General Methods of Mosguito Ggﬂgrol

It 1is obvieous that some species of mosouitors can

carry disease which shown in the table of mart I. In some

regions, i+t become a serious nuisance, so 1t 1= necessary
t¢ have the methods of moscuito control.
Thero zre two main smebhods 1 — -
- Larvicidal ¥ethod
— Adulticidal *othod
Hoséuito control i1s applied apgairsl the équatic
forms by means of drainase, filling, and the use ¢il ang
other larvicidal apents, These preocedures may be grouved
under the term "larwvicidal® methods. Other methods, which
may be called "adulticidel" methods, are dircct againct ﬁhé

mature winged mosquito.

Tarvicidal Methecds

(1) Mechaniecal lethods

1. Dralnage

2. Pumping

%. Diversion of water

4, Imp?ﬂvement and laintenance ol Stresns

5. TFilling



G. Miscellaneous

Drainage
Drainapge for mosquito control d:f7ers in some of its
details from ordinery drainage. Ltorm—water drainage, for
instance, requires inmediate carrying away of large volumes
of water, while drainages of water for mosqguito control neads
only to be so designed that the water will-be carricd off
within the %ime necessary to produce mosguitoes. Ordinary
drainapge of.agricultural land 1s concerncd only with keening
the land sufficientlg_dry to produce crops, a2nd little or
no damage is dorc by small amounts of water retained in the
ditches on the_other hand, such sxall accurnulations are more
Tavorakle for mosguito breeding than lerger amounts, Hence,
antimoscuito droinage must be 50 arranged that no water is
allowed to stand for any length ol time in the drainage
ditches. The methods of mosgquite control in drainage are
az [follows :-
{a} Ditchinzg ({open ditch)
The first step in draincge is to make a lay out of
the aystem of ditches, and then the ditches should he dug,

Ditches chould have clean sides sloped as steeply as the



earth or other materialswill pormit. The bottom should be

a5 narrow o5 to confire the stream. wWide ditches arc
undesirable as they wermit pools of water to stand and
mosauitoes. There & wvery wide ditch is neecessary, this
danzer may be eliminated Ly constructing a small ditch in

the bottom of the large ditch. Zharp bends should be avoided

when malting charges of directicn, 2nd branch ditehes should

join the main ditch at acute angles or with & curve,

The grade  cof ap uniined ditch should be great
3
encugh to give a cleaning velocity but not so great that
@A NN | e L4TD

erosion will occur. A prade of 0,03 foot per 100 fect is

the mirimum for an unlined diteh, while 0.6 to 0.8 foot per

400 feet 1= the maximan.

[ e m——— . e _:

Z3ide slopes of carth ditches are usuwally 1 horimental
to 1 vertical in firm loam or sand clay. In soft loose seoil
it, should be 1.5 horizontal to 1 wertical.

sthere & lined ditch is necessary for L1he purposs to
avold excessive ¢rosion, this can be done by laying stone
or councrete on the bottom of that ditch. See Fipg. A

(b} Bubsurface Drainage

subsurface drainage 15 advantageous 1n swampy areas



Cross seclion of a lined ditch

Ff'j‘. A



'where open ditches quickly becoﬁe choked with vegetation or
trampled by cattle., It also eliminates possible breedling
in the ditches themselves and reduces maintenance costs.
The pipes uscd in subsurface drainage may be cement, clay
or asbestos pipes which varices from 3 inches in diameter
upward. Under average solil conditlions the laterals may be
spaced 100 feet apart and the pipe laid at a depth of 2 to
oy -
%LEE%ELH f;E.pipe, which is of the plain-ended, porous variety,
is laid with closc joints which may be covered with straw
ar sacks to prevent entrance of sands The usual fall given
is not less than 2 inches to 100 feet.;v*uéhJ'&fmnmrﬁ
A simple and less expensive drain can be made by using
logs. It i=s important that they be covered with leaves,
gtraw, or small brush. This type of drains should Slope.
from 0.2 to 1.0 foot per 100 feet of length. HSes Fig, B

(c) -Vertical fdrainage

This method 2zn be used for poolc and swawnps, where
there is an impervious strztum. It sometimes happens that
bencath the impervious stratum there is one that is wvery

oper and porous, as sand or pravel; or fissured, as linestone,



If surfac. droinoge in this cose is laprreticablse or vao

costly, vortical draincgc con bo shiuoicnged.  This rogulooes
o o wor: shafis cor well throusgh tho 1oporoviosus slhroobun
to the porous or pervious stratum. Conductlng ditches Oay
be roeculred Co rearry the wazter to the shafts. Such shafts
or wells may be fined with tile plpe or shoeotoed with timbhor
to prevent caving. Shaftzs of large diamctor areg Somoilimes
filled with large stoncs.  In the case of small shafts a
drair head is coften placed at the top. This is in effect

a wooden Lox with scroonced entranmces [or the water arnd aloo
has a screoncd oponing aver the end of the shaft., This will

serve to keep out coarsc cediment and floabting materials.,

)

] L
Boe Fig. ©

(d) 3Street Drainage

Irn the rmore densely nopulated areas of of zitics and

towns the surfzeoo water 12 disecharsed dircctly onto foot-
paths and finds 1ts way 1nto the street draina
This vsually consists of a pipe or culvart situated btoerncath
the footpath, or at the side of the street. aste watcocr

from houses is also discharsed to this system. The sowage

will flows to the consl system, thoe river or the treatment
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plant.

