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U. S. DEPARTMENT OF AGRICULTURE
FARMERS' BULLETIN No. 1408
The HOUSE FLY AND HOW TO SUPPRESS IT

[Mustration: fly]

[Mustration: USDA seal]

The presence of flies is an indication of unclesass, insanitary
conditions, and improper disposal of substanceghich they breed.
They are not only annoying; they are actually damgeto health,
because they may carry disease germs to exposés. foo

It is therefore important to know where and howytheeed, and to apply
such knowledge in combating them. This bulletiregiinformation on
this subject. Besides giving directions for riddthg house of flies

by the use of screens, fly papers, poisons, aticfly, it lays

especial emphasis on the explanation of method#ninating breeding
places and preventing the breeding of flies.

This bulletin supersedes Farmers' Bulletin 851.
Washington, D. C. Issued April, 1925; revised Nokem 1926

THE HOUSE FLY[1] AND HOW TO SUPPRESS IT.

By L. O. HOWARD, _Chief of the Bureau of Entomolognd F. C. BISHOPP,

Entomologist.
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KINDS OF FLIES FOUND IN HOUSES.

Several species of flies are found commonly in BeuSome of them so
closely resemble the true house fly that it recquirery careful
observation to distinguish them from it.

One of these is the biting stable fly[2] (fig. K)occurs frequently

in houses and differs from the house fly in theamgnt particular
that its mouth parts are formed for piercing thia.skhis fly is so
often mistaken for the house fly that most peobiekt that the house
fly can bite.

Another frequent visitant of houses, particularlyhe spring and

fall, is the cluster fly.[3] It is somewhat larggsan the house fly,

and is distinguished by its covering of fine yelisiwvhairs.

Occasionally this fly occurs in houses in such neralas to cause great
annoyance. It gets its name of "cluster fly" framhabit of

collecting in compact groups or clusters in pratdatorners during

cold periods.

Several species of metallic greenish or bluislsftitso are found
occasionally in houses. These include a blue-bfiytl&] the black
blowflies,[5] and the green-bottle (fig. 2) flie][They breed in
decaying animal matter.

[Footnote 1: _Musca domestica_ L.]

[Footnote 2: _Stomoxys calcitrans_ L.]

[Footnote 3: _Pollenia rudis_ Fab.]

[Footnote 4: _Calliphora erythrocephala_ Meig.]

[Footnote 5: _Phormia regina_ Meig. and _P. tenmaxae  Desv.]
[Footnote 6: Lucilia caesar_ L., L. sericata_ §eand other species
of the genus.]

There is still another species, smaller than arthade so far
mentioned, which is sometimes called the "lessasédly."[7] This
insect is distinguished from the ordinary housebfits paler and
more pointed body. The male, which is commoner tharfemale, has
large pale patches at the base of the abdomenhwahgctranslucent
when the fly is seen on the window pane. Thede fiies are not the
young of the larger flies. Flies do not grow aftes wings have once
expanded and dried.

[Footnote 7: _Fannia canicularis_ L.]
[Mustration: FIG. 1.--The stable fly. Much enlag]

[Mustration: FIG. 2.--One of the green-bottleeli (_Lucilia
caesar_). Much enlarged.]

In late summer and autumn many specimens of a émglfly, known as
the "vinegar fly,"[8] make their appearance, ateddy the odor of
overripe fruit.

All of these species, however, are greatly dwaifiedumbers by the
common house fly. In 1900 the senior author madlect@mns of the



flies in dining rooms in different parts of the oy, and found that
the true house fly made up 98.8 per cent of thdevhomber captured.
The remainder comprised various species, incluttinge mentioned
above.

[Footnote 8: _Drosophila ampelophila_ Loew.]

[Mustration: Fig. 3.--The true house fly. Enlatgg

WHERE THE TRUE HOUSE FLY LAYS ITS EGGS.

The true house fly (fig. 3), which is found in nigaall parts of the
world, is a medium-sized fly with four black strgpen the back and a
sharp elbow in one of the veins of the wings. Toede fly can not
bite, its mouth parts being spread out at thedipsticking up liquid
substances.

The eggs (figs. 4, 5) are laid upon horse manuné Jubstance seems
to be its favorite larval food. It will breed alsohuman excrement,
and because of this habit it is very dangeroubedealth of human
beings, carrying as it does the germs of intestilsdases, such as
typhoid fever and cholera, from the excreta to feogplies. It has

also been found to breed freely in hog manureoirsitierable numbers
in chicken dung, and to some extent in cow manuadeed, it will lay

its eggs on a great variety of decaying vegetatdieaamimal materials,
but of the flies that infest dwelling houses, bistltities and on

farms, a vast proportion come from horse manure.

[Mustration: FIG. 4.--Eggs of the house fly. Abdmatural size.
(Newstead.)]

It often happens, however, that this fly is veryadbant in localities
where little or no horse manure is found, and ithstases it breeds in
other manure, such as chicken manure in backyautirpdots, or in
slops or fermenting vegetable material, such astdpEps, moist bran,
ensilage, or rotting potatoes. Accumulations ofamig material on the
dumping grounds of towns and cities often prodlies fn great
numbers.

[Mustration: FIG. 5.--Eggs of the house fly. Highmagnified.
(Newstead.)]

