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FAW PREDICTION REGIONAL MAPS

The FAW spread and infestation within the five countries from July to December 2021 shall be characterized by 
relatively low infestation between July and September, with a predicted steady increase in infestation rate and intensity 
expected in Southern Africa from October to December 2021. The October to December period coincides with the 
onset of the main rainfall and the rainfed maize growing season in Southern Africa. However, the countries located in 
the North of the Equator i.e. Uganda and Ethiopia, will experience relatively low to moderate infestation within the same 
period compared to Southern Africa.

Figure 1: Probability of occurrence and predicted density of the Fall armyworm in Ethiopia, Uganda, 
Rwanda, Zambia and Malawi for the period July to September (left) and October to December (right).

This regional and country profile presents the potential spread of the Fall armyworm (FAW) within the maize 
cropping areas in Ethiopia, Malawi, Rwanda, Uganda and Zambia. It suggests actionable solutions, mitigations and 
adaptation mechanisms that manage the FAW invasion. The main objective of this profile is to provide a broad panel 
of stakeholders with national-level information targeted at stimulating information sharing, inclusive policy drafting, 
engagement to design homegrown solutions, community-based monitoring for the FAW, and to improve the regional 
data collection mechanisms for increased data quantity and quality.

 Overview
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FAW PREDICTION MAPS: ETHIOPIA

Figure 2 : Probability of occurrence and predicted density of the Fall armyworm in Ethiopia 
for the period July to September (left) and October to December (right). 

In Ethiopia, for both periods of the last half-year of 2021, more than 80% of the country will likely experience moderate 
to high FAW infestation. The trend between the two quarters, i.e. July to September and October to December, will likely 
be the same, although a relatively slight increase in FAW infestation intensity will be experienced in the last quarter of 
the year up to December 2021. The areas that were predicted to be vulnerable between the July to December period 
include Dire Dawa, Jijiga, Gondar, Dessie, Bahir Dar, and Mekele. However, areas on the northwest along the border with 
Sudan will likely remain relatively low from the FAW infestation and intensity.

 July to December 2021
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FAW PREDICTION MAPS: RWANDA

Between July and September 2021, more than 
60% of the country will likely be moderate, while 
the remaining 40% will likely be at high FAW 
infestation susceptibility. Areas likely to have very 
high infestations stretch from Gicumbi in the North, 
Muhanga, Nyanza, Nyamagabe, and Huye in 
southwestern Rwanda. These are areas of high 
cereal production hence are most susceptible to 
FAW than other areas. 

In the last quarter of 2021, patches of reduced infestation 
were predicted across the country in areas such as Rusizi, 
Rwamagana, Huye, Nyamagabe, and Ngoma, among others 
that were previously predicted to be high during the July to 
September period. Although most regions are predicted to have 
a low infestation, approximately 20% of the country will likely 
experience high FAW infestation in the last three months of 2021. 
The areas in and around Nyagatare, i.e. in Northern Rwanda, 
will likely experience low infestation across the last six months of 
2021.

Figure 3: Probability of occurrence and predicted density of the Fall armyworm in Rwanda for the period July to 
September (left) and October to December (right). 

 July to September 2021  October to December 2021
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FAW PREDICTION MAPS: UGANDA

In Uganda, the FAW situation will likely be low to 
moderate in most parts between July and September 
2021. However, regions on the east bordering Kenya 
will likely have a moderate to high infestation rate during 
the July to September period. This trend is similar in 
areas surrounding Lake Victoria in central and southern 
Uganda, including Kampala, Entebbe, Masaka, 
Mbarara, Jinja, and Nakalama. 

However, in the last quarter of 2021, the areas in the 
southwestern region around the borders with Rwanda and 
the Democratic Republic of Congo (DRC) will likely have 
a very high infestation level. These areas include Mbarara, 
Kabale, Mukingo, Kagunga, and Kasese, among others. 
Also, the areas in northeastern and eastern Uganda, i.e. 
Kalapata Kakamari, Mbale, Moroto, and Dokolo, together 
with others in that region, will experience high to moderate 
infestation while areas in the rest of the country will remain 
relatively low.

 July to September 2021  October to December 2021

Figure 4: Probability of occurrence and predicted density of the Fall armyworm in Uganda for the period July to 
September (left) and October to December (right). 
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FAW PREDICTION MAPS: MALAWI

The predicted FAW situation in Malawi 
between July and September 2021 
shows a moderate to a high infestation 
rate and intensity of FAW, particularly 
in the eastern, central (Lilongwe) 
and Southern regions (Blantyre). In 
particular, areas that lie in the fringe of 
Lake Malawi, mainly in the south, will 
likely experience very high infestation 
compared to other areas in the 
country because of the high levels of 
humidity and the availability of irrigated 
croplands in these areas prompting 
the intense invasion by the FAW. On 
the contrary, in the final quarter of the 
year 2021 (October to December), 
these same areas will likely experience 
a reduction in infestation, probably 
attributed to the migratory pattern of 
the FAW continuing to go further south 
during this quarter.

 July to December 2021

Figure 5: Probability of occurrence and predicted density of the Fall armyworm in Malawi for the period July to 
September (left) and October to December (right). 

Figure 6: 
Probability of 
occurrence and 
predicted density of 
the Fall armyworm 
in Zambia for the 
period July to 
September (left) 
and October to 
December (right). 

