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Sustainable Management of Fall Armyworm in Asia: 
Need for Implementing a Well-Coordinated R&D Strategy



Fall armyworm is now a global problem!



Why is FAW so difficult to manage?

• Feeds at night, hides during 
the day

• Pupates underground
• Has a huge host range (but 

prefers maize)
• High reproductive rate
• Large range of environmental 

and habitat suitability
• Can travel hundreds of 

kilometers before oviposition



Increasing Understanding FAW Population Dynamics

Source: Li et al. (2020)Source: Nagoshi et al. (2020)



Multiple 
generations of 
FAW may 
happen within 
a field in the 
same crop 
season…



IPM Packages relevant for Diverse Maize Farming Contexts in Asia

In Asia, maize is a major 
constituent (~80%) of 
poultry and livestock 
feed   Income security to 
several million smallholders plus 
through eggs, a cheap source of 
animal protein to hundreds of 
millions of consumers. Maize as Food Specialty Maize



Obj. 
1

Integrated FAW Management
• Institutional changes to implement integrated pest 

management
• Develop educational materials to improve 

understanding and management of FAW
• Strong monitoring system 
• Multi-locational trials on FAW control products and IPM 

techniques to accelerate registration processes
• Ascertain efficacy of natural enemies, and explore 

augmentative biological control
• Intensify work on host plant resistance
• Focus on good agronomic management
• Prepare the private sector for appropriate FAW response



Obj. 
1

Communication Resources



https://faw-monitor.firebaseapp.com/#/

Adult moth population dynamics (n = 755 fields)

Early leaf damage (n = 755 fields)

Infested whorls (n = 755 fields)

Cob damage (n = 755 fields)

Establish a Strong Monitoring System
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Good Agronomic Practices and 
Agro-ecological Management
Low-cost and science-based agro-
ecological approaches should be 
integral part of IPM of FAW
 Increasing diversity from the field to 

the landscape
 Integrated soil fertility management
 Evidence-based practices (e.g., 

intercropping)



Biological Control
• >150 parasitoids from 14 insect families
• Baculoviruses and Entomopathogenic fungi and 

nematodes
• Intensive work on natural enemies of FAW being 

undertaken by several institutions in Asia
• Status: Conservation biocontrol (mostly) and 

augmentative release (limited)



Biopesticides and Botanicals
Microbial biopesticides
• Bacteria (e.g., Bacillus 

thuringiensis)
• Fungi (e.g., Metarhizium spp., 

Beauveria bassiana)
• Baculoviruses (e.g., SfMNPV)

Botanicals
• Neem (Azadirachtin)
• Pyrethrum

Potential Benefits
 Low impact on non-target insects
 Low toxicity to humans
 Resistance evolution less likely



Biopesticides comprise 
only a small proportion 
of registered pesticides… 
but market share is 
increasing. 

Supply

Cost

Demand

Efficacy

Many farmers are not 
even aware of existence 
of biopesticides and/or 
how they work..

Biopesticides are, in 
general, more expensive 
than synthetic pesticides

Most biopesticides are 
slow-acting, and most 
effective against younger 
life stages (eggs/larvae)

Potential Solutions
 Harmonizing registration procedures
 Local production and supply chain management
 “Smart” formulations
 Extensive demonstrations and farmers’ education

“The key to increasing smallholder 
uptake of biopesticides is to address 
farmers’ perceptions of 
effectiveness.” 

Constantine et al. (2020)

Constraints in Use of Biopesticides



Host Plant Resistance
 This is one of the key pillars of Integrated 

Pest Management.
 Native genetic resistance: Identifying and 

utilizing crop germplasm with resistance 
to a particular insect-pest like FAW

 Transgenic resistance: Using a gene from 
an external source (outside maize) that 
can make the maize plant resistant to the 
insect-pest.



 CIMMYT’s breeding efforts against 
major insect-pests in the tropics, 
including Stem Borers and Fall 
Armyworm, initiated in the 1970s in 
Mexico MIRT and MBR 
populations.

 Parallel and significant efforts for 
resistance to FAW at USDA-
Mississippi, Univ. of Florida, and 
Embrapa-Brazil.

