Introduction

Mozquitoes are two winged insects brelonging to the
cordey Diptaré, family Gulicidalf_ They are small and fragile,
ranging in body from 3> to & m.m. They are probably the
best known group of insects because of their importance to

man as pest and vectors .of animals and human disease.

Mosquitoes are a&n almost constant annoyance and-they
are some that bite by night and Ether that bite by day.-
Great swarms may he produced even in small quantities of
water. They breed in all sorts of water, fresh or salt,
foul or potable; water in tin cans, and vast streches of
salt marsh. Real estate values suffer wherc the mosquito
pest prevails, and losses resulting {rom lowered industrial
efficiency are frequently considerable because of mosquito
annoyana. Eceonomic losses due to mosquitoes would alone,
no doubt, amply justify the great sums now spent on mosquito
abatement, yet these losses arc minor compared with the
Pradigiuus damege done to the publie health by mesguitoes

ag a vector of disease.



Mosquitoes are the meost significant of all ingects
a8 the wectors of disease, althcugh not a1l apecies carry
disease, Malarim ie carried by the various species of the
genue iAnopheles. The genus Aedes aegyptl are vectors of
dengue fever, ycllow fever, hacmorrhagic fever. Infectious
gncephatitis is carried by specles of the genus culex and
possibly othe;s; and species of the Aedes, culex, and

tnopheles genena have beesn incriminated in the trangmission

of filariasis.

WMosguitoes as Vectoras of discase

Mosquitocs are the most significant of all insects
as the wvectors of disease, althouvgh not all species carry
. . . re .
disease. The discascs which hcarried by the mosquitoes,
. ]
are malaria, ycllow fever, dengue fever, infectious

egncophalitis, and haemorrhagic fever. These diseasge are

carried by mosquitoec-borne diseasc of certalin speices.

Mala¥ia
Malaria is carried by the various species of the
genus Ancpheles. It is the most important mosquito-borne

digease at the present time, This disecase is the cndemic



in many perts of the world including paris of United States.
Mzlaria is seldom a Fatal disease, but it is difficuly to
cure, it rcecuring attack will incapacitate the victim for
varying pericds ower a term of years. Even botween attacks
the sufferes may be s¢ weak as to lack any amblition oT
desire to work. This result in low earning capacity cnd
lack of reeource to cobtain adeguate nediecal cure and
protcctive housing. Generally such endewic areas cannot
afford efficient public-health serviccs. Thus a viciocus
circle is set up that.perpctuates the roevages of the
disease. Now many conditicons of techniques for conbroliliics
this diseasc are improved in the endemic area,-un@ theea
techniques have become available in the past fow yoeai.

But unfortunately some of these techniques have boen wngole

to use Tn Asia or Thailard.

Yellow fever

Yellow fover derives its nzme from the Jaundiced
color of the skin, Tucous membrane, and sclers, walch
usually develop about the third or fourth day of the illne.
The fatal cases death usually occurs betwsen the Fifth and
eighth day of the illuess,., The mosquito of genus Acdern

cagypti sorves as the intermediate hest for paraccite ol



vellow Tever, This disease is transmitted To Tthoe perscn

by mean of the bite ol Lhe mosquito that has previcusiy Zed
on the bloed of thosce gsick with this disease. Dhe disensge
is found in Bouth Americs and particulariy in Waest Lfrica.
In Thailand, this discase ig not [ound, although, swwe lizws

Tound the mosquito of this speciles.

Dengue fover

Dengue fever also knawn as breakbonoe Lower o dandy
fever, is widespread discaesce of tropical and subtropicnd
regions but it alse occurs in temperate climote whore
suitable vectors arc.pru$ent, The disgose is characberizoed
by ites sudden attock, scverc rheoumatic pains in the joinbs
and limbs, intense headache, backache and nigh Yever; &
remission of two to three doys follows btuc [irst atinci o)
three days; the gsecond attaclk lasts usually butbt o day and
is accompanied by a rapidly epreading rash. The densh -

this disease is wery low, but it also preolongss convilcs

e

.
[

and debilﬁtating effect. The mosquito of genus ATOCD o700
is the wvector of disease and trancemit this dAiszszo=se B -0

LN

bite. In Theiland this disease occurs at oecasional Tiuo

and have low death rate.