FAW PREDICTION MAPS: ZAMBIA

While the period between July to September will likely be moderate with few areas of high infestation levels in Zambia, 
the last quarter (October to December) of the year will have most areas experiencing high levels of FAW infestation, 
especially the eastern parts of Zambia and towards the central and southern regions. Areas on the borders with Tanzania, 
Mozambique, and Zimbabwe, i.e. from north to south, Tunduma, Chipata, Luangwa, Chirundu, and Livingstone, will all 
likely have high infestation rates compared to other regions in Zambia.

 July to December 2021



Cropping seasons in the selected countries
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Figure 7: Crop calendars of the five countries namely, Ethiopia, Malawi, 
Uganda, Zambia and Rwanda (Source: FAO/GIEWS)



Technology Gap & Cultural 
Practices

Push-pull Legume Intercropping Biopesticides & 
Biorationals

Natural Enemies

Description Timely land preparation, 
planting and weeding, 
timely application of fertiliser 
or manure in the proper 
doses, use of certified 
and recommended seed 
varieties.

Push-Pull involves 
intercropping of maize with 
Desmodium legume and 
Brachiaria grass.

Involves intercropping of 
maize with other legumes, 
i.e. beans, greengrams, 
Mucuna etc.

These are fungal based and 
plant derived pesticides. 

Beneficial parasitoids of FAW eggs 
and larvae: Trichogramma  chilonis, 
Telenomus remus, Cotesia icipe.

Application rate Continuous  
Recommended in most low 
infestation regions (green)

Applied once  
Legume intercropping and 
Push-Pull

Applied every season 
Need to facilitate 
introduction in Ethiopia

Applied every season 
Mass release recommended 
in highly infested regions

3-4 releases per season

Cost No cost 120 USD/acre or 30USD if 
seeds are locally produced 

38 USD/acre 20- 40 USD /liter  Rearing costs

Where to get the 
service/technology

Own practice Seeds 
Training- Ministry, DARS & 
TLC in Malawi, RAB, FH, 
SAC-Rwanda, ZARI, KATC, 
SAC-Zambia

Seeds   
Training - Ministry, DARS 
& TLC in Malawi RAB, 
FH, SAC -Rwanda, ZARI, 
KATC, SAC-Zambia

Training - Ministry, DARS 
& TLC in Malawi RAB, FH, 
SAC-Rwanda, ZARI, KATC, 
SAC-Zambia

Training - Ministry, DARS & TLC in 
Malawi RAB, FH, 
SAC-Rwanda, ZARI, KATC, SAC-
Zambia

Malawi North  Introduce in South Promote in Eastern and the 
Northern areas with low 
infestation

Promote in South and 
Central regions 

Promote in South and Central 
regions 

Zambia Promote alongside other 
technologies in all maize 
and cereal  growing areas

Eastern, Central North Western East and North East and North

Rwanda Promote alongside other 
technologies in all maize 
and cereal  growing areas

Promote in Western and 
Eastern  

East, South, and West South and Northern regions South and Northern regions

Uganda Promote alongside other 
technologies in all maize 
and cereal  growing areas

North Eastern, North and 
South.

Promote in Central South and Northern regions Promote in Eastern and Western

Ethiopia Promote alongside other 
technologies in all maize 
and cereal  growing areas

Promote in East, North, 
South

Promote in Western East, South and North East, South and North

Practical Recommended Actions to Stakeholders
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Country GAP and Cultural  
Practice

Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi - Integrate GAP into 
extension system to 
enhance adoption. 
- Establish 
national programs 
strengthen technical 
know-how in 
application of GAP

- Scaling Push-Pull 
technology beyond 
Chitedze, Mbawa, 
Chitala. 
- Support local 
seed system for 
Desmodium and 
Brachiaria through 
DARS, Total Land 
Care (TLC)

Sensitize policy makers 
on the importance of 
intercropping in the 
management of FAW 
and promote it along 
Push-Pull.

- Support the 
introduction of 
biopesticides
- Facilitate validation 
trials and registration 
process. 
- Disseminate 
information, education 
and communication 
materials on 
biopesticide use.
- Implement national 
programs on 
farmer  sensitization 
and training on 
biopesticides and 
biorationals as safe 
alternative to chemical 
pesticides 

- Release/augment/
conserve the 
community of 
known natural 
enemies before the 
main season (July-
September).
- Liaise with icipe 
and provide import 
permits for the 
establishment of 
mass rearing of 
natural enemies 
(parasitoids) in the 
country

 Zambia Promote national 
programs to 
sensitize and train 
farmers on GAP

- Scale-out the 
technology in other 
parts of Zambia 
by supporting a 
local seed system 
and facilitating the 
establishment of 
community seed 
multiplication.
- Work closely 
with partners such 
as Department 
of Agriculture, 
CFU,Kasisi 
Agriculture Training 
Centre, UNZA, 
Send a Cow etc 
to scale-up and 
create awareness 
of the technology. 

Inform policy makers 
on the importance 
of  intercropping in 
managing FAW.

- Support registration, 
commercialization 
and distribution of 
biopesticides. 
- Disseminate 
information, education 
and communication 
materials on 
biopesticide use.

- Release/augment/
conserve the 
community of natural 
enemies.
- Liaise with icipe 
and provide import 
permits for the 
establishment of 
mass rearing of 
natural enemies 
(parasitoids) in the 
country.

Uganda Continue to 
disseminate GAP 
in the country as 
part of extension 
services

Scale out the 
technology in other 
parts of Uganda
Promote local seed 
production

Sensitize policy makers 
on the effectiveness 
of  intercropping and 
support development 
of policies to facilitate 
access to seeds.

