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Vector control

ÅObjectives:

ï To reduce human-vector contact

ïTo reduce mosquito’s life span

ï To reduce mosquito abundance
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Characteristics of the vector

ÅImmature stages are found in water-filled habitats, 
mostly in artificial containers closely associated with 
human dwellings and often indoors.
ÅFlight range in or around the houses where they 

emerge as adults of 400 metresin average (usually no 
more than 100 m).
ÅBite most frequently during daytime, but since they 

breed indoors are capable of biting anyone 
throughout the day.
ÅThe indoor habitat is less susceptible to climatic 
variations and increases the mosquitoes’ longevity.
ÅIn summary, is a very anthropophilicand domestic 

mosquito, and wherever we move, he goes with us.



Biological bases for vector control: Important 
ŜǾŜƴǘǎ ƛƴ ǘƘŜ ƳƻǎǉǳƛǘƻΩǎ ƭƛŦŜ 



Chemical vector control

Component Principle
Indoor residual spray Endophilicbehavior (resting 

indoors)

Impregnated bednets/LLTM Feeding behavior at night

ULV spatial spraying Most of the mosquito 
population is highly active 
(flying)



Surveillance by classic ovitraps
DIVAL-Gama’s Ovitrap(a), mosquito eggs on cardboard (b) and final 
installation location (c) [21].

Web platform using digital image processing and geographic information system tools: a 
Brazilian case study on dengue

Lourdes M Brasil*, MaríliaM F Gomes, Cristiano J Miosso*, MarleteM da Silva and Georges D Amvame-Nze, 2015.
Brasilet al. BioMedEngOnLine(2015) 14:69

From:



Digital microscope Egg count screen with 
mouse clicks in red

The city of Gama’s Shapefile 
displayed on QuantumGIS

These resources allow the definition of risk levels of dengue 
transmission, based on the estimation of local populations of 
the transmitting mosquito. They also allow the prompt 
dissemination of this information, in order to guide public 
health measures and to enhance population awareness of 
risks.



Insecticide resistance diagnostic tests. 
Bioassays: a field and laboratory surveillance tool

Species Discriminating 

dosages

Insecticide Exposure Control 

paper

Carrying 

exposed 

Mosquitoe

s for 

further 

analysis

Time for 

conclusive 

results

WHO 1960, 

1976, 1981, 

1998, 2010

F1 anophelines 

< 5 days old

OC=2

OP=3

CARB=3

PYR=5

Papers

impragneted

providedby

WHO

1 h Risella, 

olive or 

silicone 

oil.

Easy 24 hr

CDC 2010 Field 

anophelines 

and aedines

OC=1

OP=3

CARB=1

PYR=5

Impregnated 

by ourselves

30 m 

except for 

DDT 45 m.

acetone Not so easy Sameday



Advantages and disadvantages of using F1 progeny 
and wild-caught females for bioassays

Vector sample Advantage Disadvantage 

F1 progeny Age of vectors can be kept constant 

between tests, allowing results from 

different times and places to be compared. 

In areas with low mosquito density, can be 

used even if it is not possible to catch 

sufficient numbers of adult wild female 

mosquitoes. 

Requires better entomological facilities, 

which limits where the tests can be 

carried out. 

Environmental conditions will differ 

from those within the insectary. 

Since many eggs may be derived from 

just a few adult females, the number of 

genomes sampled from the wild 

population is likely to be less than the 

number of insects tested. 

Wild-caught 

females 

Fewer facilities are required, so can be 

carried out in a greater number of locations. 

Changes in susceptibility will more closely 

reflect the changes in intervention efficacy 

seen in the field. 

The age distribution of the vectors should 

be representative of the wild vector 

population at a given time and location. 

Age distribution and physiological 

condition of vectors will vary between 

samples reducing the comparability of 

results. 



Vector control
Indoor residual spraying

PresentPast



Spatial spraying



ULV outdoors vs indoors
Pros Cons

Larger areas in less time Insecticide do not reach all the 
mosquitoes

Less labor Depends on favorable weather 
conditions

Can not be applied at any time 
of the day

Pros Cons

Insecticide reach all mosquitoes 
resting indoors

Only small areas can be 
achieved

Do not depend on weather 
conditions

Can be applied at any time of
the day

Can be more accepted by 
community since all indoor 
pestsare controlled



ULV outdoors vs indoors

From Perichet al. J Med Entomol. 2000 Jul;37(4):541-6.



