
together with work already produced by the 
ACB on WEMA: Profiting from the climate 
crisis, undermining resilience in Africa: Gates 
and Monsanto’s Water Efficient Maize for 
Africa (WEMA) Project (2015), as well as the 
recently submitted Objection against the 
General Release of MON 87460 x NK 603 x 
MON 89034 in South Africa (2017).

Research Challenges 

Research for this paper has been severely 
hindered by the secrecy that surrounds the 
WEMA project. The AATF (the so-called ‘not 
for profit’ organisation that coordinates the 
WEMA programme) exercised such tight 
control over any information related to 
WEMA that most stakeholders who were 
approached for interviews declined the 
request and referred our lead researcher 
to the AATF. The AATF reverted to our lead 
researcher with scant information, more 
than a month after the original request was 
submitted. It then referred the researcher to 
project information available online, which 
is limited and out-of-date. Monsanto refused 
to respond to questions, indicating that the 
AATF would respond to any queries about 
WEMA. Interview requests made to some of 
the National Agricultural Research Agencies 
(NARs) (Kenya and Uganda) were deferred to 
the AATF, who in turn refused permission for 
NARS to speak to the researcher.

In South Africa, the lead person for WEMA 
evaded several attempts to set up interviews. 
In Tanzania, the research team had not yet 
been granted an interview with the WEMA 
collaboration team in-country, at the time 
this paper was published. However, research 
in Tanzania acquired a copy of WEMA’s 
application for Confined Field Trials to test 
transonic maize with traits for water use 
efficiency and resistance to stem borer pests in 
Tanzania (undated), which proved a valuable 
source of information. In Mozambique, our 
researcher was able to interview the WEMA 
coordinator and the person responsible for 
communication for the WEMA project. The 
International Maize and Wheat Improvement 
Centre (CIMMYT) kindly provided some 
input but declined to comment on licence 
and intellectual property (IP) aspects of 
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the WEMA project, and referred our lead 
researcher to the AATF.

Key findings 
• Much like the Drought-Tolerant Maize 

for Africa (DTMA) programme (which 
terminated in 2015) and its successor, the 
Stress-Tolerant Maize for Africa (STMA) 
programme, the WEMA project falls within 
broader endeavours which have been 
underway for over two decades. These 
efforts aim to build a private sector-driven 
seed industry in Africa and spread the 
adoption of hybrid maize varieties. Hybrid 
seeds are capturing African markets at a 
rapid pace and represent an average of 
57% of maize seed grown on the continent 
(Abate et al. 2017).

• Significant links exist between the DTMA 
and WEMA projects: “CIMMYT has used 
conventionally derived DT (drought-
tolerant) maize germplasm from the 
DTMA project and other earlier projects for 
developing improved maize varieties under 
the WEMA project.”1

• Non-GM conventional hybrids deployed 
under WEMA are DT white maize varieties. 
The WEMA claims that a total of 70 
conventional hybrid maize varieties have 
been developed and are available across 
the WEMA countries. However, this does 
not mean that all registered WEMA 
conventional hybrids are commercialised. 
Our research established that, at this stage, 
only a handful of these varieties had been 
rolled out to farmers in Kenya, Uganda and 
Tanzania.

• To the best of our knowledge, in Kenya, a 
total of 48 WEMA varieties were officially 
released between 2013 and 2017, but 
only one variety (WE 1011) can be found 
on the shelves of seed companies. In 
Mozambique, among the 18 DT hybrid 
maize varieties identified in the first phase 

of the WEMA project, three varieties were 
selected for release (WE 2101, WE 3128 
and WE 3127). These are waiting for final 
approval from the National Committee of 
Variety before commercialisation. In South 
Africa, a total of 12 WEMA varieties appear 
on the variety list (2016). Of these, WE 3127 
and WE 3128 were released in September 
2014. These varieties are still being bulked 
up before their large-scale commercial 
release in 2017. In Tanzania, of the 11 WEMA 
conventional maize hybrids released, only 
one variety (WE 2109) has been multiplied, 
sold and grown by farmers (Kitabu 2016). 
In Uganda, where a total of 10 WEMA 
conventional hybrids are said to have been 
released, three of these (WE 2106, WE 2115 
and WE 2114) appear to be commercially 
available.

• With regard to the GM component 
of the project, WEMA focuses on the 
development of DT and insect resistance. 
Although two companies are involved in 
the GM component, the general literature 
refers only to Monsanto. In 2007, BASF (a 
German chemical company) and Monsanto 
announced their collaboration in plant 
biotechnology to develop crops that are 
more tolerant to adverse environmental 
conditions. BASF and Monsanto are “jointly 
donating to the WEMA partners up to 
four commercial track drought tolerance 
transgenic events from their collaboration” 
(AATF 2017f: 2). (Our research could not 
establish the contribution by BASF to 
the project.) These DT events are then 
introgressed into conventional hybrids 
developed under WEMA.

• Monsanto is said to have donated the 
insect resistance transgenes (MON 89034) 
to the WEMA project in South Africa, where 
resistance to MON 810 has developed. 
Monsanto has also donated the MON 810 
trait to the other four WEMA countries 
(Agricultural Research Council (ARC), 
2016). MON 87460 (drought-tolerant) 
was donated to all five WEMA countries 
via the National Agricultural Research 
Agencies (NARs). These include: The South 
African ARC; the Tanzanian Commission 

1.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	
Comm.	22	May	2017.
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for Science and Technology (COSTECH); the 
Mozambican Agrarian Research Institute 
(IIAM); the Kenya Agriculture and Livestock 
Research Organisation (KALRO); and the 
Ugandan National Agriculture Research 
Organisation (NARO). These agencies are 
responsible for management of WEMA 
processes in-country, with support from 
the AATF which remains responsible for 
granting (non-exclusive) rights to seed 
companies in these countries.

• South Africa’s biosafety authorities 
granted approval of MON 89034 as early 
as 2010. In all other WEMA countries, 
MON 8010 is currently undergoing 
confined field trials (CFTs). MON 87460 
(a DT event) is also under CFTs in Kenya, 
Tanzania and Uganda, and CFTs are about 
to begin in Mozambique. The stacked 
event MON 810 and MON 87460, which is 
“generated by conventional crossing from 
two parental lines, i.e. MON 87460 and 
MON 810” (COSTECH et al. 2017), is also 
undergoing CFTs in Kenya. Submissions 
for testing of this stacked event were 
approved in Uganda in 2016 (Landu 2016) 
and have just been submitted in Tanzania 
(COSTECH et al. 2017).

• Incorporation of an insect resistance 
component to a project focusing on water 
efficiency is perplexing. WEMA justifies the 
insect resistance component by claiming 
that the yield gains achieved through 
DT need protection from insects, which 
are more likely to inflict damage to crops 
during droughts (AATF 2017d). Marketing 
of insect resistance and DT as a ‘symbiotic’ 
package is manipulative—it indicates 
that the promotion of MON 89034, under 
WEMA, is part of a great masquerade to 
push GMOs involving other traits into the 
rest of Africa.

• To compound the problem, WEMA is 
promoting the highly compromised MON 
810, an event that failed dramatically in 
South Africa and has been phased out 
in SA (ACB 2015). The variety failed due 
to massive insect resistance, after only 
15 years of utilisation in commercial 
agriculture in South Africa (ACB 2013a), 
as well as having been found completely 
unsuitable for small-scale farming systems 
(ACB 2015). This should serve as a warning 

for any countries currently involved in 
field trials for this event, with a view to 
commercialisation. 

• It appears that WEMA’s (unverified) 
yield information stems from field trials 
conducted in experimental stations, in 
which the controlled conditions are far 
removed from the conditions experienced 
by farmers in the field. As argued by 
Setimela (2017a), Sub-Saharan Africa (SSA) 
has one of the highest yield gaps between 
controlled and field conditions. This is 
attributable to the “multiple stresses 
that crops face throughout the season 
in smallholder farmers’ fields” (Setimela 
et al. 2017a). The strategy used by private 
companies—that of breeding under 
non-stress conditions—invariably results 
in greater yield figures (Setimela et al. 
2017a). This is the basis of the misleading 
statements on efficacy made by private 
companies and the WEMA project.

• In addition, trials conducted in a controlled 
environment cannot be representative of 
the specific conditions of various agro-
ecological zones (Fisher, van den Berg 
and Mutengwa 2015b). This is illustrated 
by the yield outcome from the 2014/15 
planting season, made publicly available 
by the ARC (ARC) (2016b). The ARC 
states that smallholders in Limpopo’s 
Mokopane district, who were given WEMA 
conventional seed as part of WEMA’s 
promotional launch, achieved a yield of 
1.14 tonnes per hectare (t/ha) during the 
2014/15 drought, compared to 0.6 t/ha 
during the previous season (ARC 2016b). 
These yields are far from the success that 
the ARC would like to present. It is only if 
small-scale farmers are able to produce 
a yield of 3 t/ha that local agronomists 
will consider that WEMA hybrids have 
performed well. This is the minimum yield 
for farmers to break even, even when 
buying seed that is royalty-free.

• Information relating to performance and 
quality control is notably absent from the 
WEMA website. This lack of clarity on the 
performance of WEMA technologies was 
pinpointed by social audits conducted 
by the Ethical, Social, Cultural, and 
Commercialisation Program of the Sandra 
Rotman Centre (University Health Network 
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and University of Toronto, Canada). These 
social audits were conducted in 2009, 
2010 and 2011, but it seems that the 
WEMA project has not monitored the 
social impact of the project since, or, if 
this information exists, it is not publicly 
available.

• A key selling point of conventional and GM 
WEMA maize is that it is made available 
‘royalty-free’ to small-scale farmers 
in target countries. The terms of this 
licensing arrangement are: “CIMMYT and 
Monsanto respectively grant to AATF a 
personal, non-transferable, non-exclusive, 
fully paid-up, royalty-free license to each 
of the drought-tolerant maize lines to 
be developed in the project” (AATF 2017f: 
2).This assertion could not be tested 
with Monsanto, but it can be assumed 
that, as the technology provider it had 
to provide the DT/Bt royalty-free—this is 
the only avenue for accessing CIMMYT’s 
germplasm. Indeed, CIMMYT makes 
germplasm available only under strict 
conditions, one of which is that project 
collaborators must commit to royalty-free 
use of the germplasm.

• The assumption being tested here is 
that of the Trojan Horse theory; once the 
conventional breeding part of the project 
is established and gives results, this will 
justify and facilitate the introduction of 
GM DT and Bt maize. These are already 
promoted as being “more robust” and 
“performing better” (AATF 2017a) than 
conventional DT varieties, as the ACB has 
already indicated.

• The WEMA project is thus being 
used as justification, based on the 
precedent created by the introduction of 
conventional DT hybrid maize—ostensibly 
royalty-free and for the ‘benefit’ of small-
scale farmers—to weaken biosafety 
regulation, particularly in Tanzania and 
Mozambique.

• It is fair to assume that once the DT/Bt 
GM royalty-free events are commercially 
released in the target countries (and then 
more broadly across the continent), future 
stacking of DT events will include herbicide 
tolerance (Roundup Ready). This is a 
technology with an associated herbicide 

use—glyphosate—which is commercially 
highly profitable to Monsanto and which 
it will not relinquish. This is confirmed by 
Monsanto’s recent submission in South 
Africa for approval of the commercial 
release of MON 87460 x NK 603 x 
MON 89034, intended for cultivation 
in the entire region of southern Africa 
(ACB 2017). This stacked event combines 
“drought tolerance, insecticidal activity 
and herbicide tolerance”; for WEMA, this 
represents the ‘ideal’ GM hybrid.

1. Background to the 
research and deployment 
of hybrid Drought-Tolerant 
Maize seeds in africa 
The Drought-Tolerant Maize for Africa 
(DTMA) Programme and its Successor, 
Stress-Tolerant Maize for Africa (STMA) 

The Drought-Tolerant Maize for Africa (DTMA) 
project (2007–2015) aimed to develop several 
hybrid and open pollinated DT maize varieties 
for the benefit of smallholder farmers. It 
expected to increase maize yields “by at 
least one ton per hectare under moderate 
drought conditions and with a 20 to 30% 
increase in farmers’ current yields” (da Luz 
et al. 2014). The DTMA was funded by the 
Bill and Melinda Gates Foundation (BMGF) 
and jointly implemented by the CIMMYT 
in eastern and southern Africa, and the 
International Institute of Tropical Agriculture 
(IITA) in West Africa, in collaboration with 
National Agricultural Research Agencies 
(NARs) across 13 African countries (Angola, 
Benin, Ethiopia, Ghana, Kenya, Malawi, Mali, 
Mozambique, Nigeria, Tanzania, Uganda, 
Zambia and Zimbabwe). DTMA has focused 
on “conventional pedigree hybrid breeding 
as well as parental marker-assisted recurrent 
selection (MARS) schemes” (Edmeades 2013). 
DTMA accounts for a “well-characterized 
association mapping panel of 293 diverse 
inbreds that have been used to identify 
genomic regions and sources of tolerance to 
drought and heat alone or in combination 
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that could potentially be used in a wide range 
of germplasm” (Cairns et al. 2013, as cited in 
Edmeades 2013:19).

The legacy DTMA bulletin reported that a 
total of 38 DTMA varieties were grown in 
SSA in 2013/14, with “each of the 13 countries 
reported growing at least one new DTMA 
variety“. In Nigeria, five DTMA varieties were 
grown and 23% of the land was planted to 
DTMA varieties; in Benin, five varieties on 22% 
of the arable land; and in Malawi, six varieties 
on 22% of the arable land. The project also 
reported that “in general, maize showed 
better performance in DTMA target countries 
than in other countries” (CIMMYT 2015a:5).

The DTMA ended in 2015 and a follow up 
project was developed and rolled-out under 
the name “Drought-tolerant Maize for Africa 
Seed Scaling” (DTMASS). This project focuses 
on seven countries in eastern and southern 
Africa: Ethiopia, Kenya, Malawi, Mozambique, 
Tanzania, Uganda and Zambia. The purpose 
is to ‘scale up’ access to the original DT 
varieties bred during earlier phases of the 
DTMA project, with a target of 12,000 MT of 
certified seed to be produced by 2019. The 
aim of DTMASS is to “work hand in hand 
with seed companies to see a replacement of 
dated varieties that are older than 15 years in 
Benin, Ethiopia, Ghana, Kenya, Mali, Nigeria, 
Tanzania and Uganda” (CIMMYT 2015b).

The more formal successor of the DTMA, 
however, is the Stress Tolerant Maize for 
Africa (STMA) programme, funded by a 
separate funding stream (BMGF and the 
United States Agency for International 
Development (USAID)).2 While STMA and 
its preceding projects are closely related, 
STMA’s emphasis is on incorporating 
multiple stress tolerances in one variety.3 
Such stresses include “heat, drought, poor 
soil fertility, diseases like MLN, Striga, gray 
leaf spot” (Menkir, as cited in STMA Bulletin 
2017). Essentially, the scope of the STMA 
is to combine DTMA and improved maize 
for African soils (uptake in nitrogen).4 
Mozambique is excluded from the pool of 
STMA targets because this country does not 

fall “among the donor’s priority countries” 
(BMGF).5 South Africa, which was originally 
not part of the DTMA, now features as one of 
the STMA focus countries (CIMMYT 2017a).

The STMA aims to reach 5.4 million 
households by 2020 through the delivery 
of 54,000 tonnes of certified seed. Its 
target is to release 70 new multiple stress 
tolerant maize hybrids and varieties and 
one of its strategic goals is to “facilitate 
replacement of obsolete varieties with the 
new improved stress tolerant varieties, to 
increase the adoption rate of improved 
varieties in farmers’ fields beyond the current 
57%” (CIMMYT 2017b:2). The figure of 57% 
emanates from a recent study conducted 
across Africa, which found that the rate of 
penetration of hybrids was 82% for East 
Africa, 55% for southern Africa and 36% for 
West Africa—or an average of 57% across 
the continent (Abate et al. 2017). The diagram 
below depicts the pathway for developing 
and delivering stress tolerant maize varieties 
to farmers.

The Water Efficient Maize for Africa 
(WEMA) Project 

The Water Efficient Maize for Africa (WEMA) 
project is a public-private partnership 
coordinated by the African Agricultural 
Technology Foundation (AATF). Monsanto and 
CIMMYT are actively involved in this project, 
with Monsanto contributing its “molecular, 
genomics and biotechnology platforms” and 
CIMMYT contributing its “breeding program 
and adapted maize varieties” (AATF 2017c). 
Monsanto and CIMMYT are therefore the 
main contributors of germplasm.

The project is rolled out in partnership 
with the national agricultural research 
systems (NARs) in Kenya, Mozambique, 
South Africa, Tanzania and Uganda. WEMA 
is funded by the BMGF, the Howard G. 
Buffett Foundation and USAID. The project 
specially targets smallholder farmers who 
will access the WEMA seeds on a royalty-free 
basis. Monsanto is often referred to as the 
main donor of the GM technology, whereas 

2.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT	Maize	Seed	Systems	in	Africa.	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.
3.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT	Maize	Seed	Systems	in	Africa.	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.
4.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT	Maize	Seed	Systems	in	Africa.	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.
5.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT	Maize	Seed	Systems	in	Africa.	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.
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close scrutiny of the Project Collaboration, 
Intellectual Property & Licensing Background 
indicates that BASF and Monsanto have 
together donated to the WEMA partners “up 
to four commercial track drought tolerance 
transgenic events from their collaboration. 
The drought tolerance event(s) will be 
introgressed into inbred lines from the WEMA 
breeding program destined for hybrid seed 
production” (AATF 2017fc:2).

The purpose of WEMA is to develop DT and 
insect-protected maize varieties using both 
conventional advanced plant breeding and 
biotechnology. These improved varieties 
are meant to “provide valuable economic, 
agronomic and environmental benefits to 
millions of farmers by helping them produce 
more reliable harvests under moderate 
drought conditions and better grain quality 
due to reduced insect damage“ (AATF 
2017a:1).

The project’s name is deceptive, leading to 
the assumption that the focus of WEMA is 
to develop drought tolerance in maize, for 
a continent plagued by water stress. The 
project‘s Frequently Asked Questions (FAQs) 
sheet attempts to market drought tolerance 
and insect resistance as a symbiotic means 
of enabling the water efficient cultivation 
of maize, as follows: “The addition of insect 
pest protection to the WEMA project will 
help to ensure better plant health so plants 
will be able to use the water and nutrients 
they have more efficiently. It will complement 
and protect yield made possible through the 
project’s ongoing work” (AATF 2017b:2). This 
intended ‘symbiosis’ is perceived as a means 
to force the deployment of insect-resistant 
GMOs in target countries, under the alluring 
disguise of water efficiency.

The WEMA project is currently in Phase II 
(2013 to 2017), its final phase. WEMA varieties 
were earmarked for dissemination in 2017 

Source: Setimala et al. (2017:3).
NB: Percentages for the formation of 
products refer to the emphasis on each 
product; percentages for regional testing 
on-station and regional on-farm trials refer 
to the number of locations under specific 
management practices.

Figure 1. Pathway for developing and delivering stress tolerant maize varieties to farmers
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• Open pollinated varieties (10%)
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• Managed drought stress (3%)
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Uptake by
• Seed companies
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• Low input conditions (60%)

Variety registration and seed productions

Germplasm collection
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(AATF 2017e). and the project’s goal was to 
achieve the release of 25 drought-tolerant 
hybrid maize varieties by 2017. There is no 
breeding activity for open pollinated varieties 
(OPVs). According to Dr Gospel Omanya 
(AATF), this target had already been passed in 
2015, with 36 hybrid varieties already released 
(especially in Kenya) (ACB 2015).

South Africa is leading the pack regarding the 
commercialisation of WEMA GM events—its 
biosafety authorities granted approval of 
MON 89034 as early as 2010.

In the other four WEMA countries MON 8010 
is currently undergoing CFTs. MON 87460 
(DT event) is undergoing CFTs in Kenya, 
Tanzania and Uganda, and CFTS are about 
to begin in Mozambique. The stacked event, 
MON 810 and MON 87460, is undergoing 
CFTs in Kenya and Uganda, while a 
submission for field trials was recently made 
in Tanzania (COSTECH undated). However, 
the commercial release of GM varieties will 
not happen for a good few years as the 
WEMA GM events are still under trial in 
Kenya, Mozambique, Tanzania and Uganda. 
Biosafety legislation is pending in Uganda 
and Kenya has placed an embargo on GMOs. 
In South Africa MON 87460 is being opposed 
by the ACB (ACB 2017a; 2017b) and legal 
proceedings are currently underway.

In 2013 and 2014 Monsanto and CIMMYT 
were tasked with the production of both 
basic and certified seed for the WEMA project 
(ACB 2015). ACB began monitoring WEMA’s 
progress in 2015 and noted the difficulties 
encountered by its partner seed companies 
regarding bulking and distributing WEMA 
seeds. Current research could not precisely 
establish the extent to which partner 
companies had reached full capacity for 
bulking seed. In Uganda, there were reports 
of DT seed shortages in the 2016 growing 
season. In the 2016/2017 growing season in 
South Africa, the ARC assumed responsibility 
for bulking one of the conventional hybrids 
earmarked for distribution in the country. The 
AATF recently announced the establishment 
in late 2016 of QualiBasic Seed Company, 

a commercial venture incubated by the 
AATF with initial funding from the BMGF. 
The company is expected to address the 
difficulty of accessing quality foundation 
seed by supporting small and medium sized 
seed companies with the production and 
maintenance of quality foundation seed 
(AATF 2017f).

