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DAY 1 – 24 APRIL 2019 WEDNESDAY 

0800–0900 Registration 

0900–0910 Opening address by SPMA President Andrew Chan 

0910-0930 
Speech by Guest of Honour Minister for the Environment and Water Resources  
Mr Masagos Zulkifli 

0930-1000 
Opening Ceremony by Guest of Honour 
Exhibition Visit by Guest of Honour 
Tea break 

1000–1045 
Keynote lecture by Assoc Prof Ng Lee Ching (National Environment Agency, Singapore) – 
Innovative, smart and green pest management. 

SESSION 1: URBAN PEST MANAGEMENT I 
Session Chair: Dr Christina Liew 

1045–1115 
Dr Stephen Doggett (Westmead Hospital, Australia) - Non-chemical and least toxic control 
strategies against bed bugs 

1115–1145 
Dr Chin-Cheng Yang (Kyoto University, Japan) - Viral infection in ants – exploiting the 
science into management of pest ants. 

1145–1215 
Prof Lee Chow Yang (Universiti Sains Malaysia, Malaysia) - Recent innovations in the 
science of baiting urban pests 

1215–1330 Lunch 

1330-1350 
President Hong Won Soo (Korea Pest Control Association) - FAOPMA Pest Summit 2019 
Promotion Presentation 

SESSION 2: URBAN PEST MANAGEMENT II 
Session Chair: Dr Stephen Doggett 

1350–1420 
Dr Christina Liew (National Environment Agency, Singapore) - Public communications and 
engagement for project Wolbachia – Singapore. 

1420–1450 
Dr Chong Chee Seng (National Environment Agency, Singapore) - Project Wolbachia – 
mosquito surveillance tools 

1450–1520 
Dr Agnes Koou (National Environment Agency, Singapore) - Insecticide resistance of 
Aedes aegypti in Singapore – a comprehensive study 

1520–1550 
Dr Ary Faraji (Salt Lake City Mosquito Abatement District, Utah, USA) - Surveillance and 
control for invasive Aedes in the United States. 

1550–1610 Tea break 

 

  



 

 

SINGAPORE URBAN PEST 

MANAGEMENT FORUM 2019 
Towards Innovative, Smart & Green Pest Management 

3 

SESSION 3:  INNOVATOR SESSION I 
Session Chair: Mr Andrew Chan 

1610–1630 Bayer Co (M) Sdn Bhd - Modernizing learning in the pest management industry. 

1630–1650 Sumitomo Chemical Asia Pte Ltd – Mirakn®, Revolutionary desiccated CO2 technology. 

1650–1710 Pestech Holding (S) Pte Ltd - Innovating & investing leadership. 

1710–1730 
Vidaverde Int’l Pte Ltd – “Say No to Poison” with Termimesh and RatsectPro, no-poison 
termites and rats control. 

 

 

DAY 2 – 25 APRIL 2019 THURSDAY 

SESSION 4: URBAN PEST MANAGEMENT III 
Session Chair: Prof Lee Chow Yang 

0830–0900 
Dr Grace Yap (National Environment Agency, Singapore) - Changing ecology of urban rats 
– surveillance tools. 

0900–0930 
Dr Heo Chong Chin (Universiti Teknologi Mara, Malaysia) - Innovations in the 
management of sewer and fruit flies. 

0930–1000 
Dr Veera Singham Ganesan (Universiti Sains Malaysia, Malaysia) - Current perspectives in 
termite baiting system. 

1000–1030 Tea break 

SESSION 5:  INNOVATOR SESSION II 
Session Chair: Mr Ng Say Kiat 

1030–1050 
Cre8Tec Pte Ltd – Data-driven approaches for sustainable rodent risk management, 
through our RATSENSE system. 

1050–1110 
Asiatic Agricultural Industries Pte Ltd – Environmental & human safety concerns related to 
fumigants – Current status & way forward. 

SESSION 6:  URBAN PEST MANAGEMENT IV 
Session Chair: Dr Veera Singham Ganesan 

1110–1140 
Dr Khoirul Himmi Setiawan (Indonesia Institute of Science, Indonesia) - Drywood termite 
detection and management strategies. 

1140–1210 
Dr Wan Fatma Zuharah (Universiti Sains Malaysia, Malaysia) - Green management 
strategies against vector mosquitoes. 

1210–1230 Closing remarks 
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OPENING ADDRESS 

Mr Andrew Chan, President 

Singapore Pest Management Association (SPMA) 

 

 

 

 

A very warm welcome to everyone to this first ‘Singapore Urban Pest Management Forum’ organized by SPMA. 

The theme for this Forum ‘TOWARDS INNOVATIVE, SMART AND GREEN PEST MANAGEMENT’ is a timely 

reflection of the current stage of pest management in Singapore. With increasing environmental consciousness 

and demands for better pest management services, increasing manpower to meet the service demand is not 

sustainable given our manpower constraints. Transforming the industry through innovation is thus necessary to 

improve productivity, promote growth and create better jobs. SPMA has taken the initiative to organize this 

event with the objectives of encouraging industry players to adopt new technology, upskill the workforce for 

better productivity and add value to our services. 

