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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

India: Insecticide Resistance of Mosquito Vectors
Japanese encephalitis virus is a potentially fatal mosquito-
borne disease that occurs throughout regions of south-

east Asia to the subcontinent. The main mosquito vectors 
all belong to the Culex genus, and includes Culex vishnui, 
Culex tritaeniorhynchus and Culex bitaeniorhynchus in India.  
Investigations into insecticide susceptibility with these mos-
quitoes has shown that Culex vishnui and Culex tritaeniorhyn-
chus are resistant to DDT, malathion and deltamethrin, while 
Culex bitaeniorhynchus was susceptible to all these com-
pounds. Such information is important to ensure the most 
appropriate chemicals are used in the management of these 
import vectors of arboviral disease.

Source: Medical and Veterinary Entomology (18/Dec/2018), 
https://onlinelibrary.wiley.com/doi/10.1111/mve.12352 

REPELLING BED BUGS? FORGET USING DEET WITH 
MODERN BED BUGS!
Repellents such as N,N-diethyl-m-toluamide (DEET) have 
longed been successfully employed to prevent the bites of 
blood sucking insects such as mosquitoes. With so many 
insecticides that are ineffectual at controlling modern insec-
ticide resistance bed bugs strains, researchers are looking at 
using repellents to stop bed bugs from biting, which could 
lead to the eradication of infestations. However, investiga-
tors from Argentina found that DEET was less effective at 
repelling insecticide resistant strains than susceptible strains 
of the common bed bug, Cimex lectularius. As most field 
strains are of the resistant variety, perhaps repellents will 
have little benefit in preventing the bites of these insects.

Source: Journal of Economic Entomology (14/Dec/2018), 
https://academic.oup.com/jee/advance-article/doi/10.1093/
jee/toy387/5253326 

INDONESIA: MOSQUITO COILS LESS EFFECTIVE DUE TO 
RESISTANCE
With a limited arsenal of insecticides available to control 
adult mosquitoes, the development of insecticide resistance 

is to be expected. Insecticide resistance in Aedes aegypti, the 
primary vector of Dengue virus, has been well documented 
to a range of insecticide classes, but especially with the pyre-
throids. A group of researchers from Indonesia monitored 
a range of field strains for their ability to be controlled by 
pyrethroid based mosquito coils. In a number of regions, 
field strains were found highly resistant, with mosquito 
coils producing a kill rate of less than 80%, however strains 
from other regions were effectively controlled. The ongoing 
monitoring of insecticide resistance is important in advising 
the populace on the most effect means of adult mosquito 
management.

Source: Journal of Economic Entomology (14/Dec/2018), 
https://academic.oup.com/jee/article-abstract/111/6/2854/51
08461?redirectedFrom=fulltext 

HOW MOSQUITOES FIND GAPS IN NETS
We all know that bed nets and screens are an effective 
means of preventing mosquito bites and the diseases they 
carry, however if there are holes in the netting, then mosqui-
toes can pass through them. But how much of a risk do the 
holes pose? This is the question posed by researchers from 
the University of Central Florida and thus they evaluated the 
potential for mosquitoes to fly through holes. Their results 
were quite interesting in that mosquito tend to fly at nets 
quite randomly and tend to fly repeatedly at the same spot. 
They tend not to walk over the net and it is shear random 
chance that they will pass through. Thus even if there are 
small holes in the net, the net will still provide some protec-
tion against mosquitoes.

Source: Entomology Today (7/Dec/2018), 
https://entomologytoday.org/2018/12/05/
hole-story-how-mosquitoes-seek-gaps-nets-screens/ 

SINGAPORE: MODELLING THE EFFECTS OF RAINFALL ON 
DENGUE TRANSMISSION
Mosquitoes require water for the larval stage to develop and 
rainfall is a good predictor of mosquito and mosquito-borne 



WWW.FAOPMA.COM || 45 

A
C
A
D  
E 
M 
I
A

disease activity. However, too much rainfall can flush lar-
vae out of their habitat. In a better effort to predict dengue 
virus activity, researchers have developed models to evalu-
ate the flushing effects on dengue activity in Singapore. 
They noticed that dengue outbreaks reduced in number 
one to six weeks after rainfall flushing events. Such models, 
if proven to have a high degree of accuracy, should help to 
better manage resources to control disease outbreaks.