iMostulto control in citigs and towns will be gmreatly
facilitated by prorper attenbion to strost dralnage. Culverts
are freguentiy siltaed up at the leower end and consegquontly
hold water if not cleared,. Storo-water cateh basin,
particularly of the trawm typz, may be wosguibo breaders.
There 13 no doubt that an inprovement snd maintenance of the
coanals and waterways in the city should be done wwith the
consiteration of wozpuito control in wiew, 411 dibtches of
unpaved sktreets should be brousht to grade, clennad, znd
freed of woods. The cvlverts ghould Lo be laid ot a
gradient which watsr wild he cerried off within the time
noecossary Lo producce moscultoss.
Turping

I+t is obvicus that cliwmination of watcer sources will
prevert the production of mosguitoes. The ilmpounding of
waters may be climinzted by using the metinod of PRI RAng,
Funping can be used when considered bthe followings:

1. Thkae level of drainage area is lecer thon outside
water level.

2. .hen a drainage area, especially in peat or
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muck so0il, bas shrunk or subsided below the adjucoent water
level.
%. ' The annual cost of pumping is Jess than the
constructicn and maintenance cost of open ditch drainage.
Some arcas are fracucntly flooded during a tispe. LT
it cannot be drained, it can sometimes be adeguately ket
from bresding mosquitoecs by pumping.

Diversion of Water

Divorsion of waber is freguently usaed to control the
Tmosquitoes, iater impounded in vescrovelrs for irrigakbicon
may be droined to the agriculfural lands through tho cysten
of irrigation ditches. In the same way, 1f we woant 4o Grelin
the mwater from a scurce, we may diverge that water by dlgoing
of ditches from the walLor somece When the water floivs cn the
gurface of ditches, sone of the water sinks into tLhe ground,
and Soﬁe evaporates. That is a wmethod of drainagce by diverzion
of water.

Improvemaenk and Yaintenance of Stresams

It is a faet that mosguitoes do not hreed in cwiftly
runring water. However, does not climinate tane running

stream as a moscuito producer as there will frecucntly be



found deep pools, obstructions, or vaegoetatlion which wiil
sufficiently cheek the current of She strecam te allow breed-
ing in such favorable places. Btreams may be improved by
clearing of vegetation and other obstructions. Deep holes
may be &liminated by filling or rechanreling. Mew charnels
may be dug or blasted to straightening the streams. Before
this is dons, an engineer should run levels to makse sure
that encuph slope is available, In dry season, il will be
found that no water romaing oxecept in isolated pools. These
zhould be connected by ditches. Clearing and maintaining
of streams will waterislly aid sinnows And other larvae-
gating [ish to keep down mosquito productlion.
Filling

Areas thati cannot be drained csan sooctimes he
sconomically and adeguately kept from breading mosquitooes
by filling.

There are twe methods of filling:-

1. Lumping

2. SHBanitary v¥ill
Dupplng

This pay be done with shovels il the hole is small,

12



with scrapcrs 1f the hole is largonr and 1P thero is earth
available. In seome caseg it is possible to fill low arcas
with rubbiceh, but ¢ase should be taken that sone containeps
are covered with earth, asthzs or sawdust so that they will

net nold water and broed mesguitoes.

124

Santcsry ¥111

Thig method ic also uvsed as a means of dispeosal fgr
all classes of refuse. 1t differs frowm cordinary dumping in
that the material ia adequaltely covered with ewarth at the
end of the working day. Lew arcas in the citics nay be
Filled with this method to eliminsfte the mozcuito breeders,

Eiscellaneous

1. Sercening or moscuito nwrocfing cisterns, wells
and water containers. This method uze saereen oy other
materials for preventing the water container from breeding
rlace of mosgulitcas.

2. Remove or destructive of unnecessary actificial

water container. These containers arce always the breeding

m

place for mosquitocs bocause the water may roemaln, Theae
are tin cans, tubs and barrels.

%Z. XRcmoval of protective vegztation or Floatage.

13
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These vegetabtles arc grasses, weeds and high grasses, and
it will be the place for resting of mosquitoes and alse will
be the place of larvae living,

4, Repair of leaks or defect in water supply
plunbing or drainage system. The leak of water may result
in pool of water which is suitable for mosguito breeding,
If the sewer is clogpged, the result is alsc the breeding
place. Thus water supply pipes and sewers should be
investigated for repairing.

5. Tree surgery. The tree hole iz thé breceding
place of some specice. It ig necessary to eliminate thesc
breeding places. Thec holes should be filled with mortar.
If there are larvae 1n the holes, the best way for killing

them is usiog of larvicides, such as DDT or cresylic acid.

(2) Toxic Substance ¥ethods

In this method, the toxic substances may be divided
into two groups. They arc:-
1, TPetrolcum dorivative oils

2. Larvicides
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Petroleum Derivative Cils

It is used ag the toxic substance to Kill larvae
because of knowing its nature. ‘Jhe nature of larvoe and
puzze of the common wvarieties of mosguitoss are the air
breocathers and must come to the water surfacoe to renew their
air supply by usinpg their bresthing tubc. When oll 1s used,
it Torms a [(ilm owvor the water surflace and closes bhe
btreathing of the larvas. Ythen the larvae return to the
surface, some of 011 will enter into the breathing tubc.

