
Building a Laos  – CIMMYT Partnership:
Overview of global research programs, 

opportunities, and confronting Fall Armyworm 

Timothy J. Krupnik, Brendan Brown, Horst Weyerhaeuser, Prasanna Boddupalli

… and many, many colleagues …
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CIMMYT is a member of the CGIAR
• One of 15 independent, international, non-profit 

agricultural research organizations that make up the 
CGIAR. 

• The CGIAR home to almost 10,000 scientists, 
technicians and staff working with national partners 
and development organizations for a food-secure 
future.



Some South East Asia 

Partnership and 

activities…

significant scope for more

Partnerships around the world
1,580 staff from over 50 countries

Country offices:
• Afghanistan

• Bangladesh

• China

• Colombia

• Ethiopia

• Guatemala

• India

• Iran

• Kazakhstan

• Kenya

• Mexico

• Nepal

• Pakistan

• Turkey

• Zimbabwe

Applied research for development  projects in > 40 countries globally
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• Impact through 

partnerships

• Scoping in South East Asia: 
• Where and how we can 

effectively contribute to 
existing programs and 
partnerships ?

• Not dominated by 

production goals alone:

• Environmental sustainability

• Biologically diverse &         
integrated farming systems

• Social equity and justice

• Profitable farming systems

• Livelihood alternatives

Crucial need for viable alternatives 

that contribute to rural livelihoods 

while conserving biodiversity
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Fall Armyworm 

Map: CIMMYT, August 2018
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CIMMYT’s core research programs

Genetic 
Resources 
Program

Gene bank 

(150K+ ancestral 
maize genotypes)

Seed health and 
distribution

Biometrics 

Maize and 

Wheat Programs

Breeding and 
improved 

germplasm

Molecular markers 
and phenotyping

Seed systems

Sustainable 
Intensification 

Program

Farming systems 
agronomy

Participatory 
integration of 
technologies & 

institutions

Multi-scale farming 
systems research

Partnerships for 
scaling and impact

Socioeconomics 
Program

Foresight and 
targeting R4D

Gender and social 
inclusion

Value chain 
analysis

Impact assessment, 
innovation systems

Remote sensing and GIS

Big Data Analytics

Training and capacity development
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Largest public sector breeding program in the world
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79 varieties – sub-Saharan Africa: 44 (EA: 18; SA: 18; WA: 8); Latin 
America: 26; Asia: 9.  CIMMYT-derived: 71; IITA-derived: 8
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Largest public sector breeding program in the world



Principles of Sustainable and Ecological Intensification

Yield

Increase 

Accessible,

reduced 

costs

Reduced 

resource 

use

Profitable 

and 

inclusive

PollutionGHGs
Diversity 

and 

esilience
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Scale-appropriate farm mechanization

Appropriate 

mechanization
Low intensity, 

high drudgery

High intensity, 

low efficiency

TNC, 2018
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Applied  engineering

The ’Happy Seeder’
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Multi-scale farming systems research and modeling

Ex-ante assessment of food security with climate-smart agriculture
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Part time 

farmers
Wealthy 

farmers

Crop-livestock 

farmers

Rural laborersCereals farmers

Simulated impact of drought
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Designing appropriate and 

demand-driven crop 

advisory systems A
n

a
ly

sis: C
. M

o
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Temp. forecast

Precip. forecast

RH forecast

Spore cloud 
model

Inoculum build-
up model

Weather based wheat blast outbreak risk early warning + advisory system

Days favoring infection
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Weather forecasting and disease modeling to mitigate wheat blast

Collaboration with the University Passo Fundo, Brazil
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Geographically explicit blast outbreak warnings using 5-day weather forecasts

• Direct response to a 2016 request by the MoA

• Adapted from Brazil to Bangladesh

• Integrating DSSAT crop model (phenology)

• Likely applicable to rice blast.. With similar work 

in lentil

Time- and location-

specific customized 

blast mgt. advice 

delivered by voice 

message to farmers

Wheat blast outbreak early warning advisory system
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Aligning value chains for scaling and development impact

• Manufacture improvement + imports + supply + sales

• 3,340 service providers, 213,000 farmers, > 100,000 ha

• >$6 million of private sector investment in five years 

• 25% of new machinery service providers enter market without 

contact from CIMMYT
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The CIMMYT Socioeconomics Program
• Diverse research (not just 

economists!)

