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Organization and cost requirements of government-recommended fall armyworm
control measures in Indochina countries

The fall armyworm (FAW), Spodoptera frugiperda, a polyphagous pest native to the
Americas and known for causing significant damage to maize crops, was first detected in
West Africa in 2016 and was reported in Southeast Asia by 2019. However, there is still
room for a systematic organization of information on the FAW management strategies of
ASEAN governments, including their feasibility for adoption at the farm level. This study
categorizes FAW control measures recommended by governments and assesses their
alignment with practices adopted by farmers in the Indochina region, including Myanmar,
Thailand, Laos, Cambodia, and Vietnam. The findings aim to provide critical insights to
support the development and dissemination of integrated pest management (IPM)-
oriented FAW control technologies.

FAW control measures promoted by governments for farmers include brochures,
websites, and social media in local languages. While many countries recommended
chemical pesticides such as emamectin benzoate, concerns about resistance have led to
the promotion of resistance management and biological controls, including microbial
agents and natural enemies (Table 1). A survey of 127 feed maize farmers in Thailand in
September 2021 revealed that foliar application of chemical pesticides was the dominant
FAW control method, with no farmers reporting the use of seed treatments or natural
enemies. From October 2022 to March 2023, interviews with 14 feed maize farmers in the
Indochina region were conducted to analyze production costs for individual operations.
Across various countries, pest prevention and control costs, including application and
opportunity costs, accounted for less than 5% of total production costs for most farmers
(Fig. 1). The foliar application of emamectin benzoate was prevalent, with material costs
averaging $9/ha and application costs $5/ha, indicating relatively low expenses.

To encourage the adoption of chemical insecticide alternatives recommended by
national governments, their costs must not become significantly higher than those of
foliar applications of emamectin benzoate. According to our survey results and prior
studies, seed treatments and the release of natural enemies show potential as cost-
effective measures, warranting further investigation. However, the limited sample size of
farmer interviews in this study highlights the need for broader surveys to draw more
generalizable conclusions, particularly regarding specific figures such as the cost of
emamectin benzoate.
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Table 1. FAW control measures recommended by three or more Indochina countries

Method Description Country
Sampling and monitoring
Insect traps Pheromone trap; light trap; sweet-sour bait trap MTC
Chemical control
Recommended Emamectin benzoate (MTLCV); indoxacarb (MTLCV); MTLCV
active ingredients chlorantraniliprole  (MTLC); flubendiamide  (MTLC);

spinetoram (TLV); methoxyfenozide + spinetoram (TL);
chlorfenapyr (TL); lufenuron (TV)

Application

- Seed treatment Cyantraniliprole; cyantraniliprole + thiamethoxam TLV
Insecticide resistance Alternate use of insecticides with different active MTLV
management (IRM) ingredients to avoid resistance evolution in pests; switch

chemical groups every 30 days
Biological control
Insect natural enemies

- Egg parasitoids Trichogramma spp. MTV

- Predators Earwigs; predatory stink bugs; assassin bugs; ladybugs TCV

Pathogens

- Bacteria Bacillus thuringiensis var. aizawai or kurstaki MTLV

Conservative No tillage, retain crop residues, and perform crop rotation MTV

biological control to encourage beneficial insects; restrict use of chemical
pesticides

Cultural and interference methods
Agronomic practices

- Weeding Eliminate grassy weeds MCV
Other methods
Hand picking Twice a week when FAW oviposition is heavy, and after that MTV

at weekly or fortnightly intervals
Selected recommended techniques from the six categories of measures, including only those

recommended by three or more countries. Country abbreviations: “M" = Myanmar, “T" = Thailand, "L" =
Laos, “C" = Cambodia, "V" = Vietnam. In the chemical control category, the names of countries
recommending each specific active ingredient are listed.
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Fig. 1. Proportion of production costs for each maize production stage,

wet season, 2022

The horizontal axis is labeled in 10% intervals, with all categories capped at a maximum of 60%.
“Insect control” denotes foliar chemical insecticide treatment. “Post-harvesting” includes de-husking,
threshing, drying, and transportation of seeds from the field to the market. “Disease prevention and
curing” was not included due to zero responses in the survey. Interviews were also conducted in Laos;
however, no valid responses were obtained.
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