Source: PLoS Neglected Tropical Diseases (6/Dec/2018), 
https://journals.plos.org/plosntds/article?id=10.1371/journal.
pntd.0006935 

INDIA: TESTING PATIENTS FOR ALLERGIES TO MITES
A study from India recently published in the Journal of 
Medical Entomology, tested patients with allergies (notably 
allergic rhinitis), to see if they were hypersensitive to dust 
mites and stored product mites. Some 330 of 372 patients 
were found to be allergic to allergens associated with these 
mites, and most patients were sensitive to multiple aller-
gens. (SLD: the allergens from dust mites, such as the fae-
ces and cuticular particles, have been long known to trigger 
various allergic reactions and even asthma in humans. 
Controlling the mites is important to reduce potential 
adverse health impacts.)

Source: Journal of Medical Entomology (20/Nov/2018), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjy206/5193814?redirectedFrom=fulltext 

SMELLY COCKROACH HOMES: CONTROLLING ROACHES IN 
SEWERS
The American cockroach, Periplaneta americana, is 
renowned for producing allergens that can trigger human 
respiratory illnesses. One of its favoured habitats is human 
sewers. A recent review has highlighted the challenges of 
controlling this species in human sewerage systems and rec-
ommends that an IPM approach is undertaken. 

Source: Journal of Medical Entomology (20/Nov/2018), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjy205/5193762?redirectedFrom=fulltext 

INDONESIA: INSECTICIDE RESISTANCE IN AEDES AEGYPTI
Research from Indonesia has demonstrated that local strains 
of the dengue mosquito, Aedes aegypti, has been found 
resistant to multiple insecticides. This includes fenthion, 
chlorpyrifos, malathion, temephos, and DDT. (SLD: many 
nations have identified this major vector as being resistant 
to multiple insecticide classes. A worrying trend considering 
that dengue cases are rapidly rising every year. Thus alterna-
tive technologies for disease control are increasingly becom-
ing imperative.)

Source: Journal of Medical Entomology (20/Nov/2018), 
https://academic.oup.com/jme/advance-article-abstract/
doi/10.1093/jme/tjy208/5193714?redirectedFrom=fulltext 

TO BEE OR NOT TO BEE? NOT, WITH THE NEONICOTINOIDS 
APPARENTLY
A study released in the prestigious journal Science, demon-
strated that bumblebees exposed to sub lethal disease of 
neonicotinoid insecticides were behaviourally affected. The 
bees were less likely to feed their young and spent more 

time on the edge of the nests. Often the whole colony can 
be affected and largely appear immobile. The colony fails to 
properly thermoregulate and does not properly construct 
the nest. (SLD: the neonicotinoids are widely used for the 
control of many insects, including garden pests. The pesti-
cide has been blamed for the global decline in bee numbers 
and for inducing a syndrome called ‘honey-bee colony col-
lapse disorder’, where the workers leave the nest. In 2018, 
the European Union Biocide Directory banned a number of 
neonicotinoids for outdoor use. The research in Science may 
expedite the decline in the use of these pesticides outdoor.) 

Source: Science (9/Nov/2018), http://science.sciencemag.
org/content/362/6415/683 

INSECTICIDE RESISTANT IN MOSQUITOES TO BACILLUS 
SPHAERICUS
Bacillus sphaericus is a mosquito larvicide that is derived 
from a bacteria. This insecticide has very low mammalian 
toxicity and minimal environmental impacts, with few non-
target organisms affected.

The insecticide has been widely employed since the early 
1990’s and resistance is increasingly being reported. For 
those agencies using this product on a routine basis, resis-
tance monitoring is recommended.

Source: Journal of Medical Entomology (1/Nov/2018), 
https://doi.org/10.1093/jme/tjy193

CLEARING OF NATURAL FORESTS INCREASES MOSQUITO 
NUMBERS
Research in Hawaii found that the mosquito vectors, Aedes 
albopictus and Culex quinquefasciatus, increases when natu-
ral habitats are cleared to create agricultural and residential 
lands. The destruction of natural habitats is thereby increas-
ing the risks of human diseases carried by mosquitoes.