Links between WEMA and Other 
Research on Drought-tolerant Maize 

The AATF presents the relationship between 
WEMA and the DTMA (now the STMA) as 
WEMA complementing and building on the 
DTMA (AATF 2017d:5). The two projects do 
“similar things” although the STMA does not 
engage in GM breeding and operates in more 
countries.6 Another key distinction is that the 
DTMA/STMA partnership does not involve a 
technology provider such as Monsanto.7

With regard to DTMA/STMA’s breeding and 
distribution (input and output supply) of 
conventionally bred DT maize seed, AATF 
documentation mentions WEMA’s capacities 
“for doubled haploid generation, relevant 
Quantitative Trait Loci (QTLs) using state-of-
the-art marker assisted breeding system”, 
and “to conduct marker-assisted breeding 
using Monsanto’s proprietary marker and 
bioinformatics systems to improve CIMMYT 
new inbred lines based on DTMA germplasm 
are rapidly developed using the Monsanto 
proprietary techniques for further use in 
DTMA and WEMA breeding programs” 
(AATF 2017d:2). The collaborative steps 
underpinning this ‘philanthropic’ agreement 
are: “to conduct a molecular analysis of 
existing CIMMYT maize lines entering the 
breeding program in sub-Saharan Africa”, 
aiming to “improve CIMMYT lines by 
incorporating drought-tolerant germplasm 
and identify Quantitative Trait Loci (QTLs) in 
CIMMYT drought-tolerant germplasm”, in 
order to “develop tropical hybrids containing 
drought tolerance genes for testing in 
selected African countries” (AATF 2017d:5). In 
essence, WEMA is claiming to build on the 
DTMA/STMA projects and to do this faster 
(through the GM component).

6.		T.	Abate,	Leader,	STMA,	and	Leader,	Maize	Seed	Systems	in	Africa,	CIMMYT.	Pers.	Comm.	19	April	2017.
7.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	22	May	2017.
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Dr B.M. Prasana, Director of the CGIAR 
Research Program, ‘MAIZE’, and Director 
of the Global Maize Program at CIMMYT, 
stated: “CIMMYT has complementarily used 
conventionally derived drought-tolerant 
maize germplasm from the DTMA project 
and other earlier projects for developing 
improved maize germplasm under the 
WEMA project. Thus, in the five WEMA 
countries, some degree of linkage can indeed 
be made between DTMA and WEMA. New 
conventionally derived DT maize germplasm 
was also developed by CIMMYT through an 
intensive breeding program over the last five 
years”.8

As asserted by CIMMYT, introgression of a 
transgene for improvement of the seed must 
be based on good genetic backgrounds. This 
is true also for conventional breeding and 
plants produced from genetic modification. In 
the WEMA project, this consists of ‘elite maize 
germplasm lines’ contributed by each of the 
partners (Monsanto, CIMMYT and the NAROs 
in each of the WEMA countries). One assumes 
these lines would have drought-tolerant 
characteristics although the AATF literature 
does not specify this; it indicates merely 
that the GM DT events “will be introgressed 
into inbred lines from the WEMA breeding 
program destined for hybrid seed production” 
(AATF 2017c:2).

CIMMYT’s mandate is to make available 
its improved maize/wheat germplasm, 
globally, as international public goods, to 
both public and private sector partners. 
CIMMYT has not developed or deployed 
any GM varieties on its own and focuses 
mostly on conventionally derived hybrids 
and improved OPVs. Although it has never 
been involved in strategic research related 
to GM maize, the organisation does believe 
in deploying innovative technologies for the 
benefit of smallholders. This means that 
the germplasm developed by CIMMYT can 
be made available for collaborative research 

(e.g. WEMA) involving genetic modification. 
The organisation’s policy is to partner with 
technology providers only if:

1. a particular transgenic trait is demanded 
by the partner government;9

2. the given trait is provided royalty-free (this 
is called a ‘humanitarian license’—see Box 
below); and

3. the transgenic event was deregulated in at 
least one country globally.

In such a case, CIMMYT’s germplasm 
background potentially could be used for 
introgression of the specific transgenic trait, 
obtained under humanitarian license from 
the technology provider.

Humanitarian license 
Humanitarian use licenses are “provisions 
in a license whereby inventors and 
technology suppliers protect in advance 
the possibility of sharing their technology 
with people in need. Thus, humanitarian 
use licenses set the conditions for the 
provision of access to innovations for 
people in need on a royalty-free basis 
or at lower costs. Humanitarian use 
licenses assure that products of research 
and development stay publicly available 
and that at the same time the incentive 
function of exclusive intellectual property 
rights are maintained.” (Wikipedia)

Describing the success or not of the 
collaboration between WEMA partners and 
the DTMA, Dr Prasanna, Director of the CGIAR 
Research Program, MAIZE, and Director of 
the Global Maize Program at CIMMYT (based 
in Nairobi, Kenya) said: “Different breeding 
populations are also developed by CIMMYT 
under WEMA, while some germplasm is 
complementarily leveraged from DTMA 
and other earlier projects. While the Maize 
Doubled Haploid (DH) Facility at Kiboko, 

8.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	
Comm.	22	May	2017.

9.	 	Note:	During	the	interview	Dr	Prasanna	contended	that	“the	Government	(or	its	organisation)	might	have	identified	a	
specific	transgenic	trait	(Bt	or	DT+Bt)	as	important	for	the	farming	communities	in	the	specific	country”.	It	is	fair	to	assume	
that	a	government	or	affiliated	research	institution	would	make	this	request	for	improved	traits	that	are	specifically	GM	
only	after	having	been	convinced.	This	raises	the	issue	of	how	these	‘royalty-free’	technologies	are	marketed	to	African	
governments:	What	is	the	‘value	add’	of	a	given	GM	DT	trait	compared	with	conventionally	bred	DT	hybrids	or	OPVs?
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Kenya, was established by CIMMYT only in 
2013, the WEMA project provided a platform 
for CIMMYT to develop more than 10,000 
DH lines in specific breeding populations 
with the help of Monsanto under the WEMA 
project. This helped CIMMYT and partners 
to extensively test and select specific DH 
lines (in an accelerated manner) with 
drought tolerance and other desired traits. 
Consequently, a large number of WEMA-
released conventional DT maize hybrids have 
DH lines derived from the DTMA project in 
CIMMYT germplasm as parental lines. Of 
course, now we use the DH facility at Kiboko 
to develop the DH lines on our own.” This 
shows how Monsanto has provided advanced 
breeding technologies other than genetic 
engineering (GE) to the overall research on 
DT.

Also, when DT is discussed by practitioners, 
the two projects (DTMA and WEMA) are 
assimilated as complementary: “… already 
DTMA and WEMA have created a unique 
database comprising 5,000 lines from 27 
inter-related populations that provides an 
excellent basis for genetic studies on drought 
tolerance in tropical germplasm, and will 
facilitate a flow of improved drought-tolerant 
hybrids for several years to come” (Edmeades 
2013:19)

Another obvious linkage is that many of the 
seed companies used to bulk and distribute 
the WEMA maize have also been distributors 
of DTMA/STMA maize.

• Kenya: Dryland Seeds, Freshco Kenya Ltd, 
and Kenya Seed Company market maize 
varieties produced by the DTMA project 
(ARC 2014). Companies involved with 
WEMA include East African Seed Co. Ltd 
and Ultravetis East Africa Limited. Dryland 
Seeds (ACB 2015) and Elgon Kenya10 may 
also be involved in the distribution of 
WEMA seeds but this could not be verified; 
their online seed portfolios do not include 

WEMA seeds.11, 12 Freshco Kenya Ltd has also 
expressed interest in distributing one of 
the latest batches of WEMA hybrids, but is 
not distributing any at this stage.13

• Mozambique: DTMA seed owned by Klein 
Karoo and (one) by Semienta Perfeita/
IIAM. Klein Karoo is also involved in the 
distribution of WEMA seeds, as is a seed 
company called Oruwera.

• Uganda: All DTMA varieties are owned by 
NARO and the DTMA does not mention 
specific seed companies. Research 
identified two seed companies involved 
in the distribution of conventional WEMA 
hybrids—Victoria Seed Ltd and Pearl Seeds.

• Tanzania: The DTMA in Tanzania had 
partnerships with 20 of the 37 seed 
companies then registered (in 2015), 
including: Aminata, IFFA, Krishna, MAMS, 
Meru-Agro, Tanseed and Tropical Seeds 
(Abate et al. 2014). These seed companies 
were contacted individually and none 
of them reported selling WEMA seeds. 
The company Hy-gene Biotech Seeds 
Limited (incorporated in 2014 to serve the 
customers in the East African community) 
is said to be involved with WEMA (Kitabu 
2016), although their online seed portfolio 
does not include maize.14

There is some degree of overlap between 
seed companies involved in the DTMA/STMA 
project and in WEMA. Research established 
that the following seed companies are 
involved in the bulking and or distribution of 
seeds stemming from both projects: Dryland 
Seed and (in future) Frescho Kenya Ltd for 
Kenya; Klein Karoo for Mozambique. There 
may be more seed companies involved in 
both projects which our research did not 
manage to identify.

10.	 	J.	Karanja,	Freshco	Kenya	Ltd.	Pers.	Comm.	21	June	2017.
11.	 	http://drylandseed.com/#!/page_maize
12.	 	https://www.elgonkenya.co.ke/seeds/maize-seeds.html
13.	 	J.	Karanja,	Freshco	Kenya	Ltd.	Pers.	Comm.	21	June	2017.
14.	 	http://hy-genebiotech.com/products.html
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Overview of Non-GM DT Seed History 
in the WEMA Countries 

Kenya 
DTMA facilitated the release of 17 drought-
tolerant maize varieties in Kenya between 
2007 and 2014 (Abate et al. 2015c). Of 
these, 5 were OPVs and 12 were hybrids. 
These varieties have been released through 
private-public partnerships that included 
KALRO, Dryland Seeds, Freshco, Kenya Seed 
Company and CIMMYT. Agro-ecological zones 
suitable for growing DTMA varieties in Kenya 
range include dry mid-altitude, wet lower/
upper mid-altitude and moist mid-altitude. 
According to DTMA (Abate et al. 2015c), the 
yields of the varieties vary from 3–4 t/ha to 
9–10 t/ha.

Four of the varieties developed through 
DTMA (KDV2, KDV4, KDV6, and DSL H103) are 
being scaled up under DTMASS, supported 
by USAID, throughout the country (CYMMT 
2015:3).

Mozambique 
In Mozambique, 9 DT improved varieties were 
released between 2008 and 2013, most of 
them owned by IIAM. One variety is owned by 
Klein Karoo and one by Semienta Perfeita, the 
rest are owned by IIAM and various entities, 
including a large number of seed companies 
(Abate et al. 2015b). Four of the 9 varieties 
are OPVs. Agro-ecological zones suitable for 
growing DTMA varieties include: low to mid-
altitude, dry mid-altitude, low altitude; one 
variety is widely adopted by farmers. DTMA 
reports that the yields for DTMA varieties 
range from 2–3 t/ha to 3–6 t/ha (Abate et al. 
2015b).

South Africa
CIMMYT claims that South Africa has been 
testing its drought- and low nitrogen-
tolerant varieties since the mid-1990s. The 
first variety known for drought tolerance 
was released in 2001 (CIMMYT 2001:2). South 
Africa is not a portfolio country within DTMA 
but is included in the STMA focus countries 
(CIMMYT 2017b).

Tanzania
In Tanzania, a total of 20 DTMA varieties 
were released between 2007 and 2014. 
The varieties are owned by various entities, 
including a large number of seed companies 
(Western Seed, Meru Agro, SATEC, Aminata, 
MAMS, IFFA SEED) and the Ministry of 
Agriculture. All varieties are hybrids, save 
for 3 OPVs. Agro-ecological zones suitable 
for growing DTMA varieties range from wet 
lower mid-altitude to dry and wet lower mid-
altitude. Yields from these varieties vary from 
4–5 t/ha to 8–10 t/ha (Abate et al. 2015a).

Uganda
In Uganda, a total of 15 DTMA varieties were 
released between 2009 and 2014. All varieties 
are owned by NARO and all are hybrids, save 
for one OPV. Agro-ecological zones suitable 
for growing DTMA varieties are wet lower 
and upper mid-altitude. Yields from these 
varieties vary from 5–6 t/ha to 8–9 t/ha 
(Abate et al. 2015d).

In their review of the determinants for the 
adoption of DT maize for farmer adaptation 
to drought in SSA, Fisher, Abate, Lunduka, 
Asnake, Alemayehu and Madulu (2015a) 
found that Uganda had the next highest 
rate of DT maize adoption after Malawi, 
which had the highest rate—undoubtedly 
related to its large-scale Farm Input Subsidy 
Programme (FISP). This reflects strong 
dissemination efforts by seed companies and 
agricultural extension services (2015a:155).

As of January 2016, DTMA reported that a 
total of 233 varieties, including about 200 
distinct drought-tolerant maize varieties, 
were released across the five target countries; 
and that most of these varieties had been 
commercialised or were in the process of 
commercialisation (CIMMYT 2016).

DTMA and its successor, the STMA, form the 
backbone of the introduction and spread 
of hybrids into Africa.15 Their ambition is to 
expand the current surface of SSA’s maize 
planted to hybrids beyond the current level of 
57%,16 by phasing out “obsolete varieties” and 

15.	 	Although	hybrids	feature	pre-eminently	among	seeds	developed	and	promoted	by	the	DTMA,	OPVs	have	also	been	
developed,	e.g.	in	Kenya,	where	DTMA	facilitated	the	release	of	14	drought-tolerant	maize	varieties	(between	2007	and	
2014),	of	which	about	36%	were	OPVs.	This	is	attributed	to	increased	demand	for	OPVs	by	smallholder	farmers	in	Kenya	
(Abate	et al.	2015c).

16.	 	According	to	Abate	et	al.	2017,	the	continental	average	of	57%	hides	big	regional	discrepancies	in	terms	of	the	portion	of	
hybrids	among	planted	maize.	These	are	82%	for	East	Africa,	55%	for	southern	Africa	and	36%	for	West	Africa.
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replacing them—through the release of “70 
new multiple stress-tolerant maize hybrids 
and varieties” (CIMMYT 2017b:1). Ultimately, it 
is posited that “all top varieties older than 10 
years are due for replacement” (2017:4).

Not surprisingly, CIMMYT comments on 
how countries with high releases of maize 
varieties typically boast a strong presence 
of private (mainly multinational) or strong 
national research systems, supported 
by donor-funded projects such as DTMA 
(CIMMYT 2017a).

2. Conventionally bred 
WEMA maize 
Overview of WEMA Hybrid Maize 
Currently Available in the WEMA 
Countries 

Non-GM conventional hybrids deployed 
under WEMA are DT white maize varieties. 
They have been developed using conventional 
breeding methods “in conjunction with 
Doubled Haploid Technology (DHT) to 
quicken the process of getting the drought-
tolerant inbred line parents” (AATF 2017d).17 
Over and above resistance to water stress, 
the conventionally improved white maize 
hybrids are described as having resistance 
to “foliar diseases such as maize streak virus 
(MSV), turcicum leaf spot and gray leaf spot” 
(Nanteza, as cited in Wamboga-Mugirya 
2016). This is an important consideration 
as the conventionally bred varieties thus 
carry characteristics that will be attributed 
to the GM seed if this is used for the 
transformation.

Kenya 
Most of the incursions appear to have been 
made in Kenya, where the first WEMA hybrid 

variety (WE 1101) was officially released 
in June 2013 (AATF 2014a) and which was 
subsequently harvested in January 2014 
(Okech 2014). According to the AATF (2017), 
a total of 21 WEMA hybrids are currently 
available in Kenya. However, the website is 
not up-to-date: the national list of varieties 
managed by the Kenya Plant Health 
Inspectorate Service (KEPHOS) (dated April 
2017) lists a total of 48 certified WEMA 
varieties, with 28 varieties having been listed 
between 2013 and 2016, and 20 listed in 2017 
alone.

At this stage, the seed companies that could 
be verified appeared to have only WE 1011 on 
the shelves. Such is the case for Ultravetis, 
which markets it as Evazea18 and East African 
Seed Co, which markets it as Ahadi.19 Frescho 
reports that it has applied to distribute one 
of the latest batches of WE maize hybrids, i.e. 
WE 5135.

Mozambique
Mozambique’s IIAM initiated trials of 
WEMA conventional DT hybrids in 2010.20 A 
total of 18 DT hybrid maize varieties21 were 
originally identified, during the first phase 
of the WEMA project. These were tested 
under conditions of water stress and also 
under irrigation. From the 18 varieties, 5 
were selected and further tested (WE 2101, 
WE 2105, WE 3127, WE 3128 and WE 450) in the 
southern region (Chókwè and Umbeluzi); in 
the central region (Sussundenga) and in the 
northern region (Lichinga and Mapupulo). 
These varieties are being tested to assess 
their performance before release (Nhamucho, 
IIAM maize breeder, as cited in Tamele 2015). 
These trials were spread across the country to 
ascertain which varieties would perform best, 
according to the different agro-ecological 
zones. Trials were conducted at the Lichinga, 
Mapopulo, Sussundenga and Chókwè 
research stations between 2010 and 2014; 
harvesting at Umbelizi began in 2014 and 
data analysis is still underway. This four-year 
trial period is required because breeders 

17.	 	http://www.grainsa.co.za/drought-tego:-next-generation-maize-hybrids-safeguarding-yield-against-erratic-sa-climatic-
conditions

18.	 	http://ultravetis.com/product/maize/
19.	 	http://www.easeed.com/index.php/component/k2/item/122-ahadi-maize-hybrids-drought-resistant
20.	20	P.	Fato,	P.,	Breeder	and	Researcher,	Coordinator	WEMA	project,	Mozambique.	Pers.	Comm.	19	April	2017.
21.	 21	http://www.rm.co.mz/index.php/component/content/article?id=11837:mocambique-milho-geneticamente-modificado-

refem-de-regulamentacao
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Table 1: WEMA conventional hybrid varietals available in Kenya

Variety 
name

Owner/ licensee Maintainer and 
source

Date 
released

Agro-ecological zones recommended 
for growing

Yield t/
ha

WE 1101 CIMMYT/KARI*/ AATF
*  Kenya Agricultural 
Research Institute

CIMMYT-KARI-
Katumani

2013 Mid-altitude areas of E. and Western 
Kenya, Rift Valley, Lake Victoria Basin

7.10

WE 2106 AATF/CIMMYT KALRO/CIMMYT 2015 Transitional region of lower and upper 
eastern, central and Nyanza regions 

4.7–9.1

WE 2110 AATF/CIMMYT KALRO/CIMMYT 2015 Transitional region of lower and upper 
eastern, central and Nyanza regions

4.2–9.1

WE 2111 AATF/CIMMYT KALRO/CIMMYT 2015 Coastal region (Fundisa, Kikonni, 
Mariakani, Mpeketoni and Mtwapa) 

4.7–8.7

WE 2109 AATF/CIMMYT KALRO/CIMMYT 2015 Dry mid-altitude and transitional 
maturity adaptation. Coastal 
region (Fundisa, Kikonni, Mariakani, 
Mpeketoni and Mtwapa) of Kenya 

4.8–9.2

WE 2101 AATF/CIMMYT KALRO/CIMMYT 2015 Mid-altitude areas of Kenya 6.91
WE 2104 AATF/CIMMYT KALRO/CIMMYT 2015 Mid-altitude areas of Kenya 6.74
WE 2107 AATF/CIMMYT KALRO/CIMMYT 2015 Mid-altitude areas of Kenya 7.16
WE 2108 AATF/CIMMYT KALRO/CIMMYT 2015 Mid-altitude areas of Kenya 7.16
WE 3101 AATF/CIMMYT KALRO/CIMMYT 2015 Early to transitional areas 5.37
WE 3102 AATF/CIMMYT KALRO/CIMMYT 2015 Early to transitional areas 5.22
WE 3104 AATF/CIMMYT KALRO/CIMMYT 2015 Transitional areas 5.60
WE 3105 AATF/CIMMYT KALRO/CIMMYT 2015 Coastal region of Kenya 6.31
WE 3106 Monsanto/AATF Monsanto 2015 Early to transitional regions of Kenya 3.28
WE 3201 Monsanto/AATF Monsanto 2015 Mid-altitude areas 6.45
WE 3202 Monsanto/AATF Monsanto 2015 Mid-altitude areas 5.63
WE 3205 Monsanto/AATF KALRO-Katumani 2016 Moist medium and moist mid-altitude 

regions of Eastern, Central and Rift 
valley (Busia, Embu, Kaguru, Kimaite, 
Kirinyaga, Siaya, soin and Wambugu) 

6.3–6.5

WE 3210 Monsanto/AATF KALRO-Katumani 2016 6.1–7.7
WE 4104 CIMMYT/AATF KALRO-Katumani 2016 Moist transitional and moist mid-

altitude regions of lower and upper 
eastern, central (Mukuyuni, Kathiani, 
Kangundo, Mwea and Kianjai), 
Thikaand Nyanza (Homabay) Kenya

5.3–6.0

WE 4108 CIMMYT/AATF KALRO-Katumani 2016 Dry transitional to dry mid-altitude 
regions of lower and upper eastern, 
central, Rift valley (Homabay, Kambi 
yam awe, Kathiani, Katumani, Kiboko, 
Kitui, Masongaleni, Mogotio, Rwika 
and Salama)

4.3–5.3

WE 4109 CIMMYT/AATF KALRO-Katumani 2016 3.8–4.7
WE 4115 CIMMYT/AATF KALRO-Katumani 2016 moist transitional and moist mid-

altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) 
Thikaand Nyanza (Homabay)

