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Housekeeping

A recording of the webinar will be made and be distributed 1 week after this session

3. Use the Q&A box to ask questions to 
the speakers

2. Make sure to rename yourself 
under “More” using the format 

“Name (Organization)”

1. Technical issues:
• Try logging off and on
• Send a message to “Grow Asia” in the Chat 

4. Use Chat if you want to just make a 
comment to everyone (e.g. thank a speaker, 

share a link, highlight an important point) 

5. Want to speak? Raise you 
hand



ASEAN Action Plan on FAW Biocontrol 
Technical Workshop Series

6-month series

Supported by: Grow Asia, CABI, IPM Innovation Lab, Biorationale, the 
International Rice Research Institute (IRRI), the International Crops 
Research Institute for the Semi-Arid Tropics (ICRISAT) and the 
Chinese Academy of Agricultural Science (CAAS)

Open participation

Participants will have the opportunity to present potential projects for 
consideration under the ASEAN FAW Action Plan. A certification of 
participation will be given for participants who attend four or more of 
the sessions.

Interactive

Join the discussion at: www.aseanfawaction.org
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Biocontrol Workshop Schedule 
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POLL (anonymous)

Do you think smallholder farmers need more education on how to 
incorporate biocontrol into crop management?

In general, are biopesticides too expensive for smallholder
farmers to use?

How many biopesticides can you name?
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Introduction and Overview
Feng Zhang, Roger Day, and Sivapragasam, A.

CABI East Asia, Africa, and SE Asia 

FAW Biological Control: 
Farmer acceptance and scale-up issues

Thursday 18th March 2021

ASEAN FAW Regional Action Plan: Technical Workshop Series on Biocontrol
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Everyone loves biologicals

Ruili Mangshi
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● IPM was pioneered in rice in Indonesia

●But when a new pest like FAW comes along...

● Implementing use of biologicals on a large scale isn’t straightforward

Comparison of maize farmers’ pesticide expenditures between 2018 

and 2019 (before and after FAW invasion) in Dehong, SW China
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Farmers’ perspectives ● Farmers know biologicals are safer, but 

rarely use them

● Compared to biologicals, pesticides are 

perceived to be:

● Cheaper

● Broader spectrum

● More easily available

● Quicker to work

● More effective

● Correct? Yes and no. So we need to:

● Develop effective biologicals

● Make sure they are available and 

affordable

● Build farmers’ awareness that 

biologicals don’t work like chemicals
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Main challenges for adoption of bio-based solutions in 

Myanmar

Too expensive                               
12%

Lack of 
knowledge

4%

Takes too 
much time

18%
Too 

complicated
6%

Lack of 
extension 
material 

2%

Lack of 
knowledge 

among 
farmers

28%

Lack of inputs
14%

Lack of 
support from 
government

14%

Others (please 
specify) 

2%

28%
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R&D perspectives
Developing a cost-effective biological control product

Discovery
• Finding a natural enemy that kills FAW

Strain selection
• Especially for microbials

Lab & field trials to confirm efficacy, practicality
• Pest mortality AND reduced yield loss

Develop commercial production methods
• Can be a stumbling block, especially for macrobials

Formulation
• Especially for microbials

Product registration
• Can be a disincentive if slow/expensive; not always needed for macrobials

Packaging, distribution, marketing
• Getting the product in good condition to the farmer – and profitable for everyone

The easiest 

bit

Public 

research often 

ends here
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Today’s workshop

●Look at these issues from different perspectives

●Different actors need to understand each others’ context

●Farmers

●Researchers

●Regulators and registrars

●Manufacturers

●Distributors and retailers

●Why do they do what they do? Are our assumptions correct?