Source: Journal of Medical Entomology (29/Oct/2018), 
https://doi.org/10.1093/jme/tjy117

STEAM TREATMENTS ON BED BUGS
Extreme temperatures, such as that from steam, has been 
used to control bed bugs for many decades. Steam is not 
only highly effective (if done correctly), the only chemical 
used is water and is thus has a low environmental impact. 
Recently the sublethal effects of steam was investigated 
by a team at Rutgers University in the US. It was found that 
for those bed bugs that survived, activity and feeding rates 
were decreased, however there were no effects on mating 
and fecundity.

Source: Journal of Medical Entomology (25/Oct/2018), 
https://doi.org/10.1093/jme/tjy113

REPELLING OLD MOSQUITOES
The most highly means promoted in reducing mosquito 
bites, and hence mosquito-borne diseases, is via the use 
of personal repellents, especially those that contain N,N-
diethyl-3-methylbenzamide, more commonly known as 
DEET. DEET is an incredibly safe compound and highly effec-
tive at repelling a range of biting arthropods. Interestingly 
however, all research on the efficacy of DEET has largely 
been conducted on young mosquitoes. Yet it is old mosqui-
toes that transmit pathogens. The pathogen, be it viruses 
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or protozoans such as malaria, has to go through a develop-
mental cycle within the insect, known as the extrinsic incu-
bation period. A group of scientists from France tested how 
well DEET worked at repelling older mosquitoes and found it 
was far more effective at reducing biting than younger mos-
quitoes. This researcher further supports the efficacy of topi-
cal repellents at preventing mosquito-borne diseases.

Source: Journal of Medical Entomology (25/Oct/2018), 
https://doi.org/10.1093/jme/tjy134

SPATIAL INSECTICIDES FOR CONTROLLING AEDES 
AEGYPTI
Aedes aegypti is the most important vector of arthropod-
borne viruses (arboviruses) in the world. The mosquito 
can transmit dengue, Zika, Yellow Fever, and Chikungunya 
viruses. Controlling this mosquito in the home is an effec-
tive means of reducing the burden of these mosquito-borne 
diseases. Scientist from Malaysia tested a range of mos-
quito coils containing the pyrethroids, metofluthrin, alle-
thrin, trans allethrin, and prallethrin, against several strains 
of Aedes aegypti. Mortality ranged from 5-100% with the dif-
ferent insecticides, although metofluthrin always achieved 
at least 80% mortality. The results demonstrate that there is 
widespread pyrethroid resistance in the region and that coils 
containing metofluthrin are the most effective at controlling 
Aedes aegypti. Such research can aid in reducing the burden 
of mosquito-borne diseases.

Source: Journal of Medical Entomology (25/Oct/2018), 
https://doi.org/10.1093/jme/tjy130

INEFFECTIVENESS OF BENDIOCARB AGAINST BED BUGS
Insecticide resistance in both the common bed bug (Cimex 
lectularius) and the tropical bed bug (Cimex hemipterus) has 
been widely reported. Furthermore, resistance has been 
reported to just about every group of insecticides on the 
market. Researchers have recently demonstrated high levels 
of resistance to the carbamate, bendiocarb, in multiple bed 
bug populations across Paris. (SLD: arguably this is hardly 
surprising as resistance to bendiocarb was reported in 
Europe back in 2005. The demonstration of widespread and 
high levels of resistance, further emphasises the need for an 
IPM approach for the control of modern bed bug strains.)

Source: Journal of Medical Entomology (25/Oct/2018), 
https://doi.org/10.1093/jme/tjy126

NEW ZEALAND: INSECTS TO ELIMINATE WASTE
Researchers from New Zealand have tested the suitability of 
the black soldier fly, Hermetia illucens to breakdown organic 
wastes. These are common large black flies and the lar-
val stage are often found in compost bins and worm farms. 
It was found that the soldier flies were highly effective at 
breaking down organic wastes high in fat and protein. (SLD: 
perhaps in the future instead of worm farms, we can have fly 
farms!)

Source: Environmental Entomology (16/Oct/2018), https://
doi.org/10.1093/ee/nvy141

COCKROACH PROBLEM? LOOK AT RESIDENT ATTITUDES!
Researchers at Rutger’s University in the US investigated 
the presence of German cockroaches (Blattella germanica) 

relative to various parameters including environmen-
tal conditions, resident demographics, and their toler-
ance to cockroaches. This was all undertaken in low income 
housing occupied by the elderly. Some 388 apartments 
were included in the study and 36% of the residents were 
unaware they even had cockroaches. Unsurprisingly, poorly 
maintained apartments with a low level of sanitation had 
significantly more cockroaches, around 2.7 times that of 
clean apartments. Thus residents’ attitudes was a good indi-
cation of the level of cockroach infestations. With commu-
nity education and assistance in housekeeping, cockroach 
levels should reduce in the housing complexes.

