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It then quickly spread to every country on the 
continent, except for Lesotho, and attacked 

the continent’s staple food crops, mostly maize. 
FAW is just one of several ecological shocks 
that have pounded Africa in the past decade. 
Extensive and successive droughts, cyclones, 
climate change-related shifts in rainfall patterns, 
the emergence of zoonotic diseases (Ebola and 
COVID-19) and locust plagues have all battered 
already weakened ecological and social systems. 

African governments’ responses to the FAW 
infestation have been reactive in their attempts 
to save harvests and thus livelihoods and lives. In 
search of immediate solutions, they have spent 
scarce resources on large-scale toxic pesticide 
spraying regimes and subsidies, while trying 

to garner capacity for local and national level 
monitoring and early warning systems. 

This paper explores how FAW infestations 
have impacted on agricultural – particularly 
smallholder farming – systems on the continent 
and examines the typically common responses 
to the infestation and the dire consequences 
this false package of solutions has precipitated. 
It identifies the winners and losers in the battle 
against FAW in Africa and advocates for a 
holistic approach to FAW infestations that 
considers the urgent need to return agency 
to Africa’s smallholder farmers, so that they 
determine what food they grow to feed and 
nourish the continent’s population, and how 
they grow it.

About this 
paper
Fall armyworm (FAW) travelled from the eastern parts of the United 
States, mostly likely by plane, and landed in West Africa around 2016.
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limit the reproductive capacity of FAW. There is 
no rational motivation for this approach in the 
light that FAW has quickly developed resistance 
to such GM crops in its native Americas. 
Further, there is no long-term scientific 
evidence supporting their effectiveness, 
especially against FAW. These patented seeds 
are also expensive products, inextricably linked 
to destructive and inequitable industrial food 
production systems, and wholly inappropriate 
for African smallholder farming systems. 

• Need for a systems-level approach 
FAW is in Africa to stay, which means that 
responses can no longer just be reactive. Policy 
and investments must shift to also focusing on 
building long-term resilience to the pest and its 
impact. This means focusing on the “whole” 
(the farming ecosystem located within a 
broader ecological and landscape level) and not 
just the “parts” (the pest). Governments need 
to provide a supportive policy environment that 
places farmers as the primary responders to 
threats such as FAW and that acknowledges 
their role as the custodians of biodiversity and 
associated knowledge. 

• Agroecological production is the most 
powerful “weapon” against FAW 
Promoting agroecological production as a 
first line of defence against FAW seems the 
most logical approach for African smallholder 
farming systems. Agroecological methods 
would boost the health and vigour of plants, 
provide habitats for beneficial insects and 
natural enemies, and grow biodiversity and soil 
health. The latter two benefits are viewed as 
critical in the adaptation of farming systems to 
climate change. While these are time-honoured 
customary methods already used by millions 
of smallholder farmers and are low-risk and 
low-input systems, they are poorly supported. 

• FAW is one of many nested shocks 
The FAW infestation is but one of many 
shocks battering Africa’s smallholder farming 
systems in recent years. Ebola, droughts, 
cyclones, climate change-related shifts in 
rainfall patterns, plagues of locusts and, most 
recently, COVID-19 have successively and 
sometimes simultaneously struck smallholder 
farmers, affecting their ability to produce food 
and generate livelihoods. These shocks, which 
are not once-off events, have long-lasting 
consequences, particularly when the resilience 
of farming systems has been steadily eroded 
over the decades through liberalisation of 
the agricultural sectors in most countries, the 
influence of neo-liberal philanthropic projects, 
and the implementation of perverse subsidies 
of synthetic pesticides and hybrid (mostly 
maize) seed to encourage farmers to plant 
monocultures of commodity crops. 

• Pesticides to combat FAW have long-
term adverse health and ecological 
consequences 
Sub-Saharan governments’ reactive approach 
to combatting FAW has been the distribution 
of free/subsidised pesticides, some of which 
are banned in European countries for their 
known toxicity. Pesticide exposure is linked to 
cancer, cardiovascular diseases, reproductive 
problems, respiratory effects and endocrine 
disruption. Additionally, it poisons groundwater 
and kills off beneficial insects and natural 
enemies of FAW. Biopesticides, while providing 
a safer alternative as a short-term measure, 
are patented external solutions focused on the 
symptoms and not the cause of the problem. 

• Autocratic techno-fixes and false solutions 
There is a push from proponents of genetically 
modified (GM) technologies for the widespread 
adoption of GM insect-resistant seed/crops, to 

Key findings and 
recommendations
Fall armyworm (FAW) arrived in Africa most likely on board an 
aeroplane travelling from the eastern parts of the United States, 
and quickly spread across the continent, devastating maize yields in 
many sub-Saharan African countries. It is estimated to have adversely 
affected the food security of more than 300 million people and cost 
US$6.1 billion in lost yields to date (CABI, n.d.[b]).
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Key findings and 
recommendations

This has resulted in measurable climate 
change, a significant loss of biodiversity, 

impaired ecosystem functioning and diminished 
air and water quality. These ecological 
outcomes coincide with deepening patterns of 
wealth and income inequality, rising levels of 
malnutrition and lessened community resilience 
to ecological, social and economic shocks. A 
shock is not just a single event – a disaster – but 
is a moment where underlying processes and 
drivers of ecological change, economics, politics 
and power converge around a moment and its 
aftermath. The existing social, ecological and 
power relations in the affected society interact 
with the event (such as a cyclone) to shape 
the course and experience of the shock. A 
shock is therefore an expression of cumulative 
processes. 

The 2020 Global Report on Food Crises (FSIN, 
2020) indicates that the number of people in 
food “crisis” is the highest it has been in five 
years – and the report was published prior 
to a calculation of the impact of COVID-19 
and economic lockdowns. More than 183 
million people in 47 countries were classified 
as being at risk of slipping into crisis if faced 
by an additional shock, and 73 million of 
these lived in Africa (FSIN, 2020). COVID-19 
has compounded food insecurity across sub-
Saharan Africa by disrupting food distribution 
networks, closing markets and limiting mobility 
through curfews and lockdown regulations 
(AERC, 2020). The World Bank estimates that 
“agricultural production in Africa could contract 
by 7%, directly impacting family incomes and 
their investment in education, health, and 
other necessities” (Vota, 2020). The closure of 
businesses, notably manufacturing, has resulted 
in job losses, which leads to reduced household 
income and ability to buy food (AERC, 2020). 

Introduction
Our relationship with the natural world is increasingly abusive and 
potentially lethal, for nature and humanity. Modern patterns of 
industrial production and rampant consumption are based on neo-
liberal extractivism, which has no respect for the inherent value of 
natural systems and our interconnectedness with nature.

COVID-19 lockdowns exacerbated pre-existing 
challenges around poverty and lack of quality 
infrastructure and resources (AERC, 2020). 
Many countries in the region import significant 
volumes of food and COVID-19 lockdowns have 
restricted this path (AERC, 2020).

Shocks experienced in the region over the 
past decade include Ebola, FAW and locust 
infestations, an extended drought, cyclones, 
shifting rainfall patterns due to human-induced 
climate change and most recently COVID-19. 
Each successive shock results in cumulative 
and escalating impacts on social systems. The 
capitalist extractive model, based on endless 
economic growth, with scant regard for 
human or ecological wellbeing, is a top-down 
economic model that does not consider context, 
diversity of culture or worldviews, or the rights 
of nature or of indigenous people and places. 
So, too, are the solutions offered by global 
institutions and corporate behemoths – top-
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down, false solutions that do not address the 
underlying causes of ecological shocks or our 
unbalanced and unhealthy relationships with 
natural systems. The proposed “solutions” tend 
towards techno-fixes that are reliant on external 
capital – which expects a return on investment 
– and often compound the problem. In this 
vein, solutions for agriculture in a changing 
climate focus on developing, marketing and 
selling drought-resistant hybrid and genetically 
modified (GM) crops, with patented profits 
accruing to multinational companies. Solutions 
for COVID-19 focus on a global vaccine 
that will generate patented profits to big 
pharmaceutical companies. Solutions for locust 
and FAW infestations are increasingly focused 
on the adoption of patented GM crops, with 
known negative consequences for human and 
ecological health. 

It is likely that FAW is now endemic to Africa, 
and while it is critical that we are able to quickly 
identify and respond to outbreaks, it is more 
critical that we focus on restoring the balance 
within natural systems, thus reducing the risks 
of these types of infestation in the future and 
building the necessary resilience for when they 
do occur. 

Emergence and impact of 
transboundary pests and diseases

Invasive pests such as FAW and zoonotic 
diseases such as Ebola and COVID-19 are a 
result of ecological degradation. 
The natural controls 
within ecosystems are 
unbalanced due to human 
actions. Traditionally, 
ecosystems at the local 
and landscape level are 
well- and self-regulated 
with elements and activities 
ensuring the “availability of 
food, parasites, predators and/
or pathogens” and a stable abiotic 
context (climate and soil for example) 
(Prasanna et al., 2018). Industrial agriculture 
has become entrenched in Africa, most 
particularly in the shift to hybrid maize seed 

distributed through national farm input support 
programmes (FISPs). Significant land use changes 
such as industrial agriculture, with its focus on 
reducing genetic diversity and on corporate seed 
use, protected through intellectual property 
legislation, synthetic and harmful agricultural 
chemical inputs and unsustainable production 
and consumption patterns, have disrupted 
and reduced the resiliency of natural controls 
(Prasanna et al., 2018). This results in the 
emergence of pest infestations and disease 
outbreaks (Prasanna et al., 2018). Deforestation 
is a key driver for biodiversity loss and makes 
more land available for the expansion of 
industrial agriculture, in a cycle of ecological 
destruction. Furthermore, the loss of forests 
and wild spaces increases the risk of interaction 
between people and pathogens carried by 
wildlife at the edges of decimated forests. 

G.V. Ramanjaneyulu, executive director of the 
Centre for Sustainable Agriculture in India, notes 
that the increasing monocultures of maize year-
round and “excessive dependence on chemical 
pesticides, which increased the resistance in the 
insect to pesticides, have contributed to FAW 
becoming a serious pest” (Manupriya, 2019). 

Responsibility for degradation of natural 
resources is not held equally by all people, 
although all people are affected by the 
consequences. Climate change, COVID-19 and 
FAW are apt examples of the transboundary 
and extra-terrestrial consequences of extractive 
global economic models of production. Where 

benefits accrue, these are not enjoyed or 
shared equally by all countries and with all its 

people. The International Centre of Insect 
Physiology and Ecology (ICIPE) notes, 

however, that the consequences are 
often borne by countries who can 
ill afford to divert already scarce 
resources from national societal 
basic needs to respond to human-

induced ecological shocks (ICIPE, 
2018; Kassie et al., 2019). In countries 
where FAW is endemic such as Brazil, 
the government spends about US$600 
million a year in attempts to control it.