Dr Tan SiangHee, CropLife Asia

● Industry angle on biologicals, especially microbial biopesticides

Dr Dr.T.M. Manjunath, India

●Commercialising augmentative control with macrobials

Dr Rica Joy Flor,  IRRI

●Constraints and opportunities for scaling up 
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Ministry of Agriculture and 

Rural Affairs, 

People’s Republic of China

CABI is an international intergovernmental organisation, and we gratefully acknowledge 

the core financial support from our member countries (and lead agencies) including:

Please contact: 

f.zhang@cabi.org

r.day@cabi.org

a.siva@cabi.org

mailto:f.zhang@cabi.org
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Copyright © 2020 CropLife Asia

“Biopesticides - An Industry View”.

18 March 2020

Dr. SiangHee, Tan
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About CropLife Asia

• CropLife Asia (CLA) is a non-profit organization dedicated to promoting 

plant science. 

• We are part of the global federation, CropLife International.

• Under CropLife Asia, we have 15 national associations across Asia -

Pacific. 

• Our members are 6 global R&D companies active in the crop protection 

and plant biotechnology space. 



Our Mission

CLA advocates a 
safe, secure food 

supply

Mission

Food security enabled 
by innovative 

agriculture

Vision

To optimize the plant science 
industry’s ability to continuously 

operate and innovate-to help 
farmers feed our increasing 

population

Goal

CropLife Asia



Biologicals Sector 

• In addition to the 600-odd synthetic crop protection active ingredients there are around 300 
biopesticide active substances and organisms (Phillips McDougall analysis). 

• These include naturally occurring substances, products derived from fermentation, microbes 
and pheromones, predatory insects and mites, fungi and nematodes. 

• There has been a significant increase in interest in biologicals in recent years.

• This trend has been spurred by a less demanding regulatory process faced by biological 
pesticides, the growth of integrated pest management (IPM) programs and farmers’ demand 
for a more diverse toolbox to deal with pest threats. 

• Biological and synthetic pesticide products are often used together within IPM systems. 

• Additional option for yield increase, quality improvement and traceability of fresh produce

17

Source:- Evolution of the  Crop Protection  Industry since 1960  November 2018; Phillips McDougall AgriService



Biologicals Sector 

• The rate of introduction of biological products has grown significantly since 1960. 

• Between 1960 and 1990 an average of three new biological products were introduced to the global market each 
year. Between 1990 and 2016 an average of 11 new biologicals have been introduced each year. 

18

Annual new product 

introductions for biologicals 

and conventional CP 



Global Ag Biologicals Industry Primarily Focused on 
Targeting Insect Pest and Disease Control
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Source: Marrone Bio Innovations (MBI),



Biopesticides Size and Growth Estimates 
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Source: Frost & Sullivan, Nov. 2009; BCC Research Survey 2010; 
CPL Business Consultants 2010

bn $

Short term (<3 years)

▪ Food Chain demands

▪ Sustainable Use Directive EU

▪ New Biological product introductions

Mid term (>5 years)

▪ Increasing demand for biological solutions 
emerging markets (Brazil, China and India)

▪ Sustainable growth of Green Product market 
in the US and EU, based on existing 
technologies

Long term (>10 years)

▪ Introduction of new Green technologies

• Average Market Growth (2005-2025): > 10 % Biologics, Chemicals < 3% CAGR

• Biologics Market (2010-2020): 1.2 – 3.7 bn. US$

Source: Marrone Bio Innovations (MBI),



Global Market for Biologics is Growing at > 10% p.a.
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Biopesticide Utilisation: A Case Study on the Fall Armyworm in Africa Using Microbials and Botanicals

The fall armyworm (Spodoptera frugiperda) is a highly aggressive Lepidopteran pest native to the Americas.

• FAW is susceptible to at least 16 species of entomopathogens including viruses (including Nuclear Polyhedrosis 

Viruses, NPVs), fungi (including Metarhizium anisopliae, Metarhizium rileyi and Beauveria bassiana), protozoa, 

nematodes, and bacteria (including Bacillus thuringiensis, Bt) (Bateman et al., 2018; Gardner & Fuxa, 1980).