ULV outdoors vs indoors

From Ordóñez González et al. J Am MosqControl Assoc. 2011 Jun;27(2):162-4.

From Perichet al. J Med Entomol. 2000 Jul;37(4):541-6.



Indoor “residual spraying” using backpack 
mist blowers

Nozzles have been modified, but the technique needs to be re-evaluated and 
published since the only report is from 1995 in a study for An. albimanuscontrol 
(Villarreal et al. Med Vet Entomol. 1995 Apr;9(2):187-94).



Alternatives for IRS: Ψaƻǎǉǳƛǘƻ ŎƻƴǘǊƻƭ ōȅ 
ŜƭŜŎǘǊƻǎǘŀǘƛŎ ǎǇǊŀȅ ŀǇǇƭƛŎŀǘƛƻƴΩ

ÅChadd(1990) investigated using an Electrodynsprayer 
in Tanzania by adding two ’deflectrodes’ to divert spray 
sideways on to wall surfaces.

ÅThe renewed interest in electrohydrodynamic(EHD) 
spraying was instigated by a need for a light-weight, 
low powered sprayer for vector control in combat 
zones by the US military.

ÅThis was designed to apply sprays at ultra low volume 
(ULV) rates down to 0.5- 1.0 ml/m2 compared with 
existing practice of 30-40ml/m2 and offer the 
opportunity to apply ‘ready to use’ formulations

Matthews et al. Aspects of Applied Biology 122, 2014



Alternatives for IRS: Ψaƻǎǉǳƛǘƻ ŎƻƴǘǊƻƭ 
ōȅ ŜƭŜŎǘǊƻǎǘŀǘƛŎ ǎǇǊŀȅ ŀǇǇƭƛŎŀǘƛƻƴΩ

Matthews et al. Aspects of Applied Biology 122, 2014



E-Mist: conclusions

Å Adding an electrostatic charge to droplets with an electrically powered unit such 
as the E-Mist would be an advantage in terms of avoiding the use of a 2-stoke 
engine, but battery life is limited at present, so further development is needed to 
determine if less airflow or alternative battery types would still be practical. 

Å The hand held EHD sprayer demonstrated that applying residual insecticides at 
spray volumes as low as 0.5-1.0ml/m2 can provide control of mosquitoes over 
time 



Integrated approach. An example in 
Acapulco, Mexico
Long-lasting insecticide-treated house screens and targeted treatment of productive 
breeding-sites for dengue vector control in Acapulco, Mexico. Che-Mendoza et al. 
Trans R SocTrop Med Hyg2015; 109: 106–115

Conclusions: These safe, simple affordable vector control tools were well-
accepted by study participants and are potentially suitable in many regions at 
risk from dengue worldwide.



Tools for vector control: summary
Surveillance tools

ÅEntomological surveillance
ÅEggs collections: by the use of “classic” ovitraps.

ÅLarval collections: by the use of dippers, netting, pipetting, etc.

ÅAdult collections: Adultrap(ADT), BG-Sentinel (BGS), CDC traps, MosquiTRAP
(MQT), etc.

ÅInsecticide resistance monitoring
ÅBioassays
ÅWHO: pros and cons

ÅCDC: pros and cons



Tools for vector control: summary
Control tools
ÅChemical/Biological/Botanical
ÅInsecticides

ÅFungi

ÅBotanical

ÅRepellents

ÅApplication equipment
ÅULV (cold/thermal)

ÅSpatial

ÅIndoor

ÅIRS
ÅHand compression sprayer

ÅMotorized sprayers

There is need for new ingredients, although there are 
still alternatives in some situations, but countries’ 
policies/economical constraints, difficult the 
implementation. Example: substitution of temephosby 
a biological/IGR where resistance is a problem.

The principles and equipment have not varied much 
during the last years. Some improvements in controlling 
flow, droplet size, weight, etc., have been implemented.

Motorized sprayers for IRS could be in advantage 
if such a method was implemented forAedes
aegypticontrol in case certain 
epidemiological/prediction models allow a finer 
stratification. But lighter and electrically 
powered equipment are being developed.
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