Filarinsisg

This disease is alsoc named "elephantiasis"., It is
widespread over the troplcal arcas.of the world, It ocecurcd
by the nematode worm belonging tTo thé fomily Filariidac,
The larval worms are commonly known a3 microfilariae and
cceur in the circulatory and lymphatic aystems, connective
tissue 1ayers; and serous cavities of vertebrate hosta.
This is the communicable disease but it does not cause
deﬁth such as malafia. It effects to the body of person
by losing the shape or make the 1imb being eripple and
makes them suffering for long times. The vector of this
digezse is the species of genus culex, Anopheles, Mansonia
and Aedes. In Thailand this is found in the eastern coast

of the southern part.

Infections encephalitis

Infectioua encephalitis ie a disease that causal
agent 1s virus. This virus is known as Japanese B. virus,
and may have other viruses mixed with this virus. This
disease'is found in sectione of United Btates and Japan.
In Thailand, This is found in the beginning of the rainy

geason and found in some placc. This disease is not well. .



knovn as malaria or other discase, The wector is the
species of écnus culex and pessibly other. This diseasc
can occurs in animals, such as horses and asses and causc
them death about 25 - 308 which is shown on the report

' of Soawapa station or Thai Red Cross. This is the new
déscase and h2s no neow method for curing the paticent, thuz

death rate is higher than 50%

Haocmorrhagic fever

This disease is found in'Thailand z2nd occurs in
occasional Time. It igﬂtﬁé disease that causal agent is
‘virus. This is the new kind of disease and occurs with
the children in;édult does not find. In children =some case,
the symtocm is an acute, [ebrile infection characterized by
2 petechial r&sh[_tendency to hemorrhoge from mucous
membrane, and evidenee of damage to the xidmeys. The
causal agent is known ae mosguito of speceics ol genus
fedes aegypti and Culex pipiens gquinguefasciatus. Thig
discase i8 not geverc as malaria or other disease. Now

the regearch in this disease 1s pregressing.



Life cyecle of thg mosguito

The 1life cycle of the ﬁosquito is characterised by
complete metamorphcsis, having four guccessive étagés in
its development, namely cgg, larva, pupa, and adult winged
insect. The principal characteristice of these four stages
are descfibed below.

Egg.

The female mosquitc lays egg in batching ranging in
number from less than SO tc more than 200, one female may
deposit several batches in hen life time. The eggs of some
specles are glued to gethér in mass which floats on the water;
other are deposited on soil at the edge ol water or 1n de-
preaeion where the water wiil collect, and some species
may lays singly on the still water. The eggs of the species
Anopheles or the malaria mosquito are in the last group;
The eggs of yellow fever mosquito, Aedes aegypti, prefers
to lay its egge on wet su?face conlipgucus to water in arti-
ficial container. BSome species guch as, Finlaya, subgenus
moequito lay their éggs on the sides of theé ca#ities and

depend on flooding by rainfall to submerge the eggs beforc



hatching. The female of culex, Mansonia, Culiseta, and
Urenotacnia generally glued their eggs together in raft
lixe mugscs which are deposited upon the surface of the
ﬁatur. Tho in cubation pericd is uswally two to three deys
in warm weather, and sometime the eggs of some species may
remazin dermant for month ¢r year. They arc the eggs of the
sall-marsh mosquitoes. Eowever the eggs of nany specics
can withgstand lopg perieds of drying or cold.
Larva

ATter the egegs of a mosquito have becn in contact
with water for a sufficicnb time, the eggs hatch inbo the
larva, which arc popularly known as wigglers or wiggletail.
The larvac of all mosguitoes ars aguatics; they are air
breather and must ronew their air supply occasiocnally through
2 breathing tube situated at the tail. They remaln in s
stage for four to ten days. During growth the larvae shed
its skin lour times. All mosquito larvae must cone to thr
surface alt fruguent interwvsls to obtain oxygen. Tho wember
of the genus pansonia, the larvae and pupac attach thelzselves
to the submerged roote ond stems of plants and obtain oxygen

from plant tissue. The anopheles larva rests in e horizantal



position amd the larva of the other specigs hang head
dovnward.

lost mosquito larvace are free swimming. The fopd of
the larvae consist of swoull plents and animale and particles
of orgenic matter which arc swept into Lhe mouth by mouth

brushes.