8
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About the fall 
armyworm (FAW)

It was first detected on the African continent 
in 2016 in Nigeria, São Tomé and Príncipe 

(ACB, 2018b); in India and Yemen in July 
2018; in Bangladesh, Sri Lanka and Thailand by 
December 2018; in Myanmar, China, Indonesia, 
Laos, Malaysia, Vietnam, Egypt and the Republic 
of Korea by June 2019; in Japan by July 2019; in 
Australia and Mauritania by February 2020; and 
in Timor-Leste by March 2020 (FAO, 2020e).

FAW is native to parts of the Americas, notably 
South America and eastern and central North 
America (SANBI, n.d.). The name is derived 
from three characteristics: its scientific species 
name is derived from frugiperda meaning “lost 
fruit” because of its capacity to destroy a wide 
variety of crops, “fall” refers to its migratory 
habit of moving to warmer climates in autumn 
in the United States (SANBI, n.d.) and “army” 
is derived from the characteristic marching 

behaviour when travelling to new feeding sites 
(ACB, 2018b). It is distinct from the African 
armyworm (Spodoptera exempta) (ACB, 2018b) 
and is a dangerous invasive pest in sub-Saharan 
Africa. 

Invasive species are considered a significant 
threat because they have “cross cutting impacts: 
on ecosystems, human and animal health, 
infrastructure, economic and cultural resources” 
(ICIPE, 2018). They displace local insect species, 
devastate natural habitats, and spread food- and 
vector-borne diseases (ICIPE, 2018). 

FAW is particularly lethal because it:

• Reproduces extremely quickly and in large 
numbers 
Females start laying eggs on the same night as 
they mate in batches of 100 to 200; the eggs 
can hatch in four days (SANBI, n.d.) and start 

FAW is a moth (Spodoptera frugiperda) that originates in the tropical 
and subtropical regions of the Americas (ACB, 2018b). It is an invasive, 
transboundary pest and has spread to more than 100 countries in less 
than four years (FAO, 2020a). 2020 (FAO, 2020e).

Source: FAO, 2020g

Figure 1: Spread of FAW 2016 to March 2020
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feeding, before pupating and emerging as 
adult moths (Planet Natural, n.d.). The entire 
lifecycle is only a month in warmer seasons and 
two to three months in cooler temperatures; 
there is no pause in the reproductive cycle 
and a female can lay up to 2 000 eggs in her 
lifetime (SANBI, n.d.). 

• Can reproduce throughout the year 
It is most likely that FAW will become an 
“endemic, multigenerational pest in Africa” 
given the conducive conditions (warm 
temperatures and variety of host plants) 
(Prasanna et al., 2018).

• Can migrate over long distances 
They can travel up to 100 kilometres in a single 
night (ACB, 2018b) and can travel up to 500 
kilometres before laying eggs (CABI, n.d.[b]). 
In the United States, FAW have been recorded 
as travelling from Mississippi to Canada in just 
30 hours by using low-level jet streams (CABI, 
n.d.b). It is therefore not possible to restrict 
their reach – they are a transboundary pest. 

• Feeds on a diversity of plant food sources 
It can feed on up to 353 known host plants, 
with the main “victims” being maize, wheat, 
sorghum and rice – the world’s staple food 
crops (Kansiime et al., 2019). Its primary 
preference, though, is maize (SANBI, n.d.). As 
caterpillars, they “skeletonise” the leaves of 
plants – reducing the availability of food for 
humans and animals (Planet Natural, n.d.). 

• Adapts quickly and has developed 
resistance to several insecticides 
Sometimes in just three to four years, FAW has 
become resistant to insecticides. 

According to the United Nations’ Food and 
Agriculture Organization (FAO), it is impossible 
to eliminate FAW (FAO, 2020e) once it has 
established permanent populations. This is highly 
likely in sub-Saharan Africa, with its generally 
warm climate, because FAW could breed 
throughout the year and establish seasonal 
populations in other locations (Agri-orbit, 
2020). This could explain the absence of 
FAW in Lesotho as it could not survive 
the very cold winter temperatures 
(Sangomla and Kukreti, 2019). 

The 2020 Global Report on Food Crises 

recognises FAW as one of the most “current, 
common plant pests, capable of damaging crops 
and potentially leading to severe production 
shortfalls” (World Food Programme, 2020). 
Infestations are causally linked to reduced 
availability of food (particularly maize) and loss 
of smallholder incomes (FAO, 2017). Most of 
the 35 million hectares of maize planted in sub-
Saharan Africa is grown by smallholder family 
farmers (FAO, 2017). 

FAW in Africa

When FAW was first detected in the maize 
fields of southwest Nigeria by the International 
Institute of Tropical Agriculture (IITA), the 
damage was first attributed to the indigenous 
moth species (ACB, 2018). It has been suggested 
that FAW has been in Zimbabwe since 2014 and 
was also misidentified as a “difficult-to-control 
stem borer” (Chinwada, n.d.). Later in the 2016 
season, when large FAW populations were noted 
in northern Nigeria, Benin and Togo (ACB, 2018) 
and in São Tomé and Príncipe during April 2016, 
the assistance of the FAO was sought.

By 2018, FAO had confirmed FAW in all of 
mainland southern Africa, except for Lesotho, 
and in Madagascar and Seychelles (ACB, 2018b). 
The latest update on sub-Saharan African 
infestation (June 2020) notes that FAW has been 
confirmed in all West and East African countries, 
except Djibouti (FAO, 2020e). 

In North Africa, Egypt has reported the presence 
of FAW in maize fields to the south and that 
they are spreading northwards; FAW has been 
in the Sudan since 2017 (FAO, 2020e). The 
likelihood of FAW spreading in Central Africa is 
dependent on the availability of host plants and 
whether it is present at the start or duration of 
the growing season (FAO, 2020e). 

10



It is likely that FAW travelled from the eastern parts of the United States on an aeroplane. International travel and trade 
are primary dispersal mediums of pests between countries – 62% of intercepted pests in the United States are found 
in baggage (Early et al., 2018). The countries that experienced the initial outbreaks in West Africa are also home to the 
region’s major air transportation hubs (Early et al., 2018). It has not been confirmed whether there was a single or multiple 
introduction of FAW to the continent (Prasanna et al., 2018) but two distinct maternal lineages (known as the maize and 
rice strains) have been found in Africa (ACB, 2018b). Both are also found in the eastern United States (Early et al., 2018). 

How did FAW get here?

Rice and maize strains of FAW are 
morphologically identical but display different 
characteristics, which are assumed to originate 
from preferred diets (CABI, n.d.[b]). Differences 
include mating behaviour, rates of larval 
development and resistance to insecticides 
(Early et al., 2018). Both are inter-strain hybrids, 
with the maize strain being most predominant 
(Boaventura et al., 2020). A haplotype not seen 
before in the Western hemisphere has also been 
identified in Africa (CABI, n.d.[b]), indicating the 
mutative capacity of the pest. There are both 
maize and rice FAW strains in South Africa and 
two sympatric sister species of maize and rice 
strains in Uganda (CABI, n.d.[b]).

Extent and impact of infestation

FAW infestation levels currently range from 33% 
to 100% across African countries (FAO, 2020j). 
Annual yield losses for maize alone in 2018 were 
between 8 and 21 million tons (Kansiime et al., 
2019) – equivalent to US$6.1 billion and with 
negative consequences for the food security of 
more than 300 million people (ICIPE, n.d.[b]). In 
2019, estimated losses due to FAW were about 
17.7 million tons of maize (Kassie et al., 2019). 
An example of compounding shocks are the 
hot, dry conditions caused by successive drought 
seasons that provided the perfect breeding 
conditions for FAW (Aglionby, 2017).

Below are just some examples of how FAW 
has impacted maize yields in African countries, 
compounding other endemic difficulties in  
these countries: 

• Crop losses due to FAW in Tanzania are 
estimated at 11% of the total maize crop, 
with infestation levels at more than 50% in 
some regions (FSIN, 2020). FAW is responsible 
for contributing to deepening food insecurity 
in the country. Nearly 20% of the population 

(about 1 million people) were estimated as 
being severely food insecure at the end of 
2019 because of “a prolonged dry spell, 
coupled with FAW infestations and erratic 
rainfall in the 2018/19 planting season” 
(Reliefweb, 2020). 

• FAW is now regarded as being endemic to 
Madagascar (Reliefweb, 2019) with infestation 
rates of up to 90% in some districts (FEWS, 
2020). Maize production fell 30% below 
the five-year average in 2020, with many 
farmers not wanting to plant maize again 
(FSIN, 2020). FAW has, however, also infested 
sorghum crops in the south of the country 

It is possible that 
farmers, faced with 
multiple shocks amid 
struggling economic 
systems, attribute 
crop damage and loss 
to the most prevalent 
perceived shock they 
are impacted with 
at the time, whereas 
it is more likely a 
combination of pests 
and the effects of dry 
spells (Baudron  
et al., 2019).

11
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(FEWS, 2020). This situation compounded 
pre-existing challenges around poverty and 
food security – there were exceptionally high 
levels of malnutrition among children aged five 
years and younger (nearly 50%) and 90% of 
the population lived below the international 
poverty line (USAID, 2019). 

• In Kenya, yield losses due to FAW were 
estimated to have reached 47% in 2018 
(Kassie et al., 2019). This compounded a 
situation where about 9% of the population 
(1.3 million people) is classified as being in 

food crisis, with most also residing in flood-
affected regions (European Commission, 
2020). Infestations of desert locusts have also 
impacted yields (European Commission, 2020). 
Yield losses in Ghana and Zambia ranged 
between 22% and 67% from FAW infestations 
(Kassie et al., 2019) with similar implications 
for these countries with already high levels 
of entrenched poverty and food insecurity. 
In Northern Cameroon, farmer incomes have 
dropped due to FAW infestations, and in the 
Democratic Republic of Congo significant yield 
reductions (particularly of maize) have been 
reported (up to 40% losses) (Hamel, 2017) and 
in Mozambique (FSIN, 2020). 

Clearly, agricultural systems and the ecosystems 
in which they operate in these countries are 
not functionally resilient, nor are they able to 
mitigate and recover from external shocks such 
as FAW. FAW infestations compound other 
external shocks such as changing climatic 
conditions (droughts and floods), they occur in 
conjunction with other pest infestations such as 
locusts, and they entrench the effects of past 
shocks such as the 2015-16 El Nino-induced 
drought in southern Africa that affected about 
40 million people (Prasanna et al., 2018). 