5.5–6.1

WE 4117 CIMMYT/AATF KALRO-Katumani 2016 moist transitional and moist mid-
altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) 
Thikaand Nyanza

5.4–6.5

WE 4140 CIMMYT/ AATF KALRO-Katumani/ 
CIMMYT

2016 For dry low and transitional to dry 
mid-altitude regions

5–8

WE 4141 CIMMYT/ AATF KALRO-Katumani/ 
CIMMYT

2016 For dry low and transitional to dry 
mid-altitude regions

4–8
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WE 4142 CIMMYT/ AATF KALRO-Katumani/ 
CIMMYT

2016 5–9

WE 4207 Monsanto/AATF KALRO-Katumani 2016 Moist medium and moist mid-altitude 
regions of Eastern, Central and Rift 
valley (Busia, Embu, Kaguru, Kimaite, 
Kirinyaga, Siaya, Soin and Wambugu)

6.8–7.7

WE 4208 Monsanto/AATF KALRO-Katumani 2016 7.6–7.7
WE 5117 CIMMYT/AATF KALRO-Katumani 2017 Dry transitional to dry mid-altitude 

regions of lower and upper eastern, 
Central , Rift valley (Homabay, Kambi 
yam awe, Kathiani, Katumani, Kiboko, 
Kitui, Masongaleni, Mogotio, Rwika 
and Salama)

3.9–7.4

WE 5120 CIMMYT/AATF KALRO-Katumani 2017 3.8–7.4
WE 5107 CIMMYT/AATF KALRO-Katumani 2017 Moist transitional and moist mid-

altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) Thika 
and Nyanza (Homabay)

3.7–7.2

WE 5113 CIMMYT/AATF KALRO-Katumani 2017 3.7–.7.3
WE 5202 Monsanto/AATF KALRO-Katumani 2017 6.6–9.3
WE 5206 Monsanto/AATF KALRO-Katumani 2017 7.9–

10.0
WE 5230 Monsanto/AATF KALRO-Katumani 2017 7.0–9.6
WE 5227 Monsanto/AATF KALRO-Katumani 2017 Moist transitional and moist mid-

altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) Thika 
and Nyanza (Homabay)

7.5–9.8

WE 5218 Monsanto/AATF KALRO-Katumani 2017 7.3–10.1

WE 5215 Monsanto/AATF KALRO-Katumani 2017 7.2–9.6
WE 5213 Monsanto/AATF KALRO-Katumani 2017 Moist transitional and moist mid-

altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) Thika 
and Nyanza (Homabay)

7.5–9.6

WE 5210 Monsanto/AATF KALRO-Katumani 2017 7.6–
10.0

WE 5205 Monsanto/AATF KALRO-Katumani 2017 7.4–9.6
WE 4101 CIMMYT/AATF KALRO-Katumani 2017 Moist medium and moist mid-altitude 

regions of Eastern, Central and Rift 
valley (Busia, Embu, Kaguru, Kimaite, 
Kirinyaga, Siaya, soin and Wambugu) 
Kenya

5.3–7.5

WE 4118 CIMMYT/AATF KALRO-Katumani 2017 4.8–7.0
WE 4119 CIMMYT/AATF KALRO-Katumani 2017 4.8–7.1
WE 5135 CIMMYT/AATF KALRO-Katumani 2017 Moist transitional and moist mid-

altitude regions of lower and upper 
eastern, Central (Mukuyuni, Kathiani, 
Kangundo,Mwea, and Kianjai) Thika 
and Nyanza (Homabay) Kenya

3.5–7.1

WE 5138 CIMMYT/AATF KALRO-Katumani 2017 4.0–6.5
WE 5139 CIMMYT/AATF KALRO-Katumani 2017 3.5–6.4
WE 5140 CIMMYT/AATF KALRO-Katumani 2017 3.7–6.6

Source: National Crop Variety List, Kenya Plant Health Inspectorate Services (KEPHIS) dated April 2017.
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need to ascertain the DT properties of the 
varieties.22

Among the varieties mentioned, the 
IIAM selected three varieties for release: 
WE 2101, WE 3128 and WE 3127. The sub-
committee for variety release approved 
these varieties in August 2016; and the 
project awaits final approval by the National 
Committee for Variety Release in 2017, before 
commercialisation.

According to the WEMA project team, this 
was an important first phase of the trials. It 
laid the groundwork for implementation of 
the second phase, involving the GM DT and Bt 
maize trials. Both of these involve GM maize 
seed for which transformation was achieved 
using the non-GM, conventionally bred maize 
variety.23

South Africa
By 2016, the ARC had released and 
registered 10 DroughtTEGO™ hybrids with 
“predominant characteristics of drought 
tolerance and high yield potential under 
optimal moisture conditions” (ARC and Grain 
Crop Institute 2016). However, the latest 
national list of varieties shows a total of 12 
WEMA varieties, while the WEMA website 
lists only nine varieties for South Africa.

Two conventional DT maize hybrids (WE 3127 
and WE 3128) were released in September 
2014 and, according to the AATF (2014b), 
the demonstration plots planted by 
farmers during 2013/2014 season showed 
positive results. The report indicated that 
an additional 20,000 demonstration plots 
were to be planted in the 2014/2015 season. 
Subsequent reports indicate that WE 3127 
maize (WE 3128 is not mentioned) was 
planted24 in the 2014/2015 season and that 
the seeds planted by farmers performed 
“well” in the drought (Farmers Weekly 2015). 
This alleged good performance was not 
further qualified. There are unconfirmed 
reports of the 2015/2016 growing season 
having been “unsuccessful” but the extent of 
poor performance could not be established.

The ARC, the AATF and Monsanto did not 
respond to numerous requests for interviews, 
so our research could not establish the 
production status of the WE 4100s and 
WE 4300s varieties, or which seed companies 
were licensed to produce these.

As shown in the list of WEMA varieties 
already released, the AATF features as the 
applicant for the first varieties, approved 
in 2014 and produced by Capstone Seeds 
and the ARC (see below). CIMMYT and the 

22.		P.	Fato,	P.,	Breeder	and	Researcher,	Coordinator	WEMA	project,	Mozambique.	Pers.	Comm.	19	April	2017
23.		R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project,	Mozambique.	Pers	Comm.	25	April	2017.
24.		This	report	states	that	it	is	the	first	time	WE	3127	was	planted.	We	assume	this	means	on	a	larger	scale.

Table 2: WEMA conventional hybrid varietals available in South Africa
Variety 
denom.

Breeder’s 
reference

Applicant Agent Common 
name

Application Approval
Number Date Number

WE 3127 AATF ARC-GCI white maize 2013/9208 20131014 A 20143504 20140930
WE 3128 AATF ARC-GCI white maize 2013/9209 20131014 A 20143505 20140930
WE 4143 CZH1262 CIMMYT ARC-GCI white maize 2014/9535 20141016 A 20163891 20160913
WE 4144 CZH132118 CIMMYT ARC-GCI white maize 2014/9536 20141016 A 20153687 20151016
WE 4145 CZH132169 CIMMYT ARC-GCI white maize 2014/9537 20141016 A 20153688 20151016
WE 4147 CZH132210 CIMMYT ARC-GCI white maize 2014/9538 20141016 A 20153689 20151016
WE 4307 SAHTB2-117 ARC-GCI ARC-GCI white maize 2014/9548 20141016 A 20153690 20151016
WE 4308 MAK13B-2R4 ARC-GCI ARC-GCI white maize 2014/9549 20141016 A 20153691 20151016
WE 4309 SAHTB10-15 ARC-GCI ARC-GCI white maize 2014/9543 20141016 A 20163892 20160913
WE 4338 SAHTB2-38 ARC-GCI ARC-GCI white maize 2014/9546 20141016 A 20153692 20151016
WE 4351 SAHTB2-51 ARC-GCI ARC-GCI white maize 2014/9547 20141016 A 20153693 20151016
WE 4359 SAHTB2-59 ARC-GCI ARC-GCI white maize 2014/9545 20141016 A 20153694 20151016

Source: Department of Agriculture, Forestry and Fisheries (DAFF) Variety List (2016).
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ARC feature as applicants for all WEMA 
varieties approved between October 2015 
and September 2016. The ARC, as the national 
lead agency for WEMA in South Africa, is the 
agent for all listed WEMA varieties.

Tanzania
In Tanzania, a total of 11 WEMA conventional 
maize hybrids were released. The first 
varieties released for commercialisation in 
December 2013 include: WE 2109, WE 2112 
and WE 211 (COSTECH undated). Another 
batch of hybrids was released in March 2015 
(WE 3102, WE 3113 and WE 3117), followed 
by a final batch in March 2016 (WE 4102, 
WE 4106, WE 110, WE 4114 and WE 4115). These 
varieties were approved by the National 
Variety Release Committee and accepted 
for commercialisation by the National Seed 
Committee. It appears that WE 2109 has 
been multiplied, sold and grown by farmers 
(Kitabu 2016).

The latest available varietal list for Tanzania is 
dated 2014 and the following WEMA varieties 
do not feature on it: WE 2019; WE 2112; 
WE 2113; WE 4102; WE 4106; WE 4110; WE 4114 
and WE 4115. Posters on display at COSTECH 
do not mention anything about applicants 
and owners of the seed. However, the 2014 

varietal list mentions that the owner is the 
Agricultural Research Institute in Ilonga (ARI-
Ilonga) which coordinates research in the 
eastern region of Tanzania.27

Uganda
The WEMA website lists a total of 10 WEMA 
TEGO conventional hybrids available in 
Uganda. Of these, only 6 could be found 
on the latest National Crop Variety List for 
Uganda (undated). These include: WE 2114 
and WE 2115 (in 2013), and then WE 2101, 
WE 2103, WE 2104, WE 2106 (released in 
2014). The following varieties are listed under 
WEMA but do not appear on the variety list: 
WE 1101, WE 3103, WE 3106 and WE 3109.28

The first WEMA drought-tolerant hybrid 
maize seeds (WE 2115 and WE 2114, branded 
as TEGO) were released in Uganda in July 
2016 during the annual Agriculture and 
Trade Show, organised by the Uganda 
National Farmers’ Federation (UNFFE), in Jinja 
(Wamboga-Mugirya 2016).

The shortage of these newly released DT 
maize varieties made headlines during 
Uganda’s 2016 growing season. The 
prolonged drought meant that “thousands of 
farmers” had already suffered losses, mainly 

Table 3: WEMA conventional hybrid varietals available in Tanzania 
WEMA variety Date released Owner
WE 2019 December 2013
WE 2112 December 2013
WE 2113 December 2013
WE 3102 2014# March 2015* ARI-Ilonga
WE 3113 2014# March 2015* ARI-Ilonga
WE 3117 2014# March 2015* ARI-Ilonga
WE 4102 March 2016
WE 4106 March 2016
WE 4110 March 2016
WE 4114 March 2016
WE 4115 March 2016

Source: WEMA poster (*) on display at COSTECH and Tanzania varietal list (201425) (#).26

25.		A	more	recent	version	of	the	variety	list	for	Tanzania	could	not	be	obtained.
26.		One	can	see	that	the	dates	of	release	of	some	of	the	varieties	are	inconsistent.
27.	 	ARI-Ilonga	falls	under	the	Ministry	of	Agriculture,	Food	and	Cooperatives	and	comprises	seven	commodity	research	

sub-programs,	including	maize,	grain	legumes,	sorghum	and	millet,	oil	seeds,	cotton,	soil	and	natural	resource,	and	crop	
protection.	(ARI-Ilonga	2017).

28.		This	may	be	due	to	the	fact	that	the	available	version	of	the	National	Crop	Variety	List	for	Uganda	is	not	the	latest	version.
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in maize planted in the April–August season, 
and they purchased high volumes of the 
TEGO seed (Nanteza, as cited in Wamboga-
Mugirya 2016). Seven of the eight suppliers 
contracted to multiply and market the seed 
reportedly ran out of stock. According to 
this same source, the WE 2115 and WE 2114 
varieties were being bulked and marketed 
by seed companies. Pearl Seeds distributes 
WE 2115 and Victoria Seed Limited distributes 
WE 2106. NARO features as the sole owner of 
all registered varieties.

Table 4: WEMA conventional hybrid 
varietals available in Uganda

WEMA variety Date released Owner
WE 2114 2013 NARO
WE 2115 2013 NARO
WE 2101 2014 NARO
WE 2103 2014 NARO
WE 2104 2014 NARO
WE 2106 2014 NARO

Source: National Crop Variety List for Uganda (Uganda Seed 
Trade Association (USTA) 2015.

Socio-economic and Agro-ecological 
Appraisal of the WEMA Conventional 
Hybrid 

Costs and royalties
WEMA’s IP policy states the following: “To 
minimize costs to farmers, the parties and 
licensed seed companies will not collect 
or receive a royalty for any intellectual 
property (IP) in maize seed sold to 
smallholder farmers in South Africa and 
targeted farmers” (AATF 2017b:1).29 This was 
reiterated in a communication from the 
AATF, which explicitly stated: “Royalty-free 
is without conditions. It is evergreen for the 
technologies licensed.”30

Respondents indicated that the costs of 
conventionally bred DT WEMA maize were 
either on par with or marginally higher 
than other hybrids available on the market. 
Literature on the comparative cost of 

these seeds is scarce. It was estimated by a 
respondent that DT hybrids cost on average 
US$ 1.5 to 2 per kg. In some countries, it is as 
high as US$ 3 per kg. The rate of adoption 
is linked to the existence of government 
subsidies. Accordingly, countries with 
government subsidies, such as Ethiopia, 
Malawi, Mali and Nigeria, have a high rate of 
DT variety adoption.31

CIMMYT stated: “There is no difference in 
the cost of a typical conventional drought-
tolerant maize hybrid in the market 
compared to a non-drought-tolerant 
(conventionally derived) maize hybrid in 
the same market.”32 Regarding the WEMA 
hybrids, the AATF stated: “The seed … will be 
made available to smallholder farmers by 
local seed companies at the regular price 
of maize seed without royalty. For every 
technology in the market, there is a mark-
up price or royalty above what the product 
would normally cost. The WEMA maize will 
not have this mark-up. This means that 
the maize seed will be royalty-free” (AATF 
undated FAQ).

These pricing figures were cross-checked 
with informants from the WEMA countries:

• Only in Kenya was it mentioned that the 
TEGO seed may sell at a slightly higher 
price than other conventional hybrids. 
Freshco Seed Pty, which has applied 
to distribute one of the latest TEGO 
releases, reported that the seed will sell 
at about US$ 2.3 to 2.4 per kg. DTMA 
hybrids currently in its portfolio cost from 
US$ 1.8 to 2 per kg.

• In Mozambique, discussions with the 
WEMA team indicated that conventional 
hybrids would sell at a market price to be 
determined by the seed companies. The 
average price of hybrids in Mozambique 
ranges from 100 Meticais to 120 Meticais 
per kg (i.e. US$ 1.8 to 2).33

• In Tanzania, seed company IFFA sells 
its drought-tolerant varieties at 

29.		Note:	The	IP	policy	refers	explicitly	to	“smallholder	farmers	in	South	Africa”	and	Capstone	has	indicated	it	will	sell	the	seed	
to	commercial	farmers	if	they	are	interested.	Should	we	assume	that	this	royalty-free	policy	will	not	apply	to	such	farmers?

30.		S.	Oikeh.	WEMA	Project	Manager:	AATF.	Pers.	Comm.	22	May	2016.
31.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.
32.		Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	24	April	2017.
33.	 	E.	Nhamucho,	WEMA	engineer	responsible	for	project	roll-out	in	Chókwè.	Pers.	Comm.	25	May	2017.
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8,000 Tanzanian shillings (tshs) for a 
2 kg pack. This is roughly US$ 3.5.

• In South Africa, WEMA conventional 
hybrids (WE 3127 and WE 3128) are still 
in production. According to the sales 
manager at Capstone, the asking price 
will be about R1,800 per 25 kg bag (i.e. 
US$ 138 for 80,000 seeds). This is on par 
with the price of other conventional 
varieties sold by Capstone and is deemed 
“a good price”.34

• Jermart Seeds indicated that the royalty-
free conventional seed would sell for 
R1,300 per 25 kg which, in the words of the 
managing director, “is much cheaper than 
other conventional hybrids, which sell for 
R1,800 to R2,000 per 25 kg”.35

• Alternately, Seed Co’s conventional 
drought-tolerant hybrid SC 407 
retails for R1,200 to R1,400 
(US$ 92 to 107) per 25 kg bag.36 Industry 
estimates for other types of maize are as 
follows: R2,500 to R2,800 (US$ 190 to 215) 
for Bt maize; R 2,800 (US$ 215) for Roundup 
Ready maize; and about R3,500 (US$ 268) 
for stacked varieties—roughly 60,000 
seeds in a bag).37

Because it is royalty-free, WEMA seed is 
made available to small-scale farmers at 
competitive prices. This will facilitate its fast 
and easy distribution to, and acceptance 
by, small-scale farmers. There is a specific 
provision in the IP policy for South Africa 
which states that commercial farmers 
cannot benefit from royalty-free seeds, and 
if commercial farmers show interest in the 
seed, an additional fee will be added to the 
price. Consequently, this ‘philanthropic’ 
initiative will become a profitable venture for 
the WEMA collaborators.

Why is Monsanto making the technology 
available royalty-free? 
Monsanto is the technology provider for 
the WEMA project. The AATF literature does 
not draw an explicit distinction between 
the donation by Monsanto of different 
technologies for the conventional breeding 

program and the GM program, and states 
in general terms that: “Monsanto selects 
drought-tolerant maize varieties from its 
proprietary germplasm pools around the 
world to be crossed with African germplasm, 
which is expected to introduce novel sources 
of drought tolerance to African germplasm, 
as well as increase the diversity of the 
project’s overall germplasm collection” (AATF 
2017c:1).

However, the GM traits are not donated by 
Monsanto alone, although it is not yet clear 
what BASF’s involvement is. These products 
derive from a joint donation between BASF 
and Monsanto of “up to four commercial 
track drought tolerance transgenic events 
from their collaboration” (AATF 2017c2).

It seems that the reason why Monsanto and 
BASF are providing royalty-free technology is 
that they are, through this channel, making 
farmers and governments amenable to the 
idea of DT maize and—especially in the 
case of GM Bt hybrids—setting a precedent, 
which will thus pave the way for the entry 
of transgenic technologies in many African 
countries, some of which are still resisting 
such technology. Monsanto has a vested 
interest in getting DT conventional maize 
to market, because the same inbreds will be 
used in the process to produce GM maize 
seeds (AATF 2017c).

As stated by an industry insider, “Monsanto 
is trying to push GM into Africa”.38 The same 
person also hinted that, if the Bt maize is 
approved, the next stage will be to have 
the stacked GM event approved,39 for which 
Monsanto has introgressed the glyphosate 
herbicide tolerance (the Roundup Ready 
gene), which would be sold at the full 
commercial price.

Beyond the Trojan Horse theory is the fact 
that Monsanto had to commit to royalty-
free seeds to be able to access CIMMMYT’s 
germplasm, as required by the ‘humanitarian 
license’ agreement under which the WEMA 

34.		T.	Fourie,	Capstone	Highveld	Sales	Manager.	Pers.	Comm.	19	May	2017
35.		A.Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
36.		According	to	Paterson,	there	are	60,000	seeds	in	a	25	kg	bag.
37.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
38.		Anonymous.	Pers.	Comm.	18	April	2017.
39.		MON	87460	x	NK	603	x	MON	89034—Monsanto	has	applied	for	release	and	ACB	has	objected	(2017).
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maize was developed. This is an important 
point, as any partner can claim IP protection 
on any new discoveries made by their own 
breeders, regardless of the source of the 
germplasm used for their development (ACB 
2013a).

No information could be found about any 
possible lapsing of the royalty-free deal. 
Accordingly, it appears that WEMA’s partners 
have ensured that their hybrids will be 
affordable for farmers, although some 
countries stated that these seeds could be 
rolled out by government programmes.

Funding mechanisms for the distribution 
of seeds 

Kenya
The funding mechanism for the distribution 
of seed in Kenya could not be ascertained.

Mozambique
Although the Ministry of Agriculture and 
Food Security has introduced a farm input 
subsidy regime in the country, WEMA seeds 
will not be subsidised. Implementation of the 
WEMA project is guided by a set of rules and 
regulations with which parties must comply. 
One of the rules stipulates the non-subsidy of 
varieties released within the WEMA project, 
but compliance with the royalty-free policy.40

According to the WEMA coordinator, the 
fact that the seed is royalty-free makes it 
affordable for small-scale faermes with 
limited purchasing power.41 WEMA personnel 
indicated that the IIAM team in charge of 
supervising the roll-out of WEMA seeds will 
also monitor seed companies to ensure they 
honour the agreement.42

South Africa
According to the sales manager at 
Capstone, South African farmers targeted 
for the conventional WEMA maize are 
both “commercial and emergent farmers”. 