 

Challenges to Pest Management Industry 

As we develop into a global city and with the rising public expectations, a higher standard of service and 

professionalism will be expected from the pest management industry. We firmly believe that the industry will 

continue to play a vital role in modern Singapore. However, just like many service industries, Singapore’s aging 

workforce and slowing manpower growth are our two major concerns. We are facing a shortage of suitable 

workers and the inability to attract and retain younger workers into this industry. In order to continue playing 

an active role in protecting health and properties in modern Singapore, we need to shift our paradigm on the 

ways that we run our businesses in this complex operating environment. 

 

Transform to Sharpen Our Competitive Edge  

To remain competitive and viable, we need to invest in the future and to innovate continuously. We urge all our 

industry partners to explore the following areas for transformation to ensure sustainability: 

a) Continuing to review and streamline our work procedures to improve service efficiency; 

b) Embracing digitization and adopting new technology and equipment to re-skill the workforce and 

undertake a more complex range of services;   
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c) Training, up-skilling and paying decent wages to our workforce to help them progress in their 

career path and take ownership of their own skill development; 

d) Embracing new innovations and green technology to protect our precious environment; 

e) Leveraging on Government incentive and grants to transform our businesses. 

 

SPMA would like to offer our expertise to work with all Government agencies and other stakeholders in adopting 

new innovative technologies and services. We can act as a resource center to connect the stakeholders involving 

in the project by providing market and project intelligence, consultancy and resources. Our aim is to help in 

facilitating and accelerating the adoption and transformation processes.  

 

In this Forum, we have laid out a very comprehensive series of presentations by 14 renowned speakers and 

seven reputable innovators over the next one and a half days to address the issues that I highlighted. I am sure 

the shared experience and contacts will further raise the professionalism and productivity of our industry. 

 

Lastly, I would like to thank our Minister for joining us in officiating this event. Also, I would like to thank all our 

sponsors and exhibitors, speakers and innovators, our Technical Advisor Prof. Lee Chow Yang, National 

Environment Agency (NEA), Employment and Employability Institute (e2i) and Workforce Singapore (WSG) for 

their sponsorship and support to enable this event possible. 

My colleagues & I wish you all an enjoyable and engaging time at our 1st Singapore Urban Pest Management 

Forum.   

 

Thank you! 
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GUEST OF HONOUR SPEECH 

Mr Masagos Zulkifli, Minister 

Ministry for the Environment and Water Resources 

 

 

 

 

Singapore’s Clean and Green Journey 

Singapore has come a long way in our quest to be clean and green. Those who are old enough like 

myself will remember that in the 1960s, we were a dirty and polluted city. In fact, we had very poor sanitation 

as well. Over the years, we have put in place waste and vector management systems, and this has helped to 

safeguard our health and protect our environment. Indeed, we should be proud that within just one generation, 

every home has a toilet, everyone has access to clean sanitation and water.  

Today, Singapore enjoys a global reputation of being a clean and liveable city, thanks to the good work 

of people like yourself, and those who came before us. We have a very high standard of public health as well. 

Our founding fathers worked very hard so that we are now enjoying what they thought would be useful to put 

in place even before developing Singapore. And indeed, yourselves too - in pest management sector – play a 

very important role.  

 

Challenges in the Pest Management Sector 

But we cannot rest on our laurels. Things are changing in our environment in ways that even the pest 

management sector must take note of. Firstly, as our economy and consumption continue to grow, service 

demands and public expectations over performance standards will increase. Climate change, which can affect 

everything we do and how we live, will also lead to escalation of pest and vector problems. We may see a higher 

incidence of vector-borne diseases when higher temperatures are on us. Therefore, pest management 

businesses and employees must innovate continuously for a changing and challenging environment, use new 

technologies, improve efficiency and for in particular for Singapore due to our declining population, increase 

productivity. 

 

Transforming the Pest Management Sector 

I am encouraged to see that several of you in our pest management sector have begun embracing 

innovation and technology. Firms such as Anticimex Pest Management and Pestech Holding use sensors and 
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data analytics to better monitor rodents and place traps effectively. So it is not just an art of putting things 

around and hoping that through experience, one will know how and where to put the traps, but also to use 

science to enhance this ability and effectiveness. Companies are also training their employees in insect biology 

and behaviour to tackle pest infestation upstream. Your partner, the National Environment Agency (NEA), has 

also collaborated with local and international companies to develop creative solutions to support the production 

and release of male Wolbachia-Aedes mosquitoes. In fact, five intellectual property patents have been filed from 

the innovations. These are good results, but we must do more. 

