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News from Academia
A compendium of new scientific publications relevant to the pest management 

industry
Compiled by Stephen L. Doggett and David Lilly

BED BUGS HAVE DIFFERENT DEGREES OF 
INSECTICIDE RESISTANCE DURING THE 
DAY

A paper just published titled “Circadian rhythms in 
insecticide susceptibility, metabolic enzyme activity, 
and gene expression in Cimex lectularius (Hemiptera: 
Cimicidae)” show how the common bed bug varies 
in its degree of susceptibility to insecticides over a 
24hour period. It appears that when the insect is 
most active it increases the production of metabolic 
detoxification genes. This makes sense as it is when 
it is active that it will more likely be exposed to 
deadly insecticides. Thus insecticide efficacy can 
vary tremendously during a 24 hour period.

Source: PLOS One (17/Jun/2019), https://journals.plos.
org/plosone/article?id=10.1371/journal.pone.0218343 

TIMING OF INSECTICIDE BARRIER TREATMENTS 
FOR THE MANAGEMENT OF THE ASIAN TIGER 
MOSQUITO
Barrier treatments involve the spraying with 
insecticides of vegetation and other areas where 
mosquitoes may rest. This form of treatment 
is undertaken for the control of a number of 
mosquitoes, including the Asian Tiger Mosquito, 
Aedes albopictus. Researchers from Rutger’s 
University in the US examined when was the best 
time to apply insecticides for the suppression of 
the mosquito, as the mosquito over-winters in the 
cooler temperate climate of New Jersey. It was 
found that barrier treatments were most effective 
when mosquito numbers peaked. In contrast, 
early seasonal barrier treatments, before mosquito 
numbers rose substantially, offered little benefit.

Source: Journal of Economic Entomology (June/2019), 
https://academic.oup.com/jee/article-abstract/112/3/1337
/5320678?redirectedFrom=fulltext 

USING FUNGUS TO KILL MALARIA CARRYING 
MOSQUITOES
With numerous insects have developed resistance, 
research continues to search for novel ways to 
control insect pests. For many years naturally 
occurring fungal pathogens have been investigated 
for the control of mosquitoes. An engineered 
fungus, Metarhizium pingshaense, that produces 
a spider venom was able to completely eradicate 
mosquitoes in an artificial environment within 45 
days. The concern will be what affect it has on other 
insect species. 

Source: Science (31/May/2019), https://science.sci-
encemag.org/content/364/6443/894

NEW ENVIRONMENTALLY SENSITIVE TOXIC 
BAITS FOR THE CONTROL OF MOSQUITOES AND 
SANDFLIES
In recent years, the use of toxic sugar baits as gained 
much attention as such an approach obviates 
the need for area-wide adulticiding of biting 
flying insects such as mosquitoes. Thus such an 
approach has less non-target impacts and a reduced 
environmental impact. Recently it was found that 
artificial sweeteners are toxic to a range of nuisance 
flies (see article in this edition on the control of sewer 
and fruit flies on page 39). New research has tested 
the effect of Sodium Ascorbate (SA), a naturally 
occurring substance in fruits and vegetables, on 
the longevity of mosquitoes and sand flies from 
the family Psychodidae. Concentrations of over 8% 
significantly reduced mosquito survival, although 
was not so effective against sand flies. This approach 
may prove to be effective where there are minimal 
competing natural sugar sources. 

Source: Journal of Medical Entomology (28/May/2019), 
https://academic.oup.com/jme/advance-article/

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218343
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ENHANCING THE EFFICACY OF INSECTICIDES 
AGAINST THE DENGUE MOSQUITO, AEDES 
AEGYPTI
With resistance being widespread in the dengue 
mosquito, Aedes aegypti, and the promise of new 
actives unlikely, there is a need to look at new 
formulations of existing products to see if efficacy 
can be enhanced. Recently it was discovered that 
the addition of some essential oils, can substantially 

improve the efficacy of pyrethroids, suggesting a 
synergistic effect. A group of researchers looked at 
eight different plant derived compounds to enhance 
the toxicity of a variety of pyrethroids. It was found 
that Geranium, patchouli and Texas cedarwood 
oils produced the highest improvement in efficacy. 
Interestingly, some oils were antagonistic, reducing 
the efficacy of the insecticides. Such research may 
help to prolong the market life of pyrethroids where 
resistance to this class has been demonstrated.