Source, Journal of Economic Entomology (13/Oct/2018), 
https://doi.org/10.1093/jee/toy307

INSECTICIDE RESISTANCE IS UNHEALTHY
When insecticides are in use against insects, the evolution of 
insecticide resistance is almost inevitable. The clear advan-
tage is that the insect can survive the insecticide applica-
tion, however resistance does come at a cost to the insect. 
A study examining insecticide resistance in the house fly, 
Musca domestica, found that resistant insects have a signifi-
cant fitness cost. (SLD: in other insects, such fitness costs 
have been well described and may include reduced life 
spans and a reduction in fecundity such as less progeny.) 

Source, Journal of Economic Entomology (1/Oct/2018), 
https://doi.org/10.1093/jee/toy300

WHAT INSECTICIDE CONTROLS COCKROACHES BEST?
Research from the US investigated the performance of 
several insecticides against field strains of the German 
cockroach (Blattella germanica). The chemicals evaluated 
included permethrin, chlorpyrifos, propoxur, imidacloprid, 
and fipronil. Propoxur was found to be the most toxic to the 
field strains, while permethrin was found to be the most 
repellent and least effective. (SLD: insecticide resistance is 
a very complex field of study. For example, the results from 
an investigation in a certain locality may not be relevant to 
other locations. This can be the result of variations in the 
types and degree of resistance occurring, and often reflects 
the different types of insecticides being employed to control 
the insect.) 

Source, Journal of Economic Entomology (1/Oct/2018), 
https://doi.org/10.1093/jee/toy295

COILS TO KILL ADULT MOSQUITOES
Similar to the research mentioned above (Spatial Insecticides 
for Controlling Aedes aegypti), investigators from Indonesia 
evaluated the effectiveness of several pyrethroid-based 
commercial mosquito coils against field strains of Aedes 
aegypti. The insecticides tested included allethrin, metoflu-
thrin, and transfluthrin. The results were dependent on the 
strain used as many were quite resistant to the pyrethroids, 
with less than 80% mortality. For the same strain, the effi-
cacy of the different insecticides were fairly similar. The high 
level of resistance will mean that control programs recom-
mending these types of coils will need to be reconsidered.

Source: Journal of Economic Entomology (27/Sep/2018), 
https://doi.org/10.1093/jee/toy296
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STOPPING FLIES IN CHOOK POOP
The Stable fly, Stomoxys calcitrans, is a serious pest species. 
The bites are very painful and can cause injuries to stock 
and companion animals. The fly breeds prolifically in poultry 
manure such that the use of raw manure is banned in many 
areas. This is a great loss as the manure is a rich source of 
nitrogen for agricultural lands. To prevent Stable fly breed-
ing, researchers from Western Australian added various com-
pounds to the raw manure and found with the addition of 
sodium bisulfate, fly production ceased, while boosting the 
fertilizer value of the manure. 

Source: Journal of Economic Entomology (26/Sep/2018), 
https://doi.org/10.1093/jee/toy277

WHO NEEDS MEN? NOT ALL TERMITES!
It was recently discovered that colonies of the Japanese ter-
mite, Glyptotermes nakajimai, can exist without males. Thus 
the whole insect makeup is entirely female. In fact even the 
Queens of the colony were found not to have stored sperm, 
and the eggs hatched even though not fertilized. This uni-
sexual approach is thought to help the species adapt to a 
range of new environments and allows for more rapid col-
ony growth. Glyptotermes nakajimai occurs in forest areas 
and not considered a pest species.

Source: The University of Sydney (25/Sep/2018), https://syd-
ney.edu.au/news-opinion/news/2018/09/25/sisters-do-it-for-
themselves.html 

NEW FUNGUS DISCOVERED THAT KILLS ROACHES
A recently isolated highly virulent strain of the fungus 
Metarhizium anisopliae was tested for the control of German 
cockroaches (Blattella germanica) in the laboratory. The fun-
gus was able to kill all first to third instars nymphs tested and 
produced almost 80% mortality in adults. (SLD: there are 
now several biocontrol agents on the market, originally iso-
lated from dead insects. Perhaps this is one for the future.)