• Collaborates with all 

CIMMYT programs & CRPs

• Aims to: 

• Improve use of scarce 

R4D resources through 

targeting

• Accelerate the 

uptake of wheat & 

maize innovations

• Enhances their impact 

and social 

inclusiveness for poor 

producers & 

consumers
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• Has 30 scientific staff strategically placed around the world



What the Socioeconomics program does

Foresight & targeting
Establishing priorities

Through Integrated systems and social process research 

Markets & value chains
Identifying opportunities 

Gender & social inclusiveness
Moving towards greater inclusiveness & equity

Adoption & impacts 
Understanding & learning; 

(actionable) policy 

recommendations
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Developing Participatory Impact Pathways 

for Sustainable Agricultural Development

Brown, B., Nuberg, I., Llewellyn, R. (2018) Pathways to intensify the utilisation of 

conservation agriculture by African smallholder farmers. Renewable Agriculture 

and Food Systems. (In press) 

https://doi.org/10.1017/S1742170518000108
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https://doi.org/10.1017/S1742170518000108


A major threat to food 
and income security:

An estimated 13.5 m 
tonnes of maize worth 
US$ 3 billion in sub-
Saharan Africa was lost 
due to Fall Armyworm 
in 2017-2018

Day et al (2017). CABI Evidence Note

Slide: BM Prasanna
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Slide: BM Prasanna

Rapid invasion across in Africa

FAW meeting,

Nairobi, 24th May 2018
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Slide: BM Prasanna

FAW meeting,

Nairobi, 24th May 2018

Established in South Asia in mid-2018
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Crop damage affected by:

1. Environmental conditions

2. Stage of the crop during the 

attack

3. Host plant tolerance (maize can 

to some extent recover)
• Damage can look severe (don’t 

overly panic)

• Yield loss severe, but can be 

patchy

• Questions on overall yield loss 

(farmer vs. measured losses)

4. Management (not only control) 

requires knowledge of pest 

biology and ecology, population 

pressure, and economics of crop 

production

Slide concepts courtesy of CABI
Fresh vs. old feeding damage
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No single tool will be completely effective against Fall Armyworm:

Integrated Pest Management (IPM) is needed

Cultural 

Control

Biological 

Control
Host plant 

Resistance

Habitat 

conservation &

Management

Biorational 

Pesticides
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Agroecological management of FAW
• Builds on increased diversity and Host-Natural Enemy relationships

• Encourage ants, spiders, beetles, etc.

• Controls the pest at different stages and using different mechanisms 
(reduces evolution of resistance)

• Options available at the field, farm and landscape level

Baudron et al. 2017 unpublished
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Parasitoids, biological controls, bio-pesticides

• Telenomus remus

Nixon (Hym.: 
Platygastridae)

• FAW co-evolved
parasitoid, effective 
in the Americas

• Chelonus insularis
Cresson (Hym.: 
Braconidae)

• FAW co-evolved
parasitoid

• Cotesia
marginiventris
(Cresson) (Hym.: 
Braconidae)

• FAW co-evolved
parasitoid

• Less effective in 
presence of sprays

• Trichogramma Egg 
Parasitoid

• Spodoptera frugiperda
multiple nucleopoly-
hedrovirus (SfMNPV)

• Host-specific, long 
persistence, low non-target 
risks 

• Commercial product released 
in Americas: Fawligen
(AgBiTech), CartuchoVIT

• Production of own 
biopesticides at smallholder 
level

• Bt options
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Almost all 

commercial maize 

varieties in Africa, 

likely in Asia

Conventional / Native 

genetic resistance
(polygenic; low selection 

pressure on the insect)

Bt maize
(single gene; high 

selection pressure 

on insect)

Resistant Partially Resistant Susceptible
Highly 

Susceptible

Native genetic resistance to FAW, even if partial, 
is important for multiple reasons
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Early scouting and action is crucial

Source: USAID-CIMMYT FAW IPM Manual, First Edition, Jan 2018
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Urgent 

actions 

needed

• Awareness & training campaign
– Farmers (IPM options)

– Input dealers (least toxic options)

– Extension and dev. projects 

(training of trainers and 

deployment)

– Additional non-maize livelihood 

options

• Evidence-based management
– Monitoring (pheromone traps, 

crowd sourcing)

– Data dashboards

– Provincial alert systems

– Validating IPM options 

(environmental, social & financial 

appropriateness)

– Lower toxicity insecticide screening 

(reduced non-target effects)

• Capacity development
– Provincial workshops
– Study exchanges
– Interactions with S. and S.E. Asian 

regional research institutions
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Opportunities for Laos – CIMMYT partnership
• Emergency + longer term response 

to Fall Armyworm

• Technical support to partners

• Research capacity development 

and training (including exchanges)

• Farming systems and livelihood 

diversification (Partial transition out of 

maize)

• Scale-appropriate farm 

mechanization

• Climate information services

• Technology targeting and out-

scaling

• Social inclusion and gender analysis

• Innovation systems, value chains 

We are here to learn from you, and identify where CIMMYT might 

be of service and assistance
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Thank you 

for your 

interest!

Thank you!

Any 

questions?

t.krupnik@cgiar.org