• Many of these pathogen occur naturally in FAW populations with fungi, viruses, and bacteria being the most 

common and are recognised in other parts of the world as important natural control agents of FAW 

populations. 

• Among biological pesticides, virus (Nuclear Polyhedrosis Virus – NPV), bacteria (Bacillus thuringiensis-Bt), fungi 

(Metarhizium and Beauveria spp.), and the botanical insecticide (neem) have all shown promise for FAW control 

(FAO, 2017) and should be subjected to further investigation.



Some challenges (Farmers)

1. Influence of weather parameters on their stability and efficacy

2. Availability of BCA (biological control agents) when needed and in close 
vicinity to farmers for easy access

3. Cost of biopesticides to farmers

4. Their low shelf life is also major concern for farmers. 

5. Farmer need to sensitise and expose uninformed farmers
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Some challenges (R&D)

• Release of organism. Requirement to verify the microorganism for bio-safety 
before registration and propagation of biopesticides. 

• Many universities and research institutions which conduct the initial research and 
develop biopesticides are unable to bear the additional costs required for 
extensive safety and allergy tests.

• Biopesticide production is a high-risk venture requiring a high initial capital 
investment — right from the screening stage to selection of potential strains for 
sale, packaging, storage, and distribution.

• Biopesticides consist primarily of living microbes; temperature fluctuations, humidity 
and exposure to ultraviolet radiation dampen their efficacy. Moreover, any 
contamination severely reduces its effectiveness in field conditions.
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Some challenges (Scaling up. Go to Market)

1. Capacities in a country to identify and produce right biological for 
management. 

2. Regulations that promote the registration of biopesticides can also enhance 
commercialisation and market availability.

3. Most research institutes in developing countries lack minimal capacity in 
intellectual property rights (IPRs) management. 

4. Regulations in a country impacting genuine products and encouraging 
products with no quality or illegal concoctions

25



How Are Biopesticides Regulated APAC? 

▪ India has biopesticide regulations as part of CIB regulations

▪ PMB 2020

▪ Other Countries either:

▪ Have their own regulation, inspired to various degrees by FAO, EPA 
and/or ASEAN guidelines (e.g. Philippines, Thailand, Vietnam, Malaysia, 
NZ).

▪ ASEAN Guidelines on the Regulation, Use, and Trade of Biological 
Control Agents (BCA) 



In Conclusion

▪ New Regulatory Guidance Documents:- constantly developed,  updated globally

▪ Biopesticide specific regulatory frameworks:- US EPA is the longest established

▪ Opportunities exist for other countries / regions to “jump on board”

▪ Continued efforts towards geographical harmonization should be encouraged

▪ Harmonized data requirements

▪ Testing of Biopesticides 

▪ Flexible approaches to regulation due to their natural origin and complex nature

▪ Industry participation via associations to advocate regulators to adopt a flexible 
approach to register biopesticides whilst maintaining consistency with other already 
established biopesticide regulatory frameworks



Thank You!!!
28



AUGMENTATIVE BIOLOGICAL CONTROL –
CHALLENGES AND PROSPECTS

T. M. Manjunath
Bengaluru, India
manjunathtm@gmail.com

Session V: Farmer Acceptance of Biocontrol 
Approaches and Scale-up Issues

18 March 2021



Great opportunity for 
biocontrol - Avail it!

• Of late, globally, there has been an unprecedented 
emphasis on organic farming and biological control at 
all levels - from policy makers to farmers. 

Why?

• It is more due to increasing failures of chemical 
pesticides coupled with increasing awareness towards 
environmental safety rather than the proven merit of 
biological control. 

• Whatever, we should seize this opportunity to 
demonstrate and promote biological control and IPM.



Augmentative 
Biocontrol –

Are the 
farmers 
ready?

• Augmentative biological control concerns periodical 
releases of natural enemies to manage the pests.

• To make such releases, large quantities of natural enemies 
are required to be mass-produced in the laboratories or 
commercial insectaries and made available to farmers. 

