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Applied IPM:

Integrated Mosquito Management

a) Learn how to properly identify mosquito species
b) Learn which habitats those species [ikRe to occupy

c) Learn the life cycles of key mosquito species to ensure
proper treatment techniques are use
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Applied IPM:
Control Decisions

(What type of control to use?)

Natural Control Cultural Control
doesnt require human  qfter the environment, a
interyention for host, or the behavior of

continued success the mosquito Se’g’

sanitation
Biological Control.

- natural enemies Genetic Control

(including pathogens) breeding specific species

I Quuatage pasts for Tesistance or

) sterilization
Meoc[ﬁqntca[ C 01%;1'0[
use devices, machines, .
and other physical Chemical C‘?T’{Z’O[
controls(e.g. traps & use of pesticides

exclusion nets)



Applied IPM:
Control Decisions
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Chemical Control

Pesticides that are either naturally devived or synthesized. Their effectiveness is
enhanced when used in combination with other control methods. Pesticides reduce or
eliminate pest activities but if not used as part of an integrated approach can risk the

development of resistance within populations




Mosquito Biology
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Genus: Aedes

« Lay eggs in installments over time
» Usually singularly or in small groups

(clusters are generally a result of superoviposition )

» Laid in areas of expected saturation

Floating Egg Raft



- ” Mos@t? Biology
. Genus: Anopheles

« Usually lay individual eggs
» Can be deposited in large clusters
« Can be oviposited while in flight
» Laid on water surface or on moist soil
» Recognizable by floats

Single Eggs with Floats  Single Eggs on Dry Surface Floating Egg Raft




Mosquito Biology

Genus: Culex

 Covolla present
» Deposited as “rafts”

» Laid on water surface
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s Mosquito Biology

Anopheles

Air Tube Absent; | & Air Tube Present;
Rests Parallel to Rests at Angle | Rests at Angle
Water Surface Below Water Surface ; Below Water Surface

« Wrigglers [ive in water from 4-14 days
« Surface breathing via siphon
e flﬂ: erfeec[ers (some predators e.g. Toxorhynchites)
« Shed cuticle 4 times each time is called an instar




Mosquito Biology

s Anopheles

More of Boc:ly / ‘ Less of Body
Touches Surface j Touches Surface

«  Tumblers live in water from 1-4 days
«  Surface breathing via tubes called “trumpets”
« Does not eat but not totally inactive
« Shed cuticle 4 times each time is called an instar




Mosqguito Biology
Adults

—

« Only females require blood
« Stimulated by CO, temperature, moisture, color, movement

Aedes Culex

Anopheles

—
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ADULT MORPHOLOGY
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Identification Characters

(Head)

1. Palp Length

Anopheline (Anopheles) Culicine (Aedes and Culex)

Maxillary Palp

Antenna
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Identification Characters (Head)

2. Proboscis

; Aedes aegypti

Culex sp.

Toxorhynchites haemorrhoidalis

Proboscis shape
&
- banding




Identification Characters

1. Scutﬂn - scales & setae

(scale size, aggregation, location)

iridescent blue scales

on thorax



Identification Characters (Thorax)

2. Wings ‘Wing Scales?

Pterostigma Apical

angle S—— W, <
Discal ' e S - . W
Costal  cell Radius ' = <

margin

Basal

cell

Humeral

margin b
Media ’E‘:",
Fig. 5. Wing with scales P Y] Fig. 6. Wing usually without scales
‘Wing Veins
ml

Vannal Anal
Anal  Vannal  folq  margin Cubitus
veins lobe

\ ;
Anal

Ending point

Fig. 25. Vein 1A ending before intersection (fork) of mcu: Uranotaeniaspp.  Fig. 26. Vein 1A ending beyond intersection (fork) of mcu: Culex spp.
/ /
‘Wing Bristles

Topside view of wing

Underside view of wing

Not these bristles .

Fig. 31. Base of subcostal with a row of bristles on the underside: Culiseta Fig. 32. Base of subcostal without a row of bristles on the underside. Do
morsitans not mistake bristles found on the top side of the wing for this feature: Culex
quinquefasciatus




JTdentification Characters (Thorax)
3. Legs

3 Fe-3

Apical Banding X
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Identification Characters (Abdomen)

1. Shape

Pointed at Tip
Ry
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Fig. 41. Abdomen pointed, dorsal view: Psarophora ferox Fig. 42. Abdomen pointed, lateral view: Psorophora ferox
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Fig. 43. Abdomen pointed, dorsal view: Haemagogus mesodentatus* Fig. 44. Abdomen pointed, lateral view: Haemagogus mesodentatus®



Identification Characters (Abdomen)

2. Banding

Apical
or
Lateral

Basal
or
Lateral

Fig. 43. Abdomen pointed, dorsal view: Haemagogus mesodentatus* Fig. 44. Abdomen pointed, lateral view: Haemagogus mesodentatus®



Mosquito-Borne Disease
Diseases spread by the bite of an infected mosquito.