In the last few years, however, there have been 
more in-depth and farm-scale investigations 
into the actual impact of FAW in terms of crop 
damage and yield losses at the farm level. 
These reports point to an over-estimation of 
the impact of FAW (Baudron et al., 2019). For 
example, a 2019 study focused on the factors 
influencing FAW damage in Eastern Zimbabwe 
notes that the impact of FAW damage on yield 
is reported as significant, but that this is based 
on farmer perception and not necessarily on 
rigorous scouting (Baudron et al., 2019). It is 
possible that farmers, faced with multiple shocks 
amid struggling economic systems, attribute 
crop damage and loss to the most prevalent 
perceived shock they are impacted with at the 
time, whereas it is more likely a combination of 
pests and the effects of dry spells (Baudron et 
al., 2019). The authors of an Eastern Zimbabwe 
study emphasise that while FAW presents a 
threat it should not be used to divert attention 
away from other critical challenges faced by 
African smallholder farmers (Baudron et al., 
2019), that are more systemic in nature. 

The spread of COVID-19 from March 2020 in sub-Sa-
haran Africa resulted in countries locking down 
their economies, restricting sector activity, limiting 
non-essential travel, and implementing curfews 
and various health-related protocols, among other 
measures. This has had severe consequences for 
African economies, and could have disastrous 
consequences for those countries that rely signifi-
cantly on food imports because declining exchange 
rates will make such food more costly to import and 
buy (FSIN, 2020). FAW infestations present another 
“shock”; they have posed and continue to pose a 
significant risk to food security and the livelihoods 
of millions of smallholder farmers across the world 
(FAO, 2020e). 

The COVID-19 lockdowns severely interrupted 
preventative and response measures to FAW in 
many countries, with there being scarce focus on 
building capacity to combat the pest by undertak-
ing large-scale monitoring and supporting field 
activities, or providing and distributing pest-man-
agement products (FAO, 2020a). The FAO has 
provided guidelines for dealing with FAW in the 
COVID-19 context to support ongoing activities, 
particularly monitoring and early warning mecha-
nisms that will allow for immediate identification 
of FAW infestations and the quick deployment of a 
response (FAO, 2020a). 

FAW during COVID-19
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Global and regional 
responses to FAW
There are many international and regional institutions working to find 
solutions for FAW, ranging from building systems that enable effective 
monitoring and the provision of early warning systems, to control 
measures once an infestation is confirmed.
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Alongside these initiatives, digital tools 
developed by both the private and public 

sector aim to help farmers identify their risk level 
and decide on their best control measures for 
FAW. These can be found in Appendix 1. 

In December 2019, the FAO launched the three-
year Global Action for Fall Armyworm Control 
initiative, with a budget allocation of US$500 
million to strengthen coordinated measures and 
capacity to prevent infestation and sustainably 
manage the pest globally (FAO, 2020e). The 

initiative’s goals include helping establish 
national FAW task forces and mobilising 
resources for research to come up with practical 
solutions (FAO, 2020e). Its draft workplan 
envisages an inventory of safe, effective FAW 
control measures and a package of integrated 
pest management options available for use by 
September 2020 (FAO, 2020c). Rollout of this 
has been disrupted by Covid-19-related national 
lockdowns (FAO, 2020e). The initiative is aligned 
with the One Health Initiative, led by the FAO 
and World Health Organization among others, 
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which looks at expanding interdisciplinary 
collaboration and communication in healthcare 
for humans, animals and the environment. It is 
also one of the drivers behind FAO’s new data-
driven Hand-in-Hand Initiative that prioritises 
action in countries with limited national capacity 
and/or operational challenges (FAO, 2020a).

The FAO-China South-South Co-operation 
Programme, the FAO Global Action for Fall 
Armyworm and the FAO’s Office of Emergency 
and Resilience hosted an online formulation 
technical meeting in mid-July 2020 (FAO, 
2020f). Representatives from China, Ghana, 
Kenya and Myanmar were invited to help draft a 
project document: Strengthening Inter-Regional 
Cooperation for Sustainable Management of Fall 
Armyworm Through South-South Cooperation. 
The project will also share Chinese technologies 

and expertise and promote knowledge 
sharing and best practices among 

countries in the Global South (FAO, 
2020f). The training encourages 
the uptake of “improved” hybrid 

crops to commercialise 
smallholder 

farming 

systems. For example, the FAO-China South-
South Cooperation Programme has introduced 
56 new hybrid crop varieties and 68 new 
agricultural techniques in Sierra Leone in the 
past decade (FAO, 2019). The project is yet 
another large-scale and financed attempt to 
shift African smallholder agriculture into the 
industrial model, linked in to volatile regional 
and international value chains for commodity 
crops and reliant on external, synthetic inputs. 

These initiatives seek a technological, “‘get-out-
of-jail-free’ card” that supports the continuation 
of the neo-liberal extractive economic 
framework that has caused and continues to 
cause ecological imbalance. They are also top-
down strategies that do not consider the high-
risk environment in which African smallholder 
farmers operate with minimal resources and in 
a context of climate change. The risks posed 
by emergent pests and diseases will continue 
to escalate as ecosystems are destroyed and 
the climate changes. Mitigating these risks 
requires significant investment in and support 
for maintaining and enhancing biodiversity at 
the farm level, which would place smallholder 
farmers firmly in the centre of all interventions. 

These initiatives seek a technological,  
“‘get-outof-jail-free’ card” that supports the 
continuation of the neo-liberal extractive 
economic framework that has caused and 
continues to cause ecological imbalance. 

14
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There is incontrovertible evidence that 
resilient ecosystems are less likely to 

experience FAW infestations or, if they do, that 
they do not experience the same degree of 
damage and destruction. A diffuse contextual 
approach is required that appreciates the 
intrinsic and instrumental value of nature and 
is a shift away from industrial agricultural 
models that drive ecosystem degradation and 
biodiversity loss. Such a holistic response does 
not generate financial benefits to any sector 
or group of beneficiaries as such, but benefits 
nature and humans alike. 

The second, which is a typical response, is 
intervening when an infestation has occurred 
(Rwomushana et al., 2018). As infestations of 
this nature tend to happen in longer cycles and 
often without warning, there is no financial 
motivation for governments or the private sector 
to invest in long-term solutions. Given the rapid 
spread of FAW and the destruction it leaves in its 
wake, there is increasing attention being paid to 
disseminating private- and public-funded tools 
to support identification and FAW early warning 
systems, and improving access by farmers to 
such information. These tools include early 
warning, surveillance and monitoring systems to 
help support early identification of an outbreak 
(Niassy and Subramanian, 2018), although their 
deployment has been significantly hampered by 
COVID-19-related lockdowns. 

Most effort is spent on combatting FAW once 
infestation levels have been reached. Measures 
are therefore reactive and tend to be extreme.

Responses by African governments: 
Applications of toxic synthetic 
pesticides 

The most common response by African 
governments has been to promote and 
provide the use of synthetic pesticides (CABI, 
2019a), which has huge adverse impacts on 
both human and environmental health (FAO, 
2017). An extensive 2019 household-level 
survey conducted in Ghana, Rwanda, Uganda, 
Zambia and Zimbabwe that looks at smallholder 
responses to FAW notes that the most common 
response was the use of synthetic pesticides 
(Tambo et al., 2020). Further the provision of 
free or discounted farm inputs significantly 
enhanced the use of pesticides, by up to 10% 
(Tambo et al., 2020). The study also found that 
pesticide use most closely correlated to maize 
cultivation in these countries and that farmers 
with access to plant clinics or advisory services 
were 7% more likely to use pesticides (Tambo et 
al., 2020).

• Ghana allocated US$4 million to subsidise 
pesticides in 2017 (Tambo et al., 2020).

• Zambia spent US$3 million to provide more 
than 100 000 litres of pesticides (Kansiime 
et al., 2019) to smallholder maize farmers 
(FAO, 2017) but decreased subsidisation 
in 2018 resulted in a 19% decrease in 
usage (from 62% in 2017 to 43% in 2018) 
(Rwomushana et al., 2018). However, a more 
recent 2019 study indicates a resurgence 
in pesticide use to about 60% of impacted 

Measures to 
combat FAW and 
their implications
There are two steps to combatting FAW infestations. The first is 
reducing the risk of infestation by maintaining and enhancing ecosystem 
functioning and boosting the ability of the system to recover quickly 
from infestations if they occur.
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farmers (Kansiime et al., 2019). This indicates 
a growing dependence by farmers on subsidy 
programmes. Tambo et al. (2020) note 
that Zambia’s FISP encourages the use of 
synthetic pesticides, which is likely to lead to 
a decrease in the adoption of non-chemical 
control options, thereby undermining efforts 
to promote more holistic integrated pest 
management strategies.

• Uganda is reported as having allocated US$7 
million to subsidise pesticides in 2017 (Tambo 
et al., 2020). In Zimbabwe, the provision of free 
or subsidised inputs is significantly associated 
with a 30% increase in the use of synthetic 
pesticides against FAW (Tambo et al., 2020). 

• Estimated average farmer spend on pesticides 
in Kenya is about US$13.2 per hectare and 
in Ghana US$25.3 (if subsidies are removed), 
equating to about US$9.3 per hectare 
(Rwomushana et al., 2018). Studies indicate 
that FAW damage, though, is higher in plots 
receiving pesticides (Baudron et al., 2019).

• Ethiopia spent about US$4.6 million to buy 277 
000 litres of insecticides and equipment to fight 
FAW infestations in 2017 (Kassie et al., 2019). 

FISPs in Africa have tended to encourage 
the adoption of the industrial, monoculture 
agricultural model by distributing synthetic 
fertiliser and pesticides to smallholder farmers 
for free or at a significantly discounted price.1 
And, in turn, these false technological solutions 
are used to combat emerging challenges such 
as FAW, compounding existing problems of soil 
degradation and harm posed to ecological and 
human health. In the end, the only “winners” 
in this scenario are those that profit from the 
sale of the inputs: seed, fertiliser, pesticides, 
herbicides and genetically modified products. 

1 See ACB’s 2019 video, Experiences of FISP: Farm Input 
Subsidy Programmes in Africa for analysis on how these 
systems support false technological solutions for the 
region’s smallholder farmers. https://www.acbio.org.za/en/
experiences-fisp-farm-input-subsidy-programmes-africa

Monitoring: Active tracking of the presence, popula-
tion size and movement of FAW in a specific location, 
mostly undertaken by governments (Prasanna et al., 
2018).