The o0ils hawve a poisoning cffect rather than mere ¢logging
or choking, and it causcs death, 0il which i1s used as toxic
substances may be ss5 the followinge:-

207038

1. Direct refinsry product

The producls rom petroleum by rofinery are gasoline,
kerosence, dicsel oll and stove 0il and other paterials, such
ags hydro carbon and beonzane derivatives. The offect of
kerosenae 1is vory rapid destroyer of mesguite larvse., I
they are exposed to kcoroscne, they will die in about fifteen
minuties. The.masquitu iarvac w2ll alsc die in short period
if they are contacted with gasoline. The two have the cowir

advantage of good spreading acllity. The disadvantages arc

v ABD G764
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its higher cogS, guilck evaporaticon Irom surfsce of water
in not weatber, and lack of color which wmake it defficult
ciler to he certain that he has adequataely covoered the surfaceo
of the water.

Diezel o0il =nd steove oil vary in soxic power and
spreading ability., Proper spreading can cbiained by
diluting the heavy oil with sufficient amount cof keroscne
pr omall amount of spreader.

2. lroated o0il for ipercascd fteoexicllty or increase

spreading capacity.

In this case, the 01ls is added with aroratic
compound which increase Lhe spreading capacity and toxicity.
Somrctimes the spirit pgum ond some of product of sculphonation
of peEreleum are uscful additicn to oils for incrense of
spread.  The chemicals with hydroxyl (03) ions, such as
pherols, cresols, and xylencls, were most eifzchive in
increcasing cil sproad. ‘The addition of thenols and higher
alcohols is bassd on a fallacy, 25 the water-solubdle
compounds of materials escape from the oil inte selucion

in the water, thus causing a brcak up of the oil filp.
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3., Reclaimed wastc oils

This method is used the waste oils, such as waste
crank case oil, The woste 0il should be strained to remove
grit and should be settled for several weeks fo remove heavy
residues. The repainder must be added with sone lighter
retroleur oil in grder to cive 1t good spresding character-

istics and to remeove itz valatile fraction.

Larvicides

Larvicides is the chemicsl agent for killinpg larvae
and pupae. The larvicides may be devided intc two classes,
they are:-~

1. Gtomach peisons, which must he inggsted by the
larvae.

2. Contact peisons, which penetrates the body wall,
or the respiratory sy=steon.

The larvicidal natcrisls, such as paris green,
caleium arsenite, and cuprous arsenite are stomach pelsons,
while oils and pyrethrin are contact poisons. Sueh material
as DDT acts both contaét and stomach poiscns. These will

Le explained in the following.
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Cresyliec acid is toxic teo both larvae and pupac.
For use as 1ar#icide, the creselic acid must be cmulsified
with soap. The original FPanama larvicide was made with a
rogin soap zs the emulsifying ageat; 208 pounds of powdered
rosin with 30 pounds of czustic soda were added to 150
gallons of crude carbolic (cresylic)} acid, with hecat and
gstirring. Thele o0il scap, or oiher cheap scap may be used
as emulsifiers. The preparation is best done by manufactur-
ing chemlists who have propoer cguipment. ‘the larvicide is
applied in the propeortion of 4 part to 35,000 parts of
water. It will be said that dilution shall be 100 percent
affeoctive in killing the larvae and pupaes within a peried
of 2 hours. it may be used with oll for guick killing
larvae and vpupac, in.the case ol very windy condition.
It alsc can be used to elizinate mosquito in tree heole.

2. Pyrethrum

Pyrethrum is the dried flower of Chrycanthérmum
cineraraefolium. Ity essentiel principle is termed
pyrethrin, which is very toxic to many forms of insect

life, especially mosquitoes in bolth the larval and adult

18
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stages. It has been éxtensively used as insecticide. It

ig the least toxic to mamals of all insccticides ;ommonly

in use, The most extensively used extract has been one
‘containing 2.5 poer cent pyrethrins which preduces a

finished spray of approximately 0.1 percent toxic principle
when diluted with 1% parts of kerosene. <“his material
prepared an emulsicn of kerosene extract (extracted from

1 pound of pyrethruz flower per gallon of petroleun solvent)
emulsified with wvater and zoap (66 percent kerosene extract
with 34 percent of water containing % percent to 5 percent
of soap). This stock cmusion was diluted 1 to 10 with water
for field spray. Use 55 gallonz poer acre for killing
mosquito larvae.

2. Farig graan

It 12 one of the most successful of all larvicides,
when used apgaingt surface-~feeding larvae. The chemical

name iz copper aceto-arsenite (Cu H As 05 + Cu €, H5 DE).

It can be used as dust 4o the water surface by machine
btower or by hand or by seroplanc. The Paris green is
diluted with road dust, hydreted line, finely powdered

char ceoal, finely powder tale or other inert finely
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powdered materials, It effects as stomaci polison by small
perticles teling ingested with larval food. ‘'This poison is
mixed with the diluent in the ratic of 1 vart of paris [green’

to 99 percent of diluent (by weight),

Paris pgreen may be applied in liguid form as a
spray by using concentrated ammonia as the solvent, then
added to large volume of water produced a colloidal
solution of toxicity to mesguito larvae. The ratio of
the solution is 20 grams of paris green to 100 C.0Q of
concentrated ammonia, and using this solution with Tive
dreps in a litre of water as larvicide to spray.

4. Dichloro-Diphenyl-Trichorogthane (DDT)

This materizl i3 very powertul culicide. It is
prepared by heating an anhydrous mixture of chlorzal and
chlorcbenzene with concentrated suffuric acid, The
product occurs a2s malted ncedles which melt at 105° C.