However, Capstone’s Research and Seed 
Production Coordinator commented that, 
in his view, WEMA hybrids were targeted 
at small-scale farmers who have limited 
production resources and up to five hectares 
of cultivated land, or less. He felt that this 
represented a neglected market, but one 
with potential. Also, he felt that large-scale 
farmers would not be interested in this type 
of seed because their main focus is on yield 
and because they have irrigation technology, 
to ensure high yield. He conceded that if 
farmers are after early maturing varieties 
these can also entail a level of DT, and he 
claimed that the 2016 drought was an 
exceptional event.43, 44

Traditionally, Capstone has sold seed 
directly to farmers but also responds to calls 
for tenders from provincial government 
to participate in subsidised distribution 
schemes. There is no indication that WEMA 
seeds will also be distributed through an 
input subsidy regime, as this depends on calls 
for tenders.45

Jermart’s original intention was to sell its 
seeds to the Department of Agriculture 
for distribution to small-scale farmers as 
part of its input subsidy programme.46 
However, difficulties relating to value-chain 
requirements prevented the Department 
from sourcing the seeds directly from 
Jermart. (The Department is required to 
source seed through contractors, a situation 
which reportedly has led to price wars.) 
Although it is presumed the situation will 
be resolved soon, Jermart has decided to sell 
the TEGO seeds through its own distribution 
channels. The firm currently has a stock of 
12 tonnes of WE 3228 that must be sold; it 
will not be bulking it again this season, as it 
needs to clear this stock first.

Jermart confirmed that the terms of its 
contract with the AATF stipulate that the 
seed can be distributed to small-scale 

40.		R.	Moreira	Moreira.	Responsible	for	Communication	at	WEMA,	Mozambique.	25	April	2017.
41.	 	P.	Fato,	Breeder	and	Researcher,	Coordinator	of	the	WEMA	project	in	Mozambique.	Pers	Comm.	19	April	2017.
42.		R.	Moreira	Moreira.	Responsible	for	Communication	at	WEMA,	Mozambique.	25	April	2017.
43.		T.	Musimwa,	Research	and	Seed	Production	Coordinator,	Capstone.	Pers.	Comm.	19	May	2017.
44.		He	felt	that	Monsanto	had	donated	the	technology	royalty-free	as	part	of	its	‘corporate	social	responsibility’.
45.		T.	Fourie,	Capstone	Highveld	Sales	Manager.	Pers.	Comm.	18	May	2017.
46.		In	Limpopo	the	FISP	in	question	is	named	Fetsa Tlala	(Sipedi	for	‘ending	hunger’”).	As	part	of	this	programme,	the	

Department	of	Agriculture	gives	the	seeds	to	farmers	free	of	charge.
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farmers royalty-free. There is no prohibition 
on selling the seed to commercial farmers, 
but this seed will have to be sold at a higher 
price, as the royalty-free provision will not 
apply. At the time of the interview, the 
Jermart director did not know the value of 
the royalty to be added, but said he would 
speak to the AATF about it soon, anticipating 
the fact that commercial farmers would be 
interested in the seed.47

Tanzania
To date, WEMA seeds have not been included 
in the agricultural subsidy programme. The 
government will decide whether future roll-
outs of WEMA will be subsidised.48

Uganda
In Uganda, it appears that the first season 
of the TEGO roll-out (2016) was not 
subsidised—the National Crops Resources 
Research Institute (NaCCRI) then indicated 
that the hybrids may be integrated to the 
government’s input subsidy programme, 
Operation Wealth Creation (OWC), within 
the National Agricultural Advisory Services 
(NAADS).

The WEMA project communicates 
extensively on the royalty-free dimension 
of WEMA seeds. According to the AATF this 
“underscores the charitable nature of the 
collaboration”. Partners expect that: “pricing 
by seed companies will not be influenced 
by the requirement to pay trait royalties, 
and that farmers in Africa should be able 
to purchase WEMA varieties at more or less 
the same price as regular non-WEMA maize 
varieties” (AATF 2017c:3). This alignment of 
the price of WEMA seeds with non-WEMA 
seeds appears to have become reality.

There is no indication, now, that any of the 
conventional hybrids have benefited from 
input subsidy schemes in any of the WEMA 
countries, because the seed is deemed to be 
affordable for farmers. This does not preclude 
WEMA seeds from being subsidised in future, 
depending on when and if the respective 

provincial departments of agriculture will 
decide to subsidise these seeds. In South 
Africa, Jermart had intended its bulked TEGO 
variety to be sold through a FISP, but to date 
bureaucratic issues have prevented this from 
happening. Local government in South Africa 
has been very visible in the preliminary roll-
out of the ‘first’ Bt WEMA GM event, which 
has been extensively distributed via free 
demonstration packages (CIMMYT 2017c). 
This may be an indication of the likelihood of 
future subsidisation.

Intellectual Property Regime 
Regulating WEMA Seeds 

Intellectual property (IP) agreements 
governing WEMA seeds allows each 
organisation (AATF, CIMMYT, NARO and 
Monsanto) the right of ownership of all the 
intellectual property they have contributed to 
the WEMA project (ACB 2015). As mentioned 
earlier, CIMMYT germplasm is public goods 
and its germplasm lines are made available 
only under strict conditions. CIMMYT 
provides all its materials to the WEMA 
project through a Standard Material Transfer 
Agreement (SMTA) and retains the rights 
over these materials for the purposes of 
research, breeding and training (ACB 2015). It 
must be stressed that CIMMYT will not have 
worldwide access to a given trait (shared by 
a partner), but that access will be granted to 
CIMMYT in a country or a group of countries 
through the service provider.49 The partners 
will then “jointly determine the commercial 
pathway to distribute the seed, once these 
have been registered”.50 This stage has not 
yet been reached for GM seed.51

Each party retains the right to maintain 
their own parallel breeding programmes 
within the WEMA project, as stated in the 
confidentiality clause of the WEMA IP policy: 
“As technology innovations in WEMA maize 
seed may have considerable commercial 
value to larger scale farmers in and outside 
of South Africa, the parties may use their 
IP in commercial operations (subject to 

47.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
48.		Anonymous.	Former	employee	at	COSTECH.	Pers.	Comm.	16	May	2017
49.		Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	24	April	2017.
50.		Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	24	April	2017.
51.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	24	April	2017.
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certain restrictions) outside of the WEMA 
Project. This may include a party using its 
germplasm and WEMA derived lines from 
a party’s own germplasm for purposes 
outside the WEMA Project” (AATF 2017b:2). 
The IP policy also states: “Each party will 
continue to own all of the property, e.g. 
background technology, germplasm and IP, 
that it contributes to the WEMA Project and 
shall be free to use such property outside of 
the WEMA Project. Each party will also own 
(solely or jointly) the IP that it develops in 
carrying out the WEMA Project. Germplasm 
will be owned by the party whose breeding 
program developed such germplasm. Such 
background technology, germplasm and IP 
are licensed among the parties for use in the 
WEMA Project”. In other words, each party 
owns the IP on their own materials and on 
the technology brought into the project 
(pre-existing IP) but they license this to one 
another. However, although the original 
germplasm remains the property of the 
original contributor, parties are allowed to 
claim “IP protection on any new discoveries 
made by their own breeders, regardless of 
the source of the germplasm used to develop 
these” (ACB 2015). This means that the 
germplasm will be owned by the party whose 
breeding programme developed it, regardless 
of the source of the initial germplasm. 
Henceforth, Monsanto will enjoy free access 
to germplasm brought into the project and 
will own any new varieties developed within 
its own breeding programme.

The IP law governing WEMA seeds presents 
three main aspects which must be discussed: 
(i) plant variety protection (PVP) on these 
seeds (and which countries have awarded 
PVP protection); (ii) licensing agreements 
between the various stakeholders; and (iii) 
farmers’ rights to re-use the saved seed.

Variety protection (PVP) on WEMA seeds
Plant Variety Protection (PVP) legislation 
(also known as plant breeder’s rights law) 
grants an exclusive monopoly plant variety 
protection to a person in respect of new 
varieties of plants.

Kenya
According to a respondent, WEMA seeds 
in Kenya are PVP protected as they are the 
property of the AATF.52

Mozambique
The PVP law in Mozambique is part of the 
package of legal instruments designed to 
restructure Mozambique’s seed system, 
to provide secure markets for private 
investment, including, and especially 
through, the protection of private ownership 
over seed in the form of intellectual property 
protection. It adheres to the rules of the 
International Union for the Protection of New 
Varieties of Plants (UPOV), as amended in 
1991, known as UPOV 1991 (ACB, 2013b).

The PVP law, known in Mozambique as the 
‘breeder’s law’ (Lei do Melhorador), was 
approved by the Council of Ministers in 2013. 
However, the law is still at an embryonic 
stage of implementation and breeders are 
not making use of it, seemingly because 
breeders do not really understand this 
legislation.53

Mozambique has not granted conventional 
DT maize hybrids Maize PVP status as the 
varieties have not yet been released.54 After 
final approval by the National Committee of 
Variety Release, these seeds will receive the 
full protection of the the Seed Law.

South Africa
In South Africa, the Variety Control 
Registration Office indicated that none of 
the WEMA varieties appearing on the plant 
variety list were registered for Plant Breeders 
Rights (PBR).55

Tanzania
Tanzania’s PBR Act of 2012 replaces the 
Protection of New Plant Varieties (Plant 
Breeders’ Rights) Act No. 22 of 2002. The aim 
of the new PBR Act 2012 (which is based on 
UPOV 1991) is to promote plant-breeding 
activities as well as stimulate and promote 
agricultural development. The process 
towards Tanzania’s membership of UPOV 

52.		J.	Karanja,	Freshco	Kenya	Ltd.	Pers.	Comm.	21	June	2017.
53.	 	Mohamed	Valá,	National	Director	of	Agriculture	Service	and	Sylvicuture,	Mozambique.	Pers.	Comm.	25	April	2017.
54.		Interview	with	Pedro	Fato,	Breeder	and	Researcher,	Coordinator	of	the	WEMA	project	in	Mozambique,	19	April	2017	at	IIAM.
55.		T.	Sekele.	Variety	Control	Registration	Officer,	Directorate:	Genetic	Resources,	Division:	Plant	Breeders	Rights,	DAFF.	Pers	

Comm.	6	July	2017.
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1991 began in 2010, following a resolution 
adopted by the National Assembly.

According to an unofficial source in 
Tanzania, the WEMA seeds are IP free and 
are not governed by PVP legislation. They are 
considered public goods and are licensed free 
of charge to companies.56

Uganda
No information on PVP re WEMA could be 
obtained from Uganda.

Licensing arrangements
The WEMA project describes its licensing 
arrangements as follows: “CIMMYT and 
Monsanto respectively grant to AATF a 
personal, non-transferable, non-exclusive, 
fully paid-up, royalty-free license to each 
of the drought-tolerant maize lines to be 
developed in the project. CIMMYT and 
Monsanto also give AATF the right to grant 
royalty-free sub-licenses to seed companies 
and other such entities that are able to 
deliver the same to smallholder farmers 
in South Africa and to any farmer in the 
rest of Sub-Saharan Africa at a cost that is 
reasonably within their means. The sub-
license from AATF to a seed producer will 
include specific requirements to provide 
appropriate quality control and stewardship 
of the product” (AATF 2017c :2).

This licensing arrangement includes the 
five NARs in participating countries. “The 
beneficial gene was discovered by Monsanto, 
and in a partnership of private and public 
players, the company has provided a research 
license to national institutions in the five 
African countries—Kenya, Uganda, Tanzania, 
Mozambique and South Africa—to enable 
testing of the hybrids that have the gene” 
(AATF 2017b). Further, WEMa’s IP policy 
states: “the parties will donate elite maize 
germplasm, employ advanced breeding 
methods and biotechnology, and use national 
field trials to objectively select the best 
seed for deployment through licensed seed 
companies” (AATF 2017b). However, the term 
‘donation’ is not used by the CIMMYT, which 
states “there is no ‘donation’ of lines for 

collaborative work. Improved maize lines are 
‘contributed’ by CIMMYT for introgression of 
specific traits of interest.”57

Restrictions on re-use of the seed
According to official sources, there are 
no restrictions on the re-use of the seed. 
“Farmers can choose to save seed for 
replanting. However, as with all hybrid maize 
seed, maize production is heavily reduced 
with replanting of the harvested grain. It is 
good practice to plant fresh seeds each year 
to help ensure consistently good harvests.” 
(AATF 2017a). This expectation may be 
trumped by national PVP laws in individual 
countries, which may disallow the re-use of 
the farm-saved seed of protected varieties, 
where these are relevant. 

Farmers targeted in WEMA countries
Official sources state that WEMA is targeting 
the smallholder farming community and 
discussions with stakeholders confirmed this. 
The WEMA IP policy document presents the 
following profile of these farmers: “Farmers 
in South Africa who plant up to three 
hectares of land for the production of maize 
(“small holder farmers in South Africa”) and 
all farmers in the rest of Sub-Saharan Africa 
(“targeted farmers”) (AATF 2017a:1). Some 
South African seed companies indicated an 
expectation that commercial farmers would 
be interested in conventional WEMA hybrids.

No specific information could be obtained for 
farmer selection. In South Africa ‘small-scale’ 
farmers are defined as farmers who own 
three or five hectares at most58 and who farm 
with limited resources. This implies no access 
to irrigation for growing maize.59

Seed distribution mechanisms in the 
WEMA countries
As a prelude to large scale commercialisation 
of WEMA varieties and in a bid to secure 
media mileage on the project, WEMA 
partners embarked on a ‘promotional’ 
hand-out to farmers—the donation of seed 
packs—even before rigorous testing for DT 
could be conducted in situ. This assertion is 
based on the WEMA roll-out in South Africa; 

56.		Anonymous.	Former	Costech	employee.	Pers.	Comm.	16	May	2017.
57.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	22	May	2017.
58.		J.	Derera,	Global	Head	of	Research	&	Development,	Seed	Co	Ltd.	Pers.	Comm.	11	May	2017.
59.		T.	Musimwa,	Research	and	Seed	Production	Coordinator,	Capstone.	Pers.	Comm.	19	May	2017.



AFRICAN CENTRE FOR BIODIVERSITY – The Water Efficient Maize For Africa (WEMA) project—profiteering not philanthropy!

27
its approach in other countries could not be 
fully confirmed at this stage.

Seed companies that wish to become 
involved in the WEMA project must apply 
for one of three licensing agreements: an 
inbred license, a conventional hybrid license 
and a transgenic (or GMO) license (ACB 2015). 
Licenses will be granted on an exclusive or 
non-exclusive basis once seed companies 
have expressed interest in multiplying and 
distributing the seeds. Interviews indicated 
that most licences were granted on a non-
exclusive basis. The AATF issued international 
calls for expressions of interest to identify 
seed companies for the roll-out of WEMA 
seeds. Licensing agreements specify that a 
seed producer can “sub-license inbred lines 
from AATF to make non-exclusive hybrids or 
sub-license individual inbred lines from AATF 
to cross with one of its own inbred lines to 
make producer-specific hybrid seed. All the 
resulting hybrid products will be required 
to provide sufficient drought tolerance to 
meet the product concept defined by the 
Partners and to meet recognized seed quality 
standards” (AATF 2017c:3). Seed companies 
that produce certified seed are responsible 
for registration of that variety via the 
national seed registration channels of the 
particular country (AATF 2017b).

Kenya’s seed distribution mechanisms
The ACB has previously established that eight 
seed companies in Kenya are involved in seed 
marketing and/or production (ACB 2015). 
However, this latest research could confirm 
the activities of only two firms relating to the 
distribution of WEMA conventional hybrids: 
the East African Seed Co. Ltd and Ultravetis 
East Africa Limited. Both these companies 
include WE 1011 in their online seed portfolios. 
It was claimed that Dryland seeds and Elgon 
Kenya are involved in the distribution of 
WEMA seeds60 but this could not be verified. 
Freshco Kenya Ltd has expressed interest 
in distributing one of the latest batches of 

WEMA hybrids, but is not distributing any at 
this stage.61

Mozambique’s seed distribution mechanisms
In Mozambique, WEMA is managed by 
the Instituto de Investigação Agrária de 
Moçambique (IIAM), the national agricultural 
research institute, which falls under the 
Ministry of Agriculture and Food Security. 
All field trials are conducted by staff of the 
IIAM.62 Having conducted trials for several 
years, three conventional hybrid varieties 
have been selected and submitted for 
registration.

In 2016, WEMA partners organised a seminar 
to explain to seed companies what the 
royalty-free policy entails. The AATF issued an 
international call for expressions of interest 
from companies willing to engage in bulking 
and disseminating these seeds. The process 
selected two seed companies to bulk and 
distribute WEMA varieties:63 the Oruwera 
Seed Company Limitada64 (a grantee of the 
Alliance for a Green Revolution in Africa 
(AGRA)), and Klein Karoo, with offices in 
Chimoio, in Manica Province.

Once the three varieties have been released, 
seed companies will commence follow-up 
work on the plots of small-scale farmers, 
including demonstration activities and 
yield measurements. These plots will serve 
to assess the level of satisfaction among 
farmers with regard to the seeds.65

South Africa’s seed distribution mechanisms
The ARC is the national lead agency for 
WEMA in South Africa, is also the agent for 
all listed WEMA varieties, and is the entity 
that issues a call for parties interested in 
multiplying and distributing these varieties.66

The ARC first distributed promotional seed 
packs to farmers and extension officers, to 
test their response to the seed and to assess 
its performance. ARC (2016) claims that 

60.		J.	Karanja,	Freshco	Kenya	Ltd.	Pers.	Comm.	21	June	2017.
61.	 	J.	Karanja,	Freshco	Kenya	Ltd.	Pers.	Comm.	21	June	2017.
62.		R	Moreira	Moreira,	Responsible	for	Communication	at	WEMA	project	in	Mozambique.	Pers.	Comm.	25	April	2017.
63.		P.	Fato,	Breeder	and	Researcher,	Coordinator	of	WEMA	project	in	Mozambique.	Pers.	Comm.	19	April	2017.
64.		Oruwera	has	its	headquarters	in	Nampula	province.	It	has	an	established	network	of	750	out-growers	in	four	districts,	

and	a	retailer’s	network	of	50	plus	agro-dealers	in	the	Nampula,	Zambezia	and	Cabo	Delgado	provinces	(http://oruwera.
blogspot.com/)

65.		R.	Moreira	Moreira,	Responsible	for	Communication	at	WEMA	project,	Mozambique.	Pers.	Comm.	25	April	2017.
66.		T.	Musimwa,	Research	and	Seed	Production	Coordinator,	Capstone.	Pers.	Comm.	18	May	2017.
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these groups gave positive feedback on the 
WEMA Drought TEGO™67 hybrid, WE 3127. 
According to an ARC statement released in 
the Farmers Weekly: “Some 10,000 packs of 
the Drought TEGO™ WE 3127 white maize 
variety were distributed to smallholder 
farmers in Limpopo, Mpumalanga, North 
West, Free State and KwaZulu-Natal.” The 
statement claims that the maize performed 
well and that “smallholder farmers who 
planted the first WEMA variety doubled their 
yields, despite the devastating drought that 
hit the summer grain production area during 
the 2014/2015 season …The technology 
guaranteed output in difficult production 
seasons. We expect that more smallholder 
farmers will be enticed back into agriculture 
because of the increased yield.” (ARC, as cited 
in Farmer’s Weekly 2015).

The ARC then issued a call for expressions 
of interest for the bulking and distribution 
of seed.68 South African seed companies 
licensed to produce WEMA hybrids are 
Capstone Seeds and Jermart Seeds, which 
have committed to produce 50 tonnes and 
80 tonnes of certified seed, respectively (ARC 
2016). In addition, ARC claims that Seed Co 
is licensed to market WE 3127 and WE 3128 
hybrids in South Africa, although a discussion 
with the Seed Co sales manager established 
that Seed Co was not involved in the 
production of conventional hybrids, but only 
with the production of GM WEMA seed.69 
(See section 3.)

Table 5: Foundation seed were distributed 
to licensed seed companies as follow:

Genotype Jermart 
Seeds

Capstone 
Seeds

Seed Co

#CML312/CML442 455 85 CIMMYT
CKDH0467 200 75 25
CKDHL0378 50 25 0
CML442 50 25 CIMMYT
CML312 10 10 CIMMYT

Source: Reproduced from ARC (2016:28).

The ARC’s explicit mandate is to: “accelerate 
the production and distribution of drought-
tolerant cultivars at mass scale (through ARC 
and DAFF ensuring that) the service providers, 
Jermart and Capstone, produce adequate 
seed lots of the DroughtTego™ maize hybrids 
for the 2016/2017 maize season, especially for 
the emerging sector” (ARC 2016:32).

Distribution of WEMA conventional hybrids 
is conducted mainly by Capstone and 
Jermart. The licensing agreement between 
the AATF and these South African seed 
companies stipulates that the companies are 
not given exclusive rights over a particular 
seed, but instead are awarded designated 
areas for distribution. Accordingly, Jermart 
is earmarked to distribute seed in Limpopo, 
North West and the Free State,70 whereas 
Capstone will, for instance, have geographical 
exclusivity in KwaZulu-Natal.71 However, 
according to Capstone, it will also be 
distributing seed in the Free State.

Capstone Seeds [sub sub sub sub]]
Capstone sells conventional hybrid maize and 
OPVs, only, and its portfolio includes two of 
the WEMA conventional hybrids—WE 3127 
and WE 3128—(white hybrids).