Surveillance: More informal and passive identification 
of FAW infestation as they emerge, mostly undertaken by 
farmers (Prasanna et al., 2018).

Scouting: Precise assessment based on science-based 
protocols to ascertain level of infestation, economic risks 
and potential effectiveness of various control measures. 
This takes place at the field level by trained personnel, 
including farmers (Prasanna et al., 2018).

Examples include the use of pheromone traps that use 
the scent of a FAW female to attract males; the number 
of moths captured in the trap provides an indication of 
whether infestation levels have been reached (Niassy and 
Subramanian, 2018). But this model is flawed because 
the traps also attract other armyworm moths, which 
could result in an actual miscount of FAW infestations 
(Agri-orbit, 2020). 

All three activities are required to assess levels of infesta-
tion and identify vectors of likely transmission (Prasanna 
et al., 2018). Other diagnostic tools can be found in 
Appendix 1. 

Monitoring, surveying and scouting for FAW
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The most common synthetic pesticides used 
against FAW are organophosphates and 
synthetic pyrethroids, and sometimes a cocktail 
of these and others (FAO, 2017). The five 
most used insecticide compounds include 
cypermethrin, deltamethrin, lamgda-cyhalothrin, 
permethrin and chlorpyrifos (CABI, 2019a). 
There is a common perception that combining 
pesticides or using more than the recommended 
dosage will have a stronger effect on FAW, as 
well as other insect pests (Kansiime et al., 2019). 
There is a general lack of knowledge about how 
to use pesticides safely in sub-Saharan Africa as 
farmers are not provided with the information 
that they need or the appropriate equipment 
to spray, store or dispose of them safely. Many 
smallholders do not receive state extension 
support, including education on pesticides. There 
is a need to capacitate extension services to 
enable them to share knowledge and information 
with farmers about pesticides, their usage, storage 
and disposal, and their known harmful effects 
on ecological and human health. Agrochemical 
companies should bear the primary responsibility 
for the impact of their products. 

There are short- and long-term negative 
consequences to this approach. 

Known human and environmental 
health risks of synthetic pesticides

A group of regional African and international 
experts met in Uganda in 2017 to review and 
identify management options for FAW within an 
integrated pest management framework (Prasanna 
et al., 2018). Their collaborative publication 
notes that advocating for the indiscriminate use 
of synthetic pesticides will cause “substantial 
environmental and human health issues, arising 

from both the initial application of 
hazardous chemicals and continued 
exposure to pesticide residues 
on consumed produce or in the 

production environment” 
(Prasanna et al., 2018). It 

will also cause “damage 
to populations of 

natural enemies 

and predators of FAW and other major African 
pests, further impeding sustainable management 
of FAW and other pests” (Prasanna et al., 2018). 

Pesticide exposure is linked to “dermatological, 
gastrointestinal, neurological, carcinogenic, 
respiratory, reproductive, and endocrine” 
effects and linked to pre-natal poisoning 
(Nicolopoulou-Stamati et al., 2016). Exposure 
to organophosphorus pesticides (such as 
glyphosate used in Roundup) can lead 
to cardiovascular diseases, reproductive 
complications, disruption of “cellular metabolism 
of proteins, carbohydrates and fats”, among 
other health consequences (Nicolopoulou-
Stamati et al., 2016). 

Across African countries, there are reports that 
many smallholder farmers are not given proper 
training to use pesticides safely (CABI, 2019a; 
Kansiime et al., 2019). In some cases, farmers 
are buying and using pesticides that, without 
their knowledge, have long since been banned 
in Europe and the United States, due to the 
toxic nature of such pesticides (FAO, 2017). 

Most farmers in Africa are women and are thus 
most at risk of pesticide poisoning and their 
exposure can be transferred to other house-
hold members, including children (FAO, 2017; 
Prasanna et al., 2018). Pre-natal exposure to 
organophosphate pesticides can reduce IQ, retard 
mental development and support developmental 
problems (Prasanna et al., 2018). Adverse effects 
of pesticide are, however, not confined to direct 
exposure. Even washing and peeling food cannot 
remove pesticide residue, and people are often 
exposed to multiple chemicals that interact nega-
tively, even if each one is used within its prescribed 
“safe” limits (Nicolopoulou-Stamati et al., 2016). 
This risk is particularly high when pesticides are 
used without the necessary personal protection 
equipment or applied inappropriately (using too 
much or combining pesticides). This equipment 
is not widely available to protect against COVID-
19 and much less for pesticide use against FAW, 
and it is not affordable in many African countries 
(Prasanna et al., 2018).

Women farmers most at risk
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The African market is flooded with “generic” 
pesticides, mostly older and more toxic ones, 
with little training being offered by distributors 
or manufacturers (Prasanna et al., 2018). 

The World Bank initiated the Africa Stockpiles 
Program in 2005 to safely dispose of the roughly 
50 000 tons of obsolete and toxic pesticides 
in African countries, with an initial focus on 
Ethiopia, Mali, Morocco, South Africa, Tanzania 
and Tunisia (Allington 2017).  But a World 
Bank independent review of the programme 
notes that while 75% of resources had been 
used, only 37% of the known pesticides on the 
inventoried list of obsolete pesticide had been 
disposed (Allington, 2017).

A 2018 survey of more than 900 farming 
households in Ghana and Zambia noted that: 

• Of farmers in Ghana and Zambia, 53.5% and 
42.7% respectively were not supported in 
taking safety measures when using pesticides 
(Rwomushana et al., 2018). 

• About 50% of health side effects were reported 
as resulting from pesticide use (Rwomushana et 
al., 2018); this was confirmed in a 2019 study in 
Zambia that noted that about half of all farmers 
surveyed were not given any personal protection 
equipment when spraying (Kansiime et al., 
2019), with about 30% suffering headaches and 
20% other symptoms of pesticide poisoning  
(CABI 2020c).

• Many Zambian farmers were using toxic 
Monocroptophos, banned in many countries, 
in the 2016/17 season as a FAW response  
(Kansiime et al., 2019).

Synthetic pesticides have devastating 
environmental impacts. They accumulate in soil 
and water (IFPRI, 2018) and can exterminate 
ecologically important species, such as frogs, 
when infiltrating water bodies (Oluwole and 
Cheke, 2009) and kill many other beneficial 
species, like bees (Niassy and Subramanian, 
2018). A 2018 study showed that the five 
commonly used insecticides (mentioned above) 
tend to remain in the soil and are likely to have 
adverse effects on important soil organisms 
needed to maintain soil fertility (Rwomushana 
et al., 2018). In short, pesticides radically 
reduce natural systems’ ability to withstand and 

recover from shocks such as FAW, including the 
decimation of FAW’s natural enemies  
(Harrison et al., 2019).

Farmers placed on a “pesticide 
treadmill”

When governments promote and often subsidise 
the use of synthetic chemicals as a response 
to FAW infestations, smallholder farmers are 
essentially forced and locked into an expensive 
and unsustainable external input system (FAO, 
2017) that is heavily supported by national-level 
farm input subsidy programmes. The costs can 
be prohibitive for smallholder farmers already 
operating at “marginal economic viability” and 
in high-risk conditions (FAO, 2017). Placing them 
on a “pesticide treadmill” therefore is not a 
viable or sustainable response to “shocks” such 
as FAW infestations (FAO, 2017). The provision 
of free or heavily subsidised synthetic chemical 
solutions to problems such as FAW results in 
the neglect of traditional pest management 
practices and smallholder farmers are forced to 
buy and use more chemicals to retain their yields 
(Harrison et al., 2019). When they are removed, 
these farmers must either find the money to 
buy them (or go into debt) or stop their use, 
which then has short-term implications for their 
yields – and therefore food security and incomes. 
Subsidisation of synthetic inputs also impedes 
thinking about and implementation of the 
needed systemic solutions. 

There is a high probability that FAW will 
develop resistance to synthetic pesticides, as 
has already happened in the United States and 
Brazil (Harrison et al., 2019). FAW resistance to 
synthetic pesticides developed quickly in Brazil, 
sometimes within a year of commercialisation 
of the various GM maize varieties, to all but one 
Bacillus thuringiensis (Bt) toxin (ACB, 2018b). 

There are other costs associated with the use of 
synthetic pesticides as a FAW response. While 
the consequences of their use will be felt at the 
local level (harm to humans and ecosystems), it 
also affects food exports (FAO, 2017). In June 
2018, the European Union set strict controls on 
the importation of maize, capsicum, solanum 
and Momordica from African countries to reduce 
the risk of FAW reaching the region, blocking 
two consignments in 2017, and 17 in 2018 
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The number of food insecure people in Zimbabwe is expected to grow to 60% of the population by the end of 2020 
(Machingura, 2020). Smallholder farmers have been beset by a series of shocks (three years of successive droughts, 
climate change, cyclones, pest infestations such as FAW, and now COVID-19). 

Agricultural support programmes in the country focus on shifting smallholder farming to market-orientated systems, 
predominantly focused on hybrid and biofortified maize seed monoculture production (FAO, n.d.[b]) using synthetic 
inputs. A series of government-led interventions have not resulted in significant gains in yields and associated reduc-
tions in malnutrition and food insecurity levels. Agricultural subsidies on offer, under FISP programmes. are key drivers 
of Zimbabwe’s fiscal problems.1 The national Command Agriculture programme mobilised private companies to finance 
the importation and distribution of agricultural inputs on credit to commercial farmers, which government stood surety 
for, and supplied subsidised inputs to about 1.4 million smallholder farmers for maize and soybean production between 
2017 and 2019 (World Bank, 2020). The government spent US$263.5 million in total on subsidies in 2018, and it was liable 
for the credit provided to commercial farmers, for which there were extremely low repayment rates (World Bank, 2020). 

COVID-19 compounded an already extremely precarious situation; by May 2020, the inflation rate was nearly 800% 
and food prices continued rising (FAO, 2020g). The government launched an appeal for US$2.2. billion in humanitarian 
assistance, US$956 billion of which was for food security programmes (FAO, 2020g).

Soils are increasingly infertile, bio- and agrobiodiversity levels have been drastically reduced and the functioning of 
localised and landscape-level ecosystems have been impaired. This severely reduces the ability of the farming system 
to mitigate shocks such as FAW and recover quickly (FAO, 2017; Rwomushana et al., 2018; Harrison et al., 2019).