It was originally known as Gerasol. It is an almost
odorless, white, crystalline power having a tendency to

form lump. It is not soluble in water but it is soluple

in kerosenc and vegetable oll, and highly sclublie in organic

golvent As benzene, trichleorcethylene, xylene, and acetone.



The soplvents are inflammavle and explosive. This sclvenc
can be used in the forw of epulsion, DoT e¢il solution, or
dust, In the form of emulsion, 1t may be made if 2%
percent DIT, 10 percent triten X - 108, and 65 percent
xylene or other solvent and add to water and stirring for
long time. Using onc volume of concentraitced ié mixed with
four veclumes of water to produce 5 percent emulsion of DDT
for larvicide, DDOT oil solution is the form of DDT and
sélvents ag diegel o0il, keroseneg, or fuel oll. The rate
of using DDT ¢il dependson the regulirement of that area,
generally use 1 percent solution when use with prossurc on
spray cquicment as larvicide. In the form of dust DDT is
used in the same way as Taklisigreen. 1t is applicd as a
10 percent DDT in tale, or other innert dust at the rabe
of 0.1 to 0.2 pounds DT per acre, using cne peound cof dust

mixbure.

5. FYhenothiazine

21

Phenothiazine, the chemical name 1s thiodiphonylamine

or (QE qug 2 N H. It can be used for contreol of mosguito
bresding in artilicial containers. It is a pale yellow

green powder, and is not scluble in water. It is stable
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when kept dry, but oxidiwe slowly when exposed te alr and
ceisture, In uveing against mosguito, it is not toxie to
warnm blooded animals and 4o mlants, but it will kill fish.
For use-as.larvicide, it is mixecd with a wetting
'agents such as sodium lauryl sulfate, or cther dry
powdered emulsifier. For contrel larvaes use ‘10 percent
of wetting agent arnd 90 percent eof phenothiazine. The
small amount of mixtures will suffice te keep water frese [
from wosquito larvas {mr several months. However, it is
necessary to test water vefore using this material because
under differcnt condition have some differcnce in toxicity
o phenothiazinc,.

. Niscellansous poisons

These poigsons zro borax {(sodium berate)}, nicotinc
sulfzte, caleiunm arsgnite dust mixed with chalk, white
arsenic and coprer sulfate, chloropicrin, calcium
cyananmide and ricc bran. These agents are used ag larvicides

by taking in the =wster,



(3 paturalistic

i iz She Fact thet nature wey be the LuUildor ond
cestroyver.  IFreom this rTeason, nature will be used for

control of mésguitees. Poture, in this case may oo meant

the Jivine Chings, such as bipds, fishee

Dragonflizs, birds prey wupon the wingeli mosguitoes.

-

5
)

Jragonflies larvan, fish aznd cother agusatic insacts €

wpol the larvae and nupac of the Dogguise. DBesides the
livina thingz, thoe non—living things may oo used as
destroyer, such 2s the chanpging ol naturas or» ptheocr casces

which w21 e egxpleined in the fellowing porac

weturslistic melthols g2re divides irnto throeese mechodso:--
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The natusalistic metbods which moritionsd in thisg
part are the methods of mosguito combtrel In lervac stzge

e

and popas stame,
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By Chemical

(1) Changing celt (KaCl) content of water

This.case means the changing of salinity of water
in swamp area, c¢specially in salt arcs. In fresh water,
it will be changed by ircreassing the Salinity of water.
Thus the meoscuitoees will not lay cgg in that place. 4
few ycars afterward, the water in that area is.allowed Tto
freshen. It will reduce the mosguitges., It 1s sultable
for salt marsh ares or places near sSalt water area.,

(2) Pnilutiﬁn

Thig mcthod 1s usine tne foul water of high crganic
content to control ths mosgultoes. It will be the way Lo
prevent some arca from breeding of mosquitoes. The place
is deliberated by pellutiap the breceding water with
decomposable organic mattor. th veretables of wvaricus
types packed into the breeding pools or swamps, S0 that
it rots and fouls the water. This condition will prevent
the Anopheles mosquitices in breeding because the Ancpheles
like to lay egzs in clean water, But some species of
mosquitces like to lay eggs in foul water, such as Culex

guinguefasciatus which found in Banghkok in great number.

LZa=™



‘In using the nerbage, it should be packéd inte water until
it extends &bove and cover the surface. In Indiag uscs
cactus %o prevent brocding of Anovheles.

In some places which have the stagnant water, it
may be changed to foul water with decomped organic matter,
This plsce will not be the breeding place of scme species

ol mosguitoes.

By Physiczl

There are many conditions which will be uscd 4o
control the moscuito. These conditions are explained in
the following paragraphs.

(1) Drying br agricultural use or by special
planting

The ground may be dried by the agricultural use
hecause the plants use the water for its growing and then
it will cause the pground drying. Some special planvs when
they are planted, they make that place like the mat, which
is wvaluable in réducing the breeding of moscuitoes. The

special plants are Floating mat, floating leaf, such as

lotus, alligator weed, watey lily, musk grassces, duck weed,

253
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(2) Natural £ill (Silting)

The sedimentaticn of Eilt may reduce the breeding
places of mosguitoes becsuse the places will be shallowed.
This casc will hapion in ths place where the water did not
flow or zlowly fleow, such as water infrent of dams or dylkes.
The sedimentation of silt or othér small particles will
pceur and will cause the bottom of that water soufce being
ghallow. In swamp arca or marsh ares or other place like
this may be controlled in the same way as explalned abﬁve
by closing the passing way of the water that will cause
the shallew areca. This is a method of mosguito control
by naturc,

(3} Séettine vater in motion

This method is made by using the water in motion,
it may be made by wind or other case like this. This
pondition will makz the watef surface in the condition of
wave or moving that will gprevent the mosguitoes Lo lay

egggs. This will veduce the mumber of mosguitoes.



