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Introduction

❑ Bagworm is currently a major defoliating pest that attacks oil palm plantations 

especially in Peninsular Malaysia ( 100,000 ha).

❑ Bagworms infestation can lead to reduction in oil palm yield by 40% in 2 years.

❑ Total yield loss due to bagworm exceeded RM 100 million annually



Over-reliance and constant use of broad-spectrum 

chemical insecticides to control bagworm 

outbreaks.

Non-existence of beneficial plants in the plantation 

to attract natural enemies (predator and parasitoid)

Lack of basic knowledge on the implementation of 

IPM systems and the physiology of the bagworm 

among the oil palm planters 

Infestation from neighboring plantations

Reluctance from several oil palm planters to conduct 

control operations, with a few reasons such as not 

technically well-equipped, limited knowledge and 

insufficient funds. 



Bagworms can spread through:

Contact through palm leaves Vehicles and farm machineries

Wind



BAGWORMS

Leaf-eating caterpi l lar  concealed in a bag constructed from bit  

of material  from the plant it  feeds upon.

Metisa plana Pteroma pendula Mahasena corbetti



Due to MPOB continuous effort in emphasizing 

the damaging impact of bagworm to the oil palm 

industry, bagworm has been gazetted as a 

dangerous pest on 15 November 2013 under the 

Plant Quarantine Act 1976 (Federal Government 

Gazette Act 167).

It is an offense under the Plant Quarantine Act 

1976 (Act 167) if this dangerous pest is left 

without control and upon conviction can be 

penalized not exceeding RM10,000 or 

imprisonment for a term not exceeding two years 

or both, as stated under plant Quarantine Act 

1976.

Gazetting of bagworm as dangerous pest



MINISTRY OF PLANTATION INDUSTRIES AND COMMODITIES

❖ IPM is an effective & environmentally sensitive approach to pests

control.

❖ IPM program use up-to-date, inclusive information of the life cycles of

pests and their interaction with the environment.

❖ Over reliance on chemical insecticides has led to the following problems:

❖  Resistance of pests

❖  Abundance of chemical residue

❖  Disruption of beneficial insects

❖ Provides sustainable alternative other than chemical insecticides.

❖ MPOB has developed an IPM program specific for bagworm.



4 Core Components in IPM of bagworm

Bacillus thuringiensis
(Bt)

Beneficial plants

Beneficial insects 
(parasitoids & 

predators) 

Natural pheromone
trap 



presentation

Details on the 

methodology of 

bagworm control 

through IPM in oil palm 

can be found in the

SOP Guidelines for 

Bagworm Control.



“Since 2007, MPOB has successfully controlled 
more than 200,000 ha of infested bagworm 
areas in Perak, Selangor, Johor, Penang and 

Pahang”



“Since January 2013 until 2023, more than 40,000 
seedlings of beneficial plants (Cassia cobanensis and 

Turnera sp.) have been distributed to independent 
smallholders”



Demonstration by MPOB on the planting of 

beneficial plants

Distribution of the beneficial plants to the 

smallholders



Examples of well-established beneficial plants



“Since 2012, with the 
assistance of TUNAS, the 

team has successfully 
installed over 25 thousand 

units of natural pheromone 
traps in bagworm-infested 

smallholdings areas.”



Pheromone traps for trapping the adult male moth 



Bt aerial spray activity at oil palm smallholdings in Malaysia



The Way Forward

Drone aerial spraying using Bacillus thuringiensis (Bt)





The Way Forward

Helicopter aerial spraying using Bacillus thuringiensis (Bt)



Transfer of Technology : Walbac

(MPOB-Fermetec) 





After  Before 

The Impact of Walbac Aerial spraying at Oil Palm 

Smallholding 



THE POTENTIAL USE OF SELECTIVE INSECT GROWTH REGULATORS (IGRs) FOR GROWTH 

DISRUPTION OF OIL PALM PESTS (BD454-2019)

• Laboratory trials for all IGR compounds are almost completed for middle and 
late larval stages of bagworm, Metisa plana from several locations in 
Peninsular Malaysia. 

