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Sonc Methods of Mosquito Control in Ranglok

In the previous sccetion, il ig Ctold aboub the species
0f mosquitoes aond breediny places of moscuitses in HBongkol,
The follewing section wvwill show cbhbout =2ome mothod for
nogquito control in Bongiielk, These methed of contrel in
detall will po found in Lhs obher theoesig written by Udorc.
In this part of thir theslis will show some ncthods which
should be used lor mosqguite control in Bangkol,  Thuso
methods are not suituble for all poart of E;ngkok but may
he used in control of cousguitoco, The mosquito control in
Dangkok i3 the main problen and should be eooporated with
the governnent and other relation parbs.

Mogsquite control maoy be dividu& Lnto two steps. The
First stcp is lapvicidzl nmethod. The sccond stoen ic
adulticidal method. Thesoe twe steps will show brielfty

in the following port,

Lorviecidal Hethod

This step ol contrsl will copley these oethods,
They are drainage, filling, woxic apgente, and nntoratistic

maethods.
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Drainage

Drainage is the method of mosguite control in the
larvae stoge. Drainage for this purposc 1s different fron
the ordinary drainage inm the casce that wator must drain
from that area in the shert time cr the water must run
all time for preventing laying cggs. Drainage may be made
by thaee cethods.

1. Drain diteh or open ditch
2. Bubsurlocco drailnogo

%. Btreet dralnoge ’

Open ditch

By ditching the grcund in form of trench have
tropozoid figuve. The bed of ditch push have slope of
0.05 ft, per 100 ft. for ditch which decs not huild by
conercte: The bed must rarrow. The line st not bend.
1f there are sharp bent it should make a curve. Mexizum
slope of ditch should be used botwedn 0.6 — 0.8 fE. per
100 t. If tke slope is.greater than this it will cause
oroslon on the bed or the bank, 2ide slope of the channcl
be 1 horizontal to 1 vertical for firm loam and sand clay.
If soft, lcosc clsy slopc will be 1.5 horizental ©o 1

vertical. In hard the side slope may be steep than 1 Lo 1
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Thi: ¢y oa2s section of open diten slhould have shape

ag shown in the figure,

ANy 7%?2;\1

The -~ hobtom ané side of diteh should line witi
corcrete snd the bottom should be curve or filat.  Tac
concrete proportion is uvsually 1 @ 3 : 5 mix. I1n this cuasce
i . . p N ' 3 - T .

14 will prevent the crossicen of hed and side.  Tn sc@me area

-
it will ret necessary o line with concrete, if it consi-
Qered that places will rnot occur in oroasion. Thase pldces
are hard clay or rocky seterisl. The dilches should oe

carefully malpnbain or they =zy theomsclves become hreeding

bue

placaes of cosauitoes. In meintenznece of ditches, the moin

condition should be congidered.

They nrec :-
1. Growlh of vegebation
2., Caving cr sloughing of hranks
Z. firtificial obstructicn
Thus .if this mothed is conmpleted, the Dosquiuses may

reduce becausc of lacking breseding placcs,
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Subsurface dralinace

This method uses wadergroéund Lile drainagze for
mosoulto coatrol, Tt is adventagecus in swanp ares where
[oy=1q] ditéhesrcannmt utie Hacaune o0 cheltiag with vepetation
o tramples by cabtle. 14 is aloo cdvacstoge in roducing

maintenance cost and elimination of breeding places,

The tile which is uwsod varies frox 3 inches in diaswmeter
uprard ard have suitable space botween the tile and ig 1laid
at depth of £ to 4 ft. The pipe is laid with close Jjoint

and slope should we £ inches to 100 £, at loast.

The storm soewer <@ e used as the mosguito contrel.
Nouw the storm sewers of iiansliodk are the preading places of
mosquitbtazs, Thus we must ievrove these sewers by cleaning:
or constructicn new sever with suitable slape for earrying
the water and small parbicles in prevention the sefttlement.
Before Lhe constructicn, thue topegrethy of hat arsa noust
¥now, . In the case of uzpaved street, the side ditch should

be brousht to grade,clean and breed of weeds.