- Malaria « Tastern Equine Encephalitis
«  Chikungunya  St. Louis Encephalitis

«  Dengue « LaCrosse Encephalitis

*  VYellow Fever »  Western Equine Encephalitis
«  West Nile Virus « Zika

&

Dirofilaria tmitis aka heartworm

Virginia Mosquito-Borne Diseases

«  West Nile virus (WNV)

» ZFastern Equine Encephalitis (ELE)
» LaCrosse Encephalitis (LAC)

 St. Louis Encephalitis (SLE)




Yector-Borne Disease Transmission

Animal-vector-human
(Zoonotic Infections)

ﬂe. sollicitans / \

Ae. vexans & i
uliseta

2 Ae. canadensis i i — _@
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+Biting behavior

Cycles

Human-vector-human
(Anthroponotic Infections)

4( Humans
Q/ector ) Vector
:> Humans Malaria

™ Dengue
IAnimals @_\ Yelnlogw fever
gctor ;
(5
Animals E

Lyme disease
Hantaviral disease
Most arboviral diseases (e.g., WNV)

“ Susceptible
k. population

Vector Pathogen

+Transmission
+Replication in host




Yector-Borne Disease Transmission

Cycles

West Nile virus

«  Appeared in 1999 in ‘US
» Cycled between birds and mosquitoes (Primarily)
«  Humans/Horses Dead End Host

- “Flu-like”

General Symptomology Severe Impacts
Fever Neuroinvasive disease
Headache West Nile encephalitis
Tiredness West Nile meningitis
Arches and Pains
Rash
& ! Non-mosquito {direct) transmission
P .----\;_J ‘,:'T'k e q-.-ia ur':an transplant,
/ % \ bload translision, and other methods
%\ [
Enzootic amplification) ot %
\ @ @ /o Spill-over
i « & Enzootic H
- }-\ vector T.Q _J"\
..-—'{' - [II(‘HL{L]!I&JL _— - R
/ﬁ( lnmduual or
W R dead-end hosts
Amplification hosts

Bridge vector mosquitoes



Yector-Borne Disease Transmission
Cycles

’ #i‘ ZEastern Equine fncevﬁu[ztzs
. M&Lm[y lmpacts fiorses ki

*  “Flue-like” symptoms

/ Culiseta melanura

General Symptomology Severe Impacts
Fever Systemic -fever, chills, malaise,
Headache arthralgia, myalgia
Sore Throat Or
Avrches and Pains Encephalitic - fever, headache,
Rash irritability, tiredness, anorexia,
vomiting, seizures, coma
A
4 ic (Wetlamh 5
4” PALE T ",.,u‘j
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Yector-Borne Disease Transmission
St. Louis Encephalitis

«  Culex pipiens and quinguefasciatus (In Fastern U.S.)
«  <1% are clinically apparent”

General Symptomology

Fever
Headache
Dizziness

Nausea
Malaise

Severe Impacts
Central Nervous impacts:

« Stiff neck
» Confusion

- Disorientation
« Dizziness
« Tremors

« Coma for more severe cases

Behavioural factors
Exposure to biting mosquitoes

Avian hosts

Large population of
immunoiogically naive
susceplible hosts

Enzoolic vectors
Feed naturally on birds
Breed in water with

high organic content \ /

(ditches, swamps) — >

/"\?—\

Human immune response

Impaired (for example,
immunocompromised patients). aliows
virus to replicate ? Genetic susceplibility

Compromised blood-
brain barrier

7 Allows virus o enter
brain for example,
cerebrovascular disease

s age
? Impaired immunity
7 Coexisting disease

for example,
Culex piplens and others \
Climate Bridging vectors Strain virulence determinants
Increased temperature enhances Feed on birds and humans 7 Affect rate of viral replication

virus replication in mosquitoes
Lack of rainfall increases organic
content of water collections, and
enhances mosquito replcation

May be ditferent ? Some strains neurginvasive

to enzootic vectors
for example, Culex salinarius

and others

Cx. quinquefasciatus

Cx. pipiens




Yector-Borne Disease Transmission

Chikungunva virus

- Mainly impacts horses
«  “Flue-like” symptoms

A. Sylvatic Cycle B.Urban Cycle
T N
. \ -
< . \
. Non human primates / \
é 5} Humans
3 o ¥ L/ l\
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Ae afranicus, Ae furcifer,
Ae dalzeli Ae aegypti, Ae albopictus
[\ 4

Figure-2: Lifecycle of the Chikunqunya virus, Part A represents sybvatic cycl, where transemission is between mosquitoes-monkeys masquitoes. Part B represents urban cycle where
transenission i between mosquitoes-human-masquitoes. Dashed arromw represents occasional interconnection between sybvatic and urban cydle,




Yector-Borne Disease Transmission
Cycles

Zika virus

Peridomestic mosquitoes (Aedes aegypti & albopictus)
«  No vaccine

General Symptomology Severe Associations
Fever Microcephaly or Guillain-Barre
Rash syndrome
Conjunctivitis
Joint Pain
Rash

How the Zika Virus Enters the Human Population
n tropical rainforests but can infect humans. Warm, urban environments with standing pools

The virus originates with nonhuman primates i
ct mosquitoes, and can lead to the virus's spread.

of wati

Mosquitoes It appears that
URBAN Ae. av’*gynn Zika can be
A% Mlbopich transmitted through
sexual intercourse,
\ blood transf fusion,
and in utero.

-~

SYLVATIC
CYCLE -\ CYCLE
Ae. africanus
Ae. furcifer-taylori
Ae. dalzieli
COUNCILon.
FOREIGN

RELATIONS

LOS, Reuters  Credits: David Foster, Lauric Garrett, Doug Halscy, Gabriclla Meltzer



Yector-Borne Disease Transmission
Heartworm

— T Worms that (ive in heart, lungs, associated blood vessels
! « Parasite transferred by mosquito (~70 species)
« Aedes, Anopheles, & Mansonia

General Symptomology
Cough
JFatigue
Decreased appetite
. . Severe Impacts
Weight loss Mfg‘r‘\‘lggg Caval syndrome - blood
flow stops

other mosquitoes. infects t

Infected dog Larvae-"
serves as a host to ( ) mosc ,