To help companies transform, my Ministry launched the Environmental Services Industry 

Transformation Map, or ES ITM, in December 2017 for the cleaning and waste management sectors. Both sectors 

have since made good progress in innovation and productivity. The pest management sector shares similar 

market characteristics and challenges with these two sectors. I am pleased to announce that we will now include 

the pest management sector in the ES ITM. With this integration, businesses will be able to synergise cleaning, 

waste management and pest management services to reap greater efficiency and productivity. The NEA will 

conduct a manpower study later this year to support the integration. We will share more details when ready.  

To raise performance and public health standards in the pest management sector, the NEA has 

consulted the industry on how we can enhance the licensing regime for vector control operators, technicians 

and workers. The NEA will also assess feasibility of extending the Environmental Control Officer scheme to 

shopping malls. The move will better support pest management efforts at these premises. The shopping malls 

have high pedestrian traffic and other risk factors such as a rising number of food and beverage outlets and 

potentially more food waste generated. These moves will uplift overall standards in environmental management 

and also offer additional pathways to environmental services professionals. 

 

Conclusion 

To conclude, there is immense potential to transform our environmental services and pest 

management sector. This not only presents opportunities to develop our local enterprises and provide good jobs 

for Singaporeans, it will also ensure Singapore remains clean and green for our future generations. 

On this note, I thank Singapore Pest Management Association for working with NEA and other 

stakeholders to uplift the professionalism of Singapore’s pest management industry. I also congratulate the 

Executive Council and members for staging this Singapore Urban Pest Management Forum.  I wish all of you a 

fruitful experience at the forum.  

 

Thank you.  
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KEYNOTE LECTURE  

Innovation, Smart and Green 

Pest Management 

Lee-Ching Ng 

Environmental Health Institute, National Environment Agency, 

Singapore. 

Email: NG_Lee_Ching@nea.gov.sg 

 

While some urban pests are just annoying, others such as mosquitoes and rats could transmit diseases.  Riding 

on the waves of urban growth, global trade and travel, many of these disease vectors have thrived and invaded 

new territories. While environmental management and the use of chemicals may have helped to control some 

local situations, the spread of these invasive vector species and the resultant affliction to the communities have 

been difficult to curb. The prolonged and careless use of chemicals have also led to insecticide resistance and 

some undesirable environmental impact.   

Today, advances in biotechnology, sensors and artificial intelligence have provided opportunities for paradigm 

shifts. The presentation will discuss innovative developments and potential approaches that leverage these 

advancements and allow surveillance and control of these vectors, with minimal impact to the ecology and 

environment. These developments demonstrate the importance of multidisciplinary collaboration, which 

integrates engineering, biology, machine learning, internet of things, design and social sciences, as we create 

effective and environmentally friendly solutions to tackle the challenges of urban vectors. 

 

 

 
 

mailto:NG_Lee_Ching@nea.gov.sg
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Non-chemical and Least Toxic Control 

Strategies against Bed Bugs 

Stephen L. Doggett 

Department of Medical Entomology, NSWHP-ICPMR, Westmead Hospital, 

Westmead, NSW, 2145, Australia. 

Email: Stephen.Doggett@health.nsw.gov.au  

 

 

Bed bugs (Cimex hemipterus and Cimex lectularius) are considered to be one of the hardest of all urban pests to 

control. This is due to the insect having evolved a range of mechanisms that have conferred an extraordinarily 

high level of insecticide resistance. For example, in one study from our laboratory, a resistant strain of Cimex 

lectularius was found to be over 1.2 million times more resistant to permethrin than a susceptible strain. This 

means that insecticides cannot be relied on for the control of bed bugs, and an integrated program 

encompassing non-chemical means must be undertaken. Discarding items in a heavy infestation is very effective 

at reducing the insect biomass, however all items in the infested premise must be sealed in plastic prior to 

removal to avoid the spread of the insects. Items removed should be rendered unusable. Vacuums can quickly 

reduce insect numbers, the machines are cheap, and require little training. Ideally vacuums should contain a 

HEPA filter to trap allergens, and have a disposable bag to contain the trapped bed bugs. Bed bugs eggs are 

glued onto the substrate and resist removal. Mattress encasements have a number of advantages. They can 

contain a bed bug infestation and so the mattress does not need to be discarded. The better units incorporate 

a bite-proof polyurethane membrane. Having few seams, means there are less harbourages, and being white 

means that bed bugs and their spotting are easily detectable. Extremes in temperature are very effective at 

killing bed bugs. Exposure to 44oC for 1 hour or 60oC instantly, will result in their death. High temperatures can 

be applied by hot water and dryers (for infested clothing and linen), steam machines, and via dry heat. Dry heat 

methods either involve large units that derive the heat via electric means or from propane gas. It is important 

that the heat is distributed evenly and that detailed temperature monitoring is undertaken to ensure that the 

bed bug lethal threshold is reached. Failures with dry heat, can be the result of ‘heat sinks’ in the premises such 

as tiles, brick work, and other materials. For freezing, bed bugs need to be exposed to -20oC for at least 2 hours. 