Source: Journal of Economic Entomology (25/Sep/2018), 
https://doi.org/10.1093/jee/toy280

MOSQUITO KILLING FLOWERS
The search for natural alternatives to kill mosquito larvae has 
led to scientist to investigate the efficacy of various plant 
extracts. Crude extracts of the Mexican Poppy, Argemone 
mexicana, not only inhibited larval growth but also had 
strong insecticidal activity against second instar larvae. 
Perhaps this could be another insecticide to the future.

Source: Journal of Medical Entomology (18/Sep/2018), 
https://doi.org/10.1093/jme/tjy159

INTERNATIONAL MONITORING OF THE CAT FLEA TO 
IMIDACLOPRID
Imidacloprid is an insecticide that is wide used for the con-
trol of cat fleas (Ctenocephalides felis) on companion animals. 
The concern is that with such widespread use, insecticide 
resistance will develop. An international team of scientists 
were established in 1999 with a view to monitor internation-
ally, resistance to this compound. In the years of testing from 
2000 to 2017, there is no evidence for decreased susceptibil-
ity to imidacloprid.

Source: Journal of Medical Entomology (29/Aug/2018), 

https://doi.org/10.1093/jme/tjy092

SOUTH KOREA: WASP STINGS AND NEST REMOVALS 
Between 2010 and 2014 in South Korea, there were almost 
500,000 requests to remove wasp nests and around 80,000 
injuries from wasp stings, with 49 deaths. Of patients with 
stings, 1.5% required hospitalization. It was estimated that 
wasp stings cost the health system just over USD$3 million 
during this period. (SLD: there has been a notable a lack of 
research into the economic impacts of urban pests. The dra-
matic findings from this research highlights the need for fur-
ther work in this area.)

Source: Journal of Medical Entomology (22/Aug/2018), 
https://doi.org/10.1093/jme/tjy144

MALAYSIA: DETECTION OF BORRELIA BACTERIA FROM 
LOCAL TICKS
Borrelia are bacteria species that are responsible for con-
ditions such as Lyme disease and Relapsing Fever in the 
northern hemisphere. In a study using molecular tech-
niques from the Selangor region of Malaysia, ticks were col-
lected from rodents and tested for the presence of Borrelia. 
Of the ticks tested, 72 out of 156 were positive, and all ticks 
yielded Borrelia were Ixodes granulatus. Further genetic anal-
ysis demonstrated that the Borrelia were closely related to 
a recently described species, Borrelia yangtzensis, which has 
been reported from Japan, Taiwan, and China.  (SLD: a num-
ber of studies over the last few decades have revealed the 
presence of Borrelia from mice. However, such bacteria may 
not be human pathogens and unrelated to conditions such 
as Lyme disease. Further work is required to establish a link 
between these bacteria and human disease.)

Source: Journal of Medical Entomology (17/Aug/2018), 
https://doi.org/10.1093/jme/tjy122

AUSTRALIA: NEWLY DISCOVERED TICK PATHOGENS?
Modern molecular based technologies are being used to 
detect potential pathogens from a range of biting arthro-
pods. These molecular techniques are extraordinarily sen-
sitive and are revealing a range of never before discovered 
bacteria, viruses, protozoans, and rickettsia. A group of 
researchers from Sydney, Australia, have revealed a range 
of new viruses from local tick species. This includes a virus 
closely related to the human pathogen, Colorado Tick Fever 
virus, which occurs in the US. While such discoveries are 
uncovering microorganisms never previously been discov-
ered, they cannot tell us if the new organisms are human 
pathogens, but such investigations open up a whole new 
area of research. (SLD: I was part of this research. In recent 
years there has been a major controversy over the existence 
of Lyme disease in Australia. Lyme disease is a tick-borne 
disease carried by Ixodes ticks in the Northern Hemisphere. 
A number of patients have been described with the condi-
tion locally, but there appears to be no evidence for the exis-
tence of the bacteria that causes the disease.)

Source: BioRxiv (7/Aug/2018), https://doi.
org/10.1101/386573  