• Morphological changes, disruption of growth and feeding index were 
observed.

OBJECTIVES

SIGNIFICANT ACHIEVEMENTS

TIMELINE

• To evaluate selected insect growth regulators ( IGR) compounds and suitable 

ratios for their effects on bagworm growth and survival. 

• To determine effective concentrations for the activity of IGRs against bagworms. 

• To determine the effect of selected IGRs on non-target organisms.

The IGR-treated larvae (top) in 
comparison with control larvae (bottom)

Post-mortem and morphological 
inspection of the IGR-treated larvae

Year/Quarter

2019 2020 2021 2022 2023

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Insect collection and rearing 

Preliminary data collection

Data collection & analysis

Preparation of report & findings



PROGRESS BD436-2015
Toxicity And Resistance In Bagworms Towards Chemical Insecticides

OBJECTIVE:
i) To identify plantations with bagworm populations that have been 
continuously exposed to chemicals for 20 years.
ii) To provide scientific data on bagworm resistance as a result of prolonged 
exposure to chemicals.

SIGNIFICANT ACHIEVEMENT
i) The assessment of bagworm populations in Perak and Johor yielded 
predominantly positive results, with no resistance observed in the field. 
Ii) However, it is imperative to acknowledge an exception in the Besout area 
(ES2) of Perak, where bagworm populations displayed a degree of tolerance to 
specific insecticides, namely trichlorfon and lambda-cyhalothrin. 
-This project were closed (VIVA) on 23 August 2023.

TIMELINE
2015 2018 2019 2020 2021 2022

Year/Quarter 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2

Survey and 

Sampling

Sampling and  

screening 

toxicity level

Data Analysis

Report Writing

Figure 1. Pesticide usage in oil palm plantations in Perak 
and Johor

 

Figure 2 Bagworm occurrences in oil palm plantations 
in Perak and Johor

 



PROGRESS BD450-2018
The Effect Of Environmental Factors Towards Life Cycle Of Bagworm, Metisa plana Walker 

(Lepidoptera : Psychidae) In Peninsular Malaysia

OBJECTIVE: 
- To determine the life cycles of bagworm that may be affected by the environmental factors
- To identify the effect of environmental factors on the population dynamics in particular 
outbreak of the bagworm

SIGNIFICANT ACHIEVEMENT

- Temperature promote a positive correlation with M.plana population however
relative humidity shows negative correlation with the pest population .

- One indexed journal in title “Impact of environmental factors on the larval
population of bagworm, Metisa plana Walker (Lepidoptera: Psychidae in oil palm
smallholdings were published in Serangga, 28(2): 149-161.

- This project were closed (VIVA) on 24th October 2023

TIMELINE:

Temperature and humidity 
were collected using an 

anemometer

The mated pupae are 
cover by nylon organza

Year 2018 2019 2020 2021 2022 2023

Activities/

Month

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Collecting the data 

of environmental 

factors 

Data analyses

Report writing and 

VIVA



PROGRESS YP3/18-2022
Efficiency of Different Source of Light Trapping Against Male Moth of Bagworm, MetisaPlana Walker (Lepidoptera: 

Psychidae) In Oil Palm Plantation

OBJECTIVES 

• The site for this project will be located in MPOB Bagan Datuk, Air Kuning C in Perak and
MPOB Keratong, Pahang.

• The purchasing of 8 units of solar light trap is under process and will going field trial on
December 2023.

• To study the efficacy of different types of light source for capturing adult male moths
M.plana

• To identify the abiotic factors for better understanding of the behavioral pattern
prediction and pest population monitoring in oil palm plantations

TIMELINE

SIGNIFICANT ACHIEVEMENTS

2022 2023 2024 2025

Year/Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Selection of sampling 

site, sampling and 

collection data

Data analysis and

report writing The protype of solar light trap

The sketch of solar light trap



PROGRESS BD456-2019
Development Of Biopesticide Using  Integrated  Omic  Approaches  For  Effective  Strategy  To  Control  Bagworm 

Infestation  In Oil Palm Plantation
OBJECTIVES:
i. To conduct genome sequence analysis of Bacillus thuringiensis MPOB Bt1 and assess its synergy with flubendiamide for 

controlling oil palm bagworm (Metisa plana, Walker) larvae.
ii. To investigate the community succession of the microbiome of M. plana larvae following pesticide treatments.
iii. To characterize the functional aspects of the metagenome-assembled genome community in relation to the response 

to pesticide treatments.