Are farmers ready to use biocontrol approaches?

• Based on the examples seen in countries like the USA, 
Russia, UK, China, etc. where millions of natural enemies 
are produced and used each season,  and also from my 
own experience in establishing and managing a 
commercial insectary, the first of its kind in India,  
successfully for over 16 years, I can say without any 
hesitation that farmers are willing to use biological control 
agents as well as  pheromones and other IPM inputs 
without any reservation.   



Farmers are 
ready, but 

are we?

• Since most of the major crop pests have developed 
resistance and defied chemical control, the frustrated 
farmers are looking for alternative methods, more 
particularly biological control and IPM.

• They are ready to adopt biocontrol on a large scale if we can 
provide the inputs and demonstrate the efficacy. 

• The question is: Are we in a position to supply adequate 
quantities of  natural enemies even if they are willing to pay 
for them? 

They are ready, but are we?

• The answer is a disappointing ‘No’ in most cases! 



Reality check! 
Need to expand our product range!

• Although a large number of parasitoids, predators and pathogens have been discovered 
and studied, the techniques for mass-production are available for hardly 15 to 20 species 
for large scale field applications against only a limited number of pests (Table I). 



Table I. Globally, most commonly produced
parasitoids and predators

Parasitoids:

• Trichogramma x against Lepidoptera

• Aphytis x scale insects

• Encarcia x whiteflies

• Stenernema (parasitic nematode) x Lepidoptera, Coleoptera

Predators:

• Chrysoperla x Lepidoptera, soft-bodied insects

• Cryptolaemus x mealybugs, soft scales

• Orius x thrips

• Phytoseiulus (predacious mite) x phytophagous mites 

• Amblyseius (predacious mite) x phytophagous mites 

- A few more here and there.

- The main reason for their selection being that they are easy to multiply, 
especially on unnatural hosts. 

- This list has remained more or less the same for nearly half-century now. 



Reality check! 
Need to expand our product range!

• There are several other potential parasitoids and predators in India, but they have not 
received serious attention because they are mostly host specific and cannot be easily 
mass-produced on alternative hosts (Table II).  

• Scientists should come out of their comfort zone and take multiplication of these natural 
enemies as a challenge and provide the much-needed breakthrough. For many a pests, 
we do not have natural enemies for augmentation. 

There is a need to expand our product range.



Table II. Promising biocontrol agents for which mass-
production techniques are yet to be developed in India

Parasitoids:

• Tetrastichus shoenobii (Eulophidae) x Rice yellow stem borer

• Adelencyrtus mayurai (Encytidae) x Melanaspis (Scale insect)

• Anagyrus dactylopii (Encyrtidae) x Maconellicoccus (soft scale)

• Apanteles plutellae (Braconidae) x Diamond-back moth

• Campoletis chlorideae (Ichnuemonidae) x Helocoverpa armigera

• Epiricania melanoleuca  (Epipyropidae) x Sugarcane Pyrilla

• Rhogas aligarhensis (Braconidae) x Earias vittella

Predators:

• Lycanids (Lepidoptera) x Mealybugs

• Syrphids (Diptera) x Aphids

There are not mass-multiplied because they are mostly host-specific and do not accept unnatural hosts. A 
breakthrough is needed. We need to expand our product range.



Challenges in augmentation
• Non-availability of required natural enemies in enough quantities for timely releases is the greatest hurdle in promoting 

augmentative biocontrol.

• Economic mass production, long-term storage to augment stock, speedy supply and timely applications are important constraints.

• Production is associated with uncertainties and tension. It extends until the products reach the destination safely and are utilized by 
the stakeholders. It  is a huge challenge to match the production and demand.

• Augmentative biological control works more effectively if adopted on a large area. We must convince the growers or growers’ 
associations to collectively adopt it. 

• Sudden cancellation of confirmed orders would lead to loss of valuable materials and resources.