Native Genetic Resistance to Maize Insect-Pests

Cuban Flints



Native Genetic Resistance to FAW  More than 6000 CIMMYT 
maize germplasm entries 
screened so far against 
FAW under artificial 
infestation

 CIMMYT Maize Lines with 
native genetic resistance 
to FAW (e.g., CML71, 
CML125, CML330, 
CML338, CML370, 
CML574) disseminated to 
several partners in Asia 
and Africa. 

CIMMYT’s FAW Screening Facility at KALRO-Kiboko, Kenya



FAW-tolerant Maize Hybrids from CIMMYT

Three FAW-tolerant elite maize 
hybrids developed by CIMMYT 
– FAWTH2001, FAWTH2002 & 
FAWTH2003 – announced on 
Dec 23, 2020.
https://www.cimmyt.org/news/announcing-cimmyt-
derived-fall-armyworm-tolerant-elite-maize-hybrids-for-
eastern-and-southern-africa/

https://www.cimmyt.org/news/announcing-cimmyt-derived-fall-armyworm-tolerant-elite-maize-hybrids-for-eastern-and-southern-africa/


Bt Maize in Asia
 Bt maize is currently grown in Philippines (0.66 M 

ha of yellow maize in 2019) and Vietnam 
(92,000 ha in 2019). Bt maize events are approved 
in Pakistan (yet to be commercialized). Bt maize also is 
under testing and approval processes in Indonesia and 
China.

 Primary target pests: Asian corn borer (Ostrinia
furnacalis) in the Philippines, Vietnam, Indonesia and 
China; Maize stem borer (Chilo partellus) in Pakistan. 

 Secondary target pests: Common cutworm (Spodoptera 
litura), corn earworm (Helicoverpa armigera) and Fall 
armyworm (Spodoptera frugiperda). 

Source Srinivas Parimi (Bayer Crop Science)



Crop Protection (2020) 

Efficacy and Benefits of Bt Maize in FAW Control

Journal of Economic Entomology (2018)

Philippines
• MON810 (Cry1Ab) in 2002 
• Bt11 (Cry1Ab) in 2005
• MON89034 (Cry1A.105 + Cry2Ab2) in 2010
• TC1507 (Cry1F) in 2013
• MIR162 (Vip3Aa20) in 2018
• TC1507 x MON810

Vietnam
• MON89034 (Cry1A.105 + Cry2Ab2) x NK603
• Bt11 (Cry1Ab) x GA21

Pakistan
Products being tested include:
• MON89034 x NK603
• MON810 x NK603
• TC1507 x NK603
• TC1507 x MON810 x NK603

Source Srinivas Parimi (Bayer Crop Science)



Insect Resistance Management
 Robust IRM is a key component of 

IPM.

 Preventing or mitigating the onset of 
resistance in FAW populations to 
insecticides (synthetic and Bt)

 Better understanding of FAW 
population dynamics and resistance 
profiles across the region  will help 
guide present and future FAW 
response strategies.

Molecular Ecology Resources (2020)

Protein & Cell (2020)



FAW Resistance Management in Asia

1. Regional FAW surveillance and resistance 
monitoring 

2. Country-specific and regional FAW 
resistance management 

3. Integrating host plant resistance and 
biological control with selective, IPM-
compatible chemical insecticides (and 
usage modes) for sustainable FAW control. 

Academia-Industry-
Farmers Partnership

Scientific Data 
Generation

Regional 
Cooperation



FAW: Collaboration Imperative

 A pest that defies geographic 
boundaries and can spread fast 
within a crop season.
 No single solution that can 

provide sustainable control!
 No single organization has all 

the solutions!
 International R4D collaboration 

as important as country-level 
research efforts.



IPM = Integrating People’s Mindsets!

 The Fall Armyworm humbles us all!
 Effective, practical, affordable, and scalable 

tools/management practices based on robust 
science/evidence. 
 FAW is here to stay! R4D is key for developing and deploying 

sustainable solutions for FAW management in the short-
term, medium-term and long-term. 
 Need for well-coordinated responses at the national, sub-

regional and continental levels.



Thanks!

• Global Partners on FAW 
R&D

• Funding agencies, especially  
USAID Feed-the-Future 
Program, and MAIZE CRP 
W1&W2 donors

• CIMMYT colleagues for 
their commitment to the 
Mission
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