The common bed bug (Cimex lectularius) various in its susceptibility to insecticides during the day.

https://academic.oup.com/jme/advance-article/doi/10.1093/jme/tjz079/5499088
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Source: Medical and Veterinary Entomology (17/
May/2019), https://onlinelibrary.wiley.com/doi/10.1111/
mve.12380 

FAILURE OF TOTAL RELEASE FOGGERS DUE TO 
RESISTANCE
It is well known that total release foggers (insecticide 
‘bombs’) are ineffective at controlling a range of 
insect species including cockroaches. However 
these products are favoured by the home owner 
as a cheaper alternative to using the services of 
a pest manager. The question posed by a group 
of researchers from the US was, “why do these 
products fail”? In the region of the US where tested, 
it was found that the local cockroach population 
was resistant to pyrethroids (the main component 
of ‘bombs’) and that they possessed knockdown 
resistance. Thus resistance is one of the main reasons 
for the failure of insect bombs (SLD: the insecticide 
also fails to penetrate insect harbourages).

Source: Journal of Economic Entomology (23/May/2019), 
https://academic.oup.com/jee/advance-article-abstract/
doi/10.1093/jee/toz120/5497829?redirectedFrom=fulltext 

IS DEET SAFE?
Adverse reactions associated with the use of the 
repellent N,N‐diethyl‐meta‐toluamide (DEET) tend to 
be the result of misuse or gross overuse. In a paper 
titled “Is DEET a dangerous neurotoxicant?” a review 
of the deleterious reports of DEET are documented. 
Most adverse reactions involve skin reactions, which 
normally resolved with no further issue. DEET does 
not affect developing foetuses. In the US, both the 
Centers for Disease Control and Prevention and the 
Environmental Protection Agency endorse the use of 
DEET in the prevention of vector-borne diseases.

Source: Pest Management Science (8/May/2019), https://
onlinelibrary.wiley.com/doi/10.1002/ps.5476 

CHINA: INSECTICIDE RESISTANCE IN THE 
MALARIA VECTOR, ANOPHELES SINENSIS
Anopheles sinensis is an important vector of 
Plasmodium vivax (a variety of malaria) in China. Up 
until recently nothing was known of its insecticide 
resistance status. Studies revealed that it poses 
knockdown and metabolic resistance, and thus 
multiple resistance mechanisms. This is important 
information when it comes to control programs.

Source: Journal of Medical Entomology (May/2019), 
https://academic.oup.com/jme/article-abstract/56/3/803/
5305038?redirectedFrom=fulltext 

PAKISTAN: RESISTANCE IN AEDES AEGYPTI
Following reports of treatment failures against the 
dengue vector Aedes aegypti in the Punjab region 
of Pakistan, a research project began testing field 
strains for resistance to a variety of insecticides, 
including pyrethroids and an organophosphate. 
Variable levels of resistance to all compounds were 
found, from low to high resistance. Synergism 

studies suggest that target-site resistance (kdr) is 
probably involved along with metabolic resistance.

Source: Journal of Medical Entomology (27/Apr/2019), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjz057/5480658?redirectedFrom=fulltext 

A SWEET DEATH: KILLING MALARIA VECTORS
Insecticide treated bed nets and indoor residual 
sprays, have become the mainstay for malaria control 
campaigns. However, insecticide resistance means 
that such measures are becoming less effective. An 
alternative approach is to provide sugar meals in 
the environment, on which mosquitoes feed, which 
contains some compound toxic to them. In this case, 
crystals of Bacillus thuringiensis var. israelensis (Bti) are 
being mixed with the sugar. Bti is one of the main 
bioinsecticides being used for larval control today. 
In laboratory trials, insecticide resistant mosquitoes 
were fed on the Bti/sugar mixture and high mortality 
was recorded. Perhaps this method may be included 
into integrated programs for malaria control into the 
future.

Source: Journal of Medical Entomology (27/Apr/2019), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjz058/5480702?redirectedFrom=fulltext 

METOFLUTHRIN EFFECTS ON AEDES AEGYPTI
Metofluthrin is a common active in spatial repellents 
that can very effectively prevent mosquito from 
biting. Recently a group or researchers from Florida 
investigated the effects of sublethal exposure to 
metofluthrin in a variety of Aedes aegypti strains, 
including a pyrethroid resistant variety. For the 
susceptible mosquito strains (and to some extent, 
the resistant strains), those individuals exposed to 
metofluthrin, had reduced egg laying, fewer eggs, 
lower egg viability, and reduced larval survivorship 
in the eggs that did hatch. The studies show that 
even low levels of metofluthrin can reduce mosquito 
populations

Source: Journal of Medical Entomology (16/Apr/2019), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjz048/5466258?redirectedFrom=fulltext 

COLLECTING MOSQUITO POO TO DETECT 
PATHOGENS
Testing vectors such as mosquitoes for the presence 
of human and veterinary pathogens poses many 
logistical challenges; the research is both time 
consuming and generally very expensive. A novel 
approach undertaken by researchers in Australia has 
been to test the faeces of the insect for the presence 
of various viruses that cause disease in humans. This 
allows for the testing of many insects rather than a 
few, hopefully resulting in a more sensitive system 
that can alert the public to the dangers of human 
pathogens circulating in the environment.