Prior to the arrival of FAW, Zimbabwean farmers contended with lepidopterous stem borers, maize leafhoppers, termites 
and the African armyworm (only in outbreak years) (Chinwada, n.d.). Recent research conducted into the prevalence of 
stem borers in maize fields in Kenya found that this pest is present more often and in greater numbers in fields with low 
levels of plant and crop diversity and in regions with little wild diversity remaining (Sokame et al., 2019). This affirms 
the argument that healthy and balanced ecosystems are more resistant to pest infestations and probably more resilient 
if they occur. FAW was confirmed in Zimbabwe in October 2016 (Chinwada, n.d.); today, FAW is found in all provinces 
of the country, the latest in the Midlands province, where farmers have already been affected by drought and FAW is 
devastating any patches of pasture regrowth (Chikumira, 2020). 

The Zimbabwean government has provided farmers with the pesticides carbral (a localised name for carbaryl, common-
ly sold under the brand name Sevin from Bayer) for grazing areas and Lawdan for use on maize (Chikumira, 2020). 
Cabral is recommended in Zimbabwe for use on grazing pastures as it is believed there are no harmful effects on cattle. 
However, the pesticide works through the nervous system to contract breathing muscles (Bond et al., 2016). Studies 
conducted with rats show higher incidences of cancer upon exposure to carbaryl and it is toxic to fish, earthworms and 
honeybees (Bond et al., 2016). It therefore kills both target and non-target insects. It is banned in the European Union 
and Australia and both China and the United States have restricted its use because of the presence of significant unsafe 
volumes of carbaryl in drinking water (Ibrahim and Solpan, 2020) and the risks it poses to human and animal health. 

The national Plant Protection Research Institute has recommended 10 pesticides for FAW (Nsingo 2017). These are 
already registered on the market following trials in 2016 to determine their efficacy. In Zimbabwe, the provision of free 
or subsidised inputs to smallholder farmers is significantly associated with a 30% increase in the likelihood of using 
synthetic pesticides against FAW (Tambo et al., 2020). This is because pesticides are unaffordable for most smallholder 
farmers – working out at about US$273 a hectare for the most used: Ecoterex, Super dash, Ampligo and Belt (Agri-
chem, 2018). Trade in banned pesticides has been on the rise in Zimbabwe over the past decade, through unregistered 
dealers (Chingono, 2018). There is also a lack of adequate disposal facilities for dealing with obsolete pesticides if they 
are confiscated (Chingono, 2018). 

1 See ACB’s Experiences of FISP: Farm Input Subsidy Programmes in Africa. https://www.acbio.org.za/en/
experiences-fisp-farm-input-subsidy-programmes-africa

Case study: FAW in Zimbabwe and multiple shocks
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farmers during training 
on FAW management 
and control (ISAAA, 
2020), in a bid to push 

the country to adopting its 
Genetic Engineering Regulatory 

Act. In Kenya, scientists at the 
Kenya Agricultural and Livestock 

Research Organisation recommend 
the cultivation of Bt Maize as a 

response to FAW, following 2018 
national field trials for its use against 

a totally different insect pest, the stem borer 
(ISAAA, 2018). Further, they are manipulating 
farmers to call for the fast-tracking of the 
adoption of GM crops in the country (ISAAA, 
2018). In Zimbabwe, the International Maize 
and Wheat Improvement Centre (CIMMYT) 
is working to produce hybrid maize varieties 
tolerant to FAW (CIMMYT, 2017). This is a 
lengthy and expensive process. It has been 
recommended that part of the approach to 
combat FAW should be the introduction of 
natural enemies from the United States and 
notes that government should reconsider its 
stance on the growing of GM maize crops 
(Chinwada, n.d.). In December 2019, Zimbabwe 
did lift its longstanding ban on imports of GM 
grains to allow cereals from South Africa into the 
country (FAO, 2020i).

South Africa, the leading proponent of GM 
technology on the continent, has urged other 
African countries to implement biotechnology 
regulatory frameworks to enable the adoption 
of GM crops (Gakpo, 2018b). South Africa is the 
only one of seven countries in the WEMA project 
(the others are Ethiopia, Kenya, Mozambique, 
Tanzania, Uganda and Nigeria) that has 
commercialised its TELA maize.2 Six TELA 
varieties with Bt insect resistant traits have been 
commercialised in South Africa (Rwomushana et 
al., 2018). A September 2020 paper notes that 
research is still being conducted in South Africa 
to determine its resistance to FAW (Strydom 

2 The TELA Maize Project, a WEMA initiative, focuses on 
the “commercialization of transgenic drought-tolerant 
and insect-protected” maize varieties (CIMMYT, n.d.). The 
African Agricultural Technology Foundation and partners 
work on governments to adopt the necessary regulatory 
frameworks that will allow dissemination of biotech seeds 
(CIMMYT, n.d.).

(Rwomushana et al., 2018), 
resulting in economic losses. 

Advocating for large-scale use of 
synthetic chemical as a response to FAW 
is not appropriate for Africa’s smallholder 
farming systems. Recent studies in Africa 
show mixed results in pesticide’s efficiency 
in controlling the pest or reducing the 
damage it does (Kansiime et al., 2019). These 
studies indicate that cultural practices such 
as frequent weeding, intercropping and trap 
cropping reduce FAW infestation (Kansiime et 
al., 2019) along with building the resilience of 
farming ecosystems. 

More false solutions and 
technofixes on the horizon

Several technofix and false solutions have been 
proposed to deal with FAW infestations. This 
includes a renewed push to promote GM insect 
resistant seed as a “solution” and as a substitute 
to using pesticides. In 2018, the United States 
government, in collaboration with the right-wing 
government of Brazil, hosted a FAW study tour 
for African ministers of agriculture to introduce 
them to practices and GM technologies 
used in Brazil and to explain what regulatory 
frameworks were required for adoption in their 
home countries (GAIN, 2018). 

Additional pressure also came from the Gates 
Foundation-funded Water Efficient Maize for 
Africa (WEMA) project (ACB, 2018b). This 
includes the promotion of GM seed varieties 
with supposed resistance to FAW and promises 
of a “pie in the sky” solution through large-
scale and untested releases of male FAWs with 
self-limiting genes (Rwomushana et al., 2018) to 
eliminate the species within a few generations. 
This project is currently being spearheaded 
by Intrexon in the United States and Oxitec 
in the United Kingdom (Rwomushana et al., 
2018). Oxitec, funded by the Bill and Melinda 
Gates Foundation and the Open Philanthropy 
project, also led the drive to release sterile GM 
mosquitoes in Burkina Faso under the Target 
Malaria initiative (ACB, 2018a), which has and 
continues to be met with great resistance by 
local communities in the country. 

In Uganda, the national Biosciences Information 
Centre advocated the GM insect technology to 
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and Erasmus, 2020). The FAO notes that “while 
transgenic maize has provided some transitory 
benefits to commercial maize farmers”, the 
long-term benefits are in doubt following the 
developing of resistance in South Africa to stem 
borer within two years of the GM crop being 
released (FAO, n.d.[a]). 

In South Africa, the WEMA project has been 
extensively criticised for peddling “bogus” GM 
products, such as its triple stacked GM maize 
with a drought tolerance trait packaged with 
the “older and increasingly futile herbicide 
tolerance and insecticidal traits” (ACB, 2019). In 
late 2019, even the South African government 
recognised the false claims made about this 
“solution” to climate change and poverty (ACB, 
2019). It found that the drought tolerance 
gene “did not provide yield protection in water-
limiting conditions” and that Monsanto had not 
provided sufficient scientific proof of the claims 
for the product; the South African government 
rejected the application for commercialisation of 
the GM product (ACB, 2019).

It is totally unacceptable to foist onto ailing 
African farmers a technology that is hopelessly 
failing in both Brazil and the United States, 
where there is widespread pest resistance to 
transgenic maize expressing Bt toxins (Baudron 
et al., 2019). It is also instructive to note that 
there are already 144 cases of insecticide 
resistance to FAW around the world – 45% of 

cases are resistance to Bt proteins (Boaventura 
et al., 2020). A 2017 report notes that most Bt 
maize hybrids lost their ability to control FAW 
after just three years in Brazil (Rwomushana 
et al., 2018). And by 2018, FAW was the only 
insect to ever develop resistance to Bt toxins in 
multiple locations (ACB, 2018b). The Bt toxin is 
not in high enough volumes to kill FAW, which 
enables those carrying “the resistance gene 
variant to survive and breed, thus accelerating 
the accumulation of the resistance gene variant 
in the population” (GMWatch, 2018). Its biology 
makes it particularly suited to developing and 
rapidly spreading resistance genes (ACB, 2018b) 
and those FAW that are resistant also become 
quickly resistant to other Bt toxins in GM crops – 
they exhibit cross-resistance (GMWatch, 2018). 
The response by GM advocates to this resistance 
has been the need to “double down” and 
stack more traits to delay resistance (Prassana 
et al., 2018). And it must be noted that the 
“commercial glyphosate formulations [used on 
GM crops] are considered to be more toxic than 
the actual substance alone” (Nicolopoulou-
Stamati et al., 2016), which is of grave concern 
if GM crops continue to be promoted as a 
response to the FAW pandemic.

There do not appear to be ongoing and large-
scale assessments of resistance development 
in FAW to GM crops on the continent. A 
recent study concluded that FAW populations 

Prior to the onset of FAW in Mozambique in 2017, smallholder farmers in Mozambique were already besieged by 
drought, cyclones and shifting rainfall patterns in a context of entrenched poverty (55% of the population), food 
insecurity (40% are undernourished) and a life expectancy of about 48 years (Gakpo, 2018a). Of course, then came the 
COVID-19 pandemic. About 80% of the population rely on agriculture for their livelihoods. 

The government’s primary response to FAW has been the widespread spraying of pesticides. While only 3.4% of 
Mozambique’s 4 million farmers use chemicals on their crops, these numbers are growing rapidly after the FAW 
infestation in 2017 and 2018 (Zitamar News, 2019). In the 2017/18 season, FAW cost farmers 46 000 tons of maize, 
2% of expected national production (Zitamar News, 2019). The government spent about US$240 000 on measures to 
combat the plague – all that could be spared (Zitamar News, 2019). On the other hand, the USAID-funded Feed the 
Future programme implemented the push-pull method (see later section of this paper), bringing in trainers from Villa 
Crop Protection in South Africa to work with farmers in the project (Dexter et al., 2018). This project also supports 
the adoption of Bt maize varieties, but the regulatory framework does not yet allow commercial cultivation (Dexter 
et al., 2018). As a response to stem borer, TELA varieties of Bt maize are still being trialled under the WEMA project in 
Mozambique, but are now repurposed as a response to FAW (Gakpo, 2018a). 