- Promote national   
biopesticide 
programmes to 
promote the uptake 
and utilization  of 
biopesticides and 
biorationals.
- Disseminate 
information, education 
and communication 
materials on 
biopesticide use.

- Release/augment/
conserve the 
community of natural 
enemies
- Liaise with icipe 
and provide import 
permits for the 
establishment of 
mass rearing of 
natural enemies 
(parasitoids) in the 
country.

Actionable guides to stakeholders in each country (July to December 2021)

 Policymaker
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Ethiopia - Introduce 
incentives to 
promote  adoption 
of GAP among 
smallholders.
- Support training 
and  extension 
activities to 
strengthen adoption 
of GAP in July-
September.

- Scaling the 
technology from 
already existing 
areas to highly 
susceptible areas 
e.g., Dire Dawa, 
Jijiga, Gondar, 
Dessie, Bahir Dar, 
and Mekele.
- Support 
community seed 
production and 
certification 
Desmodium and 
Brachiaria seeds 
among adopters.

Sensitize policy makers 
on the effectiveness of  
intercropping especially 
in areas where Push-
Pull is not available.

- Support introduction 
and validation trials, 
commercialization  
and distribution 
of biopesticides 
including ICIPE 7 and 
ICIPE 78. 
- Disseminate 
information, education 
and communication 
materials on 
biopesticide use.

- Release/augment/
conserve the 
community of natural 
enemies.
- Provide import 
permits for the 
establishment of 
mass rearing of 
natural enemies 
(parasitoids) in the 
country

Rwanda - Continue to 
disseminate GAP 
in the country as 
part of extension 
services.
- Establish  National 
programs  to 
promote adoption of 
GAP. 

- Support already 
existing seed 
production in 
Rwanda,validate 
Push-Pull field 
trials and Integrate 
Push-Pull into the 
national extension 
system. 
- Officially roll out 
a scaling strategy 
technology for 
adoption.

Sensitize policy makers 
on the effectiveness 
of  intercropping and 
support development 
of policies to facilitate 
access to seeds.

- Implement agri-
policies on chemical 
pest reduction.
- Provide subsidies on 
biopesticides.
- Disseminate 
information, education 
and communication 
materials on 
biopesticide use.

- Release/augment/
conserve the 
community of natural 
enemies.
- Liaise with icipe 
and provide import 
permits for the 
establishment of 
mass rearing of 
natural enemies 
(parasitoids) in the 
country.

Country GAP and cultural Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi - Establish standards 
and guidelines for 
GAP in various Agro-
ecological zones in 
the country.
- Conduct research 
on the challenges to 
adoption of GAP and 
advise policy makers.

- Research on 
alternative crops  
for Push-Pull  
intensification.
- Intergration of 
Push-Pull technology 
with improved 
animal husbandry 
curriculum.
- Scale-up and 
establish Push-Pull 
technology demos 
in other parts of the 
country.

- Conduct research on 
best edible legumes 
for intercropping 
and the most 
varieties considering 
agroecological context 
and cultural practices.
- Explore other 
best-bet edible 
legumes which 
help in FAW control 
and conservation 
agriculture.

- Validate the proven 
biopesticides for 
commercialization 
- Enhance technical 
capacity to train on 
product development 
and production 
process.
- Conduct field 
efficacy trials to 
facilitate local 
registration.

- Conduct validation 
trials. 
- Facilitate 
mass rearing of 
parasitoids. 
- Provide training 
and protocols  on 
mass rearing of 
parasitoids to 
interested farmers.    

 Research/Academia
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 Zambia - Establish standards 
and guidelines  for 
GAP in various agro-
ecological zones in 
the country.
- Conduct research 
on the challenges to 
adoption of GAP and 
advise policy makers.

- Research on 
alternative crops  
for Push-Pull 
intensification.
- Intergration of 
Push-Pull technology 
with improved animal 
husbandry curriculum
- Conduct PPT 
validation in the 
Southern region

- Conduct research on 
best edible legumes 
for intercropping 
and the most 
varieties considering 
agroecological context 
and cultural practices.
- Explore other 
best-bet edible 
legumes which 
help in FAW control 
and conservation 
agriculture.

- Conduct 
experiments 
to validate the 
technology.
- Conduct field 
efficacy trials to 
facilitate local 
registration.
- Enhance technical 
capacity to train on 
product development 
and production 
process.

- Conduct validation 
trials. 
- Facilitate 
mass rearing of 
parasitoids. 
- Provide training 
and protocols  on 
mass rearing of 
parasitoids to 
interested farmers.    

Uganda - Establish standards 
and guidelines  for 
GAP in various agro-
ecological zones in 
the country.
- Conduct research 
on the challenges to 
adoption of GAP and 
advise policy makers.

- Research on 
alternative crops  
for Push-Pull  
intensification.
- Intergration of 
Push-Pull technology 
with improved 
animal husbandry 
curriculum.

- Conduct research on 
best edible legumes 
for intercropping 
and the most 
varieties considering 
agroecological context 
and cultural practices.
- Explore other 
best-bet edible 
legumes which 
help in FAW control 
and conservation 
agriculture.

- Conduct 
experiments 
to validate the 
technology.
- Conduct field 
efficacy trials to 
facilitate local 
registration. 
- Enhance technical 
capacity to train on 
product development 
and production 
process.

- Conduct validation 
trials. 
- Establish and 
strengthen 
mass rearing of  
parasitoids. 
- Provide training 
and protocols  on 
mass rearing. 