Source: Journal of Medical Entomology (4/Apr/2019), 
https://academic.oup.com/jme/advance-article/
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INDONESIA: PYRETHROID RESISTANCE IN 
AEDES AEGYPTI
Insecticide resistance in the dengue vector Aedes 
aegypti is widespread. Resistance to the pyrethroids 
have been well documented in Indonesia. One form 
of resistance is ‘knockdown’ resistance (kdr), caused 
by genetic mutations. Molecular assays can detect 
these mutations, and a number of kdr mutations 
have been identified. Such research can help assist in 
developing effective mosquito control programs.

Source: Journal of Medical Entomology (3/Apr/2019), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjz035/5426653?redirectedFrom=fulltext 

BED BUGS IN AN OFFICE ENVIRONMENT
Bed bug infestations have been reported from a vast 
range of locations, including in offices. However, 
up until recently, infestations in the latter situation 
have not been well studied. A group of researchers 
from eastern USA investigated bed bugs in an office 
environment where repeated reports of bed bugs 
occurred over a two-year period. In spite of the bed 
bugs found to be highly concentrated, it took an 
extraordinary 69 days to eradicate the infestation. A 
combination of monitors, dry ice traps, and limited 
insecticidal dust treatments were used to eliminate 
the insects.

Source: Journal of Medical Entomology (2/April/2019), 
https://academic.oup.com/jee/advance-article-abstract/
doi/10.1093/jee/toz108/5481624 

BED BUGS: NEW APPLICATION FOR FUNGAL 
BIOINSECTICIDE
In the US, the fungal pathogen Beauveria bassiana 
is registered for the control of the common bed 
bug, Cimex lectularius. Researchers tested the 
effectiveness of the fungus when applied to mattress 
covers with and without permethrin impregnation. 
The permethrin impregnated cover reduced spore 
activation by 10%, however high mortality was still 
achieved in the bed bugs tested. Unfortunately in 
none of the treatments undertaken was a complete 
kill achieved. (SLD: there will be the question as to 
if people would want their bedding sprayed with 
fungal spores).

Source: Journal of Economic Entomology (April/2019), 
https://academic.oup.com/jee/advance-article-abstract/
doi/10.1093/jee/toz135/5496991?redirectedFrom=fulltext  

KOREA: CURRENT STATUS OF TICK-BORNE 
DISEASES IN SOUTH KOREA
Ticks are known to transmit a range of pathogens 
including viruses, bacteria, protozoa, and rickett-
sia. A review of the incidence and distribution of 
tick-borne diseases in Korea was undertaken from 
government data. A number of diseases appear to 
be increasing including Lyme disease, Q fever, and 
severe fever with thrombocytopenia syndrome 

(SFTS). A variety of other tick-borne diseases were 
also recorded.

Source: Vector-Borne and Zoontic Diseases (27/
Mar/2019), https://www.liebertpub.com/doi/pdf/10.1089/
vbz.2018.2298     

TAIWAN: MODELLING THE POTENTIAL 
DISTRIBUTION OF AEDES AEGYPTI WITH 
CLIMATE CHANGE
The dengue vector, Aedes aegypti, has the potential 
to enlarge its present distribution with climate 
change. To understand the possible future 
expansion of this species, modelling was undertaken 
to help determine the extent of this possible 
expansion. It is predicted with climate change that 
the species could expand its current distribution and 
management attempts should be undertaken to 
limit this happening.

Source: Pest Management Science (27/Mar/2019), https://
onlinelibrary.wiley.com/doi/10.1002/ps.5424 

PAKISTAN: RESISTANCE IN MUSCA DOMESTICA
Recently resistance to permethrin in the house 
fly, Musca domestica was reported in the Punjab 
province of Pakistan. In selective breeding for 
resistance, it was found that in just a few generations 
that permethrin resistance increased very rapidly. 
The study highlights the need to rotate insecticide 
classes to avoid the development of high levels of 
resistance.

Source: Pest Management Science (14/Mar/2019), https://
onlinelibrary.wiley.com/doi/10.1002/ps.5409 

EUROPE: REVIEW OF INFECTIOUS AGENTS 
CARRIED BY RODENTS
In an effort to determine the range of pathogens 
carried by rodents, a review of the literature was 
conducted spanning the years 1995-2016. Some 
53 different pathogens were recorded, with 48 
carried by brown rats (Rattus norvegicus) and 20 by 
the black rat (Rattus rattus). Generally pathogens 
were more common in rural areas rather than urban 
regions. Some of the microbes reported were very 
widespread across Europe. The review highlights the 
importance of rodents acting as reservoirs of various 
human diseases. 

Source: Infection Ecology & Epidemiology (27/Feb/2019), 
www.tandfonline.com/doi/full/10.1080/20008686.2018.15
53461 
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