Case study: Nested shocks in Mozambique
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in Africa might already be resistant to old 
chemical compounds, as farmers have noted 
the ineffectiveness of organophosphate 
and pyrethroid insecticides against this pest 
(Boaventura et al., 2020). In addition, the 
adoption of GM crops as a response to FAW 
will require farmers to adopt a stringent refugia 
strategy to delay the development of resistance 
(note, it cannot be prevented) to the GM 
varieties (Strydom and Erasmus, 2020). Refugia 
requires the setting aside of dedicated areas of 
land to host natural enemies – and are not viable 
in African smallholder systems – they cannot 
afford to lose scarce land for refugia purposes. 

Francesco Sottile, Professor of Agrarian 
Sciences at the University of Palermo, notes 
that the accelerated diffusion of FAW “cannot 
be otherwise attributed than to a reduction 
in biodiversity and the domination of 
monocultures, by which we mean not just the 
intensive cultivation of a single species (maize), 
but more frequently, of a single variety of that 
species (hybrid or GMO)” (Slowfood, 2017:1).

Biopesticides

Biopesticides could provide a relatively low-risk 
and affordable response to FAW in sub-Saharan 
Africa as a short-term, emergency measure only. 
CABI is calling for governments to reorientate 
farming subsidies towards FAW control 
measures, such as biopesticides (CABI, 2020c). 
This is in a response to a CABI-led study that 
also recommends more stringent enforcement of 
pesticide regulations to stop the indiscriminate 
spraying of banned and highly poisonous 
pesticides, such as dichlorvos, monocrotophos 
and methamidophos (CABI, 2020c). 

The advantages of biopesticides are the lack 
of toxic residues on the plant, minimal risk 
related to human and environmental health, 
less likelihood of generating resistance in the 
target pest, and their compatibility with other 
pest management options (ICIPE, n.d.[c]). 
Biopesticides are made from naturally occurring 
substances/organisms that kill pests (CABI, 
2019a). It must be noted, though, that some 
biochemical pesticides can be as dangerous 
as conventional chemical ones, and that there 
is lack of policy and regulatory support, and 
limited local production. Crucially, biopesticides 
do not address the root causes of ecosystem 

degradation, which increases the risk of damage 
from invasive species. They are a short-term 
solution. More information on biopesticide 
developments in sub-Saharan Africa can be 
found in Appendix 2. 

Long-term sustainable solutions to 
FAW infestations

FAW infestations do not happen in isolation 
from the environment and the interaction 
between humans and the environment. Several 
studies point to ecological conditions that 
encourage their presence and disbursement, 
which implies that agro-ecosystem health is 
critical to preventing FAW infestations. 

AgBiTech’s Fawligen product is likely to be distrib-
uted across the continent in the next year. It has 
a naturally occurring virus that will potentially 
keep the FAW population in check (Sguazzin, 
2020). In September 2020, AgBiTech signed an 
exclusive distribution agreement with UPL Ltd, 
an Indian agrochemicals company, for all Afri-
can countries except Nigeria (Sguazzin, 2020). 
UPL, which recently acquired Arysta LifeScience, 
is one of the world’s top five “agricultural solu-
tions” companies with annual revenue of US$4.7 
billion and operating in more than 130 countries  
(AgBiTech, 2020).

Fawligen has been tested by CABI in Kenya, the 
Zambian Agricultural Research Institute in Zambia, 
IITA in Nigeria, and other national agricultural and 
research institutes in Cameroon, Senegal, Ivory 
Coast and Ghana (AgBiTech, 2020). The biopesti-
cide has been used in South Sudan already and 
had good success on the fields of 500 smallholder 
farmers in the initial trial (CABI, 2020a). The project 
was a collaboration between the South Sudanese 
government, AgBiTech, USAID, CIMMYT and the 
FAO (CABI, 2020a). A farmer survey conducted after 
the trial notes that 95% of farmers said they were 
willing to pay the same price for Fawligen as they 
would for a synthetic insecticide (CABI, 2020a).

AgBiTech: The winner of 
the biopesticide race
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• Biodiverse ecosystems are more resilient 
to FAW because they host a diversity and 
abundance of beneficial species and natural 
enemies to FAW (FAO, 2017).

• Indigenous crops like sorghum and millet 
appear to be more resistant to FAW than 
maize, particularly hybrid maize (Rwomushana 
et al., 2018).

• Planting nitrogen-fixing crops, like legumes, 
has shown to reduce FAW damage to crops 
(Rwomushana et al., 2018), while using 
nitrogen-rich fertilisers encourages foliar 
nitrogen that attracts FAW and other insect 
herbivores (Harrison et al., 2019).

• FAW is more prevalent in large-scale 
monoculture production than in diverse and 
complex production landscapes (Harrison et al., 
2019). 

• Open-pollinated varieties tended to have less 
leaf damage from FAW compared to hybrid 
maize varieties in a 2019 study conducted 
on Zambian smallholder farming systems 
(Kansiime et al., 2019).

• In Uganda, farmers report that local crop 
varieties are more resistant to FAW than 
commercial hybrid varieties (ACB, 2018b).

It makes sense that the first step in combatting 
FAW infestations is to prevent them from 
occurring, where possible, or mitigate the extent 
of the damage. The second would be providing 
farmers access to appropriate monitoring, 
diagnostic, early warning and advisory tools. 
The third would be to deploy the intervention 
least likely to cause short- or long-term harm to 
human and environmental health. 

FAW should also not be seen in isolation from 
other pests and diseases that affect Africa’s 
smallholder farmers’ production systems. 
Any approach therefore should consider how 
combatting FAW can complement or accompany 
other pest management measures. It should 
also consider how interventions can generate 
additional beneficial outcomes. 

The degree of infestation and resultant damage 
from FAW is dependent on the level and timing of 
the infestation, the existence of natural enemies, 
pathogen levels and the health and the vigour 

of the target plant (CABI, n.d.[b]). Logically, it 
follows that a primary measure to combat FAW is 
to build ecological health and balance and thus 
resistance to the impacts of FAW. 

Agroecological farming methods 
as a prevention measure

Agroecological approaches to managing pests 
focus on maintaining soil fertility, promoting 
biodiversity and practising sustainable farming 
techniques such as crop rotations (Harrison et 
al., 2019). Diversity is a key element because 
it provides for different beneficial insects and 
natural predators to cohabit at different stages 
and at different times of the year (Harrison et 
al., 2019). This approach requires the knowledge 
necessary to integrate interventions at different 
scales, but provides multiple benefits, including 
economic benefits through the diversification of 
produce for sale (Harrison et al., 2019).

While it may take time to regenerate already 
degraded systems, there are several interventions 
that can be made at the farm scale immediately 
to reduce the risk of FAW infestations. These 
include adopting no-till or minimum tilling 
practices, mulching with organic biomass, 
intercropping and rotating crops and planting 
indigenous trees (Harrison et al., 2019).

Promoting agroecological farming would 
generate multiple benefits for farmers, 
communities and the environment; it would 
also act as a preventative and mitigation 
measure against FAW infestations. A 2019 study 
exploring agroecology as a response measure 
to FAW notes that this approach would support 
smallholder farmers in combatting these pests, 
through sustainable soil fertility management 
that restores soil carbon, intercropping and 
diversifying farm environment at multiple scales 
(Harrison et al., 2019). 

If agroecology was integrated into pest 
management strategies, it would also contribute 
hugely to other international and national goals 
related to protecting and enhancing biodiversity; 
building soil carbon levels to better sequester 
greenhouse gases; and diversifying food sources, 
which boosts nutritional security. Improving 
the health of soils typically takes a long time 
with delayed benefits for farmers, but linking 
improved soil management to pest control 
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(which poses an ongoing and immediate risk) 
would incentivise sustainable management of 
soils (Harrison et al., 2019). Linking biodiversity 
conservation to pest control serves the  
same purpose. 

Measures undertaken by smallholder farmers 
in South America may be relevant to the 
African context given the similarities in farm 
size, purpose of production (mostly home 
consumption) and limited access to resources 
(FAO, 2017). Their effectiveness relies primarily 
on farming within agroecologically diverse 
settings and using traditional knowledge and 
customary practices to deal with pests  
and diseases. 

These measures include the physical inspection 
and crushing of larvae, intercropping, application 
of ash and sand into maize whorls, as well 
as applying soap solutions or local botanical 
mixtures, including extracts from neem trees 
(FAO, 2017). Farmers in this region have 
managed FAW for centuries by dealing with 
it as part of their production planning – they 
understand the role of natural enemies and 
know not to “over-react to low-level damage” 
and to take advantage of cropping patterns to 
reduce populations (FAO, 2017). 

• Smallholder farmers in Honduras and Guatemala 
working in biodiverse production systems do not 
regard FAW as a serious pest, while FAW is more 

prevalent in Nicaragua in systems where maize is 
grown alongside cotton sprayed with pesticides 
(Harrison et al., 2019). 

• Many smallholder farmers, including in Africa, 
use a combination of ash and sand dropped in 
the plant whorls to combat FAW (Kansiime et 
al., 2019).

• In Mexico, zero-tillage practices have resulted 
in less damage from FAW plus increased 
yields by about 10% (Harrison et al., 2019). 
In Zimbabwe, initial results from similar 
studies indicate that minimum tillage systems 
have lower FAW infestation rates than other 
production systems  
(Harrison et al., 2019). 

• In Nicaragua, intercropping with beans reduced 
FAW infestations by 20–30%  
(Harrison et al., 2019).

Beneficial insects and natural enemies

A sustainable first line of defence against FAW 
is beneficial insects (Planet Natural n.d.). The 
trichogramma wasp can parasitise newly laid 
FAW eggs by laying their eggs into the FAW eggs, 
which kills them before they hatch and start 
feeding (Planet Natural n.d.). Other beneficial 
insects include lacewings, ladybugs and minute 
pirate bugs that feed on FAW eggs and the young 
larvae (Planet Natural n.d.). ICIPE has identified 
indigenous natural enemies of FAW in Africa. 
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There are two ways that parasitoids can be used 
to combat FAW. The first is through regular 
releases and the second is through cultural 
practices that “enhance the action of the main 
natural enemies” (CABI, 2020b). The study notes 
obstacles to implementing biological control 
measures, including the complexities involved in 
mass producing parasitoids and the affordability 
of the final “product” for smallholder farmers. 
There is talk about introducing parasitoids from 
the Americas to augment native species, on the 
rationale that importation could permanently 
lower FAW populations at no cost for farmers. 
This approach does not consider the unforeseen 
or long-term consequences of introducing an 
alien species into local ecosystems – and is 
again a top-down, one-size-fits-all approach to 
problems that require integrated, holistic and 
contextualised solutions. 