Rwanda - Establish standards 
and guidelines for 
GAP in various agro-
ecological zones in 
the country.
- Conduct research 
on the challenges to 
adoption of GAP and 
advise policy makers.

- Officially release the 
technology for wide-
scale  adoption.
- Carry research 
on impact of the 
technology on striga 
infested areas. 
- Research 
on alternative 
Desmodium species 
suitable for the 
Northern region.
- Intergration of 
Push-Pull technology 
with improved 
animal husbandry 
curriculum.

- Officially release the 
technology for wide-
scale  adoption.
- Carry research 
on impact of the 
technology on striga 
infested areas. 
- Research on 
alternative Desmodium 
species suitable for the 
Northern region.
- Intergration of 
Push-Pull technology 
with improved animal 
husbandry curriculum.

- Validate the proven 
biopesticides for 
commercialization. 
- Conduct field 
efficacy trials to 
facilitate local 
registration.
- Enhance technical 
capacity to train on 
product development 
and production 
process.

- Conduct validation 
trials. 
- Facilitate 
mass rearing of 
parasitoids. 
- Provide training 
and protocols  on 
mass rearing of 
parasitoids to 
interested farmers.    

Ethiopia - Demonstrate the 
importance of GAP 
in FAW management 
in various agro-
ecological zones in 
the country.
- Conduct research 
on the challenges to 
adoption of GAP and 
advise policy makers. 
- Build on existing 
GAP.

- Explore enhanced 
push-pull resilience 
for adoption. 
- Conduct trials on 
suitable areas for 
the production of 
desmodium  and 
brachiaria  seeds. 
- Conduct trials on 
seed germination and 
viability.
- Provide evidence on 
quality of local seeds 
to facilitate seed 
certification.
- Intergration of 
Push-Pull technology 
with improved 
animal husbandry 
curriculum.

- Conduct research on 
best edible legumes 
for intercropping 
and the most 
varieties considering 
agroecological context 
and cultural practices.
- Explore other 
best-bet edible 
legumes which 
help in FAW control 
and conservation 
agriculture.

- Validate the proven 
biopesticides for 
commercialization.
- Conduct field 
efficacy trials to 
facilitate local 
registration.
- Enhance technical 
capacity to train on 
product development 
and production 
process.

- Conduct validation 
trials. 
- Capacity 
building in terms 
of quarantine 
greenhouses 
for host specificity 
and evaluation 
studies, equipment.
- Facilitate 
mass rearing of 
parasitoids. 
- Provide training 
and protocols  on 
mass rearing of 
parasitoids to 
interested farmers.
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 Private Sector

Country GAP and 
cultural

Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi - Facilitate timely  
access to farm 
inputs. 
- Facilitate and 
demonstrate 
the importance 
of GAP through 
capacity building.

- Strengthen seed 
availability through local 
production and imports.
 - Build partnership with 
other stakeholders in 
research, academia, 
policy  and extension to 
create awareness of the 
technology.
- Provide financial 
incentives to farmers 
willing to adopt the 
technology.

- Facilitate access 
and availability of 
seeds at affordable 
prices.
- Facilitate 
awareness creation 
on the benefits of 
intercropping. 

- Collaborate with 
researchers in  validation 
trials. 
- Fast track local 
registration of the 
proven biopesticides. 
- Facilitate biopesticide 
use awareness 
programs at all levels.
- Commercialize and  
avail the products in the 
market and coordinate 
continuous monitoring 
and marketing.

Establish and 
strengthen mass 
rearing  in the 
laboratory and release 
of  parasitoids in the 
field. 

Zambia - Facilitate timely  
access to farm 
inputs. 
- Facilitate and 
demonstrate 
the importance 
of GAP through 
capacity building.

- Strengthen local pro-
duction of seed. 
- Build partnership with 
other stakeholders in 
research, academia, 
policy and extension to 
create awareness of the 
technology.
- Provide financial 
incentives to farmers 
willing to adopt the 
technology.
- Promote packaging of 
seed in smaller quantities 
affordable to small holder 
farmers. 
- Strengthen collaboration 
with local agro dealers to 
improve accessibility of 
seeds.

- Facilitate access 
and availability of 
seeds at affordable 
prices.
- Facilitate 
awareness creation 
on the benefits of 
intercropping. 

- Collaborate with  
researchers in  validation 
trials. 
- Fast track local 
registration of the 
proven biopesticides. 
- Facilitate biopesticide 
use awareness. 
programs at all levels
- Commercialize and  
avail the products in the 
market and coordinate 
continuous monitoring 
and marketing.

Establish and 
strengthen mass 
rearing  in the 
laboratory and release 
of  parasitoids in the 
field.

Uganda - Facilitate timely  
access to farm 
inputs. 
- Facilitate and 
demonstrate 
the importance 
of GAP through 
capacity building.

- Strengthen seed 
availability through local 
production and imports. 
- Build partnership with 
other stakeholders in 
research, academia, 
policy  and extension to 
create awareness of the 
technology.
- Provide financial 
incentives to farmers 
willing to adopt the 
technology.

- Facilitate access 
and availability of 
seeds at affordable 
prices.
- Facilitate 
awareness creation 
on the benefits of 
intercropping.

- Collaborate with  
researchers in  validation 
trials. 
- Fast track local 
registration of the 
proven biopesticides. 
- Facilitate biopesticide 
use awareness 
programs at all levels.
- Commercialize and  
avail the products in the 
market and coordinate 
continuous monitoring 
and marketing.