WE 3127 and WE 3128 are described by 
Capstone as “… the first of these hybrids to 
come to market”. WE 3127 is sold as “yielding 
5–7 t/ha under moderate drought conditions” 
while WE 3128 “yields 6–8 t/ha under 
moderate drought conditions”. Both varieties 
are recommended for the western region 
and the temperate eastern region (Capstone: 
2017: 16). Capstone emphasises that it is one 
of only two certified companies with stock 
of this seed. These seeds were approved by 
DAFF and appeared on the official varietals 
list in September 2014 (DAFF 2016). However, 
at the time of writing, both varieties were 
still in their first production cycle; they should 
become available during winter 2017. WE 3127 
is being produced directly by Capstone 
and WE 3128 is being produced by the ARC. 
Capstone will buy the seed from the ARC and 
retail it.72

67.		The	name	TEGO	is	derived	from	the	Latin	word	for	‘shield’.
68.		T.	Musimwa,	Research	and	Seed	Production	Coordinator,	Capstone.	Pers.	Comm.	18	May	2017.
69.		Seed	Co’s	shift	from	its	traditional	focus	on	OPVs	to	GM	seeds	may	be	explained	by	the	2014	acquisition	of	49%	of	Seed	

Co’s	shares	in	Africa’s	only	cottonseed	company,	Quton,	by	Mahyco	of	India,	which	is	26%	owned	by	Monsanto	(AFSA	2014).
70.		A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
71.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
72.	T.	Fourie,	Capstone	Highveld	Sales	Manager.	Pers.	Comm.	18	May	2017.
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In late 2016 the ARC gave seed to Capstone 
for planting in early 2017. The seed was 
planted in areas close to Bloemfontein, in 
the Free State, and the harvest is expected by 
mid-June 2017. It will be difficult to ascertain 
the drought-tolerant properties of these 
WEMA DT varieties as, by 2017, the Free 
State was no longer affected by drought. As 
pointed out by the Capstone sales manager, 
this defeats the purpose of testing a DT seed, 
bearing in mind that the year in which the 
trials failed was actually a drought year. [NB. 
Capstone includes in its portfolio other seeds 
that display drought tolerance properties, 
namely: CAP 9444 and CAP 9004 for yellow 
maize, and CAP 311 and CAP 9299 for white 
maize. One assumes the performance of the 
WEMA hybrids will be assessed against these 
seeds.]

Jermart Seeds73

Jermart was registered in late 2013 and until 
recently was the only 100% black-owned 
seed company in the country. It began by 
producing drought-tolerant maize OPVs but 
in 2015 shifted its focus to drought-tolerant 
hybrids. The AATF was very keen to become 
involved with this sole black-owned seed 
company (at the time) as it made for good 
marketing for the WEMA project.

In December 2014 Jermart was granted 
a license from the AATF to produce the 
conventional hybrid TEGO seed. Jermart 
is licensed to produce both WE 3127 and 
WE 3128, but has decided to produce WE 3128 
only. This is a variety that produces a ‘pure 
white’ maize, as opposed to WE 3127, which is 
off-white in colour. Colour is a very important 
factor for consumers—they prefer a very 
white maize for the preparation of mielie 
pap.

The basic seeds from the ARC were planted 
in early 2016 and harvested in October/
November 2016. In the past, when first 
bulking the WEMA hybrid and since, Jermart 
has worked with about twenty out-growers. 
However, Jermart found that managing so 
many people became tedious, and it intends 
now to focus on three of these out-growers 
and bulk the seed internally, to streamline 
the seed production process.

For distribution of the conventional hybrid 
and the forthcoming GM hybrid, Jermart 
intends going beyond DAFF’s input subsidy 
programme and will work with local 
entrepreneurs, i.e. farmers contracted by 
small-scale farmers to plough their fields. 
These people often are able to influence 
farmers regarding the selection of seeds. 
Jermart will rely also on agricultural 
extension officers to promote seeds to 
farmers throughout the provinces in which it 
intends selling seeds.

Tanzania’s seed distribution mechanisms
Maize varieties were first tested in Tanzania 
between 2011 and 2013 in multi-location 
sites—Ifakara in Kilombero District, Dakawa 
in Mvomero District and Ilonga in Kilosa 
District) (Kitabu 2016). Thereafter, on-farm 
trials were conducted, and demonstration 
plots have been established, prior to results 
being given to the National Variety Release 
Committee, for approval.

The Department of Research and 
Development of the Ministry of Agriculture 
is responsible for all agricultural research 
activities in the country. The Commission 
for Science and Technology (COSTECH) falls 
under this ministry and is responsible for 
the WEMA project in Tanzania. COSTECH 
works jointly with the Agricultural Research 
Institute in Ilonga (ARI-Ilonga). Its main role 
is to breed seeds and most of the varieties 
(including WEMA seeds) belong to this 
institute (or similar organisations), as can be 
seen from the variety lists. COSTECH then 
sub-licenses the bred seeds from ARI-Ilonga 
to seed companies for seed multiplication, on 
behalf of AATF.

WEMA’s partner seed companies include 
Meru Agro and Hy-gene Biotech Seeds 
Limited, a seed company based in Kilosa 
which reportedly produced 4.5 tonnes of 
WE 2109 in the 2015 growing season (Kitabu 
2016). Ultravetis Arusha has also been 
mentioned.

Small-scale farmers targeted for the first 
commercial release of the hybrids live in the 
Vitonga village in the Kilosa district and in 
the Kabuku village in the Handeni district, 

73.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
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where ‘WEMA farmer groups’ have been 
formed (Kitabu 2016). These are dry areas 
with limited rainfall.74

Uganda’s seed distribution mechanisms
The National Crops Resources Research 
Institute (NaCRRI) (at Namulonge) falls 
under the National Agricultural Research 
Organisation (NARO). It has contracted eight 
companies to bulk and market the WE 2115 
and WE 2114 varieties for the WEMA project. 
(Note: This source failed to mention WE 2106.) 
Seed companies (that could be identified) 
that are involved in the distribution of the 
WEMA hybrids include Victoria Seed Ltd, 
which distributes the WE 2106 variety,75 and 
Pearl Seeds, which distributes WE 2115.76

It was reported that, in 2016, the National 
Agricultural Advisory Services (NAADS) 
programme, one of the biggest clients for 
seed in the country, did not have the “hybrid 
maize seed on (its) purchase list”.

Research could not establish whether 
government funding had been used for 
bulking and distributing TEGO seed in 
Uganda. It appears that, at the time of the 
release of the conventional hybrids in 2016, 
the OWC had not included TEGO on its list. 
However, there were reports that “(TEGO) 
hybrids could be included in the (2017) first 
planting season” (Wamboga-Mugirya 2016).

Agronomic practices 
Agronomic practices for WEMA seed appear 
similar to those required for other maize 
products. When questioned on this topic, 
Capstone’s Highveld Sales Manager indicated 
that, depending on the region, maize in South 
Africa is planted from October to December. 
If there has been early rainfall planting will 
happen in November; if not, planting will 
happen in December. The WE 3127 hybrid 
grown by Capstone reaches maturity from 115 
to 120 days and requires three to four weeks 
to dry. This respondent said that WE 3127 is 
planted in the same type of soil in which 
any other maize variety is planted. Fertiliser 
requirements are site specific and depend on 
soil analysis.77

An indication of input requirements can 
be gleaned from the application recently 
submitted in Tanzania for the conduct of 
CFTs for the stacked GM event MON 87460 x 
MON 810. The anticipated use of pesticides 
and fertilisers in the trials in Tanzania is as 
follows: Phosphorous (P) is to be applied at 
the rate of 40 kg/ha and nitrogen (N) at the 
rate of 60 kg/ha (COSTECH undated). This 
indicates possible “ideal agronomic practices” 
for the cultivation of WEMA GM maize and 
demonstrates just how input intensive this 
‘pro-poor’ GM event is.

Small-scale farmers can opt to use a hand 
planter and to harvest manually.

Agro ecological zones in which WEMA 
seeds are grown 
The list of WEMA conventional hybrids and 
their indicative yield and agro-ecological 
areas is discussed hereafter and captured in 
Table 6 below. (See section 3 for a discussion 
on the yield of the GM Dt.) Generally 
speaking, as indicated by the WEMA project 
manager, “the hybrids developed are targeted 
for the mid-altitude environments”.78 
Detailed scrutiny of each variety indicates 
that mid-altitude environments include some 
that are moist, some that are dry and some 
that are ‘transitional’.

Kenya
Among the 48 WEMA varieties listed in Kenya, 
18 species are suited to moist conditions; 14 
to dry conditions; 7 to mid-altitude areas; 
6 to transitional areas; 2 to coastal areas; 
and 1 is suited to the dry mid-altitude and 
transitional maturity adaptation coastal 
region. Information could not be obtained 
for the exact location of the field trials for 
conventional WEMA hybrids in Kenya.

Mozambique
Conventional trials of WEMA seeds were 
conducted at the IIAM research centres: 
Chókwè in the south; Sussundenga in Manica 
province, central region; Lichinga in Niassa 
province; and Mapupulo in Cabo Delgado. 
These regions all present with different 
agro-ecological characteristics. Chókwè is 

74.		Anonymous.	Former	employee	at	COSTECH.	Pers.	Comm.	16	May	2017.
75.		http://www.victoriaseeds.com/Catalogue/Maize-WE-2106.html
76.		http://www.pearlseeds.com/products.php#
77.	 	T.	Fourie,	Capstone	Highveld	Sales	Manager.	Pers.	Comm.	19	May	2017.
78.		S.	Oikeh,	S.	WEMA	Project	Manager:	AATF.	Pers.	Comm.	22	May	2016.
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dominated by a dry climate with rainfall of 
662 mm pa and an average temperature of 
23.7°C; precipitation varies from 16 mm in 
July to 120 mm in January. In Sussundenga, 
the average rainfall is 1,000 mm pa and 
the altitude ranges from 200–1,000 m. In 
Lichinga, the average rainfall is 1,000–1,400 
mm pa and the average altitude is 800 m.

South Africa
Capstone is growing WE 3127 in the area 
around Bloemfontein in the Free State. 

Tanzania
Areas targeted for the distribution of WEMA 
hybrids are the southern and central zones 
(1,500 metres (m) above sea level). The first 
WEMA hybrids, WE2109, WE 2112 and WE 2113 
were tested in multiple locations including 
the Ifakara-Kilombero district, Dakawa-
Mvomero district, Illonga-Kilosa district, 
Ngaramtoni-Arusha district, Kilimatembo 
village, Karatu district and Makutupora-
Dodoma district. These fall within the 
eastern, northern and southern agricultural 
agro-ecological zones of Tanzania (WEMA 
posters were on display at COSTECH).

Uganda
Information on the exact location of field 
trials for conventional WEMA hybrids in 
Uganda could not be obtained. It can be 
assumed that some of the trials for these 
hybrids would have been conducted in the 
same location as those for the GM hybrids. 
(See section 3.)

Yields
The official WEMA website states that: “when 
successful, these varieties could benefit 
farmers and consumers by contributing to 
lower production costs, higher yields, and 
more food grain” (AATF 2017a). It does not 
specify any margin that may be gained 
through DT WEMA hybrids in general. 
However, figures pertaining to expected 
yield increases are available for the country 
level. In Kenya, the AATF reported that the 
DroughtTEGO™ resulted in an “average 
harvest of 4.5 t/ha, more than double the 
national average of 1.8 t/ha in Kenya” (Polity.
org 2014). In Tanzania, the AATF claims that 
WEMA hybrids translate to 25% higher 
yields than yields from “current varieties” 
(AATF 2010:4). In South Africa, the figures 
mentioned range from “20% to 30% higher 

yield under moderate drought conditions” 
(ARC 2016).

The ACB (2015) has already emphasised how 
publicly quoted figures, of +/- 35%, sounded 
far more optimistic than the expected yield 
gains quoted in Monsanto’s commercial 
release applications to the United States 
Department of Agriculture (USDA) and South 
African biosafety regulators. The figure 
suggested by Monsanto is a “6% reduction 
in yield loss under water limited conditions”. 
ACB has determined that this converts to 
an approximate yield gain of 1% across the 
entire maize belt in the United States (US). 
The USDA concluded that under conditions of 
extreme drought MON 87460 is “unlikely to 
have any benefit “(Gurian-Sherman 2012:6).

Yield figures differ according to the source. 
As can be seen from the comparative Table 6 
below, yield figures presented by the AATF for 
each variety differ from those mentioned in 
national seed variety lists. This is illustrated 
by the figures for WE 2107—WEMA allocated 
a yield performance ranging from 4.3 to 9.3 t/
ha, while the Kenya variety list indicates a 
figure of 7.16 t/ha.

Importantly, WEMA’s  data is silent on the 
real yields gained by farmers in their fields. 
As pointed out by Setimela et al. (2017a), 
“the relative yield gap between controlled 
conditions on experimental stations and 
farmers’ fields is probably higher in SSA than 
anywhere else in the world because of the 
multiple stresses that crops face throughout 
the season in smallholder farmers’ fields” 
(2017a:2). For instance, Uganda’s NARO 
underlines a big difference between “farmer 
[field] average yield (of) 2.7 t/ha compared 
with researcher-managed yields of 9 t/ha” 
(Uganda Facts and Figures Report, as cited in 
Wamboga-Mugirya 2016). This point is critical 
when appraising the efficacy and agronomic 
benefits of projects such as WEMA.

Reports on the effective production ratios 
of WEMA hybrids (i.e. how they performed 
in trials in the target countries) generally 
are not publicly accessible. Where they are 
accessible, the data is not up to date because 
recent information on the outcome of trials 
for conventional hybrids is not available. 
For example, information regarding yields 
in the 2016 planting season could not be 
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Table 6: Agro-ecological and production properties of WEMA hybrids in the WEMA countries

WEMA 
Varieties

Maturity Agro-ecological 
Zone

Grain Yield (t/ha)
Optimal/ Moderate 
Drought Conditions 
(WEMA source)

Kenya (1) Mozamb. South 
Africa

Tanzania 
(2)

Uganda(3)

WE 1101 Mid-altitude 
areas 

7.1 t/ha

WE 2010 140 1000-1600 m 9.8/4.6
WE 2101 Mid altitude 

Areas
6.91 6

WE 2103 4
WE 2104 146 Mid altitude 

Areas
9.4/4.8 6.74 5

WE 2106 142 1000-1600 m
transitional 
region of lower 
and upper 
eastern, central 
and Nyanza 
regions 

9.1/4.7 4.7–9.1 6 – up to 
9,1t/ha 79

WE 2107 140 Mid altitude 
Areas

9.3/4.3 7.16

WE 2108 142 Mid altitude 
Areas

9.3/4.4 7.16 

WE 2109 142 Dry Mid 
altitude and 
transitional 
maturity 
adaptation. 
coastal region

8.5/4.4 4.7–8.7 

WE 2110 transitional 
region of lower 
and upper 
eastern, central 
and Nyanza 
regions 

3 4.2–9.1 

WE 2111 coastal region 4.7–8.7 
WE 2112
WE 2113 7.1
WE 2115
WE 2114
WE 3101 Early to 

transitional 
areas 

5.37 t/ha 

WE 3102 Early to 
transitional 
areas 

5.22 t/ha 7.2

WE 3113
WE 3104 Transitional 

areas
5.60 t/ha 

WE 3105 Coastal region 6.31 t/ha 
WE 3106 Early to 

transitional 
regions of 
kenya

3.28 t/ha 

79.		http://www.victoriaseeds.com/Catalogue/Maize-WE-2106.html
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WEMA 
Varieties

Maturity Agro-ecological 
Zone

Grain Yield (t/ha)
Optimal/ Moderate 
Drought Conditions 
(WEMA source)

Kenya (1) Mozamb. South 
Africa

Tanzania 
(2)

Uganda(3)

WE 3117 6.7
WE 3127
WE 3128
WE 3201 Mid - Altitude 

areas 
6.45 t/ha 

WE 3202 Mid - Altitude 
areas 

5.63 t/ha 

WE 3205 4-5 m Dry-transiitonal 
to dry mid-
altitude regions

6.3–6.5

WE 3210 4-5 m Dry-transiitonal 
to dry mid-
altitude regions

6.1–7.7

WE 4101 Moist medium 
and moist mid-
altitude regions

5.3–7.5 

WE 4102
WE 4104 3-4.5 m Dry-transiitonal 

to dry mid-
altitude regions 

5.3–6

WE 4106
WE 4108 3-4 m Dry-transiitonal 

to dry mid-
altitude 

4.5–5.3

WE 4109 3-4 m Dry-transiitonal 
to dry mid-
altitude regions 

3.8–4.7

WE 4110
WE 4114
WE 4115 3-4.5 m Dry-transiitonal 

to dry mid-
altitude regions 

5.5–6.1

WE 4117 3-4.5 m Dry-transiitonal 
to dry mid-
altitude regions 

5.4–6.5

WE 4118 Moist medium 
and moist mid-
altitude regions 

4.8–7.0 

WE 4119 Moist medium 
and moist mid-
altitude regions 

4.8–7.1 

WE 4140 dry low and 
transitional 
to dry mid-
altitude regions

5–8 

WE 4141 dry low and 
transitional 
to dry mid-
altitude regions

4–8 

WE 4142 dry low and 
transitional 
to dry mid-
altitude regions

5–9 
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WEMA 
Varieties

Maturity Agro-ecological 
Zone

Grain Yield (t/ha)
Optimal/ Moderate 
Drought Conditions 
(WEMA source)

Kenya (1) Mozamb. South 
Africa

Tanzania 
(2)

Uganda(3)

WE 4143
WE 4144
WE 4145
WE 4147
WE 4207 4-5 m Dry-transiitonal 

to dry mid-
altitude regions 
of 

6.8–7.7

WE 4208 120-150 
days

Dry-transiitonal 
to dry mid-
altitude 

7.6–7.7

WE 4307
WE 4308
WE 4309
WE 4338
WE 4351
WE 4359
WE 5107 Moist 

transitional 
and moist mid-
altitude

3.7–7.2 

WE 5113 Moist 
transitional 
and moist mid-
altitude

3.7–.7.3 

WE 5117 Dry transitional 
to dry mid-
altitude 

3.9–7.4 

WE 5120 Dry transitional 
to dry mid-
altitude 

3.8–7.4 

WE 5135 Moist 
transitional 
and moist mid-
altitude 

3.5–7.1 

WE 5138 Moist 
transitional 
and moist mid-
altitude 

4.0–6.5 

WE 5139 Moist 
transitional 
and moist mid-
altitude 

3.5–6.4 

WE 5140 Moist 
transitional 
and moist mid-
altitude 

3.7–6.6 

WE 5202 Moist 
transitional 
and moist mid-
altitude

6.6–9.3 
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WEMA 
Varieties

Maturity Agro-ecological 
Zone

Grain Yield (t/ha)
Optimal/ Moderate 
Drought Conditions 
(WEMA source)

Kenya (1) Mozamb. South 
Africa

Tanzania 
(2)

Uganda(3)

WE 5205 Moist 
transitional 
and moist mid-
altitude

7.4–9.6 

WE 5206 Moist 
transitional 
and moist mid-
altitude

7.9–10.0 

WE 5210 Moist 
transitional 
and moist mid-
altitude

7.6–10.0 

WE 5213 Moist 
transitional 
and moist mid-
altitude

7.5–9.6 

WE 5215 Moist 
transitional 
and moist mid-
altitude

7.2–9.6 

WE 5218 Moist 
transitional 
and moist mid-
altitude

7.3–10.1 

WE 5227 Moist 
transitional 
and moist mid-
altitude

7.5–9.8

WE 5230 Moist 
transitional 
and moist mid-
altitude

7.0–9.6 

Source: Compiled by the author, based on AATF national lists of varieties and interviews.

Detailed information on recommended agro-ecological zones is not available for all WEMA varieties. However, it 
can be seen from the global Table of Varieties released by each WEMA country that a fair portion of varieties are 
suited to moist conditions.

Key: 
Country where hybrid was released (where figures show in the country “boxes”, this refers to the yield reported in- country)

Country where the commercialisation of convention WEMA hybrids could be verified
1. yield information from Kenyan variety list (2016)
2. yield information from Tanzanian variety list (2014)
3. yield information from Ugandan variety list (2014)

Agro-ecological characteristics
Varieties suited to moist conditions

Varieties suited to dry conditions

Varieties suited to mid-altitude areas

Varieties suited to transitional areas
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found. Country-specific yield information is 
discussed in more detail in Table 6.

Kenya
A report from the AATF (2014) states 
that “initial plantings of WEMA’s WE 1101 
DroughtTEGO™ seed in Kenya resulted 
in substantially higher maize production 
compared with other local/commercial seed 
varieties. Among 39 sites initially surveyed by 
AATF, DroughtTEGO™ resulted in an average 
harvest of 4.5 t/ha, more than double the 
national average of 1.8 t/ha in Kenya” (AATF, 
as cited in Polity.org 2014). These figures could 
not be verified.

Mozambique
Information on yields from in-field testing 
could not be found at this stage. In the 
northern part of the country, seed company 
Oruwela is pursuing trials with farmers, while 
Klein Karoo is active in the central region.

South Africa
In South Africa, broad figures ranging from 
“20% to 30% higher yield under moderate 
drought conditions” (GRAIN SA 2014)80 are 
given. The scant reports available for results 
of the WEMA hybrid planted in the 2014/15 
seasons (during the drought) mention yields 
of 2 t/ha for smallholders at Mooifontein in 
the North West Province. The average rainfall 
then was 250 mm for the season, as opposed 
to an average rainfall of 500 mm in a normal 
year. Smallholders in Limpopo’s Mokopane 
district achieved a yield of 1.14 t/ha compared 
with 0.6 t/ha during the previous season 
(ARC 2016b). This information stems from the 
ARC report on the yields from seeds donated 
to farmers as part of the promotional launch.