This method can be effective for treating delicate items such as clothing that is heat sensitive. Devices that use 

high pressure gas to freeze bed bugs are not reliable. The gas stream must displace air and can blow bed bugs 

about non-lethally. As per the use of all equipment, a thorough knowledge of the product’s limitations is 

essential to avoid control failure.  

mailto:Stephen.Doggett@health.nsw.gov.au
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Monitoring is also an essential component of an integrated control program. Recently it has been shown that as 

little as two pitfall style traps can detect most bed bug infestations.  Non-chemical methods of bed bug control 

can help to reduce insect numbers, which in turn means that is less work for the insecticides, increasing the 

potential for treatment success. Less insecticides, also means less exposure of chemicals to the client, and to the 

environment. 
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Viral Infection in Ants – Exploiting the 

Science into Management of Pest Ants 

Chin-Cheng (Scotty) Yang 

Research Institute for Sustainable Humanosphere, Kyoto University, Uji, Japan. 

Email: ccyang@rish.kyoto-u.ac.jp  

 

 

 

Two major components towards successful ant management are accurate monitoring and selection of 

appropriate low-toxicity bait. While an extensive body of literature exists on factors that influence the efficiency 

of both components, the effect of pathogen has never been examined and thus overlooked. In this paper, we 

report that virus-infected fire ants forage much less and prefer carbohydrates over oily and protein-rich foods 

compared to their uninfected congeners. Interestingly, similar foraging patterns were also found in other pest 

ants such as Argentine ants and yellow crazy ants, suggesting foraging alterations appear to be common 

behavioural responses associated with viral infection in ants. Yet these findings raise two immediate pest 

management concerns: 1) one should interpret result of ant monitoring cautiously as conventional food lures 

may result in underestimating actual ant numbers; 2) virus-infected ants may not ingest a sufficient dose of bait 

for successful control since use of low-toxicity baits for ant control requires that ants consume a sufficiently 

lethal quantity. To cope with such behavioural consequences, several techniques to enhance current food lures 

and bait products are being developed and evaluated in our lab and will be tested in the field shortly. 

  

mailto:ccyang@rish.kyoto-u.ac.jp
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Recent Innovations in The Science of 

Baiting Urban Pests 

Chow-Yang Lee 

Urban Entomology Laboratory, Vector Control Research Unit, School of 

Biological Sciences, Universiti Sains Malaysia, 11800 Penang, Malaysia. 

Email: chowyang@usm.my  

 

 

This presentation will discuss the recent development in the science of baiting urban pests, namely termites, 

cockroaches, bed bugs, flies and pest ants.  These latest innovations emphasized on least toxic insecticide, or no 

insecticide approaches.  Both artificial and natural sweeteners were found to exert mortality to fruit flies, pest 

ants, and cockroaches.  Monosodium glutamate (MSG) increased the palatability of ant bait.  In a study 

examining blood constituents on bed bugs, ATP was found to be an effective phagostimulant on both adult and 

immature stages.  This has the potential to be incorporated in the development of a bait against bed bugs. An 

infection by virus SINV-1 led to a reduction in foraging activity and caused dietary changes in fire ant. The recent 

development of above-ground fluid bait for subterranean termites promises immediate bait consumption and 

shorter colony elimination time.  The implication of these innovations in the future of urban pest management 

will be discussed. 

  

mailto:chowyang@usm.my
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Public Communications & Engagement 

for Project Wolbachia – Singapore 

Christina Liew 

Corporate Communications Department, National Environment Agency, 

Singapore 

Email: Christina_LIEW@nea.gov.sg  

 

Public communications and engagement are critical to the success of novel vector control technologies – for 

their field trials, future use and acceptability. Through ‘Project Wolbachia – Singapore’, the National 

Environment Agency (NEA) is evaluating the use of male Wolbachia-Aedes mosquitoes to further suppress 

the Aedes aegypti mosquitoes in the community. When these released male Wolbachia-Aedes mosquitoes mate 

with female Aedes aegypti mosquitoes in the community, the resultant eggs do not hatch. The continual release 

of male Wolbachia-Aedes mosquitoes over time is thus expected to reduce the viability of the Aedes 

aegypti eggs, and bring about a gradual reduction in the urban Aedes aegypti mosquito population.  Following 

years of laboratory studies, risk assessment, and extensive stakeholder and community engagement, NEA 

carried out the Phase 1 field study (October 2016 to May 2017), involving the release of male Wolbachia-