Pupa

This stage appears with the fourth molt. They arc
comma-shaped, and arc $still aguatic and air breathing, but
do not (eed. The pupae rest at bhe surface because it is
lighter that watcr, and there is an air cavity between the
wings of the future adult. The wing is formed in this stage

and usually emerges in about two days.

Aduls

Upon coerging, the adult swallows sone of the air
within the pupal skin and exert internal pressure by DusSculal
ection to split the dorsum of the cephalothoras, The adult
rasts on the surface of the wator until its wings dry and

harden. Then it is capable of flight.
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In the lifc span of 2dult mosguilte is only o few wesk
duringz the summer month, but yellow fever mesguito, Aedes

acgypti may live a month or more.

Habit of the Adult Rhicsquito

’

Mosquitoss are the best known becausc of tbelr hlood
sucking habil.. FKowever, only the female mosguitc is able
to bite human or animal, Shc meuth of the mﬁle mnosquito cannot
picrces the hupan or wwmimal skin, The male lives up on the
plant Jjuices. The female pust obtain 2 bload mgal to the
developoent of wiable eggs. Certain mosquitocs are night
biters and spend the day~light hours in dark cornars of
gtructures and in high grass, wesd, vines, and shrubbery,
where they arce sheltered frem the sun, wind and rain., The
disconfort that result from mesguitoe bites is caused by the
small accunt of 1liguid which iz injected by the mosquito as
_ soon as ehe has penetrated the skin,

Mosguitoos do not travel loﬁg distonces, Ancpheles
are likely to travel a half milg1 and occasiconolly more than
a mile from their brecding places. The conmen mosquitocs
arc usually produced in the immediate neighborhood. There

are a small percentage of ther may ravel much farther than

momile.



a mile. B8al¥-rmarshk mosquitoces will travel long distances
with favourable winds, they can travel as far as 30 (o 40
oniles.

Charactoristic of Adult Mosquito

The body of an 2dult mosquito comprisces three distinet
region:  the head, the thorax, aad the abdomen. The figure -
of mesquito is shower con the next page. In the Figurc
it is the principnl otructure of an adulL.female nosguito. .
The principal part will he explained in the folleowing

paragraph.

Head

he large cornpound cycs-most of thoe lateral part cf
the hend, ocelli arc lacking. The part of the hcad posterior
to the eyes is termad the oceiput, and the part extending
forward Lotween the coye, the wertex. The frons lics bobween
the base of the antennac and joins the anterior margin of
the wortox. The occipub and vertex are clothed with crect
and decunbedt sealcs of various types and coclours, often
providing good characters for identification. Tho clyreus

iz a short projection sikuated just anterior to the frons.
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It is longer than broad, and haes its distal margin rounded
in the tribe Anophelini aad Culicini, but is wider than long
and has its distal merpgirn trilobed in the tribe Toxmrhynchi—
tini.

The anlennae arge loag, slender, 19 scpmented structures
arising on cither side of the frong between the eye=. The
first scgment is small and is hidden beneath the large globular
gseecond segnent (Ltorgus). The remaining thirteen segments are
filamentlike and mzlie up the flagellum, Tach flagellar ssgment
beers a wherl of hairs, short and sparsc in the females and
usually longer and more zbundant in the mzles, The palpi are
Et segmented, the first being wvery short. In Culicines the
Taipl of the female are usually smooth scaled, more or 1555
straight, and much zhorter than the proboscis. The male
Culicines ususlly have densely halred poalei, longer than the
preposcis and with the distal segments angled upward and
Lapered to a polni. The male are casy to recognize by their

long btushy palpl and bushy antennae.