Official feedback on the results of the 
2015/2016 planting season could not be 
found, save for an ARC report that mentions 
“the lack of WEMA seed availability for 
2015/16 summer season” (ARC 2016b). 
The lead instigator for WEMA at the ARC 
repeatedly evaded interview requests, 
consequently our researchers were unable to 
determine why the seeds were unavailable. 
Reports from the seed industry (see below) 
seem to indicate that the 2016 production 

season (which is when Capstone and Jermart 
planted WEMA seeds for multiplication) was 
not successful. An industry insider confirmed 
that the first growing season (2016) for these 
WEMA hybrids had been “unsuccessful”. 
Capstone experienced a problem in the 
production of WE 3128 and attributed this to 
WEMA having given incorrect instructions to 
the seed companies. The standard protocol 
when planting maize is, first, to first plant the 
female plant and then, +/- 10 days later, to 
plant the male plant. Information pertaining 
to the planting dates was incorrect, the 
male and female plants could not pollinate, 
and this resulted in the failure of the entire 
multiplication exercise. As a result, Capstone 
in future will rely on seeds for WE 3128 
produced by the ARC, but will use its own 
seeds for WE 3127, for retail in 2017.

The above mentioned results could not 
be cross-checked or verified with the seed 
industry, since the TEGO conventional hybrids 
will be available (from Capstone) only in the 
(southern) winter of 2017. The maize was 
planted in a relatively wet season so it will 
not be possible to assess its DT properties 
this year, and feedback on the WEMA yield 
potential will have to come from farmers.81 
However, breeders will be able to comment 
on other traits, notably insect resistance. 
The person in charge of seed production at 
Capstone indicated that the company will 
judge the WEMA hybrids to have performed 
‘well’ if they can provide small-scale farmers 
(without any irrigation) with a yield of 3 t/ha. 
He said this would be the minimum yield for 
farmers to break even,82 but if farmers have 
to buy seed even the previously mentioned 
yield of 1–2 t/ha will be insufficient.

Tanzania
In Tanzania, the WEMA policy brief states 
that: “The maize products to be developed 
could increase yields by 25% compared 
to current varieties” (AATF 2010:4). A 
promotional media article on WEMA 
mentions a yield of “8 t/ha under good crop 
management and good rainfall, or about 
3.5 t/ha under moderate drought conditions” 
(Mansoor, as cited in Kitabu 2016).

80.		http://www.grainsa.co.za/drought-tego:-next-generation-maize-hybrids-safeguarding-yield-against-erratic-sa-climatic-
conditions

81.	 	T.	Fourie,	Capstone	Highveld	Sales	Manager.	Pers.	Comm.	18	May	2017.
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Uganda
Reports from Uganda about the WEMA 
conventional hybrids state: “Farmer [field] 
average yield is 2.7 t/ha compared with 
researcher-managed yields of 9 t/ha.83” … 
New hybrids yield more than 3 t/ha under 
moderate drought conditions and more than 
8 t/ha in optimal conditions (good rainfall 
conditions)” (Nanteza, as cited in Wamboga-
Mugirya 2016). Victoria Seed Ltd reported a 
yield of 9.1 t/ha for the conventional hybrid it 
is selling.

WEMA’s assertions in terms of yield could not 
be verified on the ground; more extensive 
engagement with seed companies will be 
required to verify these claims. At the time of 
writing, South African breeders were about 
to inspect yield performance in the fields 
(June/July 2017), which will provide more 
information on the performance of the TEGO 
varieties.

Has the Breeding Resulted in Seed that 
Confers Drought-Tolerance? 

Researchers were not given the opportunity 
to engage with the NARs in any of the WEMA 
countries, and could not ascertain whether 
breeding has resulted in seed that confers 
effective drought-tolerant characteristics. 
Accordingly, claims by the AATF remains 
unsubstantiated.

3. WEMA’s Genetically 
Modified maize seed
Use of Conventionally Bred 
Drought-Tolerant Maize Seed in the 
Development of GM DT Maize Seed

The AATF literature includes comments on 
the relationship between the conventional 
bred DT maize and the GM DT maize: 

“The drought tolerance event(s) will be 
introgressed into inbred lines from the 
WEMA breeding program destined for 
hybrid seed production” (AATF 2017c: 2). One 
assumes the inbred lines in question will 
carry DT characteristics although the AATF 
does not state this explicitly. It goes on to 
explain that “The resulting WEMA transgenic 
drought-tolerant maize will be evaluated for 
performance, in terms of both agronomics 
and drought tolerance, in the environment of 
Sub-Saharan Africa (AATF 2017c: 2).

The same applies to Bt maize (e.g. MON 810 
or MON 89034). The Bt trait can be added 
to the parental line of a non-GM hybrid 
variety.84 So, when Bt hybrids are mentioned, 
what is being described are “derivations of 
that parental line with the same transgene, 
but bred into different hybrid types”.85 
Once the desired gene is “(introgressed) 
into the conventionally bred variety, (it is) 
then conventionally bred into the hybrid 
(that breeders) are interested in eventually 
cultivating”.86 This backcrossing process takes 
several years, as illustrated in the schematic 
representation below. It takes six years for 
backcrossing to result in a seed that will 
present 99.2% of the characteristics from the 
recurrent parent.87

WEMA’s technical time line spans a total of 
10 years, from the breeding development 
and biotechnology development periods 
(5 years), followed by trait integration and 
field-testing (5 years). This process has 
resulted in the ‘delivery’ of WEMA seed (AATF 
2017e), which was originally scheduled for 
2017. This transition from conventional DT 
hybrids to GM DT hybrids is portrayed as a 
seamless process. The intention is to move 
from conventional hybrids to “more robust, 
high yield GM hybrids with drought-tolerant 
insect resistance transgene” (ARC 2016).

The first, conventional, phase of the WEMA 
project was critical. Effectively, it laid the 
foundation for the project’s GM phase—it 

82.		T.	Musimwa,	Research	and	Seed	Production	Coordinator,	Capstone.	Pers.	Comm.	19	May	2017.
83.		Naro’s	2015	Uganda	Facts	and	Figures	Report.
84.		Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	24	April	2017.
85.		E.	Singhji,	Researcher	for	ACB.	Pers.	Comm.	12	May	2017.
86.		E.	Singhji,	Researcher	for	ACB.	Pers.	Comm.	12	May	2017.
87.		P.	Rademeyer,	Chief	Agronomist,	Pannar	Seed	(Pty)	Ltd,	South	Africa.	Pers.	Comm.	20	June	2017.
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is in the non-GM DT maize varieties (which 
were released in the first phase of the 
project) that the two genes, the GM drought-
tolerant and Bt genes, are introgressed.

Types of GM Hybrids under 
Development by WEMA 

Monsanto donated its MON 810 to all the 
WEMA countries, including South Africa, 
where resistance to MON 810 was developed. 
Monsanto then donated the insect resistance 
(MON 89034) transgenes to the WEMA 
project in South Africa (ARC 2016). The 
drought-tolerant variety, MON 87460, was 
donated to all WEMA countries.

MON 810 and MON 89034 are based on the 
introgression of the Bacillus thuringiensis 
gene, which “confers resistance to 
lepidopteran insects by selectively damaging 
their midgut lining”. South Africa has been 
growing the Bt MON 89034 event since its 
approval in 2010. In 2013, this event replaced 
MON 810, which failed as a result of insect 
resistance (Van den Berg et al. 2013). It must 
be stated that there is nothing novel about 
MON 89034. This event has been grown 
for years, independently of WEMA in South 

Africa, and is now wrapped in the WEMA 
package in an attempt to popularise it. In all 
other WEMA countries it is MON 810 that is 
currently undergoing CFTs.

MON 810—The Dumping of a Failed 
Maize Event on the Rest of Africa 

MON 810 is Monsanto’s event name for 
the Bt maize variety, which expresses the 
Cry1ab Bt toxin intended to target certain 
members of the lepidopteran family (moths 
and butterflies). It is sold commercially in 
South Africa as ‘Yieldgard’ maize. The Bt toxin 
expressed in the crop is meant to render 
the use of pesticides to control insect pests 
unnecessary.

South Africa approved MON 810 in 1997, even 
before its biosafety legislation was in place. 
In 2013, 15 years after it was introduced as a 
commercial crop in the country, the event 
was phased out, simply because it had failed 
(ACB 2013a). MON 810 foundered as a result 
of massive insect resistance—at the time, 
some farmers experienced as high as 50% 
insect resistamce. Yet this obsolete and failed 
event is now being trialled in all other WEMA 
countries.

The photograph below illustrates this process:

Source:Photograph of a poster displayed in the US by the company Becks (courtesy of P. Rademeyer, 
Pannar Seed).
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In South Africa, the crux of the issue was that 
its regulatory authorities approved the event 
despite not being adequately capacitated, 
at that time, to regulate Bt technology. 
MON 810 requires drastic measures in terms 
of insect resistance management (IRM) 
strategies, i.e. planting refugia, and at the 
time, regulators were unable to ensure that 
farmers complied with IRM (ACB 2013a). It 
was originally assumed that resistance was 
a recessive trait in MON 810, until research 
established the dominance of the insect 
resistant trait in the event (Campagne, 
Kruger, Pasquet, Le Ru and Van den Berg 2013). 
This means that farmers cultivating MON 810 
must also plant over 50% of their fields to 
non-Bt maize, as a refuge. This option is 
simply not viable for small-scale farmers.

Countries that are now conducting field trials 
of MON 810, aiming for commercialisation of 
the event under the auspices of WEMA, will 
certainly be faced with the same issue. The 
African maize stem borer (Busseola Fusca) is 
an extremely damaging pest and it requires 
stringent controls in SSA. It is the same pest 
that has already been found, in South Africa, 
to have an inherently low susceptibility to 
the Bt toxin.

The WEMA project is conveying gross 
misinformation to other WEMA countries 
about the story of Bt maize in South Africa. 
At a press conference on WEMA, Dr Denis 
Kyetere, Executive Director of AATF, said 
the following: “If I can give an example of 
South Africa, successful adoption of the Bt 
maize by farmers saw the country realise a 
net increase in national maize yield of 9.5%, 
equivalent to US$ 213 million in 2012” (Kyetere 
undated: 2).

Research conducted by Fischer, Van den Berg 
and Mutenga (2015b) shows that commercial 
varieties into which the Bt trait is introduced 
are out-performed by locally used non-GM 
hybrids and OPVs—which are also better 
adapted to smallholder agro-ecologies, 
fluctuations in rainfall and sub-optimal 
storage conditions.

MON 87460: The So-called GM 
Drought-tolerant Maize: 

MON 87460 is the GM drought-tolerant 
trait owned by Monsanto. It is based on the 
introgression of the following genes:
• the cold shock protein B (CspB) gene from 

Bacillus subtilis, a bacterium found in soil 
and in the gastrointestinal tract of cattle, 
sheep, etc—and humans; and

• the “neomycin phosphotransferase II 
(nptII) gene isolated from Escherichia coli 
that confers kanamycin88 resistance and 
acts as a selectable marker” (SA Council, 
as cited in ACB 2017b). Escherichia coli, 
commonly known as E. coli, is a bacterium 
commonly found in the lower intestine of 
warm-blooded organisms. It is expelled 
into the environment within faecal matter. 
Most E. coli strains are harmless, but 
some serotypes can cause serious food 
poisoning.

MON 87460 has been trialled in South 
Africa at four locations over five growing 
seasons, from 2007/2008 to 2012/2013. This 
information is gleaned from the Monsanto 
application for commercial release, as cited in 
the Executive Council’s approval of the event, 
and cited in ACB 2017b. It is reported that 
regulated trials of MON 87460 have been 
conducted in Kenya and Uganda since 2010 
(Mashingaidze 2015) and in Tanzania since 
October 2016. Trials are meant to begin in 
June or July 2017 in Mozambique.

In August 2015, the ACB launched an 
application to review the decision of the 
Executive Council to allow the general release 
of MON 87460 (2015). The application was 
dismissed. In early 2017, ACB resolved to 
appeal this decision in the High Court. The 
contents of this objection are outlined in 
more detail in the section below, dealing with 
WEMA GM events in South Africa.

88.		Monsanto’s	application	for	the	commercial	release	of	MON	87460	is	a	364-page	document	to	which	the	ACB	has	never	
been	given	access.	The	content	of	this	application	is	summarised	in	a	2.5	page	document,	compiled	by	the	Executive	Council	
for	Genetically	Modified	Organisms,	in	which	the	general	release	of	MON	87460	is	approved.	Mention	of	Escherichia coli	is	
made	only	in	this	document;	it	is	(usually)	not	disclosed	in	publicly	available	documents.
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The GM Panacea: Stacked, Drought-
Tolerant (DT), Bt, Roundup Resistant 
(RR): MON 87460 x NK 603 x 
MON 89034 

As outlined by the ARC, “the desired product 
(is a) hybrid with stacked DT and Bt”. One 
of the WEMA partners has stated clearly 
that the “DT/Bt/RR (is) the most ideal 
combination” (Mashingaidze 2015:27). 
Monsanto has applied for approval of the 
commercial release of MON 87460 x NK 603 
x MON 89034, intending to cultivate it in 
the entire region of South Africa (ACB 2017). 
This stacked event combines “drought 
tolerance, insecticidal activity and Glyphosate 
tolerance”. In its objection to the release of 
this event, the ACB has indicated: “Stacking 
this (DT) trait with herbicide tolerant and 
insecticidal traits is a mechanism to prolong 
the utility of these traits and the sales of 
their associated pesticides” (2017:5). Field 
trials for this stacked variety were conducted 
during the 2014/2015 and 2015/2016 growing 
seasons at Hopetown, Orania and Malelane 
and trials for a third season are currently 
underway (ACB 2017).

In 2015, the time lines envisaged by WEMA for 
release of the following DT events were: 
• Release of the Bt event in South Africa 

in 2016, to be followed shortly by Kenya, 
where requirements of the National 
Environment Management Authority 
(NEMA) and the embargo on GM are 
stalling this prospect.

• Release of DT + Bt (MON 87460 + 
MON 89034) by 2017. (Approval has been 
granted but the ACB is appealing against 
it.)

Modalities around the Combination 
of the ‘Royalty-free’ Component of 
WEMA, in Relation to the Off-Patent 
MON 810, the DT Trait, Other Bt Traits, 
and Herbicide-Tolerant Traits 

Research was unable to glean any comment 
from the WEMA team. Consequently, analysis 
of the licensing arrangements that regulate 
the ‘royalty-free’ component of the project, 

in relation to the off-patent MON 810, the 
DT trait, other Bt traits and the herbicide-
tolerant traits, was not possible.

Field Trials in WEMA Countries Involving 
the DT Trait and Stacking with Other Traits 

Kenya 
In August 2010 the Kenyan National Biosafety 
Committee (NBC) granted approval to 
the National Biosafety Authority (NBA)—
subsequently renamed the Kenya Agricultural 
and Livestock Research Organisation 
(KALRO)—for CFTs to be conducted for 
MON 87460. These trials commenced in late 
2010 (CIMMYT 2013). Approval to conduct 
CFTs for MON 810 was granted in October 
2012. The stacked event (MON 810 and 
MON 87460) received approval for CFTs 
in June 2015. These events are at different 
stages of their trials and neither has been 
submitted for environmental release.89

Confined field trials for MON 87460 and 
MON 810 are conducted at the Kiboko sub-
station in Makueni County. The stacked event 
(MON 810 and MON 87460) is being tested at 
the Kiboko sub-station and in Kitale (Trans-
Nzoia County). Kiboko is 975 m above sea 
level. This is a hot, dry region with a mean 
annual temperature of 22.6°C and an average 
rainfall of 545–629 mm pa (over two rainy 
seasons) (CIMMYT 2013). The station includes 
a drought-screening site, developed as part of 
the DTMA project, which has been expanded 
to accommodate the WEMA trials. In Trans-
Nzoia, the climate is warm and temperate, 
with a significant amount of rainfall during 
the year, even for the driest month (Climate 
Data undated).

On 14 January 2016, KALRO and AATF were 
given conditional approval by the NBA 
for national performance trials (NPTs) of 
Bt maize (MON 810) to be conducted in 
Kenya,90 pending agreement from the 
National Environment Management 
Authority (NEMA). NEMA had originally 
granted permission for the applicants to 
start large-scale GMO field trials under 
the ID number NEMA/EIA/PSR/6145. 
However, NEMA subsequently retracted its 

89.		Prof.	D.	Ogoyi.	Kenyan	National	Biosafety	Authority.	Pers.	Comm.	10	May	2017.
90.		Prof.	D.	Ogoyi,	Kenyan	National	Biosafety	Authority.	Pers.	Comm.	10	May	2017.
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earlier announcement, indicating that the 
application for the release of GMO material 
was still being reviewed. Further, it stated 
that it required an Environmental Impact 
Assessment (EIA), as well as an assessment 
of experimental design to ascertain the 
safety of the entire process (The Nation 2016). 
However, partners were permitted to release 
the GMO maize to collect compositional 
analysis data (which forms part of the safety 
data). Discussions between stakeholders 
are underway and the project is expected 
to resume once NEMA issues a license for 
the EIA. Subsequent stages will require 
involvement by other regulatory agencies, 

namely NEMA and the Kenya Plant Health 
Inspectorate Services (KEPHIS).91 

New guidelines for NPTs, which must precede 
variety release for conventional and GM 
crops, were recently published (Government 
of Kenya 2016). These trials are conducted 
by KEPHIS which is the regulatory body 
responsible for performing trials before 
any variety is released. These trials focus 
on comparing the new variety to a control 
variety, the expectation being that the 
new variety will perform better in terms 
of productivity. This must be established 
before the new variety will be commercially 

Table 7: Approved Confined Field Trial (CFT) Activities of GMOs in Kenya
No Name of 

applicant
Title of application Location/ site of 

trial
Introduced/ 
modified trait(s)

Date 
approved

Remarks

1 Kenya 
National 
Biosafety 
Authority 
(NBA)

Application 
to introduce 
Transgenic maize 
with water 
efficiency event 
MON 87460 to 
carry out CFTs 
under moisture 
stress at Kiboko in 
Kenya

KARI, Kiboko sub-
station, Makueni 
County

Water efficiency/ 
Drought-tolerance

16th August 
2010

Approval was given 
after a thorough 
risk assessment 
and the risk 
management 
measures put in 
place were found 
acceptable.

6 . Application to 
conduct a CFT 
of transgenic 
maize with Bt 
event MON810 
containing Cry1ab 
gene to evaluate 
the efficacy of Bt 
delta (δ) endotoxin 
against maize stem 
borers in Kenya.

KARI, Kiboko sub-
station, Makueni 
County

Insect resistance 30th 
October 
2012

The approval 
was given by the 
National Biosafety 
Authority after 
a thorough risk 
assessment 
and the risk 
management 
measures put in 
place were found 
acceptable.

12 Kenya 
Agricultural 
and Livestock 
Research 
Organisation 
(KALRO)

Application 
to introduce 
transgenic maize 
with stacked 
events MON 810 
containing cry1Ab 
gene and MON 
87460 containing 
cspB gene to 
carry out CFTs for 
efficacy against 
stem borer pests 
and drought 
resistance in Kenya

KALRO Kiboko, 
(Makueni County)
and;KALRO 
Kitale (Transzoia 
County)

Stacked event 
expressing insect 
resistance and 
drought tolerance

30th June 
2015

Approval was given 
by the National 
Biosafety Authority 
after a thorough 
risk assessment 
and the risk 
management 
measures put in 
place were found 
acceptable.

Source: Biosafety Clearing House Kenya (2017).

91.	 	Prof.	D.	Ogoyi,	Kenyan	National	Biosafety	Authority.	Pers.	Comm.	10	May	2017.
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released to farmers, unless the seed has 
other attributes that conventional crops do 
not have. Henceforth, MON 810 will have to 
undergo the NPT trials as well, depending on 
the outcome of the agreement negotiated 
between KEPHIS and the applicant.92 The 
expected time of the field trial release of 
MON 810 will depend on when the NPT 
is finalised and when the additional data 
requested is submitted. The exact time will 
depend on “when the GM ban is lifted”.93 

Mozambique
Institutions involved in the trials on Bt 
maize include: the WEMA project (AATF/
CIMMYT/Monsanto), the IIAM (responsible 
for conducting the trials) and the Ministry of 
Science and Technology High Education and 
Techno Professional,94 which is responsible 
for providing a “conducive policy and legal 
environment” for implementation of the 
project.95 Trials in their entirety are financed 
by external funders—the BMGF, the Buffet 
Foundation and USAID (via Feed the Future). 
No funds are contributed by the Mozambican 
government which provides the human 

Map 1: WEMA Testing Locations in Kenya

92.		Prof.	D.	Ogoyi,	Kenyan	National	Biosafety	Authority.	Pers.	Comm.	10	May	2017.
93.		Prof.	D.	Ogoyi,	Kenyan	National	Biosafety	Authority.	Pers.	Comm.	10	May	2017.
94.		R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project.	Pers.	Comm.	25	April	2017.
95	 	R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project.	Pers.	Comm.	25	April	2017.

Kiboko
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resources and the research venue only.96 
In addition to financial support, the BMFG 
assists with “agricultural policy reforms, 
agricultural technology transfer, engagement 
with smallholder farmers and value chain 
development”.97

Mock field trials were conducted in 
Mozambique in 2010. In 2012 the African 
Biosafety Network of Expertise (ABNE) 
reviewed the liability and redress articles of 
Mozambique’s biosafety law (Esterhuizen 
and Zacarias 2013). In October 2014 
Mozambique’s Council of Ministers approved 
a revised biosafety decree and implementing 
regulations (ACB 2015). Current legislation 
(Decree No. 71/2014 Article 13) allows GM 
seed to be imported commercially, for food, 
feed and processing. GM seed may also be 
imported for the purpose of conducting field 
trials, but not for commercial cultivation. 
However, the law demonstrates a certain 
degree of caution. The technology provider 
will be held responsible for any adverse 
impact that may arise as a result of any field 
trials, and will be required to bear the costs 
of repairing such damage (Decree 71/2014, 
Articles 11, 46 and 47). It is expected that the 
government will face considerable pressure 
to revise this law, allow the commercial 
cultivation of GM seed, and relax the 
liabilities and provisions for redress (ACB 
2017c).