Establish and 
strengthen mass 
rearing in the 
laboratory and release 
of  parasitoids in the 
field .
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Rwanda - Facilitate timely  
access to farm 
inputs. 
- Facilitate and 
demonstrate the 
importance of GAP 
through capacity 
building.

- Strengthen local 
production of seed .
- Build partnership with 
other stakeholders in 
research, academia, 
policy  and extension to 
create awareness of the 
technology.
- Provide financial 
incentives to farmers 
willing to adopt the 
technology.
- Promote packaging 
of seed in smaller 
quantities affordable to 
small holder farmers. 
- Strengthen 
collaboration with local 
agro dealers to improve 
accessibility of seeds.

- Facilitate access and 
availability of seeds at 
affordable prices.
- Facilitate 
awareness creation 
on the benefits of 
intercropping. 

- Collaborate with  
researchers in validation 
trials. 
- Fast track local 
registration of the 
proven biopesticides. 
- Commercialize and  
avail the products in the 
market and coordinate 
continuous monitoring 
and marketing.
- Facilitate biopesticide 
use awareness 
programs at all levels.

Establish and 
strengthen 
mass rearing in 
the laboratory 
and release of  
parasitoids in the 
field. 

Ethiopia - Facilitate timely  
access to farm 
inputs. 
- Facilitate and 
demonstrate the 
importance of GAP 
through capacity 
building.

- Commercialize 
production of 
Desmodium and 
Brachiaria seeds. 
- Build partnership with 
other stakeholders in 
research, academia, 
policy  and extension to 
create awareness of the 
technology.
- Provide financial 
incentives to farmers 
willing to adopt the 
technology.
-Fast track certification 
of locally produced 
seeds. 

- Facilitate access and 
availability of seeds at 
affordable prices.
- Facilitate 
awareness creation 
on the benefits of 
intercropping. 

- Collaborate with  
researchers in  validation 
trials. 
- Fast track local 
registration of the 
proven biopesticides.
- Commercialize and  
avail the products in the 
market and coordinate 
continuous monitoring 
and marketing.
- Facilitate biopesticide 
use awareness 
programs at all levels.

Establish and 
strengthen 
mass rearing  in 
the laboratory 
and release of  
parasitoids in the 
field. 

Extensionist/NGOs

Country GAP and cultural Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi - Strengthen farmer 
training to understand 
and apply GAP. 
- Promote GAP 
alongside other FAW 
IPM techniques and in 
line with conservation 
agriculture.

- Create awareness and 
Introduce Push-Pull in 
areas where  it is not 
practiced.
- Intergrate the 
technology on the overall 
extension schedule 
mainly in the South 
of Lake Malawi and 
Blantyre.
- Technical backstopping 
and policy direction 
to address challenges 
related to adoption.

- Promote legume 
intercropping in 
areas where it is 
uncommon. 
- Establish 
demonstration sites 
showing various 
maize-edible legume 
intercropping 
options.

- Support  field  
validation trials.
- Strengthen farmer 
training and conduct 
demonstrations on 
correct application.
- Conduct field days 
to demonstrate 
results and benefits 
of the technology. 

- Create awareness 
on the use and 
benefits of natural 
enemies. 
- Identify sites and 
promote field release 
of parasitoids.
- Need to 
collaborate with 
international partners 
with experience on 
natural enemies.
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- Strengthen farmer 
training for correct 
application through 
demos, agricultural shows 
and field days.
- Intergration of Push-Pull 
technology with improved 
animal husbandry.

 Zambia - Strengthen farmer 
training to understand 
and apply GAP.
- Promote GAP 
alongside other FAW 
IPM techniques and in 
line with conservation 
agriculture.

- Create awareness and 
introduce Push-Pull in 
areas with high FAW 
infestation especially 
in Tunduma, Chipata, 
Luagwa, Chirundu and 
Livingstone.
- Intergrate the 
technology on the overall 
extension schedule and in 
line with improved animal 
husbandry.
- Technical backstopping 
and policy direction 
to address challenges 
related to adoption. 
- Strengthen farmer 
training for correct 
application through 
demos, agricultural shows 
and field days.

- Promote legume 
intercropping in 
areas where it is 
uncommon. 
- Establish 
demonstration sites 
showing various 
maize-edible legume 
intercropping options.

- Support  field  
validation. 
- Strengthen farmer 
training and conduct 
demonstrations on 
correct application.
- Conduct field days 
to demonstrate 
results and benefits 
of the technology. 

- Create awareness on 
the use and benefits of 
natural enemies. 
- Identify sites and 
promote field release of 
parasitoids.
- Need to collaborate 
with international 
partners with 
experience on natural 
enemies.

 Uganda - Strengthen farmer 
training to understand 
and apply GAP.
- Promote GAP 
alongside other FAW 
IPM techniques and in 
line with conservation 
agriculture.

- Create awareness 
and introduce Push-
Pull in areas with high 
FAW infestation such 
as Mbarara, Kabale, 
Mukingo, Kagunga and 
Kasese and where  it is 
not practiced. 
- Intergrate the 
technology on the overall 
extension schedule and in 
line with improved animal 
husbandry.
- Technical backstopping 
and policy direction 
to address challenges 
related to adoption.
- Strengthen farmer 
training for correct 
application through 
demos, agricultural shows 
and field days.

- Promote legume 
intercropping in 
areas where it is 
uncommon. 
- Establish 
demonstration sites 
showing various 
maize-edible legume 
intercropping options.

- Support  field  
validation. 
- Strengthen farmer 
training and conduct 
demonstrations on 
correct application.
- Conduct field days 
to demonstrate 
results and benefits 
of the technology. 