• In countries like India where the agricultural land holdings are fragmented (about 2 to 3 acres per farmer) and there are too many 
farmers in an area growing different crops,  it is difficult to induce augmentative biocontrol or any other uniform agricultural
practices. We need to interact with the local leaders and governments and seek their help in promoting augmentative biocontrol with 
certain incentives to farmers. 



Some recommendations

Decentralized production units:

• Instead of undertaking the productions of parasitoids and predators  at one or two major centers and 
then distributing them, it is better to have a number of production units at various locations. 

• They can concentrate on the production of biocontrol agents to cater to the local needs. This largely 
helps  in overcoming  problems related to storage, transport, etc. It is easy to gain growers’ confidence 
with regular interaction.

Production and supply of local strains of parasitoids and predators.  

• Since they are already acclimatized and better adopted,  their performance would be better.

Employment opportunities:

• There is scope for establishing a large number of insectaries. Agricultural graduates can set up such 
insectaries. Govt. may give incentives. It generates employment opportunities. 



Some recommendations…

Public-Private Partnership (PPP):

• In order to promote organic farming and augmentative biological control, the local governments may 
identify the crops/pests in an area and announce that they are willing to place confirmed orders for supply 
of required biocontrol agents. Such assured business may encourage many industries or individuals to come 
forward to set up commercial insectaries. 

• The government may procure these products and make them available to farmers at a highly subsidized rate. 
In India, the Directorate of Plant Protection, Quarantine & Storage had gracefully provided such funds. In 
fact, this paved the way for emergence of biopesticide industry in India in the mid-1980 . I played a small 
role in this endeavor. With my experience, I can say with confidence that our farmers are willing to buy 
biocontrol agents, pheromones, etc. provided they are readily available.

• This will create a win-win situation for the producers, farmers and governments, and would be the most 
realistic way of promoting eco-friendly or organic farming, and a model for Public-Private-Partnership.



Some recommendations…

Procure advance orders:

• Contact the growers and growers’ associations, convince them and obtain advance orders for supply of 
parasitoids and predators. This will help the insectaries in confidently pre-planning their production and 
supply.. I have largely succeeded in doing so with sugarcane growers, cotton growers, grape growers, 
coconut planters, etc. 

• In case of live materials, the products are to be sold even before they are produced, and  marketing needs 
to be done along with the technology. 



Some recommendations…

Minimum releases:

• In view of the fact that certain major pests appear regularly on certain crops, I suggest that releases of their 
recommended biocontrol agents should be adopted as a routine practice to manage them. It would also generate 
regular business for insectaries. 

• Such releases should be undertaken in the beginning of the season itself before the pest crosses the economic 
threshold level. These would help in complementing the existing natural enemy populations and achieving more 
effective control with minimum releases.

• Such minimum releases should be treated as routine agricultural practices  such as irrigation, fertilizer application, 
weeding, etc. 

• If such practices are encouraged by the governments for 3 to 5 years, it would become a habit with the farmers, 
and they will further continue on their own.



Integrated Pest Management (IPM)

Biological control agents being specific, we should try to supplement 
biological control with other approaches as far as possible.

• Deploy pheromones for pest monitoring and timely application of 
control measures.

• Use kairomones and/or suitable flowering plants to retain the 
released natural enemies in the same vicinity where they are 
released.

• Use biopesticides, botanicals, etc. when needed. Do not dismiss 
chemical control.

• Fully make use of insect resistant transgenic crops as a major 
component of IPM as these are compatible with all control 
measures.



IPM…..

• Use molecular tools to improve the beneficial traits of natural enemies such as 
temperature tolerance, host searching, inducing or breaking diapause, etc. With the 
availability of CRISPR technology, it may be possible to achieve such goals in the near 
future.

• Integrated Pest Management (IPM) is the most prudent approach. We should try to 
exploit any control measure that is safe and beneficial to us without any bias.