These legislative amendments have opened 
the way for potential approval of field 
trials with Monsanto’s DT and Bt maize.98, 

99 Trials involving both Bt and GM DT maize 
have been authorised for testing by the 
WEMA project, in partnership with the IIAM, 
which is accountable to the Ministry of 
Agriculture and Food Security. The application 
was submitted by WEMA to the National 
Biosafety Authority, the Ministry of Science 
and Technology, Higher Education and 
Technical Professional, and was approved in 
2014. It aimed to conduct field trials on GM 

DT MON 87460 first, and then on Bt maize, 
MON 810.100 Trials of Bt maize started in 
Chókwèin in February 2017. However, just 
as WEMA trials for DT were ready to begin, 
CFTs of the DT event had to be postponed 
to June or July 2017. According to Pedro 
Fato, Coordinator of the WEMA project in 
Mozambique, a key factor explaining this 
delay was the onset of the rainy season and 
the presence of many insects in the fields. 
This prompted the project instigators to 
postpone the trials. Compounding this delay 
was an issue relating to endorsement of the 
importation certificate (the GM materials 
were to be imported from the US) and 
development of the infrastructure required to 
accommodate CFTs in Chókwè. It is expected 
that trials of GM DT maize will commence 
only in June or July 2017.101

Consequently, the WEMA project in 
Mozambique was compelled to begin with 
CFTs for Bt maize. The Bt event was sown 
in February 2017 and reached the flowering 
stage in May 2017. Interested parties will be 
invited to visit the trials station in Chókwè in 
the near future.102

Confined field trials of WEMA’s Bt GM maize 
in Mozambique are being conducted at a 
restricted location in Chókwè, 200 km north 
of Maputo. WEMA considers the planting of 
conventionally bred hybrid drought-tolerant 
maize an important phase of the trials 
because this prepares the ground for the roll-
out of the second phase of research on GM 
DT and BT maize. Once the DT maize Non-GM 
maize is accepted, the two genes (DT and Bt) 
will be introduced as part of the roll-out of 
WEMA’s GM component.103 This second stage 
of the project receives financial support from 
the BMGF, the Buffet Foundation, and USAID.

Efficacy of the transgenes is being assessed 
under ‘quarantine’ conditions.104 For the GM 
maize varieties to be released into the open 
environment, beyond quarantine conditions, 

96.	 	R.	Moreira	Moreira.	Responsible	for	Communication	at	theWEMA	project.	Pers.	Comm.	25	April	2017.
97.	 	R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project.	Pers.	Comm.	25	April	2017.
98.	 	P.	Fato.	Breeder	and	Researcher,	and	Coordinator	of	the	WEMA	project	in	Mozambique.	19	April	2017.
99.	 	It	is	unknown	whether	these	are	single	event	trials	or	stacked	events.	ACB’s	request	for	access	to	information	from	the	

‘non-confidential	business	information	(CBI)	version	of	the	application	was	denied.
100.	 	P.	Fato.	Breeder	and	Researcher,	and	Coordinator	of	the	WEMA	project	in	Mozambique.	19	April	2017.
101.	 	P.	Fato.	Breeder	and	Researcher,	and	Coordinator	of	the	WEMA	project	in	Mozambique.	19	April	2017.
102.	 	R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project.	Pers.	Comm.	25	April	2017.
103.	 	R.	Moreira	Moreira.	Responsible	for	Communication	at	the	WEMA	project.	25	April	2017.
104.	 	P.	Fato.	Breeder	and	Researcher,	and	Coordinator	of	the	WEMA	project	in	Mozambique.	19	April	2017.
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the WEMA project and IIAM must submit 
an application for environmental release. 
This will require a new application to the 
National Biosafety Authority, together with 
a risk assessment and risk management 
reports (including a monitoring plan), as well 
as a report on the socio-economic impact 
of the proposed activities, as per Decree 
71/2014 (article 31). If approval is given, and 
after the CFTs have been conducted, further 
trials will take place in multi locations in 
the south, central and northern regions of 
Mozambique. It is expected that law makers 
will be pressured to change the country’s 
biosafety law to allow commercialisation of 
the GM maize seed. If this happens, it will be 
the first step towards acceptance of GMOs 
in Mozambique’s agriculture systems (ACB 
2017c).

South Africa
WEMA events donated to South Africa by 
Monsanto include MON 810, MON 89034 and 
MON 87460.

Bt maize has been planted in South Africa 
for more than 15 years. The single event 
MON 89034 (insect resistant), commonly 
referred to as Bt MON 89034, was approved 
in 2010, together with the stacked event 
MON 89034 x NK 603 (insect-resistant and 
herbicide-tolerant). In 2015 MON 87460 (the 
DT event) was approved for general release. 
This means that the event can be used for 
importation and exportation, commercial 
planting, and as food, feed or processing. The 
event is approved under the 2017 version of 
GMO activities, governed by the genetically 
modified organisms Act 15, 1997, and is 

Map 2: WEMA Testing Locations in Mozambique

Chókwè
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described as “drought-tolerant and antibiotic-
resistant”.

Permission to conduct regulated trials of 
stacked MON 89034 x MON 87460 was 
granted in 2014. This was followed by a 
permit extension to conduct regulated trials 
in 2015/16 (Mashingaidze 2015:26). WEMA 
testing locations in South Africa are found at 
Luztville, Orania, Hopetown and Delareyville. 
Lutzville (the ARC research farm) is located in 
an area deprived of rainfall in summer, where 
management of drought stress is possible 
per controlled drip irrigation (Mashingaidze 
2015:26).

In August 2015 the ACB lodged an appeal 
against the decision by the Executive Council 
for Genetically Modified Organisms (‘the 
Council’), to grant commercial release of 
Monsanto’s DT maize (MON 87460) in South 
Africa. The appeal was upheld and approval 
for commercial release of MON 87460 was 
confirmed. In early 2017 the ACB resolved 
to appeal this decision in the High Court, 
asserting that the Council’s decision had not 
furnished adequate reasons for its approval 
for general release of MON 87460.

The ACB’s objection (2017b) shows beyond 
doubt that the Council’s approval was highly 
irregular and provides the following reasons 
for this view:
• Standard procedures, which would 

normally require the Council to seek 
significant evidence from the applicant 
(Monsanto), to demonstrate safety, were 
not performed.

• Monsanto’s risk assessment does not 
comply with the GMO Act and the GMO 
Regulations, and is therefore insufficient 
and inadequate.105

• The Council seems merely to parrot 
statements made by Monsanto in its 
(undisclosed) submission.

• The Council approved Monsanto’s 
application “uncritically and 
unquestioningly” (ACB 2017b:28), without 
asking for expert opinions from the 
Advisory Council or any impartial, unbiased 

and objective scientist.
• Taking these considerations into account, 

the ACB believes that the Council has 
failed to deliver on its mandate.

ACB’s objection is supported by the expert 
opinion of Dr Jack Heinemann of the 
University of Canterbury, Christchurch, 
New Zealand. Heinemann conducted an 
independent evaluation of the Council’s 
decision on Monsanto’s application for the 
general release of MON 87460. His evaluation 
followed the Guidance on risk assessment 
of living modified organisms (the AHTEG 
Guidance), which establishes international 
best practice for assessing the safety of 
GMOs. Heinemann said Monsanto’s failure 
to evaluate identified hazards in the early 
stages of the protocol meant that the steps 
prescribed in the guidance manual could 
not be fully completed. He also identified 
potential hazards with MON 87460 capable 
of causing adverse effects. The intended 
novel expression of the CSPB and NptII 
proteins could cause harm, either through 
inhalation sensitisation as a result of 
processing or home preparation, or when the 
non-grain tissues are used in animal feed. The 
absence of a scientific history of the safe use 
of CSPB in food, under conditions pertinent to 
its evaluation as a novel component in maize, 
is also of grave concern. CSPB is not found 
in food or the feed supply at comparable 
concentrations; and where it is found, it is 
not prepared in comparable ways (i.e. it is not 
processed or cooked).

The ACB’s legal challenge also scrutinises 
Monsanto’s claim of drought tolerance, the 
efficacy of which, astonishingly, is excluded 
from Monsanto’s application, based on 
requirements for trade secrecy. That the 
Council could uphold this refusal to disclose 
efficacy, despite the entire application relying 
on this specific argument, is outrageous. 
According to the expert opinion of Hilbeck, 
of the Institute of Integrative Biology at 
the Swiss Federal Institute of Technology, 
Monsanto’s claims concerning the yield 
benefits of MON 87460, as a result of its 

105.	 	The	ACB’s	objection	and	legal	papers	demonstrate:	how	the	Council	failed	to	appreciate	the	absence	of	evidence	that	
field	trials	in	South	Africa	had	validated	Monsanto’s	claimed	benefits;	that	it	overlooked	the	risk	of	transgene	flow	and	
introgression	into	relatives	of	maize;	that	it	neglected	the	non-target	effects	in	the	Monsanto	application;	and	it	failed	to	
acknowledge	the	inadequacy	of	Monsanto’s	economic	impact	assessment	(i.e.	the	Council	did	not	consider	the	economic	
impact	on	organic	and	small-scale	farmers).
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professed drought tolerance, particularly in 
the South African context, are undefined and 
uncertain. Monsanto’s application declared 
that MON 87460 will be subject to yield 
loss like any other conventional maize, but, 
according to Monsanto, to a lesser degree 
(approximately 6% less) than conventional 
(unspecified) maize varieties. Without a 
specific common denominator this claim is 
seen as highly unscientific.

The anticipated ruling of South Africa’s 
Appeal Court, to uphold or reverse the 
Council’s decision regarding the commercial 
release of MON 87460, will have a marked 
effect—not only on South Africa but also 
on decision-makers in the other WEMA 
countries.

MON 89034: Bt maize masquerading as 
GMO drought-tolerant maize? 
MON 89034, branded as TELATM, is a stacked 
Bt crop containing two Bt toxins, Cry2Ab2 and 
Cry1A.105. Bt insecticidal toxins are isolated 
from the bacterium Bacillus thuringiensis. 
This event was approved by the South African 
biosafety authority in 2010 and it replaced 
MON 810 in South Africa in 2013 (Kruger, 
van Rensburg & van den Berg). Resistance 

issues are certain to threaten the efficacy 
of this stacked variety. When similar high 
levels of resistance develop in Busseola fusca, 
in the future, the range of options for new 
stacks will be limited to those used before 
resistance development, or to Cry proteins 
that are very similar to Cry1Ab. Should 
resistance develop in other toxins in the Cry1 
or Cry2 class, there will be few alternate Cry 
toxins left for plant breeders to utilise (van 
den Berg et al. 2013).

In February 2017, local media releases 
mentioned the first planting of five TELATM 
brand Bt maize hybrids (Rnew 2017). One 
assumes the TELATM event in question 
is MON 89034; various sources on the 
topic do not name this event. The ARC 
reportedly undertook the planting of these 
demonstration plots in the Eastern Cape, 
in collaboration with the Eastern Cape 
Department of Rural Development and 
Agrarian Reform (DRDAR), utilising events 
that had been submitted for registration 
to DAFF. Since then promotional packs of 
the Bt hybrids (2 kg per pack) have been 
distributed to smallholder farmers for on-
farm trials. (Rnew 2017). These trial seeds are 
being given free of charge by government 

Map 3: WEMA Testing Locations in South Africa

Source: Mashingaidze (2015:20).

Delareyville

Orania

Hopetown

Lutzville



AFRICAN CENTRE FOR BIODIVERSITY – The Water Efficient Maize For Africa (WEMA) project—profiteering not philanthropy!

47
extension workers to smallholders, together 
with training on how to manage Bt crops, 
including the need to plant refugia. The packs 
also contain a small pack of seed of non-Bt 
maize called ‘refuge’ seed, to be sown at the 
border of the main plot (CIMMYT 2017c).

Seed companies involved in the planting of 
WEMA GM hybrids in South Africa
According to CIMMYT (2017c), the following 
seed companies are involved in bulking and/
or distributing WEMA GM hybrids: Seed Co 
Ltd, Jermart Seeds, Klein Karoo, Monsanto and 
Capstone Seeds. Discussions with Capstone 
revealed that they were not involved with 
the GM component of WEMA. Pannar106 also 
sells two GM hybrids “with the MON 89034 
stalk borer resistance trait” but its National 
Sales Manager indicated that this did not fall 
under the WEMA project.

Seed Co
In 2016, Seed Co was licensed (on a non-
exclusive basis) to produce five GM 
hybrids derived from the introgression of 
Bt–MON 89034 into conventional hybrids. 
Henceforth, as underlined by the Global 
Head of Research & Development at Seed 
Co, the purpose of rolling out MON 89034 
in South Africa is not so much about 
performance, or drought resistance, but 
about avoiding the build-up of resistance.107 
Seed Co does not retail any of the WEMA 
conventional hybrids and is currently involved 
in trials of the WEMA GM hybrids.108 The 
Mashingaidze (2015) source indicated that 
Seed Co is involved in marketing some of the 
conventional hybrids.

It appears that the WEMA-driven 2016 trial 
was not successful, which the interviewee 
evasively attributed to the drought and 
maybe some degree of mismanagement by 
WEMA (it was said that birds were eating 
the crops). In 2017 Seed Co conducted its own 

trials of MON 89034 hybrid across 40 to 50 
pilot plots. ARC’s pilot sites include Dundee, 
which is one of five agricultural research 
stations in the Department of Agriculture 
and Rural Development, KwaZulu-Natal. 
The first seeds were planted in November 
2016, results will be assessed in June or 
July 2017, and a second-round evaluation 
will be conducted in November 2017. Seed 
Co will then commercialise MON 89034 in 
the 2018-2019 growing season. The process 
will include product development and 
demonstrations with farmers. The lead-time 
to commercialisation is two to three years.109 

According to the Head of Research at Seed Co, 
if the five hybrids perform well, the firm will 
keep them all.110 However, the sales division 
emphasised that it made more sense to 
retain two or three conventional varieties 
in their portfolio, to enable a rationalised 
product offer. Should the hybrids out-yield all 
other varieties, then Seed Co may sell them 
all.111 The target audience for these seeds is 
small-scale farmers who grow maize on less 
than three hectares. Seed Co assumes that 
these farmers should be able to afford the 
seeds, the price of which will be informed 
by the cost of production,112  and will call on 
government subsidies if the opportunity 
presents itself. Seed Co stressed that 
MON 89034 is not bred for drought and that 
current testing focuses on yield performance 
against stem borer and maybe some 
resistance against fall army worm. Should the 
hybrid perform well in drought conditions 
this will constitute an unexpected benefit.113 

For many years Seed Co has sold an early 
maturing variety that is drought- and streak-
tolerant—SC 403.114  It is a popular variety, 
has been commercialised for over 25 years, 
and can be pollinated under stress. It does 
well across dry countries in Africa (Kenya, 
Zambia). This is the variety against which the 

106.	 	In	May	2012	the	Competition	Appeals	Court	approved	the	acquisition	of	Pannar,	South	Africa’s	largest	seed	company	at	
the	time,	by	Pioneer	Hi-Bred,	a	fully	owned	subsidiary	of	DuPont	(now	called	Du	Pont	Pioneer).	Pannar	is	a	leading	brand	
in	South	and	southern	Africa.

107.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	
Comm.	Pers.	Comm.	19	April	2017.

108.	 	J.	Derera,	Global	Head	of	Research	&	Development	at	Seed	Co	Ltd.	Pers.	Comm.	11	May	2017.
109.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
110.	 	J.	Derera,	Global	Head	of	Research	&	Development	at	Seed	Co	Ltd.	Pers.	Comm.	11	May	2017.
111.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
112.	 	J.	Derera,	Global	Head	of	Research	&	Development	at	Seed	Co	Ltd.	Pers.	Comm.	11	May	2017.
113.	 	J.	Derera,	Global	Head	of	Research	&	Development	at	Seed	Co	Ltd.	Pers.	Comm.	11	May	2017.
114.	 	NB:	The	SC	407	variety	that	featured	on	its	website	as	a	DT	variety	has	now	been	phased	out.
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WEMA Bt hybrid event will be compared and 
will compete. Unless the MON 89034 hybrid 
performs better (in terms of a maturity 
period), there will not be much incentive to 
sell it.115  The Head of Research said it was 
tested for its insect resistance properties 
and not drought tolerance. The Head of 
Marketing expressed some reservations 
about WEMA’s approach, i.e. granting 
licensing rights to different seed companies, 
as opposed to granting exclusivity on a given 
seed to a given company.116  This results in 
additional competition (and lower prices) 
between seed companies, who obviously 
prefer having a monopoly over a given seed.

At this stage it is difficult to predict whether 
the GM hybrids will become financially 
self-supporting, or whether they will be 
distributed via a subsidy. The cost of the seed 
will depend on the cost of producing it, and 
this is currently being determined.117 

 Seed Co has not collaborated with 
government for the roll-out of its other seeds 
in the past, as government is perceived to 
be “only interested in Roundup Ready seed”, 
as the cultivation process is “much easier 
to manage”. However, if the WEMA maize 
performs well and if Seed Co decides to keep 
the WEMA GM hybrids in its portfolio, it will 
most certainly call on the government’s farm 
input subsidy for distribution (assuming that 
government will be interested in this seed for 
farmers). Conversely, the point was made that 
if the hybrid is Bt, farmers may be reluctant 
to consume it.118 

The Pannar website advertises the following: 
PAN 5B-485B (Pannar 2017a), for the western 
production area and PAN 5R-785BR (Pannar 
2017b) for the eastern production area. 
They are branded as “new hybrids with the 
MON 89034 stalk borer resistance trait”. 
However, both varieties are recommended 
for planting in “western production regions 
(north western Free State, north eastern 
Free State and North West Province) and are 
recommended as part of the main planting. 

It is also well adapted to the temperate 
eastern production regions” (Pannar 2017a). 
The product specifications for PAN 5R-785BR 
include recommendations about legally 
required refugia for planting this event. 
BG 5685R and PAN 5R-591R are suitable refuge 
plants for PAN 5R-785BR” (Pannar 2017b). 
PAN 5B-485B retails for R3,000 per 60 kg and 
R4,000 per 80 kg. PAN 5R-785BR retails for 
R3,300 per 60 kg and R4,400 per 80 kg.119 

Jermart Seeds
Jermart Seeds was awarded a non-exclusive 
license to sell GM hybrids (branded as “TELA”) 
derived from MON 89034 in late 2016. Under 
this agreement Jermart will distribute, this 
year, a selection of five seeds: MON 6206b, 
MON 6207b, MON 6208b, MON 6209b 
and MON 6210b. Jermart has already been 
involved with the distribution of samples 
of MON 6208b and MON 6210b to the 
Department of Agriculture, and to famers for 
trials in Nebo (Venda).120 

Jermart explained that the company had 
been given the option of bulking and 
distributing the seed, or distributing the seed 
only. Given the complexity of bulking seed, 
the company chose not to become involved in 
production at this stage. The price of the GM 
Bt varieties will be determined once Jermart 
knows how much it will pay for the seed.121 

Jermart was about to return to the fields 
where trials are under way, to identify other 
varieties for distribution. From what its Seed 
Manager had seen previously, some of the 
varieties did not seem white enough or the 
number of seeds per kennel was not right. 
The Managing Director was very optimistic 
about the GM seed. In his opinion, the GM 
variety would out-perform conventional 
varieties because of the “technology” they 
provide to farmers in terms of yield and 
disease resistance. (In his view the TELA 
variety already has “proven” its resistance to 
the fall army worm.)122 

115.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
116.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
117.	 	J.	Derera,	Global	Head	of	Research	&	Development	at	Seed	Co	Ltd.	Pers.Comm.	11	May	2017.
118.	 	B.	Paterson,	Seed	Co	Marketing	Manager	for	South	Africa.	Pers.	Comm.	18	April	2017.
119.	 	F.	Botha,	Pannar	National	Sales	Manager.	Pers.	Comm.	20	June	2017.
120.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
121.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
122.	 	A.	Masekoameng,	Director	Jermart	Seeds.	Pers.	Comm.	8	June	2017.
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Objections to the stacked event 
MON 87460 x NK 603 x MON 89034]

South Africa
In early 2017 the ACB submitted an objection 
to the commercial release of MON 87460 
x NK 603 x MON 89034, arising from the 
application for release by Monsanto (ACB 
2017). Field trials for this stacked variety were 
conducted during growing seasons 2014/2015 
(permit number: 39.4(4/14/396)), and 
2015/2016 (permit number: 39.4(4/15/171)), 
at Hopetown, Orania and Malelane. Trials 
for a third season are currently underway 
(ACB 2017). Among the key concerns flagged 
by the ACB are unsubstantiated claims that 
this stack improves yield during drought, and 
procedural irregularities contained in the 
approval process.

Tanzania 
In Tanzania, institutions involved in the 
testing and promotion of the WEMA events 
are COSTECH (responsible for managing the 
WEMA project in Tanzania); ARI-Ilonga (which 
breeds seeds for multiplication); and the 
programming committee of the Open Forum 
on Agricultural Biotechnology (OFAB) (whose 
role is to engage all stakeholders).

Mock trials were first planted in October 
2009 in preparation for the WEMA project. 
These took place at the Makutupora 
Viticulture Research and Training 
Centre (VRTC), located in Dodoma, using 
conventional hybrid seeds. The aim was 
to give Tanzania’s relevant authorities the 
opportunity to learn how to perform future 
GM trials according to biosafety guidelines. 
This trial involved 18 hybrid varieties from 
CIMMYT—16 from Kenya and 2 from 
Tanzania. Inspectors confirmed that the CFTs 
had conformed to the rule book. A total of 
4.5 tonnes of maize were harvested from 2.5 
hectares of land.