It iz the oethod of drabnage by using pump in the
area wiich cannot usc the drainase wethod by ditching., Trig
wethod will be usa2d when these conditions are reoguired -

1. The place which 15 drained is at or bolow Gho

low water level of an aljeceunt revir or bhay
2. When a drainaze arca, cespeclaliy in peat or zuck
011, has srrvat or subsided below the adiacent

water laovel,

Filling

Ir scne aress That connot dreain oy pusp and sometime
be economically and adejquataly lkept frem breeding nosauitocs
Ly filling. In filling oif chat area we cap use the soil,
ruboizh, gaerhags and ashes or cinder, Jf the robbish s
used, it should ba coversd with ashes, cimer, or Soll so
that they wiil rol hold water and breed bhe mosguitoes cor
ceuse other nuisances, The GLhﬁr bype of neterial for
filling is strcet sweeplnrz. Ton £11ling there arc two

methed @ -

2, PDumpinoe



Ganitary ™M1 uces rubbhish, sarbose and iz covered

wilth soil loer preventing flics and rats,  Durpins use the

same materials, but is net covercd with soil.,

Toxic Agonts

"Toxie agents which 1s used for mesquito conilrol nay
be divided into two groups.

l. Fetroleun derivaltive olils

Z. tarvicides

Ir veing these two inds of Loxic agentg it should
use Lhe mallied of syraying on the surface of stagnant water,
The corrcet use of bexic apent should e obsoerved at all

LIS,

ahan Ghe towdc agent 1s used, these agcnté will
spread avoer the surface of water. The larvae or pgupac will.
breoathe tie Loxic apent by broathing fube. Thrs the toxie
agent have & poiconling offecct to then and will ¢los thie
breathing which will cause larvas death.

Ietroleun derivative oils which are used for taig
parpoese may ove direct refinery product, such as keroseng,
benzene, diescl oil and stove olil; or recl=aimsd wasle oil),

such as cran® casce oil, The oil which is to be used on



water to destroy the ajusbic siage of mosauibo mast Le
lethal to all larvage and punac at leasl in tince. It oust
spread well on the surface of water and cust have lasling
guanlities, HMixture suilabie for Jarvicidal purposss
should have spucific gravity of 317 te 39" Raums' (ADT) -
ant vig-cogity of 40 or lower Zaybolt at 100° F, casily
cbbainzble, not unplcaszant to handle and if possible non-

toxic o aniwals.

In uring oils Tfor mosguito contral, the following

requirpent mast bte kepl in nind -

1. It must be bhomoseacos

2. It must nob sopera2te inte [ractions on prolonpged
standing

5, I% rust Lo frog from granular or fibrous materials

L, It should kave wbhwsical charactosristic wilhinp the
roguirmenis ¢t baat arvez by testing tho oil.
However, there are some suggeoaoticon for usiqge oil,
Thesc arc tho specilflc gravily at ©0°7T nob less
than 0,830 ner mers than 0.83%70, viscosity
(Saybolt universal) at JOD'F oot less than 20,

nor aore than 45,
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L&wvic;ﬂca

These are the chemieal agenss and are used for illing
the larvae and pupae and are cluso Tor adelit. Thegse Chemicals
are pyrethr™um, cresylic acid, peris micen, DDT pcwde; or
T oil sziuvtion, and phEthhiazincq These chenicazls ars
used in Lhe sape way oS oilas by apreving ox dippiag on the

surface of water., The detall of trese cherntcar 91! bo oceor

*n othcr part written by Udor.

In unlog these chemicals tae agpiyiog o0 oho:e 1

donc Yy hand sprayer ol Tower SpTAEYen,

Hatuz«]l Zremies -

e
o
rJ
-
0
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The mosquitoszs like most animals and insos
its natural enemiss. Uhe navural snemie: =@aiw Cprazoafliocg,

Dirds, bats, and soms larveae of wosjguitocs, For drascnfliss,
thoy are prodacecus in both the nyophal and 2dz1lt =
The concon predastor ig fFish which is the choopost wethsd
Tor control moscultoss in larvac shosce.  Thoaose Diohou ars

fighting Tisn, geold Tish, top waunr mierow snd small catiigh,

These fishics are nob suilalle for all puart of the countoy,

cloge observation will help the selectlon of suitoble Migh



for mosquito control, Howsver fish hawve limitation urder
natural condltion boeausy fish can.livc on the cloan waler
and cannot live corn the polluted water. Thoese natural condi--
.tions should bhe tested Tor swvitable conditions in control

of moscuite by fish, Howewver Lo natural cpemies c&n Lo

uzed for wmosquito control if the studyingis onoush in the

naturel enzicles.