- Create awareness on 
the use and benefits of 
natural enemies .
- Identify sites and 
promote field release of 
parasitoids.
- Need to collaborate 
with international 
partners with 
experience on natural 
enemies.

Rwanda -Strengthen farmer 
training to understand 
and apply GAP.
- Promote GAP 
alongside other FAW 
IPM techniques and in 
line with conservation 
agriculture.

- Create awareness and 
Introduce Push-Pull in 
areas where  it is not 
practiced. 
- Scale-up technology 
in areas with high FAW 
infestation such as 
Gicumbi, Muhanga, 
Nyanza, Nyamagabe and 
Huye.
- Intergrate the 
technology on the overall 
extension schedule and in 
line with improved animal 
husbandry.

- Promote legume 
intercropping in 
areas where it is 
uncommon. 
- Establish 
demonstration sites 
showing various 
maize-edible legume 
intercropping options.

- Support field  
validation. 
- Strengthen farmer 
training and conduct 
demonstrations on 
correct application.
- Conduct field days 
to demonstrate 
results and benefits 
of the technology. 

- Create awareness on 
the use and benefits of 
natural enemies. 
- Identify sites and 
promote field release of 
parasitoids.
- Need to collaborate 
with international 
partners with 
experience on natural 
enemies.
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- Technical backstopping 
and policy direction 
to address challenges 
related to adoption. 
- Strengthen farmer 
training for correct 
application through 
demos,agricultural shows 
and field days.

Ethiopia - Strengthen 
farmer training to 
understand and 
apply GAP. 
- Promote GAP 
alongside other FAW 
IPM techniques 
and in line with 
conservation 
agriculture.

- Create awareness and 
introduce Push-Pull in 
areas where it is not 
practiced. 
- Intergrate the 
technology on the overall 
extension schedule 
mainly in Dire Dawa, 
Jijiga, Gondar, Dessie, 
Bahir Dar, and Mekele.
- Strengthen farmer 
training for correct 
application through 
demos, agricultural 
shows and field days.
- Intergration of Push-Pull 
technology with improved 
animal husbandry.
- Technical backstopping 
and policy direction 
to address challenges 
related to adoption.

- Promote legume 
intercropping in 
areas where it is 
uncommon. 
- Establish 
demonstration 
sites showing 
various maize-
edible legume 
intercropping 
options.

- Support  field  
validation trials.
- Strengthen 
farmer training 
and conduct 
demonstrations 
on correct 
application.
- Conduct 
field days to 
demonstrate 
results and 
benefits of the 
technology. 

- Create awareness on 
the use and benefits of 
natural enemies. 
- Need to collaborate 
with international 
partners with experience 
on natural enemies.
-Identify sites and 
promote field release of 
parasitoids.
- Training and exchange 
of experiences from 
countries where 
biological control of 
pest have been 
successful are 
mandatory.
  

General Public/Media

Country GAP and cultural Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi - Create massive 
awareness on the 
benefits of apply-ing 
GAP in increasing 
productivity, food 
safety and FAW 
management.
- Host experts to 
address farmer ques-
tions and challenges 
to adoption of the 
technology.

- Create extensive scale 
awareness  about the 
technology and its 
benefits in addressing 
multiple production 
constraints through 
live interviews and 
roadshows. 
- Obtain feedback from 
relevant stakeholders 
on the benefits and 
challenges facing  
technology adoption.
- Sensitize the 
policymakers on the 
benefits and the need to 
support adoption of  the 
technology. 

Create awareness 
among farmers and 
the general public  
on the benefits  of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

- Create large-
scale awareness 
on availability of 
biopesticides and 
biorationals  and its 
benefits.
-Link farmers to 
service providers. 
- Create awareness 
on the  effects of 
using  chemical 
pesticides. 

- Create massive 
awareness on the 
benefits of applying 
GAP in increasing 
productivity and food 
safety. 
- Host experts to 
address farmer 
questions and 
challenges to 
adoption of the 
technology.
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Zambia Create massive 
awareness on 
the benefits of 
applying GAP 
in increasing 
productivity, food 
safety and FAW 
management.

- Create extensive 
scale awareness about 
the technology and its 
benefits in addressing 
multiple production 
constraints through live 
interviews and road-
shows.
- Obtain feedback from 
relevant stakeholders 
on the benefits and 
challenges facing  
technology adoption.
- Sensitize the 
policymakers on the 
benefits and the need 
to support adoption of  
the technology. 

Create awareness 
among farmers and 
the general public  
on the benefits of 
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in household 
food security.

- Create large-
scale awareness 
on availability of 
biopesticides and 
biorationals  and its 
benefits.
- Link farmers to 
service providers. 
- Create awareness 
on the  effects of 
using  chemical 
pesticides. 

- Create massive awareness 
on the benefits of applying 
GAP in increasing productivity 
and food safety. 
- Host experts to address 
farmer questions and 
challenges to adoption of the 
technology.

Uganda Create massive 
awareness on 
the benefits of 
applying GAP 
in increasing 
productivity, 
food safety 
and FAW 
management.

- Create extensive 
scale awareness 
about the technology 
and its benefits 
in addressing 
multiple production 
constraints through 
live interviews and 
roadshows.
- Obtain feedback 
from relevant 
stakeholders on 
the benefits and 
challenges facing  
technology adoption.
- Sensitize the 
policymakers on the 
benefits and the need 
to support adoption 
of  the technology. 