RESEARCH PROGRESS:
i. Individual MPOB Bt1, flubendiamide, and their combination show toxicity to M. plana, with synergistic effect observed 

for combined Bt-F treatment.
ii. The microbiome analysis recorded that Enterobacter and Pseudomonas showed positive correlations with Bacillus in 

the combined Bt-F treatment.

TIMELINE:

Year Quarter

2019 2010 2021 2022 2023

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

MPOB Bt1 Whole Genome Sequencing 

Bioassay Synergism Optimization

Shotgun Metagenomic Sequencing & 

Analysis            a  a

                            t         am   



PROGRESS YP3-3/2021
Comparative Transcriptome Analysis of Metisa plana Walker (Lepidoptera: Psychidae) 

Infestation in Oil Palm Plantation Exposed to Different Chemical Insecticides and Biopesticide

OBJECTIVES:
i. Generate transcriptome data from M. plana 4th instar larvae collected from selected oil palm 

plantations that have been exposed to different insecticides 
ii. Identify M. plana genes that are involved in insecticide resistance
iii. Identify differentially expressed genes between bagworms exposed to different insecticides
iv. Validate genes involved in insecticide resistance using qRT-PCR.

RESEARCH PROGRESS:
1. 261,955 transcripts of bagworms collected from 4 different locations in Perak have been generated

and gene functional annotation has been conducted.
2. Among them, 2 cadherin genes and 14 ABC transporter genes which are known as Bt receptor,

were reported to be down-regulated. One of the cadherin gene has been confirmed the down-
regulation by using qPCR analysis.

2021 2022 2023 2024 2025

Year/Quarter 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2

Sampling and RNA 

isolation

Sequence Assembly 

and Annotation

Gene Expression 

Analysis

Data Analysis

TIMELINE

[log2(Fold 

Change)] > 1

padj<0.05

Figure 1. Volcano plot of DEG for Bt-R-Mp vs Bt-S-Mp

Table 1. Genes potentially involved in biopesticide 

resistance in M. plana identified through annotation



PROGRESS YP3-2/2021
TITLE: Development Of Integrated Drone With Hyperspectral And Thermal Camera For Detection And Infestation 

Severity Of Bagworm  Attack In Oil Palm. 

OBJECTIVE: 
•To identify significant bands for bagworm detection at plantation 
environment extracted from hyperspectral and thermal camera.
•To     t fy s  ta        c s fo   agwo m   t ct o .
•To      op s  ta    mo   s fo   agwo m   t ct o  at fo   s     ty 
levels of infestation for plantation environment.

SIGNIFICANT ACHIEVEMENT

• Trial for thermal camera with drone has been done at Independent 
Smallholder oil palm area in Air Kuning, Perak and Penang for test on 
severity of bagworm infestation. 

TIMELINE
Year 2021 2022 2023

Activities 3 4 1 2 3 4 1 2 3

literature review

Equipment preparation

Data collection



CONCLUSIONS

• The IPM program has successfully reduced the bagworm population in severely

infested areas. The effect can be seen clearly after two years of IPM application in

the infested areas.

• With implementation of IPM, the bagworm problem can be managed proficiently

using high tech tools such as drones and effective for long-term control.

• MPOB's unwavering dedication to the Integrated Pest Management (IPM) strategy 

is crucial in controlling the bagworm outbreak in oil palm. 

• Through ongoing research, MPOB not only refines the current strategy but also lays 

the groundwork for an evolved approach, ready to tackle future challenges. This 

commitment to excellence ensures the resilience of the oil palm industry against 

persistent bagworm infestations
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