(4) Intermitten drying

This method is provided by drying the ground at
once wirme and then have water at once time. This case have
water over that area aboul five days. In this period, the

s drained urtil

e

eggs bhateh into larvae. Then the watar
drying, the larvae will die before it bacome the winged
meaguito.

(5) Fluctuating

It is the methed of chanming the water level gll
time, Such as incrcase the water level above the normal
level ard Lhen decrease thne wator level boelow the normal
level and wake 1t alternately, It the conidition ie
completed, the eggs of mosguitocs can not hatch into
larvae bocause they strand on the ground cr shallow plzces
in that arca after dreinage. This method will aleso protect
the floating matfers and make them stranding.

(6) TFlushing

This 1z the netncod of using trarpe velume of water
in overflowing the area and then discharge until drying.
This methed is made alternately. By this method, the

larvae are swept downstream or are destroyed by stranding,

27
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Flushing device ¢an be installed at interval along the
breeding length so zs to reduce suddeunly a large quantity
¢f water accunulated benind dam., Flushing devices consist
of dam, or weir across thg stream and discharge gate or o
apparatus which can rapidly discharge the large velume of

watcr,

{7) Controlled reflocding and redraining

This method is cmploycd in the control of mosquitoes.
1t makes by [locding the marshes for scveral days until the
egzs hatcech into larvae, and then draining the wmarsh rapidly
before the larvae develop into adult mosquitocs, This area
is aliowed to remain unwater for one month and then floeoding
is repeated, This is suitable [or control of salt-marsh
mosguitos. This method 15 alsoe sultable for the place
where the tide water do not occur frequently. The period
[or cenplete floading and draining is about seven to ten
days.

{8) BGurface, especially by wind

In this method the water source which way be breeding
place must be clear and frec from obstructions, such as

vegetables, grasses, or octher plants. It can he made by
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hand with krife, shovel and raxe Yo c¢lear the Lank of the
rivery canal, or impounded watcer. Thus, the wind will blow
through that arza and wmoesguitoes cannot lay its egg, because
of leacking plants, vegetables or other plants., The water
surfacc becomes the wave which prevents the mosgquite laying.
It will be another nmethod of wesguito control,

{2Y Shading to exclude sunlisht

Fosquito control in some water sources can be dane
by cutlting trees and plants to exclude sunlight shining to
the water surface and the neignboured area, and it will be
useful for the meszguitees in sheltering. wWhen trees or
plants cannot be the shelter of mosquito, the mosguitoes
cannot lay its eggs and will raduce the number of =meosauitoos.

{10} Clearing to expose sunlight

This metheod can be used for the watcer sources which
have some flozting matters, vegetables, grasses and athor
kinds of plants. Thilis can be prevent bvreeding of mosguitoes
by clcaring the water. ''e know that plants are the shelter
of mesquitoes and also be the shelter of larvac by perching
on the roots ol plants. ‘then thesc plants are removed, bhe

Sun shines to thet area and will cause the water beineg hot.



Then the la
It will red
(11}

The

rvac may die and the rmosculitocs cannst rest.
uce the numbar ol mosguitons.
luddying

place will be made to be marsh and remain the

wakter at onc poeriod -nd then the water will dry. The

mosguitoes
are watcr,
(123

By ¢

ray lay egss ard will be the larvae when there

ond they will be die if the water dried,

Constant lovel floodins -

¢nsiderable that place is desirsble and necessary

to keep marsh l[looded at all time, The mesguito abatement

can o¢ maintained if the fellowing requirmonts are met:-

1.

5.
4.

The

The wator lovel is maintained =t congtant
elevation.

The marsh is kept will stocked with larvicides

The fish have access Lo all parts of the marsh.
The water isc kept in eclrculation.

waior can be onclosed with dyke znd furnishing

a sufficient supply of water. Pond can be kept fresh water

from a stre

can obtain

am by diversicn or pumping. Pond on tide water

circulation by holding the water height at about

30
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rean bide slevotion by means of weilrs at inlet snd outlet,
The mates may operate with autematic device or by hand.
The water will have the constant level, and 4he activitics

cf The fish should proevent the development of nosguitocs.

By Biclogical

Tt 12 the method of using of biclopical wrowledge

Lo contre)l Lhe mosguitoes. Thoso retheoeds will e explained

i)

as Tollows:—

(1, Nalural cnenies

The moscuito, lilke most animals and insecfs, has
ize navural encmies.  dragon fFliws, birds, cond bats prey
upoen the winged mosguito. Bragon—fly larvac and okher
gewatle lnscets fecd upon the lzvvas and pupac of the
mogquite. All of the notural encmics, only fish anncar Lo
bz uwscelful ir mosqauito control,

Mosquito contrel by means of fish is the choeapest
nethof that hasgs beon discovered zso far. Eowoever, it howve
thelr limitaticens undor natural cenditions. The fish which
mentioned in this rart are fightine fish, gold fish, catfish,

and the others.  fhe mest loporcanii Yisn arg Several speciss



of minows. The top+water winow, whose scientific finne is
Gambusia affinis arc the Fish of more widely ucce., It gets
its namce of "top-water ominow" from 1ts habit of surlace
feeding, which makes 1t especially effective against,
Ancplicles larvac. It grows to a saximum length of ApPDrox-—
imately 2 inches. It is very hardly and is ablc to live
well in brackigh water, ffesh water, or water with szoms
pollution., Cne Specimen.has been obscerved to eat 1065 mos-
guito larvac in-one day. It has an important thing to be
considered, some fish are not suitable for all parts of
the country, sc the local fish or some kinds of fish will
Le chosen to use in mosguito control.