Aedes mosquitoes at three study sites in Singapore – Braddell Heights, Tampines West and Nee Soon East. A 

further understanding of the behaviour of the released male Wolbachia-Aedes mosquitoes in Singapore’s urban 

environment was obtained. In addition, much fewer Aedes aegypti adult mosquitoes were found at the release 

sites, and half of the collected Aedes aegypti mosquito eggs did not hatch, providing strong indication that the 

released Wolbachia-Aedes males had successfully competed with the urban Aedes males and mated with some 

of the urban Aedes aegypti females. The Phase 2 field study (April 2018 to January 2019) was designed to address 

the challenges posed by Singapore’s high-density and high-rise urban landscape. The expanded area of the study 

sites and the high floor releases (in addition to ground floor releases) of Wolbachia-Aedes mosquitoes yielded 

improved results. At the Nee Soon East study site, the urban Aedes aegypti mosquito population was suppressed 

by about 80 per cent, whilst a 50 per cent suppression was observed at the Tampines West study site. From 

February 2019, the project will progress to the Phase 3 field study, where both study sites will be expanded to 

determine if suppression of the urban Aedes aegypti mosquito population can be sustained in larger areas.  The 

project has received strong support from stakeholders and the community. NEA hopes to 

use Wolbachia technology to complement its existing vector control efforts – a successful Wolbachia-

Aedes control technology would become an additional tool in the fight against not just dengue, but also other 

diseases transmitted by Aedes aegypti, such as Zika, chikungunya and Yellow Fever. 

mailto:Christina_LIEW@nea.gov.sg
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Project Wolbachia – Mosquito 

Surveillance Tools 

Chee-Seng Chong 

Environmental Health Institute, National Environment Agency, Singapore. 

Email: CHONG_Chee_Seng@nea.gov.sg  

 

 

The National Environment Agency regularly explores novel mosquito control methods to improve dengue 

control in Singapore, and has being studying the Wolbachia suppression approach since 2012. This approach 

takes advantage of the ability of the Wolbachia bacterium to cause cytoplasmic incompatibility, where non-

viable eggs are laid by urban disease-transmitting female Aedes aegypti mosquitoes that have been mated by 

male Wolbachia-carrying Ae. aegypti mosquitoes (Wolbachia-Aedes). Using several surveillance tools, 

Project Wolbachia has collected data on how high and far male Wolbachia-Aedes mosquitoes can fly, how long 

they live, their mating competitiveness in actual field conditions, and has demonstrated that the approach is 

capable of suppressing the urban disease-transmitting Ae. aegypti mosquito population. The tools, including 

Gravitraps, fan-based traps and ovitraps, will be shared to illustrate how the data were collected and their utility 

in Singapore high-rise residential landscape. 

 

 

  

mailto:CHONG_Chee_Seng@nea.gov.sg
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Insecticide Resistance of Aedes Aegypti 

In Singapore – A Comprehensive Study 

Sin-Ying Koou1, Chee-Seng Chong 1, Chow-Yang Lee2, 

Indra Vythilingam3, Sook-Cheng Pang1, Cheong-Huat 

Tan1, Lee-Ching Ng1,4 
 

1Environmental Health Institute, National Environment Agency, Singapore.  

Email: KOOU_Sin_Ying@nea.gov.sg  

2Universiti Sains Malaysia, Malaysia 

3University of Malaya, Malaysia  

4Nanyang Technological University, Singapore 

 

In Singapore, environmental management and source reduction of mosquito vectors are the cornerstones of 

vector control programme. The use of insecticides is an integral component of the vector control programme, 

particularly in outbreak and dengue cluster management. However, the primary dengue vector in Singapore, 

Aedes aegypti has shown resistant to pyrethroids. Previous bioassay studies have reported development of 

insecticide resistance in some areas in Singapore. This study involved the classical WHO bioassay method, the 

use of synergists, biochemical assays and molecular technique to determine the insecticide susceptibility in 

seven field populations of Ae. aegypti in Singapore, and to investigate its underlying mechanisms involved. 

Bioassays revealed different levels of resistance to pyrethroids (deltamethrin, cypermethrin, permethrin and 

etofenprox) and susceptibility to organophosphates (temephos and pirimiphos-methyl), Bacillus thuringensis 

israelensis (Bti) and pyriproxyfen. The insecticide susceptibility profile of Ae. aegypti was found to be 

homogeneous among different study sites. The addition of synergists generally failed to enhance the toxicity of 

the insecticides investigated, suggesting an insignificant role of metabolic-based resistance. Further biochemical 

investigation of specific metabolic enzyme activities suggested that detoxifying enzymes (mono-oxygenases, 

esterases, glutathione S-transferases and altered acetylcholinesterases) generally did not contribute to the 

resistance observed. The prevalence of pyrethroid resistance in Ae. aegypti populations is significantly inferred 

by the knockdown resistance (kdr) mechanism. Molecular assay revealed the presence of kdr mutations, S989P, 

V1016G and F1534C in resistant-strains of Ae. aegypti. Most (77%) individuals possessed F1534C mutation, 

reflecting the wide distribution of this mutation in field populations of Ae. aegypti. These data help to guide the 

use of chemicals for operational control of Ae. aegypti in Singapore.   

mailto:KOOU_Sin_Ying@nea.gov.sg
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Surveillance and Control for 

Invasive Aedes in the United States 

Ary Faraji 

Salt Lake City Mosquito Abatement District, 2020 North Redwood Road, Salt 

Lake City, Utah 84116-1248, USA. 