The prohoscie is ccoorosed of the greatly elongated
lewer lip krnown ac tihz labiun, with its cnelosed piercing and
sucking structurces. The labium is sheatlike and torminates
in o paoir of small lebos {labellac). The labiurm never enters
the wourd durinpg the feeding process. It serves as a pro-
teetive sheath and guides and supports the piercing mouth
parts, but is bent ocut of the way =25 the skin is picrced

and panetrated.



Head of male culicin
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The mouth parte arc dsscriboed as folilow: the lazbhrum-
gpirharynx, an clongatcd organ, invertéd i shape in crosc-
scetiorn: the hyparharynx, lying dircctly boencath the labrum-
cpipharynx and forming & caral through whicn liguid feood i3
drawn during feeding; The palrec mandibles d¥licate in form
and lying lateral to the labrum-cpiphorynx; and the paired
mexilae, lying bencath and lateral te the hypophoarsynx and
dentate apically. The nmouth parts of the male are modified
the hypepharynx usuzlly fused with labium, the maxillac ceo-

licote and greatly reduccd apd the mandlbles peoorly doveiopoed.

Thorax

The thorax is conposcda of three fused sogrmentis.  The
prothorax Learing thwe freont pair of lega, the musothorax
Learing the wings oand the midéle pair of lege, and thoe meto-

thorax bearing the haltceres and the hind pair of logs.

Logs

The mosguito has six legs.  One oach segment of the
thorax bears a pais of legs; the front legs arising Iron
the prothorax, the middle Jegs freor the mesolborai, and hing
legs from the metathorax. Dach leg is comwposced ol a coxa,
trochanter, femur, tibic and five segnented tarsus (fig sbove).
The [ifth tarsal sesment bears o pair of small tarsal alaws
o ungucs, The legs sre clothed with scales, Lhoirs and
brictlcs. The scale crc used for description Lhe 2peciles

of mosguitoes,



b
Wing
The wing of mosquito with venstion is shown in the

Tigure.

Halter

| It is usged as baloneing organs and is not used in
flight, The halter comprises threc parts: the scabellun

or base, the aten likc part or nid halter, znd the capitellum
or terminal ¥nob. The colar of integunent and seales of

halter is used in scparating species,

Abdornen

The abdomen is composed of ten seguents; the first
sight of which are distinct aond unmodifisd. The ninth and
genth segments are greatly opodified for sextual function in

both male and Cemale.

Egpg Characters

The shell of mcaguitc Cgg comprises throe layers:
the innermost thin viselliine membrane surrounding the yolk;
the interrediate endcchorion, the mere or less sclarotized
cpague outer shell, and the excchorion, a thin transparcnt
layer ccvering the endochurion and narked with small protu-
boerances and reticulaticne, The now laid cgg the endochorion
is also transparent buf soon becones opague. Mosquito cggs

are white whan 1aid but gfadually become dark Brown or black.
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The eggs of Culicine mosquitoes are usually clongate—
oval in shape (figuresA...). The larger cnd, ccntaining
the head of the developing embryo, is usually rcounded, Though
the posterior cnd ig bluntly pointed. The egga are laid in

raftlike masses.

The eggs of Anorheline mosquitocs are beak shaped,
flattened, or slightly concave dorsally and convex ventrally

(figure.l B,$), They are deposited separately on the water,

The eggs of Acdine moaguitces are elongate-oval in
shapu, but the both ends are rounded (Figere 3P..), one side
has more curve than onc sidce. They are laid singly on the

surface of water.

Tribes of Mosquitces

There are about 1,500 specics of mosauiloes in the
world, For practical purpose, sonc booke may be diwvided into

four tribes.

l. Mugarhinini, bazsal half ol proboscis rigid and
distal portion flexible, the adult are flower-feeding and

the larvae are predoceous.