(2) Elimination or Destructieon of aguatic food

zupplied
Zome chemical agents such as copper sulflfate will
b used for destruction of food supplied. Thic chemical
agent will kill all vesectation acuatic and also poison to
the organic food supﬁly of mosguitce larvae. That i1s =z

method of elimination the mosauitoes. The dossage recguirs

32

to kill the ormganism is about two pounds psr million gallons

of water. The dessage which is larger than this should be

avoided because of killing fish.
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Adulticidal Viethods

Adulk moscuito control were cmployoed o avoid the
nuisance of poscultees and creventing disease. The control
works can be divided into Throeo manners,

1. liechzniezl Fethods

-

2. Toxiec Suabstances Yerthods
4., Waturzlistic Ilathoas

(1) liechanical *cthods

These metheods are used to prevent and destroy the
adult mosquitoss by means of moechanical equipments.  The

metheods z2re as follows: -

Seresning

Zerecening is one of the methods of xesguite control
in biting and ¢radicztion Of.mosquito tranzpitted discase
and proteccting the dweller against the discomfort of
mosgulto. In using zcrecn, bthe four fundamental idea
nust be kept in mind. They 2rc:-

{1) The kind and size of screen must be suited to

the exposure cor ¢limate condition.
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{2) The screcn must be protectod or reinforced whore
necessary agalinst mechanilcal breakage duc te cordinary usage.

(3} All apertures must be closed so as to prevent
access by insects.

{(#) Ventilation with screening must be good so that
the habitants will not prefer in warm weather to remain
ocitdoors 1n the evening or at night,

Mest screening is made of iron wire, generally
salvanized., Uire of other metals, such as bronze and
copper may be used, and they have leonger life. The life

of acreening depends upeon the climatic conditions ana

usdaFs,. Now, noncorrosive scereening is used widely and
lonpger-lived than metal, The plastic strands arc thickaer
than metal wire. The wire cloth of 12-mesh matcerial having

12 openings to the inch each why, iz too larpge an oponing

and will allow a vory large poercoentage of mosquitoss to

find entrance to the raoom, “ire of 16-mesh gives good
protecetion against mosquitoos, but it will allow same

smaller of the Culex to cnteor.- Bereens wihich arc alrcady

in place may be improved by siving the wire one or nore coats

of spccial screen paint. Sereen is also used to cover
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irpounded water, such as pools, Jjars, weclls and barrels,
for preventing it laylng cpEgs.

The mest efficlient ﬁethod of screening window is to
cover the wholo outside of the window by fastening the scraen
wirc to the outside frame of the window by means of the strip
of wood. Thi; complate covers the window with no opportunity
for the Shrinkage of scraen frames to allon the entrance
¢l rosguitoces.  The next best Ferecn is the type that has
a frame wnich fits inte the framec of the window on the
outside, suspeanded at the Ltop and fastened with a hook atb
the bottom. SBereening is widely used to control the
moscultoss, because it is effeclbive in preventing of
mosquitoes.

C bMiosgquito net or bed net

In this case, il means the screen made of wire cloth
for covering the bed. It is uscd for #leeping ocubdeor
or indocr when there ig no scrceh. Bed net should be of
sufficient size to hang well sway from the bed, so thal no
part of body touch the net during sleep. Tho net is
reinforced with cloth at cdges and corners and strongly

sewed, and thoe skirt is long encugh to fall on the ground
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or [loor with several inches Lo spare, o Lo be adequately
tucked in under the mattress. For slecping, & bted net will
give sufficient space for comfort about nine fcet long, and
five fect wide, with sides sbout five and cne-hall feet
high., Mosquito net material should be a stiff gobbinet
with effective aperture not over 0.05 inch. This eguipment

%will also use for econtrol of nesquito.

Jeterrents

This case means bLhe using things that mosquitoes
fear and cannot Bite She human or cannot stay in that place.
These things are fan and punkahs which is uscd by blowing
with hand or using elcctric fan blowing. This method is
used for temporary cortrcl.

Ltnother kind of deterrent, that is siwmple method.

By using ths wind blew through the place or housc which
will prevent moscuitoas from biting and nuisance. This
method is used becausc of the hahit of mosquiteo which will
like to rest and bite in the calm rlace without wind. Thus
it will reduce the mospuito brood bmcause it cannot lays

eggs, and cannot.brced.



Tne trapping mosguitc is weorked by using the equip-
ment and bait. The eguiement usingy lighs as the balt is
zalled mesguito light trap and is the lMew Jarsy Lype.

The figure is shown ian Fiz.D. In using, this equipment 1is
hanged atovse the groond from five to six feet and 1s in
the piace without wind or has no windy, or in the place =
which deogs mot interlere by obher light.