INTEGRATED PEST MANAGEMENT 

IS NOTHING BUT 

INTELLIGENT PEST MANAGEMENT (IPM)



Challenges to 
be overcome

• Efficient and economic mass production

• Ready availability of natural enemies

• Expand product range

• Prolonged shelf-life to augment stock and use as when 
required 

• Demonstrate the efficacy

• Habitat management

• PPP (Public-Private-Partnership)

• Proactive releases as a routine practice

• Integrated pest management (IPM) 



THANKS 

• T. M. Manjunath

• manjunathtm@gmail.com

• Bengaluru, India

• 18 March 2021

mailto:manjunathtm@gmail.com


Scaling up biocontrol for FAW
Thinking beyond communication and extension

Rica Joy Flor

ASEAN FAW Action - Webinar



85% have products for FAW

51% have a strategy 

.05% mentioned IPM

None recommended biological control (but…)

Context: Case of Cambodia

It is not a very 

big problem, 

we can use 

emamectin This outbreak 

will not happen 

every year

Mix two 

products 

to be 

effective

I posted on FB 

that when FAW 

comes, I will be 

rich

An established network provides information, 

products, and incentives for pesticides:

We need multi-pronged action for biocontrol!

- Company representatives



Limited knowledge on IPM, ecological illiteracy
Insufficient technical support,
Farmers not empowered to make decisions

1

IPM considered inflexible, difficult to implement,
Refuse to change habits
IPM seen as complex, has risks and uncertain
benefits

2

Conflicts of interest
Pesticide industry paradigms, interference
Increasing returns for pesticides

3

Immature IPM options, need to adapt IPM to local
conditions

4

Risk-averse policies
Unwieldy regulatory environment for biocontrol
Unintended effects of legislation, vested interests

5

IPM requires coordination, collective processes
Cultural routines in research (work in silos)

6

1

2

3

4

5

6
Culture

User preferences

IPM geo-specificity

Slow social learning 

Confusing observational 

knowledge

Knowledge and incentives 

do not align

Knowledge

IndustryTechnology

Policy

Availability of cheap 

pesticides 

Lack integration of 

biological, ecological 

and indigenous  

knowledge; blanket 

recommendations 

Inadequate farmer 

participation 

Consider preference in 

extension formats

Blurred narratives 

(intensification, food 

security, IPM)

Lack supportive 

policy, underfunded 

IPM programs

Low status of IPM 

extension staff

Sectoral bureaucracy

Locked-in behaviors 

and mechanisms

IPM Adoption constraints

Global South

Common across the globe



What learning can we 

take from experience 

with IPM to scale 

biocontrol options?



Efficacy Hazard Active ingredient % companies (N=57)

Excellent Highly hazardous Chlorantiniliprole + Fipronil 2.1

High risk Cypermethrin* 7.0

Emamectin + Quinalphos* 1.8

Emamectin Benzoate* 50.9

Emamectin Benzoate  + Lambda-Cyhalothrin* 1.8

Indoxacarb* 1.8

Lower risk Lufenuron* 1.8

Spinetoram* 1.8

Chlorantiniliprole 5.3

Poor to fair Highly hazardous Thiametoxam 1.8

Imidacloprid 5.3

Diazinon** 1.8

Chlorpyrifos** 14.0

High risk Abamectin* 19.3

Abamectin + Phenoxide* 1.8

Profenofos* 3.5

Unknown Highly hazardous Fipronil 17.5

Fipronil + Chlorpyrifos 1.8

Fipronil + Emamectin 1.8

Endosulfan** 1.8

High risk Chlorfenapyr 7.0

Chlorpenafyr + Lufenuron 1.8

Permethrin 5.3

Lower risk Dinotefuran 1.8

Sources: Interview from companies, Jepson et al. 2020, FAO 2018, WHO 2019

Sharpen 

ecological 

literacy

- Correct 

pesticide-

focused 

narrative

- Highlight the 

value of 

ecosystem 

services



Technology does not ‘transfer’