The anotler melbhod of controel by the nztural is
improvement of lepoundeo water, such as reservelr. Cisteoro,
ar barrel and the like, The reoserveir should be cloean and

frece from vezetable or small plants. Tho barrels and clsterns

should e covered wilblk zcocreecn

These mebhed which is showns i s#bove 15 used Tor
coentrol in larvac stoge. The detail of those method is

shown on the other part

Adulticidal lMethod

In this stagse, it 1

™

the method of maszguite contrel

L

in adult stage., The main vroblem of this coatrol is the
rrovonting anpnoyance or biting and proventlos Lransnitied

diseasc. DBy the natoras the fomale mosguitoce lite to cat
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blocd ol human or doeveolopoont ol wiahlo ogpe, I Ehoey

cannot cat nlood zzal thiz eges are nob viable.,  Thus the

nethod of.cﬁntral Aare sproying with DT oil solution ia the

forw of residual spray or space soray; funigant wish DT

or DIT with other towic agents such as, henzene acxachloride.

Tbe other kind of chemiczl uszed Zor Tumigart are hwydropgen

cyenide, sulfur dioxide, and para--dichlorobenzene. Thesoe

chemiczls are used for «illing jnsccts and nay be used for

kKilling mosquitoes. The olther kind 1g Lhe chemiczl repallanto.

Most of these .chemiczl repellouts were mnixturcd of oil of

citronella with vardioeus added dogradients such as camphur,

ciucalyptus oll, ftar, il of cpdar or carnolic acid. Naow

there are nany chesicel rencilents which have oewr formula

of Dixing. Thesoe chewmicala may bHe u;ed in the form cof

smoke by lighling, or sprayling apd smearing Lthe skio.

However those chomicals arg lags offeclive in for three

o five hours. They zezmain oflgetivoe for long Time whzn

sprayed on clothing.
The another method uood for conbrol iﬂ gereoning of

the houses or other places which will be the breeding vlace.

wereening is made of wire, gencrally galvanized, The other
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materials are coprer and bronze which has longer life than

galvanized ircn. How there are plastic screen cloth which

ig corrocive resistent and has longer life than metal.
Generally the screen pnas 18 meshes which hac ceightusp
cpennings to inch each wuay as the standard screern.  The
upertufc of screen is sbeut 0.045% inch. Bomctize sixtecn
meshes screen is used, it has an aperture ol avout 0.0475
inch, ﬂnmthef kind of screen is mosguite net which will

be used where Sereoening iz impracticable. This screan is
mzde of thread,., In using the screcn 1is hanged over Lhe bed
and should be tucked in ground the matlress and not allowed

Lo hang locsily to the floor. Thus the oot are used for

nuisance proventicn and alzseass preventlicn.

Thi sirplo mothed of vregvention of mosquitocs 15
miade by exposing Lo wicd which will reduce in The dannoyanco
or nuisonee. Bomotime she menoval of shaelter, or destruction
of unnecessity will be the reduction nuwmber of wmosqultoer

~
1

ir biting and resting. The cther way of nosquite contrel
is trapping by using mosguite lipht trap whicli is the Hew

Jersy light trap type or and catching or killing with

suction tube using chloroform for Killing.
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Jor oadult mossuitocs, the mothod of conurel nay uwoo
the natural conditien for mulsance prevenbion and bitiag by
using chenical in thoe rature, such as sulfur which cause
odorous perstiraticon by burning, or use sopc odorous plunt
such az herbs znd smoﬁe smﬁdge. The cther way of naturcl
congltien will us2 the physical charactaristic =zuch as
cleariom or removing ol sheller or repndering dwelllng in
ted roowv. Tha rebural gremies can boe azced Tor nosquilc
cantrol. The natural crepnics are drsgonllics, bisds oand
bala. These caenies Feed on wing mesguitoss amd other
inscets. In scme area using aninzal as the balt for davietion
of nosquitogsz to animals. In this casc will reduce the

Aumzer of nosquitces in nuisance

Frow the penticn shbowve, it is the zome methed of
mozgulits controel in adult ataga. The detzil ol Lhasso

method will he found in the clther scction written Ly Udon.