Create awareness 
among farmers and 
the general public 
on the benefits of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

- Create large-
scale awareness 
on availability of 
biopesticides and 
biorationals  and 
its benefits.
- Link farmers to 
service providers. 
- Create 
awareness on 
the  effects of 
using  chemical 
pesticides. 

- Create massive aware-
ness on the benefits of 
applying GAP in increas-
ing productivity and food 
safety. 
- Host experts to address 
farmer questions and 
challenges to adoption of 
the technology.

Rwanda Create massive 
awareness on 
the benefits of 
applying GAP 
in increasing 
productivity, 
food safety 
and FAW 
management.

Create extensive 
scale awareness 
about the technology 
and its benefits 
in addressing 
multiple production 
constraints through 
live interviews and 
roadshows.
- Obtain feedback 
from relevant 
stakeholders on 
the benefits and 
challenges facing  
technology adoption.
- Sensitize the 
policymakers on the 
benefits and the need 
to support adoption 
of  the technology. 

Create awareness 
among farmers and 
the general public 
on the benefits of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

- Create large-
scale awareness 
on availability of 
biopesticides and 
biorationals  and 
its benefits.
- Link farmers to 
service providers. 
- Create 
awareness on 
the  effects of 
using  chemical 
pesticides. 

- Create massive 
awareness on the benefits 
of applying GAP in 
increasing productivity and 
food safety. 
- Host experts to address 
farmer questions and 
challenges to adoption of 
the technology.
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Ethiopia Create massive 
awareness on 
the multiple 
benefits of 
applying GAP 
in increasing 
productivity,  
food safety 
and FAW 
management.

- Create extensive 
awareness about the 
technology and its 
benefits in addressing 
multiple production 
constraints through 
live interviews and 
roadshows.
- Sensitize the 
policymakers on the 
benefits and the need 
to support adoption 
of  the technology. 
- Obtain feedback 
from relevant 
stakeholders on 
the benefits and 
challenges facing  
technology adoption.

Create awareness 
among farmers and 
the general public 
on the benefits of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

- Create large-
scale awareness 
on availability of 
biopesticides and 
biorationals  and 
its benefits.
- Link farmers to 
service providers. 
- Create 
awareness on 
the  effects of 
using  chemical 
pesticides. 

- Create massive 
awareness on the benefits 
of applying GAP in 
increasing productivity and 
food safety. 
- Host experts to address 
farmer questions and 
challenges to adoption of 
the technology.

Smallholder Farmers

Country GAP and cultural Push-Pull Legume
intercropping 

Biopesticides and
Biorationals

Natural enemies

Malawi Sensitize other 
farmers on the 
benefits of GAP 
through farmer to 
farmer extension 
and being good 
models. 

Train fellow farmers on 
the establishment and 
management of Pull 
plots. 
- Attend trainings and 
adopt the technology. 
- Obtain feedback from 
fellow farmers on the 
benefits and challenges 
facing  technology 
adoption.
- Host field days to 
demonstrate the results 
and benefits of the 
technology to other 
farmers and policy 
makers. 

Sensitize farmers on 
the effectiveness of 
intercropping with 
edible legumes on 
FAW management 
and additional benefits 
in household food 
security.

Sensitize other 
farmers on the 
benefits of using 
biopesticides 
through field days 
and farmer field 
schools. 

- Take part in  field 
validation process. 
- Sensitize other 
farmers on the 
benefits of using 
natural enemies. 
- Attend trainings and 
adopt the technology. 

 Zambia Sensitize other 
farmers on the 
benefits of GAP 
through farmer to 
farmer extension 
and being good 
models. 

- Train fellow farmers on 
the establishment and 
management of Push-
Pull plots. 
- Attend trainings and 
adopt the technology. 
- Obtain feedback from 
fellow farmers on the 
benefits and challenges 
facing  technology 
adoption.
-  Host field days to 
demonstrate the results 
and benefits of the 
technology to other 
farmers and policy 
makers. 

Sensitize farmers on 
the effectiveness of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in household 
food security.

Sensitize other 
farmers on the 
benefits of using 
biopesticides 
through  field days 
and farmer field 
schools. 

- Take part in field 
validation process. 
- Sensitize other 
farmers on the 
benefits of using 
natural enemies. 
- Attend trainings and 
adopt the technology. 
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Uganda Sensitize other 
farmers on the 
benefits of GAP 
through farmer to 
farmer extension and 
being good models. 

- Train fellow farmers on 
the establishment and 
management of Pull 
plots. 
- Attend trainings and 
adopt the technology 
- Obtain feedback from 
fellow farmers on the 
benefits and challenges 
facing  technology 
adoption.
- Host field days to 
demonstrate the results 
and benefits of the 
technology to other 
farmers and policy 
makers. 

Sensitize 
farmers on the 
effectiveness of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

Sensitize other 
farmers on the 
benefits of using 
biopesticides 
through field 
days and farmer 
field schools. 

-Take part in field 
validation process. 
- Sensitize other 
farmers on the 
benefits of using 
natural enemies. 
-Attend trainings and 
adopt the technology. 

Rwanda Sensitize other 
farmers on the 
benefits of GAP 
through farmer to 
farmer extension and 
being good models. 

- Train fellow farmers on 
the establishment and 
management of Push-
Pull plots. 
- Attend trainings and 
adopt the technology. 
- Obtain feedback from 
fellow farmers on the 
benefits and challenges 
facing  technology 
adoption.
- Host field days to 
demonstrate the results 
and benefits of the 
technology to other 
farmers and policy 
makers. 