Email: ary@slcmad.org   

 

 

The Asian tiger mosquito, Aedes albopictus, and the Yellow Fever Mosquito, Aedes aegypti, are highly invasive 

container-inhabiting species with a global distribution. These mosquitoes are highly adapted to urban and 

suburban areas, and commonly oviposit in artificial containers, which are ubiquitous in these peridomestic 

environments. The increase in speed and amount of international travel and commerce, coupled with global 

climate change, have aided in the resurgence and expansion of these species into new areas of North America. 

In many parts of their range, both species are implicated as significant vectors of emerging and re-emerging 

arboviruses such as dengue, chikungunya, and now Zika. Although rapid and major advances have been made 

in the field of biology, ecology, genetics, taxonomy, and virology, relatively little has changed in the field of 

mosquito control in recent decades. This is particularly discouraging in regards to container-inhabiting 

mosquitoes because traditional integrated mosquito management (IMM) approaches have not been effective 

against these species. Many mosquito control programs simply do not possess the man-power or necessary 

financial resources needed to suppress Ae. albopictus effectively. Therefore, control of mosquito larvae, which 

is the foundation of IMM approaches, is exceptionally difficult over large areas. This presentation recaps the 

current surveillance and control measures utilized in the United States against these invasive Aedes mosquitoes. 

I will highlight the collaboration between academia, local mosquito control programs, state and federal 

organizations, non-profit and volunteer institutions, and private industry in the paradigm shift that has occurred 

for mosquito control in North America. The presentation will discuss larval biology and habitats, door-to-door 

control efforts, source reduction, direct application of larvicides, biological control agents, area-wide low-

volume application of larvicides, hot spot treatments, autodissemination stations, public education, adult traps, 

lethal ovitraps, barrier–residual adulticides, hand-held ultra-low-volume adulticides, and area-wide adulticides 

applied by ground or air. The presentation will conclude with future recommendations for practitioners, 

researchers, private industry, and policy makers. 

  

mailto:ary@slcmad.org
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Changing Ecology of Urban Rats – 

Surveillance Tools 

Grace Yap 

National Environment Agency, Singapore. 

Email: Grace_YAP@nea.gov.sg  

  

 

Understanding the ecology of rats is essential for the formulation of effective rodent control strategies, as this 

knowledge aids in the estimation of the temporal stability and spatial connectivity of rat populations. This 

presentation will discuss changing ecology of urban rats and the surveillance tools that can be used for 

population monitoring. 

Through the use of surveillance cameras, we are able to study the movement and behaviour of rats in urban 

Singapore- how they use the infrastructures we have built for ourselves to facilitate their survival. Beyond 

burrows, we are seeing rats using the sanitary lines to assess food available in our bin chutes. In indoor settings, 

we are seeing both Rattus norvegicus and Rattus rattus spp. sharing the same space (sometimes even Mus 

musculus), using false ceilings, false walls and false floors to move and harbour. Other than improving our 

understanding of disease ecology, surveillance tools like cameras and sensors are also useful for monitoring rat 

populations, giving us the opportunity to use them as an early warning and risk mitigation system. 
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Innovations in the Management of 

Sewer and Fruit Flies 

Chong-Chin Heo 
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Email: chin@salam.uitm.edu.my  

  

 

Dipterans such as sewer flies (Psychodidae) and fruit flies (Drosophilidae) are nuisance to households, with the 

latter having significant agricultural importance. Sewer flies, also known as drain flies or moth flies, are small, 

dark-winged, and non-biting insects. The larvae are typically found in polluted aquatic habitats, such as 

malfunctioned wastewater treatment plants where they feed on decomposing organic matters. In homes, the 

adult flies are commonly found on the walls of bathrooms. They become a nuisance in large quantities and 

intestinal myiasis cases have been reported. Although sewer flies are often a temporary problem, management 

of chronic infestations are challenging.  Fruit flies, also called pomace or vinegar flies, are small-sized with bright 

red eyes. They can often be seen hovering around ripe fruits and decaying vegetables in kitchen areas. Besides 

fruits and vegetables, they also feed on animal faeces and therefore acting as mechanical vectors in transmitting 

pathogens. Medical importance of Drosophila has also been highlighted in reports of nasal and neonatal myiasis. 

The classical control methods for sewer and fruit flies include ecological (e.g., elimination of main breeding sites 

and environmental manipulation), chemical (e.g., insecticide spraying, baits, pheromones, insect growth 

regulators, natural attractants), physical (e.g., traps, flyswatter, screen installation), biological (e.g., natural 

enemies), and integrated management system. Basic monitoring and inspection are through routine visual 

inspection for fly breeding sites. Devices such as sticky traps or UV light traps may also be used for monitoring. 