Tanzania amended its biosafety regulations 
in 2015 as a result of concerns raised by 
the research community supported by the 
biotechnology industry, who argued that the 
law was an impediment to GMO research 
in the country (Khisa 2016). Researchers 
associated with WEMA claimed that the 

law prevented them from undertaking 
any research due to strict liability. The 
government was pressured to amend the 
strict liability clause for any harm, injury or 
loss caused by GMOs. The WEMA project 
was a major factor in the push for this 
amendment. 

Prior to the amendments, strict liability 
provisions applied to all approvals for the 
introduction into Tanzania of GMOs or their 
products. Strict liability was to be imposed 
on any person carrying out any activity in 
relation to GMOs or their products, where 
they directly or indirectly caused harm, 
injury or loss (Environmental Management 
Regulations, (2009) regs. 6 & 56). The new 
biosafety regulations exempt research 
and research activities from strict liability; 
instead, these are now fault-based. The fault-
based liability provisions apply to any person 
who develops, imports or transports GMOs or 
their products, or who conducts any activity 
while undertaking research (Environmental 
Management Regulations, (2016) regs. 
56). In this context, ‘research’ applies to 
any activity in confined or contained use. 
Consequently, the strict liability still applies 
to all other GMO activities, excluding those 
for the purposes of research in confined 
and contained conditions (Tanzania Alliance 
for Biodiversity 2014). The pressure is on 
to further revise the biosafety regulations, 
to accommodate multi location trials and 
commercialisation of GMOs, a move which 
researchers are eager to see in the near 
future.

Following on the heels of this amendment, 
COSTECH submitted an application for CFTs 
of DT WEMA maize. An approval permit was 
issued by the Biosafety Focal Point, citing 
lack of potential risk to human health as the 
research was limited to confined use. The 
CFT for MON 87460 was approved in July 
2016 under permit CBD 24/202/01/A. The 
first GM trials (MON 87460) on Tanzanian 
soil commenced in October 2016. These CFTs 
are taking place at a single location, the 
Makutupora research station, Dodoma, and 
will take three years to complete.123  Should an 
applicant want to test the event in multiple 
agro-ecological zones, another application 

123.	 	Biosafety	Focal	Point,	Ministry	of	Environment.	25	May	2017
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must be submitted. In these circumstances, 
the strict liability provisions will apply. This 
will become an application for environmental 
release for National Performance Trials (the 
step that follows CFTs).124 

A subsequent application (undated) for 
a variation of this on-going CFT with the 
stacked event MON 87460 x MON 810 was 
submitted. The WEMA project team in 
Tanzania justifies the “expansion of scope of 
the on-going research” as being “necessitated 
by the fact that the problem of stem-borer 
is a serious production constraint that 
significantly reduces maize yields in drought 
prone areas, implying that addressing water 
use efficiency alone would not suffice as a 
solution” (COSTECH undated :4).

WEMA collaborators are requesting that 
CFTs of the stacked event take place also in 
Dodoma. Duration of the trials is planned 
to span two seasons (May 2017–December 
2019). The first stack of CFT was (originally) 
scheduled to take place in the dry period 
(April–May 2017), to be harvested in 
September or October 2017, to test for DT 
and stem borer resistance. A second season 

is scheduled to take place at the onset of 
the rains, in November or December 2017, to 
be harvested in April or May 2018, to test for 
stem borer resistance only. A third season 
is planned to follow, with planting in April 
or May 2018 and a harvest in September or 
October 2018, to test for both DT and stem 
borer resistance.

The maize being tested for DT will be under 
drip irrigation during the first stage of the 
trial (COSTECH undated: 17), following which, 
in order to induce water stress, irrigation will 
be “withdrawn a few weeks after planting 
that by flowering time, the crop is severely 
drought stressed” (COSTECH undated: 46).

Uganda
In Uganda, the competent national authority 
for GMOs is the Uganda National Council 
for Science and Technology (UNCST) and 
the focal point is the Uganda National 
Bureau of Standards.125  The National Crops 
Resources Research Institute (NaCRRI), one 
of the six National Agricultural Research 
Institutes under the National Agricultural 
Research Organisation (NARO), is responsible 
for implementation of the WEMA project. 

124.	 	Anonymous.	Former	employee	at	COSTECH.	Pers.	Comm.	16	May	2017.
125.	 	https://www.unbs.go.ug/

Map 4: WEMA Testing Locations in Tanzania
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Another institution worth mentioning is 
the Uganda Biosciences Information Centre 
(UBIC), an “information hub of the National 
Agricultural Research Organisation (NARO)”. 
It is mandated to act as regulatory advisor for 
some of the NARO biotech projects, including 
WEMA.

Information on CFTs underway for GM 
events are not available online and attempts 
to speak to the relevant institutions were 
unsuccessful.126  However, our research 
was able to establish that MON 810, 
MON 87460 and the stacked event MON 810 
x MON 87460 were undergoing CFTs.127  A 
recent media report states that CFTs for 
WEMA were approved in late 2016 (Landu 
2016). At a WEMA meeting held in early 2017, 
the WEMA-Uganda Team Leader, Dr Godfrey 
Asea, indicated that Uganda was “scheduled 
to harvest the third and last confined field 
maize trial testing for stem borer resistance 
that also showed promise in control of 
the new fall army worm.” (NaCCRI 2017:4). 
MON 810 has thus been undergoing CFTs 
since at least 2015. The name of this event 
is not specified but since regulated trials of 
MON 87460 have been conducted in Uganda 
since 2010 (Mashingaidze 2015), one assumes 
that this approval concerns the stacked 
variety MON 810 x MON 87460. The media 
source also states that this CFT was approved 
for a period of one year from the time the 
research permit was issued by UNCST. Any 
replanting beyond that period must be 
approved by the NBC. (Landu 2016).

There is conflicting information as to where 
the CFTs for MON 810 are taking place. 
According to NaCCRI (2017), these are being 
held at the Mobuku Irrigation and Settlement 
Scheme in Kasese district, but according to Dr 
Otim, Programme Lead Researcher for Cereals 
at NARO, the Bt event was being trialled 
in Namugongo, north east of Kampala. Dr 
Otim said that the DT event is under CFTs 
in Mbobuku (Kasese district). The Kasese 
district is hot and, according to the District 

Principal Agriculture Officer, has recently 
experienced prolonged dry spells, close to 
drought conditions.128  A third location was 
being considered for trials—Serere (close to 
Lake Kyoga)—where semi arid crops can also 
be tested for drought.

No field data was available as all respondents 
referred our researcher to the national 
project leader, who was not cleared by the 
AATF to answer questions. According to the 
District Principal Agriculture Officer, the 
district was recently invaded by the fall army 
worm and the maize under trial was better 
able to resist this pest than conventional 
maize.129 We requested data pertaining to 
these claims but this had not been received 
at the time of writing. A recent study aimed 
to assess the potential impact of GM maize 
that is drought-tolerant and resistant to 
stem borer, prior to their introduction into 
Uganda. The study found that “Bt hybrid 
maize could be profitable, with an average 
value/cost ratio of 2.1. [but found also that] 
… drought-tolerant hybrid maize had lower 
returns and a value/cost ratio of 1.5. Negative 
returns occurred mainly for farmers with 
non-stressed grain yields below 2 t/ha” 
(Wamatsembe, Asea, & Haefele 2017).

However, research is not as advanced as it 
would seem. The Lead Researcher for Cereals 
at NARO reported that at this stage NARO 
was doing a “proof of concept” and that it 
still needed to identify the “local materials” 
(varieties) in which the “characteristics of 
insect resistance” were to be introgressed.130 

Uganda has not filed an application for 
open trials as its biosafety clearance is still 
pending.131 

Efficacy of the Claimed Tolerance to 
Drought of GM Maize 

Information relating to the efficacy of the 
claimed tolerance of DTMA and other non-
GM drought-tolerant varieties emanates 

126.	 	https://bch.cbd.int/database/record.shtml?documentid=701
127.	 	Dr	M.	Otim,	Program	Leader	Cereals	at	NARO.	Pers.	Comm.	14	June	2017.
128.	 	J.	Rukara,	Kasese	District	Principal	Agricultural	Officer.	Pers.	Comm.	15	May	2017.
129.	 	J.	Rukara,	Kasese	District	Principal	Agricultural	Officer.	Pers.	Comm.	15	May	2017.
130.	 	Dr	M.	Otim,	Program	Leader	Cereals	at	NARO.	Pers.	Comm.	14	June	2017.
131.	 	Dr	B.M.	Prasanna,	Director	of	CGIAR’s	Research	Program,	MAIZE,	and	Director	of	CIMMYT’s	Global	Maize	Program.	Pers.	

Comm.	22	May	2017.
131.	 	A.	Tsedeke,	Leader,	STMA;	Leader,	CIMMYT,	Kenya.	Pers.	Comm.	19	April	2017.



AFRICAN CENTRE FOR BIODIVERSITY – The Water Efficient Maize For Africa (WEMA) project—profiteering not philanthropy!

52

mostly from institutions involved in the 
development and breeding of the DT trait 
(CIMMYT) or from industry. CIMMYT (2015a) 
claims that DTMA maize delivered yields that 
are 4.6 times greater in DTMA countries than 
other countries.

Literature Relating to the Efficacy of 
Conventional DT Hybrids 

In 2013 Edmeades was commissioned by the 
pro biotech group, International Service for 
the Acquisition of Agri-biotech Applications 
(ISAAA) to produce a report titled “Progress in 
Achieving and Delivering Drought Tolerance 
in Maize: An Update”. The report explains 
how CIMMYT’s original work on DT in SSA 
in the late 1990s quickly proved successful. 
The selected hybrids from southern Africa 
(across 36–65 sites) “showed a 13–20% yield 
advantage in the 1–5 t/ha yield range and a 
3–6% advantage in the 5–10 t/ha yield range 
(Bänziger et al. 2006, as cited in Edmeades 
2013:29). According to this narrative, this 
success has encouraged funding from the 
BMGF for DTMA and WEMA.

DTMA publications do not really discuss 
the efficacy of DT; they merely present 
comparative results for yields in WEMA 
countries and other non-DTMA countries. 
The DTMA legacy bulletin reports a “… more 
than 4.6-fold advantage in yield (2.9% 
vs 0.6%) in DTMA countries over other 
countries (with comparable areas harvested)” 
(CIMMYT 2015a:4). It concludes that “the 
overall productivity of maize in DTMA target 
countries showed a much higher growth rate 
than in countries outside DTMA. Ethiopia 
and Malawi doubled their maize yield and 
production during the nine seasons between 
2006 and 2014, compared to the period 
between 1997 and 2005; Zambia, Uganda, 
and Mali also showed good progress” 
(CIMMYT 2015b:6).

Independent studies on the efficacy of 
conventional DT maize reveal the following 
figures:

• Masuka et al. (2017a, 2017b) evaluated 
the “genetic gains” of maize hybrid and 
OPV breeding programmes managed 
by CIMMYT in East and southern Africa, 

Map 5: WEMA Testing Locations in Uganda

Serere – 3rd possible CFT site

Namugongo – MON810

Mubuku– MON 87460
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during the period 2000 to 2010. Hybrid 
gains in grain yield under optimal 
conditions were estimated at 1.4% per 
season (which translates to 109.4 kg/ha/
annum), and 0.85% (i.e. 32 kg/ha/annum) 
under managed drought conditions, and 
at 0.85% (i.e. 22.7 kg/ha/annum) under 
random drought.

* Setimela et al. (2017a) researched the 
performance of OPVs and hybrid maize 
varieties on-farm in 94 locations, in eastern 
and southern Africa, over the 2010/2011 
and 2011/2012 seasons. Their research 
focuses specifically on the DT OPV and 
hybrid maize varieties developed by 
CIMMYT and private companies. WEMA 
conventional hybrids do not feature in 
this research. Their research found that 
CIMMYT genotypes out-performed private 
seed company varieties under drought 
conditions, but that under optimum 
conditions the performance of CIMMYT 
genotypes was on par with that of private 
genotypes. This indicates “that the strategy 
of private seed companies was focused 
on breeding under non-stress conditions” 
(2017a:11). The superior quality of CIMMYT 
elite germplasm also emerges from this 
research: on average, the “best CIMMYT 
genotypes out-yielded private seed 
company genotypes by up to 19% under 
both stress and non-stress conditions” 
(2017a:11).

* Setimela et al. (2017b) conducted similar 
research looking at the performance of 
elite DT maize, this time over the 2015/16 
season and under smallholder farmers’ 
conditions. Their research analysed the 
performance of several new DT hybrids 
which were found to yield “significantly 
more than commercial hybrids, with no 
yield penalty under optimal/high yield 
environments by just under 1 t/ha or 
almost 30% more than the most popular 
(non DT) variety (SC513)” (2017b:14).

* Although the research already mentioned 
clearly establishes the performance 
(i.e. efficacy) of DT varieties over non-
DT varieties, it is important to mention 
the nuance regarding how this efficacy 
is gained, or promoted, among various 
industry players. On one hand, in terms 

of DT, CIMMYT elite germplasm has been 
found to out-perform the commercial and 
privately developed varieties that have 
been on the market for over 20 seasons. 
Setimela et al (2017a) draws an important 
conclusion about the way private 
companies (including Monsanto) conduct 
research on DT. Their strategy consists 
of breeding under non-stress conditions 
and this invariably results in greater yield 
figures. This is the basis for the misleading 
statements on efficacy made by private 
companies. This reasoning can be applied 
to WEMA. In its application for trials of 
the stacked MON 87460 x MON 810 event, 
WEMA partners state that the maize will 
be drip-irrigated and that water stress 
will be induced by stopping irrigation 
a few weeks after planting, aiming to 
place plants under severe drought stress 
by flowering time. But such conditions 
(i.e. well watered plants that are then 
subjected to water stress) are far from the 
real field conditions in which stresses can 
affect crops from the time they are sown. 
This clearly places a question mark over 
the validity of claims regarding the efficacy 
of WEMA maize.

Literature Relating to the Efficacy of 
GM DT hybrids 

Limited information is available on the 
assessment and documentation of the 
efficacy of the claimed drought-tolerant trait 
of GM maize.

A recent publication by Adee, Roozeboom, 
Balboa, Schlegel and Ciampitti (2016) 
looked at the yields of DT maize in the US, 
scrutinising the three currently available 
DT maize hybrid technologies: Optimum 
AQUAmax™ (DuPont Pioneer, Johnston); 
Syngenta’s Artesian™ (Syngenta Seeds) 
(traditional breeding for DT); and Monsanto’s 
Genuity™ DroughtGard™ (DT through GE and 
traditional breeding). Their methodology was 
based on the analysis of an environmental 
index to “understand the behavior of DT 
and non-DT hybrids across the large range 
of environments where these hybrids are 
likely to be deployed”. This information was 
then crossed with Grain Yield and Water Use 
Efficiency analyses.
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The study found that: “drought-tolerant 
hybrids yielded 5 to 7% more than 
non-DT hybrids in high and medium 
evapotranspiration (ET) environments 
(>430 mm ET), corresponding to seasonal 
vapour pressure deficits (VPDs) greater than 
1,200 Pa. An environmental index analysis 
confirmed that DT hybrids were superior 
in stressful environments. Yield advantage 
for DT hybrids appeared as yield dropped 
below 10.8 Mg ha and averaged as much as 
0.6–1 Mg ha at the low yield range” (2016:1). 
They conclude that: “the yield advantage 
of DT hybrids was positively correlated 
with environment ET, such that DT hybrids 
yielded more than non-DT hybrids in high 
and medium ET environments. In these 
situations, water use efficiency (WUE) for DT 
hybrids was significantly greater than for 
non-DT hybrids. Consequently, DT hybrids can 
offer some buffer against drought stress by 
reducing yield loss, but still offer adequate 
yield potential if drought is not a limiting 
factor for grain production. This makes DT 
hybrids a viable option in seasonally variable 
environments. The ability to offer some yield 
protection in higher stress environments, 
yet not sacrifice yield potential in low stress/
high yield potential environments, would 
be a benefit in areas where stress can vary 
considerably from season to season” (2016:8).

Another industry-sponsored analysis 
(Gaffney, Schussler, Löffler, Cai, Paszkiewicz, 
Messina, Groeteke, Keaschall and Cooper 
2015) explored Dupont Pioneer’s Optimum 
AQUAmax maize variety reports: “Following 
3 years (2011–2013) of on-farm industry-
scale testing, the AQUAmax hybrids were 
on average 6.5% higher yielding under 
water-limited conditions (2,006 locations) 
and 1.9% higher yielding under favorable 
growing conditions (8,725 locations). In a 
complementary study, 3 years (2010–2012) 
of hybrid-by-management-by-environment 
evaluation under water-limited conditions (14 
locations) indicated that the Alumax hybrids 
had greater yield at higher plant populations 
when compared to non-Alumax hybrids”.

In the context of WEMA, there is limited 
literature demonstrating the efficacy of DT in 
the GM events.

Edmeades’ (2013) review of DT includes an 
analysis of the DT GM event (MON 87460): 

“After the dry 2012 season Monsanto has 
indicated, based on over 2,000 comparisons, 
that adapted hybrids carrying MON 87460 
provide 5 bu/acre (0.31 t/ha) yield advantage, 
or about 7% under drought that reduces 
yields by around 65% to 4.4 t/ha. For some 
genetic backgrounds its effect can be 
considerably greater than this … Its benefits 
appear to be from slowing growth (and 
hence water use), thereby saving water, 
maintaining photosynthesis and increasing 
kernel numbers per plant. It does not appear 
to reduce yields under unstressed conditions” 
(2013: 26).

His commentary on the WEMA DT event 
emphasises that it has proved challenging 
to find a suitable genetic background for 
MON 87460. The difficulty was compounded 
by the fact that testing is limited to one to 
two CFT sites per country. “The early hopes of 
a 15% boost in yields under stress from this 
transgene have been replaced with a more 
modest expectation of 10%” (2013: 31).

According to the ARC, testing of MON 87460 
resulted in a measured yield reduction at 
Lutzville in South Africa, (in the 2009/10 
growing season) of 40–60% under chronic 
stress, compared to well-watered (which 
gave a yield of 14.7 t/ha). The ARC reports 
that MON 87460 is “effective in African 
germplasm (with an 8–14% yield advantage 
under moderate drought stress, … (its) 
efficacy depends on genetic background … 
(it) does not reduce yield under well-watered 
conditions (no yield drag)” (Mashingaidze 
2015:22). Further, the yield of Bt-Maize was 
assessed in trials conducted in infested plots 
during CFTs in Uganda, in 2014. All hybrids 
showed a significantly greater yield, 49–
201%, due to the Bt gene (yield protection) 
(Mashingaidze 2015: 25).

There is much fanfare surrounding WEMA 
products and claims of their drought 
tolerance. Figures pertaining to these 
yield gains are not homogenous and vary 
according to the source (even among WEMA 
collaborators). Edmeades’ (2013) analysis 
of MON 87460 mentions a “more modest 
10%” boost in yields under stress, whereas 
Monsanto (as cited in Edmeades 2013), 
mentions a yield advantage of about 7%, and 
the ARC (Mashingaidze 2015), an 8–14% yield 
advantage under moderate drought stress. 
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Industry led research offers even more sober 
figures, ranging from an increase of 5–7% in 
yields, over non-DT hybrids (Adee et al. 2016) 
and 6.5% (Gaffney et al. 2015). Despite the 
yield gains mentioned in the literature, the 
claimed efficacy of DT GM maize, to date, 
remains unproven, as argued by Hillbeck, 
the expert cited in ACB 2017b as part of its 
submission to the High Court of South Africa.

Conclusion
This paper argues that WEMA was designed 
to smooth the path, as per the precedent 
created by conventional DT hybrid 
maize, for the introduction of GMOs into 
African countries—despite the fact that 
African countries, time and time again, 
have expressed their mistrust of genetic 
engineering. Under the guise of ‘water 
efficiency’, WEMA is pushing for the entry 
of insect-resistant GMOs into participating 
countries. This includes an old and ineffective 
technology (MON 810), which failed 
dramatically in South Africa a few years ago.

MON 87460 has been approved in South 
Africa and is under trial in all WEMA 
countries, yet its roll-out cannot be taken 
for granted by the WEMA collaborators. The 
ACB is bringing a legal challenge against it 
in the High Court of South Africa and the 

outcome may well sway the position of the 
lead institutions in the four other WEMA 
countries.

Yield claims presented by WEMA thus far are 
based on data gleaned from trials conducted 
in controlled environments. The performance 
of the WEMA conventional and GM hybrids 
has yet to be established in farmer field 
conditions where multiple stresses are 
experienced. The efficacy of DT or GM events 
remains unfounded.

Specific performance-related issues which 
this report attempts to uncover are: 
adaptability under different agro-ecological 
zones; potential yields; additional traits; 
and agronomic practices. Other contentious 
issues around the WEMA project are: costs 
and royalties; IP rights; licensing agreements; 
seed distribution and quality control. These 
are the same issues which stakeholders 
identified as lacking clarity and which 
were documented in the social audits 
commissioned by WEMA (Sandra Rotman 
Centre 2011:11). The last audit in which these 
seminal questions were raised goes back 
to 2011. To the best of our knowledge, these 
questions remain unanswered.

To some extent this report has managed to 
shed light on some of these issues. Greater 
clarity could have been achieved if the WEMA 
project and its partners had agreed to share 
the required information.
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