Sensitize 
farmers on the 
effectiveness 
of  intercropping 
with edible 
legumes on FAW 
management and 
additional benefits 
in household food 
security.

Sensitize other 
farmers on the 
benefits of using 
biopesticides 
through  field 
days and farmer 
field schools. 

- Take part in field 
validation process. 
- Sensitize other 
farmers on the 
benefits of using 
natural enemies. 
- Attend trainings and 
adopt the technology. 

Ethiopia Sensitize other 
farmers on the 
benefits of GAP 
through farmer to 
farmer extension and 
being good models. 

-Train fellow farmers on 
the establishment and 
management of Push-
Pull plots. 
- Attend trainings and 
adopt the technology. 
- Obtain feedback from 
fellow farmers on the 
benefits and challenges 
facing  technology 
adoption.
- Host field days to 
demonstrate the results 
and benefits of the 
technology to other 
farmers and policy 
makers. 

Sensitize 
farmers on the 
effectiveness of  
intercropping with 
edible legumes on 
FAW management 
and the additional 
benefits in 
household food 
security.

Sensitize other 
farmers on the 
benefits of using 
biopesticides 
through field 
days and farmer 
field schools. 

- Take part in field 
validation process.
- Sensitize other 
farmers on the 
benefits of using 
natural enemies. 
- Attend trainings and 
adopt the technology. 
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The FAW locational and density data were obtained from the Food and Agriculture Organization (FAO). These data are collected using 
the FAW Monitoring and Early Warning System (FAMEWS: http://www.fao.org/fall-armyworm/monitoring-tools/famews-mobile-app/en/) 
that is facilitated by a global-wide network of data collectors across continents using smartphones. The locational and density data were 
downloaded from the FAO platform (http://www.fao.org/fall-armyworm/en/) in a .csv file format for the entire African continent. The data 
contained several rows and key columns corresponding to individual locational trap data, the date of data collection, the cropping system, 
and the corresponding FAW density data. This database was then subjected to rigorous automated elimination criteria of the observations 
through spatial data validation and duplicate removal criterion to standardize and ensure consistency of the data. 

All the climatic data used in this study were obtained in raster format from TerraClimate (http://www.climatologylab.org/terraclimate.html) 
global gridded database (Abatzoglou et al., 2017). The data are provided on a monthly timestep at a spatial resolution of 4 km x 4 km pixel 
size. The period January 2018 – December 2019 was used in this analysis and was selected because it matched with the time the trap 
data was collected across the African continent. The monthly grid layers that were used are precipitation (PPT), actual evapotranspiration 
(AET), maximum temperature (Tmax), minimum temperature (Tmin), wind speed (WS), and the Palmer drought severity index (PDSI). These 
climate data were then extracted from the raster images using the locational data (longitude and latitude) of the FAW traps. They were 
matched with their corresponding month of data collection for each row of the FAMEWS data.
The elevation was obtained from the 30m resolution Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global 
Digital Elevation Model Version-2 (GDEM-V2; METI and NASA, 2011). The physical areas covered by either maize or sorghum crop were 
derived from the International Food Policy Research Institute (IFPRI) under the harvest choice database (https://www.ifpri.org/project/
harvestchoice). The physical area of both sorghum and maize we also extracted using the trap locational data and added as explanatory 
variables to the occurrence and density of the FAW.

Model calibration and prediction
Model fitting and prediction were done using the random forest (RF) algorithm (Breiman, 2001) in the ‘ranger’ package (Wright and Ziegler, 
2017) as implemented in the R environment for statistical computing (R Core Team, 2020). RF running in the ‘ranger’ is fast and efficient at 
handling large datasets at regional and continental scales (Hengl et al., 2017). The developed continent-wide database of the dependent 
variable (FAW density) and the respective explanatory variables matched to each month of data collection were used to develop the RF 
regression model and used to predict the occurrence and density of the FAW monthly. In addition to the climate data, the specific month 
data as obtained from the month of trap data collection were added to the training data as explanatory categorical variables. The value 1 
was assigned to observations in a specific month, while the rest were assigned value 0 to depict no data collection for that specific month. 
The trained model was evaluated using the out-of-bag (OBB) error rate and the R-squared value of the RF regression algorithm. The model 
was then used to predict the occurrence of the quarterly (3 months) occurrence of the FAW in five African countries i.e., Ethiopia, Rwanda, 
Uganda, Zambia, and Malawi by averaging the predicted monthly occurrence of the target months within the quarter.
The output maps were developed in a geographic information system (GIS) and three levels of infestation were used to describe the 
intensity of the potential density per target quarterly period i.e., low (0-10), moderate (11-30), and high (>30). These three levels of 
infestation were informed by the quantile classification analysis of the input density data obtained from the FAMEWS.

Methodology

Fall armyworm video series available on icipe youtube channel

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

www.youtube.com/
watch?v=e0V2Hyvz5w0&t=199s

http://www.youtube.com/watch?v=0fIjCB2-WjM&t=180s
http://www.youtube.com/watch?v=DKBIMMAeWhU&t=2s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=205s
http://www.youtube.com/watch?v=MLDm74DTWCg&t=201s
http://www.youtube.com/watch?v=DVy8cDftV2E&t=370s
http://www.youtube.com/watch?v=wee7pZ6caZ0&t=164s
http://www.youtube.com/watch?v=0fIjCB2-WjM&t=186s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
http://www.youtube.com/watch?v=e0V2Hyvz5w0&t=199s
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