However, innovation in communication is necessary to capture real-time data (through video recording) on 

location and intensity of the fly population. An online centralized database that is accessible for both facility 

managers and pest control professionals should be established. This will enable simultaneous tracking of 

multiple facilities and allow targeted corrective actions to be implemented immediately. Follow-up of the 

infested facilities should be conducted following treatments.  In light of the scientific updates in entomology, 

novel control options such as new biorational materials (e.g., plant extracts, pheromones), biological methods 

(e.g., endosymbiont bacteria, quorum sensing, volatile organic molecules, sterile insect technique, incompatible 

insect technique), and genetic technology (e.g., gene editing) should be translated into opportunities in the field 

of pest control.  
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Equally important, rethinking basic ecology may contribute to new ideas and innovations in control measures of 

these pest flies. Innovative control measures on their ecological aspects should be targeted on their 

developmental stages namely eggs, larvae, pupae, and adults, as well as on the behaviours of flies such as flying, 

resting, feeding, and mating. In addition, physiological (e.g., nervous system, reproductive system, 

metamorphosis, etc.) and biochemical pathways (e.g., neural transmission, respiration, and metabolism) of flies 

can be targeted by novel chemical compounds. Combinations of recent technological advancements (e.g., 

drone-assisted monitoring and insecticide application system) and pest flies’ management through research 

innovations are urgently needed to confer better outcomes and satisfactions to the management of sewer and 

fruit flies. 
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Current Perspectives in Termite Baiting 

System 
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The subterranean termite is truly a conundrum for being the most destructive, xylophagous pest of urban 

structures and commercially important crops. The costs for prevention, control and repair attributed by the 

damages caused by the subterranean termites were estimated at billions of dollars annually. The complex 

ecological system and cryptic mode of living in the subterranean termite resulted in various challenges in the 

termite control industry. Chemical soil barrier treatments have been the critical tool for subterranean termite 

control in the last half century, but limitations with the soil termiticides approach have provided the impetus to 

look for greener alternatives. One such alternative is the termite baiting system. The objective of a termite 

baiting system is to manage termite infestation by eliminating the source of infestation, the colony, by exploiting 

the natural food sharing behaviour also known as trophallaxis. The strategy relies on the foragers to acquire and 

introduce the bait material to colony members which would result in the eventual collapse and death of the 

colony by killing or hampering the development and metamorphosis of colony members. The concept of baiting 

techniques for termite pest management dates back to late 1960s and with subsequent research investigating 

various active ingredients and formulations, the baiting system has emerged as one of the most promising green 

technology in termite pest management in various parts of the world. The current baiting system incorporates 

chitin synthesis inhibitors such as noviflumuron and diflubenzufron or slow-active metabolic inhibitors as active 

ingredients. Some baiting system may also incorporate biocontrol agents, such as Metharizium anisopliae as the 

active ingredient. The active ingredients and the mode of application in baiting system are target specific which 

poses low risks to the environment with reduced levels of pesticide use making it an efficient green technology 

desirable to pest control operators, pesticide regulatory board and home owners. The efficacy of a termite 

baiting system is influenced by three main factors; the matrix, active ingredient, and termite biology. Attention 

to variations in termite biology is important as one-fits-all-approach may not be successful against new invasive 

species unless the baiting system has been adapted to broader termite communities during the development 

process.  
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This review discusses the science underlying the development of baits for population management of 

subterranean termites, possible challenges in baiting system applications, updates information on the current 

commercially available termite baiting system, and potential future directions in the baiting technologies.  
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Drywood termite is second most economically important termite pest after the subterranean termite. Of the 28 

most invasive termite species globally, seven species or 25% are drywood termites, which account for at least 

20% of the estimated US$44 billion spent annually for termite control. Their distribution and invasiveness are 

correlated with their biological attributes and cryptic nesting habits. Unlike subterranean termites which require 

excess moisture, drywood termites spend almost their entire life-cycle inside the sound and dry wood upon 

which they feed. Thus, drywood termites inside their wooden nests appear to be ready-made for propagation 

by global trade and transportation of even a small infested-timber. Drywood termite management are often 

thought to be very challenging for some reasons: (1) the infestations are hidden from view; and (2) the lack of 

knowledge of foraging behavior and biological adaptations. One of important adaptive attributes is flexibility in 

production of secondary or replacement reproductives to sustain the colony. The immatures in the colony can 

develop into neotenic, secondary reproductives to replace the primary reproductives when they die or absent.  

