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● Arrive in new area : Alien non native

● Usually due to human intervention

● Intended introductions

● Agriculture, Fish Farming , ornamentals, pets

● Unintentional introductions

● Commodity shipments

● Personal luggage

● Timber and other packaging

● Military 

● In soil

● Contaminants in seed

● Combination of natural spread/human aid

Invasive and its menace
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The Fall Armyworm – once arrived, will not be 

eradicated
▪ Natural dispersal

▪ Polyphagous – over 300 plant species

Spodoptera frugiperda: taking world by storm
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Fall Armyworm spread 2016 - present
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● Classical biological control by introduction

● Introduction of a natural enemy of exotic original to 
control a pest, usually also exotic, aiming at a 
permanent control of the pest

● Inoculative (inoculation at the beginning of the season 
of a small number of biocontrol agents that will 
reproduce), or

● Biological control by augmentation

● Augmentation of the density of natural enemies by 
regular releases

● Inundative (mass releases for single and immediate 
control)

● Biological control by conservation

● Methods favouring the efficiency of natural enemies 
already present in the system

All three methods are presently being recommended for 
FAW in Asia

Three categories of biological 

control
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Surveys for natural enemies: Augmentation of 

biological control

● Augmentation: regular releases of 
parasitoids

● Most promising agent: egg parasitoid
Trichogramma spp., Telenomus
remus

● Already used in Latin America

● Found occurring in Africa and 
Asia

● Safe application to plants : Point 
release

● Self searching capacity   

● 3 spaced out consecutive release

● New releases based on Moth 
movement (indicated by trap catch)   

● Trichogramma spp. Collected from 
FAW eggs > 50% parasitism (ICAR-
NBAIR, India)
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Local production of natural enemies:

Trichogramma & Bt

● Cuba

● Colombia

● Nicaragua

● Honduras

● Brazil

● South-South Cooperation 

(Brazil): Low-cost, rural 

enterprises & employment
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● Human and institutional capacity of local partners 

(PPQS, PPD, PPC) 

● Local governments assurance on  continuation of 

delivering and spreading the action's benefits on a 

larger scale.

● Establish an intra-regional knowledge and 

exchange platform established –

● Strengthen south-south partnership and to 

facilitate the transfer and knowledge 

● Transfer of biologically-based plant protection 

technology. 

.

Enabling Environment
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● Regional Platform to monitor participatory 

planning  and  implementation

● Fostered participatory tools and methods,

● Project cycle management for small projects

● in depth understanding of national maize 

production systems, 

● local occurrence and population dynamics of 

pest and natural enemies : Local NE survey

● Distribution of nucleus culture to regional 

stations

● Regional stations provide to farmers for on 

farm production

● the ability to jointly develop need-based and 

farmer friendly solutions

Monitoring Participatory actions
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● Transfer of technology for production of egg 

parasitoids : customized local context

● Facilities able to produce Trichogramma egg 

cards in standard quality : 

● to reach a higher production capacity and thus 

the economic break-even point

● Knowledge production technology : anchored 

institutional 

Method
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● Procurement of  nucleus culture from regional 

stations

● Maintenance of host culture

● Corcyra cephanlonica

● Parasitisation of host eggs

● By nucleus culture

● Preparation of Tricho cards

● Packaging and Distribution

Steps in mass production of 

Trichogramma in  cottage industry
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● Corcyra cephalonica commonly called as rice 
meal moth

● Easier and cheaper to produce natural enemies 
on different stages of Corcyra

● Need on farm produce like  bajra kernel

● Need simple equipements for production like 
bucket, drums, sieves, brushes etc

● Adult moths can be collected from 
warehouses and used for culture

● 100 pairs of adults produce 1.5 cc of eggs in 4 
days.

● From each basin an average of 2500 moths are 
collected.

● Hence from each basin 18.00 – 20.00 cc of eggs 
can be obtained in 90 days.

● Simple data to be documented

Host Culture: Corcyra 

cephalonica



KNOWLEDGE FOR LIFE

● Trichogramma is cosmopolitan in distribution and 

present in all terrestrial habitats

● Trichogramma parasitizes eggs of pest of 

agricultural importance including FAW

● Procurement of Corcyra eggs and nucleus culture

● Sterlisation of eggs with simple UV lightt

● Preparation of card with eggs glued

● Polythene ovipositional cages

● the life cycle is completed in 8 to 10 days,

Production of Biocontrol agent : 

Trichogramma
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Production Cycle and Product release
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● Simple

● Coinciding with the pest monitoring

● Production predictable 

● Consistent

● Local Production –supply chain 

● Wastage low

● Low manpower

● Low production cost

● Poor quality of mass reared Trichogramma can 

result in control failures

● Two basic models

● Combined Host culture and Parasitoid 

● Nucleus Host an parasitoid culture 

Packaging and Marketing
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● http://agritech.tnau.ac.in/crop_protection/crop_prot

_bio_mass_parasitoids1.html

● ICAR-NBAIR technology

● Multiple insecticide tolerant strain of egg 

parasitoid, Trichogramma chilonis

● High temperature tolerant strain of egg 

parasitoid Trichogramma chilonis

Sources

http://agritech.tnau.ac.in/crop_protection/crop_prot_bio_mass_parasitoids1.html
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Challenges and Limitations

● The most important challenges 

● involve the logistics of 
transporting and 

● storing live organisms and 

● their need for special care in 
order to survive. 
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CABI facilitation : Case Studies
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● 1,000 acres of crops are under trichogramma

protection. 

● Approximately five cc of trichogramma eggs are 

required per acre.

● Hanging the cards in the fields has shown to 

reduce the cost for insecticides by 30 per cent.

● In a year the SHG generates around 4,000 cc of 

trichogramma eggs, 

● which in turn gives the members an income of Rs 

60,000.
Warrier, S. Gopikrishna. Eco-savvy women's self-help groups. Buisness line 

Thursday, Jun 06, 2002

Economics for Small Cottage 

Industry
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●Consistency in Demand

●Intensify the production units for 

proper coverage

●Planning the production with farmers

●Support through public institutions

●Motivation through proper linkages

Way Forward
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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:
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