Discussion

fror the writtinz of Lthis thesis by 2ethad of collceting

dato, which will give wvory uveeful to the veader, This

result will bhe seon in the following items -



1. ogquitocs, in bae world, have many species,
rroa the toext ook of Medicat "nbtomaliysy writtoen by dorm.

shew that there are about 1,600 specles

-

2, Kocquitoss can e divided inte four tribes. Those

tribes are Legarninini, Culicini, hAedini and Anophelini

3., Lesquitoss arc tho vector of diccase Ifrom man o
mar, genorally, Las Anopnclici tribe of genus inophelos.
The senus inovhoelos 1s she wvoetor of melaria fever. This
fever is found in all part of Thailand but hawve & little
in Banpxolk., Fow this fever iz roducad by mosquito control
of gevugs inotheles with Hz2aith Depurtaent and USOE, The
other tind of fever i1s Thaol hocwmorrhapgic fover which 1s
found in Thailand, egpecially in Bungkow and Thooburi, and
nearly provinece., ‘Mhe vecter cof discase iz bhoe mosquito of
TENUE ﬁedéﬂ acegypti. This peaous 1z also round the wvactor

of digrase el yellow fover which is found in Central ‘merics

and Gouth America

4. Roow tha 1ifo cycle of mosguitoes which hwave four

stage, 1)} cgegs, 2) larval, 3) pupac, @nd adulis,
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5. Thig result will zive the lnewing characberisbic
in genoral ol rmosquitoes. The kKoowledgpe will give the way
for [urther study of mogguitoos in Thailand la ordeir to

contreol.

. FEnow the species of mosgquitocs in Baoglkolk. Wrom
the data above, thare are Torhy elght species of nosguitoes
in Banglkol, (This data is worked by the Department of

Futhology of Chulalonplkorn Hospital). In forty clght spociosg,

thare arc fourteen specios whieh is the wvector of discasc.

2. The report which wers collectzd will show the
mosguitoes in Banglkolt belux the genus of lfedes avgypll and
Culex guiguefasciataus. Thmse.twﬂ spocies are the vector of
?h;i Haemorrhagic fzvor which occocured in Bongkcok foew yoar
aro in the case of epidcmic. Mo thers sre oooured rarely,
ard is not epideicic. From ﬁhis.data we will [ind Ghat
moscuita in Bargkok will alse be She veetor of filariasis
fover. The fever is found in fhe Jouthern part ol Thalland.,
‘fhie fevar i= Tarcly tound in Banglo't in the patical. In
this case the. peeople of Banglolt have tnn gocd education and
know the method Df.pFGVCﬂtiDﬁ.fTOm mosquitous. The-qthﬂr
case is the place whick is not observed, sc that we do not

o the nnaner of patient.
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8. Trom the daba, iho froasest nurber of mcsguitons
are tae Culex pipien gquinogaal as.lgtuu.__Thia speclces 1s
the annoyancc mosguitocs 2l 210c e the wector of discasce
of THF. This spocics is found in pallutad water such as
pools under houses. The sucker of Mocquiloes will e shown

in Apzmendix Chant,

9, Know the breedine nlsece of sosguilboos, Cope stecics
ol resquibtoes like the zlean wator, some specles live polluted
water. Socme typs like %o lay cags in treo keoles.  tPhus
mosguitoes l<ike ko stay on different placoes. Go Lhat it
should have the surveying for nowiny the charzeteristic of
thesa breeding places. for further study. Now whotre 1s the
studying of this purnose, ot 2l]l of this peints will bé
the studying in wedical ways [ore thaln anlnsoring wWay.
Taus it should study o eonpginecring way in branca of
sanitary enginesring.  Ia studying'bn crplineering way it
should study about the cascsactoristic of wiater, temperature
and envireonmental condition. This studyiungg wiil pive the
result irn mosquito contrel. Thus this 1s an lnportant

problem
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10, In this story one main problon: will be e withoed
of control of moscuilozs in [anpkol zore Zhan knowing chardco-
teristic of the mosguitces of the spzeies. Howewver thoe

=

nowing of thz characteristic will sake fto ¥now the speacis

[

211 of Lhe spocles of mosquitoces hawve Lhe same charazciericstic
bul they are different im detail wolceh is thoe function of
colomoloplst or oiclogist in classilicalbicn, Ths function

of crngincer i this hrench is To ohserve the chardacleristic

el brocdin: wlaces for firdiang the sultabls moetnced of centrol

11. The method oFf control of posquitso will boe coupletod
in two astapge. One stage 1s Yhe larvac, The sccoond stags
iz LGlhie 2dult, The delail of the control will boe scen in
the othwor theonis wrisiasr by Ldom. However tho mosgulito
centrol in Bangkolr is bhe wain nprobleso and must be coorberatod
Tfrom the relation ports, such as Hangkok funicinal tty,
dezlth department arnd obher relation or the als is not