Anctaer %ype of trap has been used by using animal

#5 bhe bait. The animsls are deonkey, cattle, horses and

other aninals. The animal ts kepl in pen with large sceroen-

ed window cn the sides s arrangod that mosguitoes arco
Ziveried ko slit in the screcn wire or louvered arca
situeted halow the screened zrea which allow ther To enuver.
After feeding, Lthe mosgulitoes are unable to escape and can
te captured on the following meorning.

Hond catching and killing

[land catehing can be accomplished with a killing
tube. The killing tube can be made from a test tube or

similar conbainer fitted with a covk stopper. Wads of
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Mesgito Light Trop { Hew Jeréey Mosgih'ie_Trap )

This device that shows onr the previous page by nunbers,
those numbers are ;=
1. Galvanized iron cylinder, 22 gaugey 9 inches inside
diameter ( cut away to show interior ).

Hoof of galvanized irom.

-

Motor apnd 8-inch Tan.

voreclain receptoele for light bulb.

Sponge rubkber to absorl vibration.

Threce supporting ribs of ban iren ( 1/8 in. by 1 in.)

Serews and nuts for assembling trap.

bl

Srecen funnel of 16 riesh bronze wire.

Mason jar cap.

o

L Do TR w-s T I SR W » TN mul PSR |6 |

l_l

Jor with cyanide for kiliing insects.

=
I_l
2

Ferfornted poper cap.
12, Galvanized s=-reen 3/8 1inch mash,

13, Loop Tor coarrying or hanging trap.
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cotton saturated in chloroform and placed in tne bottom
ol fube under wadding cut from blobting vaper xil) the
specimens.,  When using the tube is placed under cr cover
the rcecating mescuito an@ the chloroform cause it teo fall
into tube. Besides +his, tho moscouito can be capturcd
by swing nct or hand killing.

Remeoval of heouses or village to sites beyond flipht range

It iz the method of removal the houses cocr dwelling
far Ffrom the frecding place. The flight of mesguito iz in
the range of one mile from the wlace, bub all of them
nsually fl¥ near breéding, cxcept the salt marsh-mesquito
that will travel long distancc. This metheod 1s impractical
for mosquitec contrel but it only avoid the annoyance of

moscuitoes.  This methoed give a little result.

{2} Toxic Bubstance Lethecds

In mosquito control of adult stage Ly using toXic
matters, there are two methods ¢f applying which will
exvlain in the {fe¢llowing paragraph. Thaesc control
methods are made by spraying, fuligation, and uaing scoe

chemical repcllent. Before using by these methods, the
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toxic material must be stuGied sad Tust ko considered That
thoy nave an effacl to peosguito or not. Tt ean kill theo
mogquitoes or cannot kill, and will also kill encther inscets
or not. In the case of mosguito if it deeos not die itV will
ruild the resistance to ths toxic wmaterials,., Thus trne Loxic
material is useless in afberward. In using, 1T 15 nedeSS8ary
to ennsider the advantage or dissdventage. These ltoxic
materiales arc I0T pil seiution, pyrethrum solution, bdonzenc
nexachloride, chlordane, dicldrin, lindanc, walathion and
parathion. The latter two names are use for hovsofly ~onblg]
and iz approved for use in dairy HBarns. In using these
toxic materials they are worked oy uzing these mothods.
Spray

2v spravinr, syster of atomiziny nozrle, the insec-
tigide is in the form of atom to the wall, ceiling or
rostine place of mosguitces. The toxic mzbtoerial is formod
in minute crystal on the surface of wall or cuc. Ic will
paison to the nesguitoes which rest upon the wall or othor
wlace which have the poison of toxilc material. It 1s the
habis of mosguitoss that will rest on the wall after biting.

In one

Ll

praying it will romain the poison for several days.



The equipmeils Fo. Sprayiagg @dy oo F.00l LprLLr oot rmeer

sprayver. dend spraying sguipmens, 1o «nops:

i
0
<1
i
i
ki
@
e
H
u

hic equlpment is pumpud oy LD mocnanisn ord

Lype.
fill in tha container: the cther type has che pumnt szt in
the contasney ond 28 onorated oy leover extendlng over ono
choulder. fowor suraying is operascd by man, tho sed

B

ol ino

of

engine drive the pluazer puwp, snd snray on the place.
The man doos not purmp Lhe cgulpmeni, the ongine coTvis in

place of men, man is only operator. Iioorammatle skoiod

6l woirey corayer is shown dn Fig.B.
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T4 opeann LS usirg gaccoous roelisons LO ¥ill mogonitsos.

“n ousire the toxic pakisrs, goen oos DO L,or oomdxing of anothoew

Tird of bowiec mabtbors with DT, such Aas ZDT witin oll solucion.

with BiO, is sprayed in forme ol sfume oF BAas OVET e aras
of mosguitoes. Tho obler crnenical ustnr in Tuwmigont coe
TydTocen cyanide, solinxn dioxmide, nicotine, parz-dickloro-
Benzene, esc, Thig vathod is apoliced by mean cof aproyor
ow acronlans in forzm of pas or fumc. In ousing acroplane
will give the good resuls bocauna 1T CALR COVOI roRC aits
1hs1 otner methed bued it has thoe disadveantafc in Willinsg

=i

anme usafyl inscoelts.
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Hose 1o ng) sun - Discharge Soeqiner (fine mesh Screen)
ittt

Moo Cotoff T Fressure Regulator

Yolye - =

Pressur Gauge - %ﬁm
Surge Chamber: 3
i)
: TANK
]»_ D 5 i
_—1 H Agitodor Paddies
1