Push-pull method as a preventative and 
response measure

The push-pull method has been developed over 
the past two decades by ICIPE and Rathamsted 
Research in the United Kingdom as a pest 
management response (ICIPE, n.d.[a]). It involves 
the intercropping of cereals (such as maize) with 
plants that repel pests (push) from the cereal 
crop and the planting of a border around the 
site with varieties that attract the pest (pull) 
(ICIPE, n.d.[a]). For example, desmodium repels 
stem borers from maize, while Napier grass 
attracts and traps them (ICIPE, n.d.[a]). This 
method simultaneously provides for animal 
fodder with both desmodium and Napier grass 
being favoured fodder plants (ICIPE, n.d.[a]). 

These include Cotesia icipe, Palexorista zonata, 
Charops ater and Coccygidium luteum parasitoids 
(CABI, 2019a). Natural levels of larval parasitism 
are often extremely high (20–70%), mostly by 
braconid wasps. Some 10–15% of larvae are 
often killed by pathogens (Cabi n.d.[b]).

In addition, smallholder pest management 
strategies tend to rely heavily on the presence 
of natural enemies – this is a low-cost, effective 
and accessible response to FAW (Harrison et al., 
2019). Birds and insects are the most common 
predators of FAW larvae (SANBI n.d.). In Malawi, 
farmers employ traditional pest control methods 
against FAW with some success using bonya (a 
fish soup) to attract ants that then kill the worms 
(Malenga, 2018).

A CABI-led study shows that there is minimal 
adoption of biological control (using predators 
and parasitoids) to manage FAW in southern 
Africa (CABI, 2020c). In Ghana, CABI is 
collaborating with the International Institute of 
Tropical Agriculture (IITA) and the country’s Plant 
Protection and Regulatory Services Directorate 
to research biological control options (CABI, 
2020b). The study found 10 species that can 
parasitise FAW – and seven species in Ethiopia, 
Kenya and Tanzania (CABI, 2020b). In particular, 
the study notes that the egg parasitoid 
Telenomus remus could be used as a “biological 
weapon” against FAW in Ghana (CABI, 2020b). 
Telenomus remus is found in significant numbers 
in Benin, Côte d’Ivoire, Kenya, Niger and South 
Africa (CABI, 2019). It is not known when it 
arrived on the continent – the first specimen was 
recorded in Kenya in 1988 (CABI, 2019).
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has proved effective when cereal crops are 
intercropped with Greenleaf desmodium and 
Brachiaria is used as a border crop (Niassy and 
Subramanian, 2018). 

• A 2018 study on FAW management in farmer 
fields in Kenya, Uganda and Tanzania note 
significant reductions in infestation and plant 
damage – up to 82.7% less average number 
of larvae per plant and 86.7% less damage 
(Khan et al., 2018). Maize yields were about 
2.7 times higher than average in plots using 
push-pull methods (Khan et al., 2018). 

• The same study notes that intercropping maize 
with “edible legumes can also result in up to 
40% reduction in armyworm incidence and 
damage” (Niassy and Subramanian, 2018). In 
Uganda, studies show a 30% reduction in FAW 
damage when common bean is intercropped 
with maize, a 21% reduction intercropping 
with soyabean and a 31% reduction 
intercropping with groundnut (CABI, n.d.[b]).

This tool requires additional policy support 
to ensure its widespread adoption. ICIPE has 
received €7 million in funding from various 
European developmental organisations and 
the European Commission Directorate for 
International Cooperation and Development, 
to scale up this model and ICIPE’s work with 
biopesticides in response to FAW (ICIPE, 2018). 

There has been increased interest in this 
system, driven in Ethiopia by the Ethiopian 
Institute of Agricultural Research, in Kenya by 
the Kenya Agricultural Research Institute, in 
Uganda by the National Agricultural Research 
Organisation and in Tanzania by the Lake Zone 
Agricultural Research and Development Institute. 
Development organisations are supporting its 
uptake in Mozambique and Zimbabwe. 

A constraint to adoption of the system is the 
availability and/or cost of desmodium seeds 
(ICIPE, n.d.[a]). This speaks to the need for 
large-scale support for localised seed-saving 
and multiplication systems grounded in farmer-
managed seed systems. While ICIPE has focused 
on supporting localised production of seed and 
developing local markets in collaboration with 
farmers, small seed companies and stockists, 
there is still a lack of sufficient good quality 
seeds needed to significantly scale this approach. 

The push-pull method aligns with traditional 
multi-cropping systems (ICIPE, n.d.[b]). It also 
works to improve soil health by boosting soil 
nitrogen, phosphorous and carbon content 
(ICIPE, n.d.[b]). ICIPE disseminates information 
about the push-pull method though farmer field 
schools, videos, mobile phones (apps and SMS) 
and mass media in an attempt to promote its 
adoption by smallholder farmers in Africa as 
a pest management tool (ICIPE, n.d.[a]). More 
recently, it has started applying this method as 
a climate change adaptation tool, particularly 
in dry and hot conditions, for crops such as 
sorghum and millet (ICIPE, n.d.[a]). 

By 2009, an estimated 100 000 smallholder 
farmers in Ethiopia, Kenya, Uganda, Tanzania 
and Nigeria had adopted this as a primary pest 
management tool, and a 2009 survey indicates 
that for 75% of the farmers interviewed, it 
had resulted in a three- to four-fold increase in 
yield (ICIPE, n.d.[a]). By 2019, nearly a quarter 
million farmers in East Africa had adopted this 
approach. Regarding FAW, the push-pull method 

Many smallholder farmers handpick and 
crush eggs and larvae to control infesta-
tions. in 2017, the Rwandan government 
provided on the ground support by sending 
the army to crush egg masses and treat 
fields affected by FAW (FAO, 2017). While 
relatively successful in the short term, 
this method is incredibly labour intensive 
(Kansiime et al., 2019) and can place addi-
tional burdens on women and children 
(Harrison et al., 2019). As healthy crops will 
outgrow low densities of FAW, with little 
impact on yields, handpicking should not 
be promoted as a first option in the event 
of an outbreak (Harrison et al., 2019). 

Handpicking and crushing
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systems are not supported and farmers are 
left reliant on agro-dealers, an agroecological 
approach won’t work, as existing market chains 
for agro-inputs tend to focus on a limited variety 
of commercial crops and synthetic pesticides 
(Harrison et al., 2019). Strategies to combat 
FAW must fit within smallholder farmers’ existing 
pest control strategies (Harrison et al., 2019) 
in such a way that they also serve to maintain 
and enhance soil health and biodiversity (build 
adaptive capacity to climate change). 

Building farming systems that can recover 
from shocks quickly means building complexity 
into them – with a focus on developing soil 
health and plant and animal biodiversity, using 
traditional and indigenous farming knowledge 
and localised seed and farming systems. This 
takes time, but the kneejerk response that 
promotes false solutions to shocks such as FAW 
has longer-term detrimental consequences for 
the health of farming systems and of people. 

Pesticides are clearly not the answer in this 
regard, given the significant damage they 

cause both people and planet. Biopesticides are 
a more rational response, although they, too, are 
a short-term solution to the problem, which is 
ecological imbalance. The control of FAW needs 
to be “efficacious, safe, sustainable, practical, 
available and affordable”; acknowledge 
contextual differences; and consider the insights 
and voices of smallholder farmers (FAO, 2017; 
Rwomushana et al., 2018). 

Governments’ role is to ensure that appropriate 
advice and support is provided to farmers (FAO, 
2017). It is not just policy, however, that is a 
critical enabler in the fight against FAW, but also 
the structure of the agricultural and food system 
in a country. To support an agroecological 
response to FAW, for example, requires that 
farmers be able to access a diverse range of 
locally adapted seeds and seedlings to support 
intercropping and growing biodiversity (Harrison 
et al., 2019). If localised farmer managed seed 

Conclusion
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There are two primary control measures for FAW. The first is reducing 
the risk of infestation by appropriate management of habitat 
(maintaining and enhancing high levels of biodiversity and ecosystem 
functioning) and the second is interventions when the infestation has 
happened (Rwomushana et al., 2018). 
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Appendix 1: Significant 
FAW-related actors 
and tools in Africa
Table 1: Significant actors working to combat FAW in Africa

Actor Description Of Faw Activities

Chemical companies

AgBiTech  
(CABI, n.d.[a])

Scaling up production of Fawligen – a naturally occurring biological insecticide, 
which is currently being deployed in South Sudan.  
Works with CABI, IITA, USAID and the Swiss Agency for Development and 
Corporation to help farmers access technology.

Andermatt 
Biocontrol  
(CABI, n.d.[a])

Developed Littovir – baculovirus-based product registered in Cameroon against FAW.

Has a South African-based subsidiary, Plant Health Products, which has developed an 
insecticide using Metarhizium rileyi that kills larvae and shows promise against FAW.

Centre for 
Agriculture 
and Bioscience 
International
(CABI, n.d.[a])

Developed a range of products to be used as part of an integrated pest 
management (IPM) strategy to combat FAW.

CERTIS Europe 
B.V. (CABI, 
n.d.[a])

Developing Eradicoat T – a biorational insecticide that works through a “physical 
mode of action” instead of poison – so no chance of resistance developing. Active 
ingredient is derived from starch and leaves no residue. Is approved for use in 
Ghana. 

Syngenta East 
Africa  
(CABI, n.d.[a])

Introduced Voliam Targo®063 and MATCH® 50EC insecticides against FAW in 
Kenya.

Tested new seed treatment Fortenza® Duo against FAW, claims lower risk of 
human health risk because of reduced exposure to sprays.

Regional initiatives

TELA Maize 
Project (building 
on WEMA)  
(CABI, n.d.[a])

The TELA Maize Project builds on the WEMA project, using GM drought 
tolerant and insect resistant transgenes of traits that are donated royalty free to 
smallholder farmers to develop white maize varieties under the TELA trademark.

Inter-African 
Phytosanitary 
Council of the 
African Union 
(CABI, n.d.[a])

Coordinates support to protect plant resources for the “welfare and economic 
development of the Member States of the African Union”. Includes helping build 
phytosanitary capacity and preventing the introduction and spread of invasive 
plant pests.

Has hosted international meetings to help member states engage at the policy 
level regarding FAW.
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Actor Description Of Faw Activities

CABI  
(CABI, n.d.[a])

Implements the Action on Invasives programme, including a focus on FAW, that 
aims to strengthen phytosanitary systems and identify low-risk technical solutions 
for FAW, including biological control, biopesticides and biorationals.

Its Plantwise programme works with agricultural advisory services in 24 African 
countries to establish and support networks of plant clinics that can offer 
practical advice to farmers. 

ICIPE  
(CABI, n.d.[a])

Identified indigenous natural enemies for FAW.