Understanding drywood termite biology is the key step for successful control strategies, which include thorough 

inspections and treatments. A careful visual inspection is critical monitoring process in order to determine the 

extent of an infestation. Visual inspection identifies the presence of fecal pellets (excrement), small bore holes, 

as well as damages beneath wood surface. In areas where visual inspection is difficult or impractical, advance 

technological devices may be used to detect the possible locations of drywood termite colonies. These devices 

may include acoustic emission (listening devices), microwave technologies, highly sensitive thermal imaging 

(infrared cameras), or portable X-rays machines. Non-destructive equipment tools are important to determine 

active from inactive infestations and to pinpoint exactly where an active infestation is. The results of the 

inspection will characterize the best treatment options as there is no single control method is best for all 

situations. The treatments are divided into three general categories which reflect their areas of coverage: whole-

structure (fumigation), compartmental (excessive heat/cold treatment), and localized applications. For localized 

treatments, wood injection involving a subsurface pesticide injection have dominated attempts at control of 

drywood termites.  
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Although chemical treatments are the most widely used to control the infestation of drywood termite, toxicity 

for the environment and human habitat is a big concern. The growing interest to non-chemical/less chemical 

pest control options has spurred the development of alternative treatments for drywood termites. Management 

strategies of drywood termite should understand the foraging behavior and biological adaptations of drywood 

termites to provide a framework for integrative treatment which aim at minimizing detrimental side effects to 

human and environment. 
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Green Management Strategies Against 
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School of Biological Sciences, Universiti Sains Malaysia, 11800 Penang, Malaysia 
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Dengue fever has been a never-ending public health problem, especially in tropical and subtropical regions 

across the world. Mosquito-borne flaviviral infection caused by dengue virus (DENV) is now endemic in more 

than 100 countries, with an estimation of 400 million cases yearly. In 2016, Malaysia reported 100,028 cases, a 

similar burden compared to the previous year. It is a great misfortune to mankind due to the close association 

with mosquitoes regarding time and space. Mosquitoes tend to change their breeding habitats rapidly as a result 

of vector control activities; therefore, they are capable of adapting to various human habitats for successful 

reproduction. The health risks and threat inflicted by Aedes mosquitoes are too much to forbear and likely to 

aggravate due to emerging insecticide resistance. Although insecticide-based strategy has sometimes been 

successful, the monolithic reliance on chemical insecticides has led to adverse effects. Their widespread of 

misuses have caused the development of insecticide resistance in mosquitoes, with the main vector, Ae. aegypti, 

is being ranked eighth in the list of species with the highest reported number of cases of resistance worldwide.  

Green management is the process to minimize the harm to the environment. The best green management 

practices must be effective, reliable, long-lasting, and cause less harm to the environment. In the vector 

management, it has been long knowing that the use of chemical insecticide has adverse effects such as high 

toxin effects to living organisms, prolong of the residue in the environment and resistance on the target 

population. However, in the case of an epidemic situation that needs fast action, the chemical insecticide is still 

the best choice for vector management. In this case; few strategies can be done such as insecticide rotation, 

combining intervention and mosaics treatment to reduce the overuse of insecticides. Yet, there are other 

options in the green management for controlling mosquito vectors such as source reduction, larvicide and adult 

mosquito treatments using the biocontrol methods or insecticide derived from the natural resources. To 

maximize the effectiveness of the vector control program, the integrated vector management (IVM) has been 

proposed as a new concept to optimize the use of resources in order to maximize the efficacy and sustainability 

of vector control.  
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The multiply modes of action given from combination of various control agents in IVM should be an ideal tool 

to combat and overcome the risk of developing insecticide-resistance in the mosquito populations and reduce 

their adverse impact on the environment. In the end, rational decision-making can optimize the use of resources 

while caring for the environment for the green management strategy. 
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INNOVATION TALKS 

Bayer Co (M) Sdn Bhd 
Modernizing Learning in the Pest Management 
Industry. 

 

Speaker:  
Mr. Loh Chi Ming, Head, Strategic Diploma, Bayer Co 
(M) Sdn Bhd. 
 

Sumitomo Chemical Asia  
Pte Ltd 

Mirakn®, Revolutionary Desiccated CO2 Technology. 

 

 

Speaker:  
Mr. Satoru Suzuki, Manager, Global Marketing, 
Sumitomo Chemical Asia Pte Ltd. 
Dr. How Yee Fatt, Business Support Manager, Technical 
R&D, Bentz Jaz Singapore Pte Ltd. 
 

Pestech Holding (S) Pte Ltd Innovating & Investing Leadership. 

 

Speaker: 
Mr. Tong Kien Seng, Managing Director, Pestech 
Holding (S) Pte Ltd. 
 

Vidaverde International  
Pte Ltd 

“Say No to Poison” With Termimesh And Ratsectpro, 
No-Poison Termites and Rats Control. 
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Mr Cheng Wai Meng, Managing Director, Vidaverde 
International Pte Ltd 
 

Cre8tec Pte Ltd 
Data-Driven Approaches for Sustainable Rodent Risk 
Management Through Our RATSENSE System 
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Mr. Derek Tong, Business Development Manager, 
Cre8tec Pte Ltd. 
 

Asiatic Agricultural Industries 
Pte Ltd 

Environmental & Human Safety Concerns Related to 
Fumigants – Current Status & Way Forward 
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Mr. Ujjwal Kumar, Business Head (Fumigants) India & 
South East Asia Region, UPL Limited. 
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