• It is embedded in social 

structures, material 

conditions, and symbolic 

practices 

– Farmers AND other 

stakeholders need to be 

involved to adapt 

biocontrol



Research routines

Source: BHEARD 2019

Use

- Allow others 

to ‘tinker’ and 

develop the 

technology 

further

- Design 

thinking



Engage policymakers early on:

❑ Share knowledge about 

biocontrol and risks

❑ Communicate how they can test 

and regulate

❑ Support linkages between policy 

and biocontrol industry



How to scale up biocontrol?

Align varied aspects of innovation

- Knowledge not only for biocontrol, but also ecological 

literacy, value of ecosystem services

- Communication towards socio-technical adaptation

- Link research with other intermediaries, develop the 

industry for biocontrol

- Support creation of enabling policies

Conclusion



Summary

This Photo by Unknown Author is licensed under CC BY-SA-NC

Everyone loves biologicals…but there is a lot of work to be done to 

make them accessible, cost-effective, effective and used.

Global Market for Biologics is Growing at > 10% p.a.

Developing a cost-effective biological control product requires 

understanding the farmer’s needs from the start.

We need to transform how we develop and disseminate biocontrol 

approaches in a systemic way (education, research, business, 

farm-level practices, regulatory practices).

We need to get stakeholders across the system to talk to each 

other and understand different perspectives and needs

Everyone loves biologicals…We need less words and more action, 

real trials in the field; farmer involvement; different business or 

access models for farmer uptake; better education; 

INTEGRATED PEST MANAGEMENT = INTELLIGENT PEST 

MANAGEMENT (IPM)

https://www.flickr.com/photos/cimmyt/32577231314
https://creativecommons.org/licenses/by-nc-sa/3.0/


ASEAN Action Plan on FAW 
Biocontrol Technical Workshop 
Series

6-month series

Supported by: Grow Asia, CABI, IPM Innovation Lab, Biorationale, the 
International Rice Research Institute (IRRI), the International Crops 
Research Institute for the Semi-Arid Tropics (ICRISAT) and the Chinese 
Academy of Agricultural Science (CAAS)

Open participation

Participants will have the opportunity to present potential projects for 
consideration under the ASEAN FAW Action Plan. A certification of 
participation will be given for participants who attend four or more of the 
sessions.

Interactive

Join the discussion at: 

This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:Fall_armyworm,_adult,_face_2014-06-06-10.56.14_ZS_PMax_(15316344604).jpg
https://creativecommons.org/licenses/by-sa/3.0/


Biocontrol Workshop Schedule 

• Session 1: Field collection and identification of FAW parasitoids and predators | 17 
December 2020 | 4:00 PM SGT (GMT+8)

• Session 2: Rearing of parasitoids and predators for FAW Control | 14 January 2021 | 
10:00 AM SGT (GMT+8)

• Session 3: Selection and release of parasitoids and predators for mass production 
for FAW control | 28 January 2021 | 10:00 AM SGT (GMT+8)

• Session 4: Biopesticide Efficacy Part 1: Why are biopesticide trials so difficult? | 4 
March 2021 | 4:00 PM SGT (GMT+8)

• Session 5: Farmer acceptance of biocontrol approaches and scale-up issues | 18 
March 2021 | 04:00 PM SGT (GMT+8)

• Session 6: Biopesticide efficacy Part 2: Effective design of biopesticide trials | 8 April 
2021 | 04:00 PM SGT (GMT+8)

• Session 7: Design tips for conservation biocontrol studies and programs | 22 April 
2021 10:00 AM SGT (GMT+8)

• Session 8: Biocontrol as part of an IPM Approach| 6 May 2021 04:00 PM SGT (GMT+8)

• Biocontrol Integrative Course Workshop| June 2021 | Date and time to be confirmed

For more information visit https://www.growasia.org/fall-armyworm-control
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