2, Culicini, ir which the palpi of the female are less
than half as long as the proboscis, scutkllun, trilobed,

pulvilli, prescent, ezgs laid in rafts.
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5. Aedini generslly include  with Culiecinl in which
the palpi and scutellwa are as in the Julicini, but the
abdorien of the fowale is pointed postspiracular bristles are
vresent, pulvilli abesent or hair-like, esss are laid singly.
., Aneophelini, in which the palpi of bobth scies anc

ns longe or pearly as long as the probvescis, scutelilum rounded

without lobed, egms laid singly.

1t

Tribe Mesarhiniini

Charecteristic

Mis trihe occurs in trorical as well as tenpoeratce
climate znd are uguvally hishly coloured; they are day flier;
hoth szexes are flover=Teeders and 4o nobt suck blcod. The
basal hall of the proboscis Is stout and »izxid while the
distzl portion is flexiblo, vhich accounts for the curious
hook like position of wrohoscis then at rest. The palpld

™

vary in lensth froo ocno-Tourth the lewngth of the proboscis
te aearly the szme longth. The hume larvae are predaceous
and canpibalistic. 7The mouth parta ars varticularly adaptco
for capturinsg prey. The egps are deposited singly and nost

speeies breed in snall ceniived collections of iater, such

as in Barboo stows, tree holes and the like.



riphe Culicini

Charactoristics 22

A11 members of this tribe have the seubellun trilobed
with cach lebs bearing bristles, the aloman i hlunt and
conrletely clothed =ith broad scales which nearly always lie
fl=t, the pulvilli sre broad znd distinet; pDostspiracular
bristles are absent; the lavvae have a prominent sizhon rith
well-developed pecven asnd usnally numerous hoalr tults on the
siphon. The eg;s arc usually deposited in tizht ralt-1ik
iasses on the surface of waler.

From the rcport ¢f thoe world, this tribe have 700
species distributed wrong moroe thor 2C menerz, of which fhe
genus Culex alene coatains nearly 400 specices.  JSome snecles

of thiz tribe arc Ffouvnd in Baaylnk vhieh 3111 be shown on

the other wort,

Tribe Acdini

Characteristics

Crdinarily the asdes wosquitces ere in ¢luded in
the trihe of Culiecini, but because of their rcenaricbhle

Lreedin: habits eud other 2trilking chuocacteristices. Thus
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it hes baken the liborty to set anart the Aedes. Thoroe aro
about 620 speceics iu the vrorla.

The tribe Acdini have o trileobhoed scutbeolluan,. Thoe monst

-
"—-J
-

b specles, the claws are Goothed in female, postspiracuvlar
bristles arc prosent, the pul®illi are absceat oz holr-like,
ana tha tenale ablonwn tond to be morce meolnted and tho cowedl

longer tihan iv othor sroup.  h

2

Cooa ara denasited singly
on the gurizce ol tho water, on e, or gven 1a situntion
subnicrzence may Zollowr.  The femwale of this triboe bitc,
rany of wthem wviciowvsly. 1lost of ther bite fovard cvening.
Tha tribe wvay be divided inte salt-iursh oesquitoos,
flood—rater ledeg, and Groe holoe mesguitoes. Tho othor
g2nera are gesus  IrFsorcrhora, nenues nansonia, and penues
crthopoﬂﬂﬂyia and uay hove obhor genus which e cannot shosm

in this subject. Thesnc brilbosiay be divided in to oany

apacica,. The auecilus whicn 13 the oost inpoviarnt is iedes

£

aegynti, yellows Levor osouito.

Tribe inophelini

Charsetoristices

Ihe chawractors are gonerally znployed Lo characterize

the tribe wmophalini; palpil of both scites are usually about



as lons az the prohoscis; the gecubellum is evenly rounded,

pandibles and nzxillae of The Feowmale are well covelozned and

-

toothod; lexs e very longg and slender, Shere are ne Sistinet

[

tivial beistlos and ne tulwvwilli, the abdonen is ithout
scalas or al least «rith sternites largely boare; the vwiass
usually have disticet waritin:s.

The tribe wovhelini hos heon éivided iy numcrous
Senera. I Doaglok the tribe “norhilini 1s sheem o the
Lfellouwingg table of pagc,;ﬂ..
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