Fallillment

12, ‘"he method of conibrol of mosguitoss, the cultable

methed are draiunsze, [illinsg, DR and the ratural eninies,

firzinage mey be made by using tho storm sewers ol Choe

cr
]

I

stre . Thesz sewers zhould be improved forv carryvianzg waber,



Thu: wator should be clesn, run all time and is et stapghnant
water or pelluted weter. Thoe sewer sheould have sufficland
slowne for carrying watzir., I using théss sewers bocausc
they are suving in economics and lower cost 1n new consiruc-—

tion. The sswers must be cleaned by Tlushing ab come pericd.

Filling, this sethod may be used In some arca of

Banglol, gome places cin ¢o and sone places cannobt da.

Filling nay e suitanls Yor marash., ™ lling aay wse ‘soil,

garbape or rubbish, ashes and cinders.  Besides the filliae,
punping may be used. In usiong pums, the cost of mailntenance
may be hizh. It puEp eon be used with the sewer for carrying
water in bLhe case of wiber cannot run or sSagnant wator,

.

T, it is she chkzimieal amsnt 2na usco ;5r killing
mocouito larvae snd adult mosquitoss.,  LDDT is uned with bhe
other material such as cil, or may used in thoe forn of
dust, In generalt DR 18 pixed with olil called 2DET il
solatlon.  Thne applying may be rade by spreying with hond
shraycr cr POWEr spnrayer or spraying by acropians.  In
ustngg this, the latter working can e uaed {or conbral of
moscuitocs in Bangkok.  Ue Jnow that Bangiok Funicipeliby

Wbl use this cethod. In usiae b 4his wethod, it may affeoeol
! b
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to trc other kipd of drsects which will be usoful to the
human or apgriculturs, The insccts will have tlhc resistance
ccoured én the.body if cThey pob a little agents whicn will

3

make hard in canbrel in future.

Dugifdes the pricr method by uslng physical method
o chemicai mebhod, the natuare ﬁay e used Tor noegcuaito con-
trel., The natuee may e liviapy thiags GI nénmllving things.
The livings things zese {(ish, birds, and ether kinds of
living thiungs which must e studied in the future. Fowever,
thi fiskh i3 the cheapest mothoed in control. The studying

of fishes will xelp v posguito contrel in the futurce if

there is epougi study.

13, 1o pooulaticrn, 1% éhculd'have tie proclaimzbicn
2nd rocucst ia rosaunite controtl of the wicinity of houscs
and the witer contdiners, sllch 4= jars, vascs, ponds and
wells, Thase things will are the brooding places o
nosguitoea of genus sodos acpyptl (Frow tie roeport of
SLATO LAR.Y, becsusce this specics like Ho lay egys on clasr
water and still wator. In emmtrol this specics of mosqguito
the simplest metheod may uss screcn or 1lid coverins blicge

contelncers. Thoe eother method may use by chenicenl agernta,



4. The mosquiic contrel 1 Bansxolk 1o che mairn
rroblec.  How there are oo gxact method for contrel. The
method will use for redquotion nunber of mosguitscs. Iowswver,
in the future, 1t houe Hhat Lioere are some exact moethod.
it the present the :osquitcﬁs in dznglek a8 ret only tﬁc
location mosquitoes but thcey arc thoe mmsQuiL;es fror: near
rroviinece or ths suburhb. " Thens placesars rics field, garden
¢r margh area saf thess plices will are the good breading
placces, Thus it is very bkard to control,. 4Although the
aethod of contral wil! succaed but the number of =wosquitboes
iz only reducted,  The wozgquitoes from the cother place will
cone because that area is 2ol corntrol or a listle control,
The Bangkolk wmosguine centrol will be succeeded 1f {nhe npear

province will workaed iv Ghe sane tine withh eleosc ccopcraticr,

Conclusion

The studyinz of Banpgeolk mosdaultoes will give the goco
rosult in woscuite contrel in the folure bocause ol know-—
ledge in the apecies of resquitoes, ¥he choractorisctics of
breeding plaeces, the method of collection, 2nd also gilve
somne method of moscuito control in Bencizolt. I hope that thesce
me: bhod wiill give wery unelua, LI bhe studyiny of those

methed 1z enough.
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