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Background on FAW infestation
in the Philippines

• First report in 2019 infesting corn

• 70 out of 79 provinces in the Philippines 
are reported to have been infested with 
FAW (Cuaterno, 2020)
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FAW management initiatives

FAW Biology
▪ Effect of temperature & host plants

▪ Genetic structure & morphological 
variation analyses

Pest Monitoring
▪ Early warning system

▪ Pheromone trap development

Biological Control
▪ Natural enemies

▪ Entomopathogens

Insecticide Management
▪ Insecticide Resistance Management

▪ E-IRM APP

FAW IPM
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Microbial biological control research3

Technical Evaluation of FAW IPM-PAMS Strategies and 

Technology Options

Component Leaders: MM Navasero & MP Montecalvo

Duration:  April 1, 2022 to October 15, 2023

Biological Control of Fall Armyworm, Spodoptera frugiperda 

(J.E. Smith) (Lepidoptera: Noctuidae) Using Entomopathogens

Project Leader: MM Navasero

Study Leaders: BL Caoili & MP Montecalvo

Duration: February 1, 2020 to July 31, 2022

Characterization, Mass Production, Formulation, and Utilization of 

Metarhizium sp. for Increased Potency against Armyworms

Project Leaders: MM Navasero, MV Navasero & MP Montecalvo

Duration: September 1, 2020 to August 31, 2022
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Entomopathogenic fungi

Hatchability of treated eggs 100% 46.48% 26. 84%

Lethal infection to instars 100.00% 

(1st - 4th)

23.13% to 61.33% 

(1st - 6th)

23.64 % to 97.42% 

(1st - 6th)

Mean time to larval mortality 4.51 to 8.89 days 4.06 to 7.79 days 4.59 to 7.46 days
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Beauveria bassianaM. anisopliaeMetarhizium rileyiHealthy S. frugiperda larva
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Small Corn Plot Experiment of M. rileyi
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Mycosed larvae recovered in corn field sprayed with M. rileyi formulationsInitial Formulation

Global Forum on Biological Control and Training Workshop  on Biological Control. 26-30 June 2022. Caoili BL et.al. Microbial Biological Control against Fall Armyworm in the Philippines

Entomopathogenic fungi



Nucleopolyhedrovirus5

Spodoptera exigua 
MNPV

Larval 

Instar

% Mortality

1st 100

2nd 98

3rd 96

4th 90

5th 16

Initial Trial on FAW larva mortality at 1 x 1010 OBs/ml
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Entomopathogenic nematodes6
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Entomopathogenic nematodes6

Average percentage mortality of S. frugiperda 

exposed to different Philippine EPN isolates
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EPN Isolate

Percentage penetration of SaMBLB and HiBSDS, 

HiMAP, HiPBCB at 48 hpi in Spodoptera frugiperda



Entomopathogenic nematodes6

Infective juvenile emergence from
EPN- infected pupa and larva inhibited pupal development wrinkled with discoloration

Manifestation of EPN Infection in Spodoptera frugiperda pupae
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EPN associated bacterium6
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Xenorhabdus 
colony on NBTA 

Mortality of fall armyworm larvae five days post-exposure to different 

concentrations of Xenorhabdus cell-free culture filtrates.



Small field validation of biocon-based
Package of Technology
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TREATMENTS COMPONENTS
DATE OF APPLICATION 
(DATE AFTER SOWING)

Metarhizium rileyi + Earwig
M. rileyi 9, 16. and 44

Earwig 25 and 32

Metarhizium rileyi + 
Heterorhabditis indica BSDS

M. rileyi 9, 16. and 44

EPN Hi BSDS 27 and 30

Metarhizium rileyi + 
Nucleopolyhedrovirus (NPV) FAW + 
Heterorhabditis indica BSDS

M. rileyi 9, 16, and 44

NPV FAW 23

EPN Hi BSDS 27 and 30

Nucleopolyhedrovirus (NPV) FAW + 
Beauveria bassiana (BPI)

NPV FAW 23

B. bassiana 30 and 44

Metarhizium anisopliae + 
B. bassiana

Alternate application of 
Metarhizium sp. and 
Beauveria sp. 

14, 16, 23

No treatment

Trial Duration
Trial 1: February to April 2023

Trial 2: May to July 2023

Trial Field Location
B-9, Central Experiment

Station, CAFS, UPLB

Field Dimensions
• Area: 50m x 100m = 5,000m2

• Rows: 66 rows, at 0.75m/m

between rows

• 4 replications; 3 rows in-

between reps; 1-2 rows

border; 2m in-between plot

• Plot size: 10m x 12m = 120m2
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Small field validation of biocon-based
Package of Technology
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First Trial 

(February 1 to April 13 2023)

Second Trial 

(May 31 to July 31, 2023)



Thank you. 

Organized by

FB: UPLB CAFS National Crop Protection Centerncpc.uplb@up.edu.ph
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