ENSINE {1 | pump _}_,ﬁ_%’;__?__:‘g._

7 Suction Streainer
{ Coare SEreen)

DIAGRAMMATIC SKETCH OF POWER SPRAYER

.- Overflow Kose

_——
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Fig.E
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Chomical repellents

They are the chemical for dispelling mosguitoes.
Some of these chemicels ars effective.and some are not
offective or have a little effeet. All of these chemicals
does not givé the full result, they give only 2 short tine
for three to fives hours. HMost of them woere wmixtures of
01l of citronglla with various added in gredicnts such as
camphor, vucalyptus oil tar, oil of cadar, or carbolic acid.
Some chemical repellents can be applied to the skin,
This is Dimethyl phthalate which is cffectlive against
Ainopheles spocics, and & - ethyl - 3 hexancdinol (612}
iz the most effective against Culex. Indalone is guite
effoctive against salt-marsh Aedes species. These materials
arc liguids which are applied to the sxposed skin surlaces,
and to those parts of fthe clothing. Dimebthyl pnthalate
and &12 are effcctive for as long as four hours under
sweating conditions, and for about twice as long if not
sweating prefusely. Some of she repellents is used by
burning and make it smokc. Chemical repellent may be
applied as spraying, such as pyrethrum - keroscne coulsion,

It is uged Tifty gallons per acre of one to ten dilution.



his method is used for prevenling the cnnoyance of wmosgqui-

toes, It 1s not the direct control.

{3) Haturalistic :iethads

Nature wmay be the constructor cf insccets animals,
and tress or plants, but it may be the destroyer in the
some time. Nature can be applicd as the dircet destroyer
or lndirect deétrmyer, In mosguite control, the nature
may be used as destroyer. Thoe ﬁcstroyér may bc direct or
indirect part which will explain about the different method
in the following paragraph. Th;g mobhod ig dividedinto

thrce kinds, they arc:

By chemical characteristic
- By physical characteriztic

- By biclogical charactceristic

Chemical charactoristic

By usinpg sooc chemical substance have in the nature.
Tne chexical subsiance may be sulfur or carbon. These
substance whewn it is burned, it give the poison-smoke,
This smeoke will ceffect to the insect anmd it will die.

Theee materials are used in limited arece for best resuli.
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However these materials are only btenporary control and usc
for preventing annoyance.

Physical Characteoristic

Clearine., destruction or removal sheltsr

“hig means te gelt rid of obstructor by destroying
or romoval. The obstructor may be spmall planlks srasses
grown along the swamp, or pond or draincge. These plants
are the shelter of mosguitecs, it would be cut or use socmo
poison chemicdal for killing. In calm place without wind
blowing, such as apace between wall and cuvboard or inside
cornor of house, these are thoe shoelter of mosguitocs. Thesc
places should b clear without web and cxposes to wind.
That will provent the resting of mosguitocs.

Croation of wplaant barriers Lo Flight

Phis method i1s ussd by planting the tree which
obstruct the flight and these plant will also are the
resting. Then it is the simﬁle metheod in kKilling by using
toxic agent, such as DDT or other lkind of insccticides.

In other way, the big plant will control the small plant
in growing btoecause it cannect get crough the light for

syrthesis of carbohydrate and will cause. the srall plant
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Gia. Thu=s it alm mabhod of control.

o
oy
oy
b
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3
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Rendering dwelling

I- is Lhe wranslstion of house from annoyance of
mosauitees, Such ss in the ted reoeom, 1% is uscd the mosquite
neh o covariag boed, or using window scracn oy door screch,
or airconditioning woeomr. Sometines, it expose to wind.

It is also.the method of arrangement the house in the
sultable Form for prevenlineg brosding place. The vwicinity
should be clesred with out spall plants, SWRINDS , po0ols and
mnarahes.  Yater should be drained into & sewer or inbto asg
septic Tank. Vater harrel, roin tarrel should be clozmed.
Heptic tank effluent shoula never be allewed Lo Tun upon
the prouad surface but should be ﬂisp@scd oy passing sand
bed. The teank should Have a posouitc vrool covor.  Halor
wroughs feor cattleo, bhorscs shouwld be completoly mmptiod and
¢leaned.  Croament pool and fountains must be watched iF
the aguatic tlart grewing ir thew. Those plants should

b cub, This arrangewcenc wil}l usc in mesguite concrol,

46
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Biological Characteristic

This is the method of control bty using the living
as the destreyer, changer, or usc the condition of c¢limatic
as destroyer. These are briefly explained in the following
paragrarphs.

Natural cnemies

The natural enemies ol mesguitces are dragonflies,
birds, and bats, These cnemies feed on mosquitoes atb
different timc, nadult dragonflies arce adcept at captgring
mesgquitocs on the wing just before and at sunset. D:agon+
flics donot fly at night, when night—flfing rosguitoes arc
on the wing. Bat are inscctivorous and feed on mosguitocs
at night, but are net zffective znough to be large factor
in control. Birds of dusk eating are also feed on mosguitocs.,

Deviation by animal

This method 1s used the animal as the balis., 16
deviates biting from human to animal. It has coertain
amount of usefulness in roducing the tondeney bto attack hy
mosquitoes. This method is placed the barns or guarters of
any dowmestic animals such as herses and cattle between the

houses and the known mosguito breeding areas. There will



48

be a btondency for the wosquitocs in wmigreating to fill up
on these animals, Thus, it will reduce the atiacking of
noscuitees to human, this 1s ancihcr method of mosguito

control.
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