Identified fungal isolates and engaging with private sector to commercialise 
them. 

Establishing community-based FAW monitoring, forecasting, early warning and 
management strategies with FAO and national partners in Uganda, Burundi and 
Rwanda. Will train communities in FAW scouting. 

There is a related app that stores scouting and trap data and provides resources 
for farmers on FAW (FAO, 2020d). It is available in 29 languages and is used on 
smartphones (FAO, 2020d). 

Promotes the push-pull system.

CIMMYT  
(CABI, n.d.[a])

Developed a guide on IPM for FAW.

Working on lowland tropical inbred lines with FAW resistance.

Leads the FAW R4D International Consortium.

ICRISAT  
(CABI, n.d.[a])

Surveyed FAW incidences using pheromone traps in Niger in collaboration with 
the National Institute of Research.

Undertaking screening of sorghum germplasm for host resistance in Niger.

Working with the National Institute of Environmental Research in Burkina Faso 
to test synthetic pesticides and neem-based formulations.

IITA  
(CABI, n.d.[a])

Assessing efficacy of indigenous parasitoids of FAW in Benin and Togo.

Maintains cultures of co-evolved parasitoids of FAW imported from the United 
States for use in biological control campaigns.

IITA-Benin poised to serve as a regional hub for providing FAW parasitoids in 
Africa.

Academic institutions

Lancaster 
University, 
United Kingdom  
(CABI, n.d.[a])

Hosts the Armyworm Network that provides access to current news articles, 
scientific papers and videos.

Penn State 
University, 
United States  
(CABI, n.d.[a])

Offers an artificial intelligence assistant, Nuru (Swahili for “light”), able to work 
offline on a smartphone to diagnose FAW and carry out the FAO FAW scouting 
procedure. 

Nuru is used in more than 30 countries and offers offline extension advice to the 
user or country. 
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Actor Description Of Faw Activities

Tools

MOA-INFO  
(CABI, n.d.[a])

Kenya’s Ministry of Agriculture and Irrigation is working with Precision 
Agriculture for Development to design a Ministry of Agriculture (MOA)-INFO 
platform that provides farmers with a two-way SMS system to disseminate advice 
and collect data on FAW. The content was developed with the Ministry, CABI and 
other stakeholders.

Other 
digital tools 
(Rwomushana 
et al., 2018)

Africa Rising is a SMS service in South Africa that provides advice to farmers. 

AfriFARM in the United States is a mobile phone application that provides 
information to farmers.

Agri-Poll in Uganda is a smart survey platform that supports gathering, analysis 
and dissemination of information via smart phones and web platforms. 

An artificial intelligence-based digital monitoring system in Israel helps provide 
diagnoses and generate warning alerts for FAW. 

Crop Disease and Pest Advisory Services in Ghana combines interactive voice 
response (IVR) and a smart app. 

CornBot in Nigeria is an audio-visual mobile app that supports local dialects and 
provides talking through the identification, prevention and controlling of FAW. 

Digicult in Taiwan is a digital platform, including crowdfunding to analyse and 
share FAW data and provide advice. 

EzyAgric in Uganda is a diagnostic app.

Fall Armyworm Virtual Advisor in the UK is a combination of a chatbot and web 
app. 

FarmSmart in Nigeria is an integrated image recognition app for FAW that links 
farmers and researchers, manufacturers and financial institutions. 

FAWLEA in Uganda is a smartphone app, using image recognition to identify and 
then give advice. 

Igeza in Ghana is a cloud-based mobile app for early detection and notification. 

Light Watch in the United States is a monitoring solution, using solar-powered 
LED lures and intelligent cameras to alert central pest management authorities 
and farmers of FAW via SMS.

Lindafarm in Kenya uses mobile technology and maps to help farmers send FAW 
alerts via SMS/USSD and get help from extension offices. 

myAgro in the US is a mobile application. 

Shape Up Against Armyworm in Kenya is a make-over reality TV and radio, print, 
mobile and internet programme that provides information on FAW.

Zaois-Tech in Kenya allows farmers and service providers to use a range of digital 
tools to identify, eliminate and prevent FAW. 
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Local biopesticide development

ICIPE, known for its promotion of push-pull 
technology to combat pests has developed a 
range of biopesticides to combat FAW (ICIPE, 
n.d.[c]). These biopesticides, developed from 
ICIPE’s repository of micro-organism strains, act 
against FAW at different stages of its lifecycle 
(ICIPE, n.d.[c]). They are experimenting with 
parasitoids such as Cotesia icipe that can 
parasitise – kill – more than 60% of FAW and 
have identified entomopathogenic fungi and 
bacteria that work against the pest (ICIPE, 2018). 

• ICIPE partnered with Real IPM Ltd in Kenya 
to commercialise its Mazao Achieve® and 
Mazao Tickoff® products, and Real IPM is 
working on getting a label extension to make 
these available in East African countries (ICIPE, 
n.d.[c]).

• ICIPE has also identified other micro-organism 
strains likely to be effective against FAW and 
is field testing these in Kenya, Tanzania and 
Uganda, in alignment with the East African 
Community’s harmonised regional guidelines 
(ICIPE, n.d.[c]).

Researchers at the Nelson Mandela African 
Institution of Science and Technology in 
Tanzania have developed a biopesticide for FAW, 
registering it for use in June 2020, following 
laboratory and field trials (FAO, 2020b). Called 
Vurugu (“to disrupt”), the biopesticide uses the 

Appendix 2: 
Biopesticide 
development in  
sub-Saharan Africa

There are relatively few biopesticide products 
registered for use in African countries, and even 
fewer registered for FAW; of those registered, 
most are not affordable or even readily available 
(CABI, 2019a). 

A 2018 study by Bateman et al., Assessment of 
potential biopesticide options for managing fall 
armyworm (Spodoptera frugiperda) in Africa, 
assessed more than 1 000 biopesticides available 
on the global market that would be suitable 
for FAW management in Africa (CABI, 2019a). 
It used criteria of effectiveness against FAW, 
safety for use by farmers and the environment, 
potential harm to beneficial insects, likelihood 
of FAW developing resistance to it, whether it 
would become a pest itself, practicality of use by 
smallholder farmers, affordability, and availability 
as registered for use against FAW in African 
countries (CABI, 2019a). It then identified 
eight appropriate biopesticides and made 
recommendations regarding their registration in 
African countries if affordable, working with the 
private sector to grow local production, training 
extension officers on their use, and speeding 
up registration processes (CABI, 2019a). The 
process of registering synthetic and biopesticides 
is the same, despite the different composition 
and level of risk for the environment and people 
(CABI, 2019a).

There are two types: biochemical pesticides and microbial pesticides, 
with two categorzMicrobial biopesticides are either made from 
“bacteria, fungi, yeasts, algae and disease-causing viruses” or 
describe the use of insect predators and parasites, such as wasps and 
nematodes (CABI, 2019a). 
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Reported effective in 
field trials 

Reported 
effective in 
lab bioassays

Reported effective 
against related 
pests

Registered 
outside sub-
Saharan Africa

Spodoptera frugiperda 
nucleopolyhedrovirus (NPV)

Dysphania 
ambrosioides

Garlic oil

Allyl isothiocycanate2

Sucrose octanoate

Registered 
within sub-
Saharan Africa

Azadirachtin (neem products)

Bacillus thuringiensis products

Lefenuron2

Methoxyfenozide

Oxymatrine

Pyrethrins2

Sex pheromones1

Silicon dioxide

Spinatoram2

Spinosad2

Trichogramma spp.1

Beauveria bassiana

Matrine

Capsaicin

Kaolin clay

Maltodextrin

Metarhizium anisopliae

Orange oil

Table 2: Biopesticide options against FAW for Africa, 2018

Source: Redrafted from CABI, 2019

fungus Aspergillus orgyze as an active ingredient 
(FAO, 2020b). CERTIS Europe B.V. has developed 
a biorational insecticide derived from starch 
that works through a physical mode of action, 
instead of poison, which is approved for use in 
Ghana (CABI, n.d.[a]). 

Other promising elements for biopesticides 
include neem, in its various forms, NPV and 
fungi (Metarhizium spp. and Beauveria spp.) 
(FAO, 2017). Neem presents low levels of toxicity 
for mammals, is effective in low concentrations 
and has a lower probability of FAW developing 
resistance to it because it has complex active 
components (ACB, 2018b). ICRISAT is trialling 
neem-based formulations against FAW in 
Burkina Faso and ICIPE is working on fungal 
isolates for commercialisation by the private 
sector (CABI, n.d.[a]). 

In Ghana, government recommended 
“biorational” products over synthetic pesticides 
for FAW and subsidised their purchase 
(Rwomushana et al., 2018), electing Bt-based 
products as the best option (Babendreier et 

al., 2020). As a result, use of these has grown 
significantly since 2017, with about 37% of 
farmers using them to combat FAW in 2018 
(Rwomushana et al., 2018). The most common 
active ingredient is Bt (Rwomushana et al., 
2018). A 2018 survey of farming households 
in Ghana indicates that pesticide use had 
decreased by an estimated 19% (from 72% 
in 2017 to 53% in 2018) (Rwomushana et al., 
2018). Another effective product is maltodextrin, 
a starch, that when mixed with vegetable oil and 
water causes death by suffocating the spiracles 
of FAW – soap performs a similar service, but is 
less effective (Babendreier et al., 2020).

Telenomus remus, a natural enemy, is a potential 
candidate for biological control of FAW and 
it is present in Africa, but testing needs to be 
done to assess whether the egg parasitoid can 
be mass produced and released (Babendreier 
et al., 2020). Parasitic wasps lay their eggs on 
or inside the FAW eggs or larvae, killing them 
(Niassy and Subramanian, 2018). Experiments 
conducted by the ICIPE have shown that the 
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wasp Cotesia icipe proves effective in this regard 
(Niassy and Subramanian, 2018). The idea would 
be the release of significant numbers of these in 
affected fields; as they multiply, they would feed 
on the eggs or larvae (Niassy and Subramanian, 
2018). However, it is not clear what implications 
the large-scale release of predator insects would 
have on local ecosystems. 

Biopesticides, while providing an interim solution 
to an infestation, do not support the necessary 
long-term response. There is also low capacity 
for handling biological control agents and 
for formulating and handling biopesticides, 
including botanicals (Prasanna et al., 2018). They 
could be inappropriate for smallholder farmers 
because they could be expensive (Babendreier 
et al., 2020) and their development is premised 
on the need to make an economic profit, which 
continues the trend of top-down, centralised 
solutions that do not consider the complexity of 
ecological and social systems. 
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