The house fly begins laying eggs in from 2 1/2 @cdays after
emerging, the time interval depending to a largerbupon
temperature, humidity, and character and abundafio®d. The number
of eggs laid by an individual fly at one time raadem 120 to 159 and
a single female will usually lay two and sometinfas such batches.
Dunn has recently reported that in Panama a fly degopsit as many as
2,367 eggs in 21 batches, and sometimes an intefeally 36 hours may
occur between the deposition of large batches gé.ebhe enormous
numbers in which the insects occur are thus plangounted for,
especially when the abundance and universal oqmeref appropriate
larval food is considered. The eggs are deposidmiabthe surface in
the cracks and interstices of the manure, sevensdles usually



depositing in one spot, so that the eggs commaelyaund in large
clusters (fig. 4) in selected places near the fapepile, where a

high degree of heat is maintained by the fermesridtielow. The second
batch of eggs is laid from 8 to 10 days after tret.fThe eggs

usually hatch in less than 24 hours. Under the ffaosirable conditions
of temperature and moisture the egg state maysadty more than 8
hours. The maggots which issue from the eggs asesveall and
transparent. They grow rapidly, completing the giouf the larva stage
in three days under the most favorable conditiatispugh this stage
usually lasts from 4 to 7 days. The larval periaayrhe prolonged
greatly by low temperature or by dryness or scadafithe larval food.
As the larvae (fig. 6) attain full size they gralippassume a creamy
white color. A few hours before pupation they beeorary restless and
migrate from their feeding ground in search ofvafable place in
which to pass the pupa stage. They will often cegate at the edges of
manure piles near the ground or burrow into thetsmeath, or they
may crawl considerable distances away from thetpifgupate in the
ground or in loose material under the edges ofestonoards, etc.

[llustration: FIG. 6.--Larvae, or maggots, of theuse fly. About
natural size. (Newstead.)]

The pupae (fig 7), or "sleepers," are more or tegsel shaped and dark
brown in color. In midsummer this stage usuallyddsom 3 to 6 days.
The pupa stage is easily affected by temperatuaeggds and may be
prolonged during hibernation for as long as 4 andhths. Numerous
rearing experiments in various parts of the coun&rye shown that the
shortest time between the deposition of eggs ameénergence of the
adult fly is 8 days, and 10 and 12 day records werg common.

The adult fly, upon emerging from the puparium, kgoits way upward
through the soil or manure and upon reaching thi¢ eiawls about
while its wings expand and the body hardens anghass its normal
coloration. In from 2 1/2 to 20 days, as previoushted, the female
is ready to deposit eggs. As in the case of othapgs of its life
history, so the preoviposition period is prolongedsiderably by the
lower temperatures of spring and fall. In midsummath a
developmental period of from 8 to 10 days from tggdult, and a
preoviposition period of from 3 to 4 days, a neweation would be
started every 11 to 14 days. Thus the climate efistrict of
Columbia allows abundance of time for the develapinoé from 10 to 12
generations every season.

[Mustration: FIG. 7.--Pupae of the house fly. Abhmatural size.
(Newstead.)]

Flies usually remain near their breeding placéisaef have plenty of
food, but experiments recently made at Dallas, ,T&how that they may
migrate considerable distances; in fact, houss,fie marked that the
particular individuals could be identified, haveeheecaptured in

traps as far as 13 miles from the place where Wwesg liberated.

HOW THE HOUSE FLY PASSES THE WINTER.



The prevailing opinion that the house fly livesaihgh the winter as an
adult, hiding in cracks and crevices of buildingt,, appears to be
erroneous. Under outdoor conditions house flieki#led during the
first really cold nights, that is, when the temgpera falls to about

15 deg. or 10 deg. F. In rooms and similar placetepted from winds and
partially heated during the winter flies have bkept alive in cages

for long periods, but they never lived through éméire winter. In
longevity experiments one record of 70 days andhem@f 91 days was
obtained. No uncaged house flies were found duhireg seasons'
observations in unheated and only partially heatéds, stables,
unused rooms, etc., where favorable temperaturditimms prevailed.
The common occurrence in such places of the cléigtand a few other
species, which may be easily mistaken for the hflysis responsible
for the prevailing belief as to the way the hougeferwinters. There

is therefore no reliable evidence whatever thattdshuse flies
emerging during October and November pass the mame are able to
deposit their eggs the following spring, althoulgéyt may continue
active in heated buildings until nearly the endafiuary. On the other
hand, there is evidence that house flies pass ititevas larvae and
pupae, and that they sometimes breed continudusiyghout the winter.
In experiments at both Dallas, Tex., and Bethellth, house flies have
been found emerging during April from heavily irtkss manure heaps
which had been set out and covered with cagesgltimapreceding
autumn. In the Southern States, during warm peiilodsidwinter, house
flies may emerge and become somewhat troublesdwge ftequently lay
eggs on warm days.

The second way in which the house fly may passvihter is by
continuous breeding. House flies congregate indukatoms with the
approach of the winter season. If no food or bregdnaterials are
present they eventually die. However, where theselacess to both
food and suitable substances for egg laying théycamtinue breeding
just as they do outdoors during the summer. Eveseiip cold climates
there are undoubtedly many places, especiallytiesciwhere house
flies would have opportunity to pass the wintethis manner.

CARRIAGE OF DISEASE BY THE HOUSE FLY.

The body of the house fly is covered thickly witkins and bristles of
varying lengths, and this is especially true ofldgs. Thus, when it
crawls over infected material it readily becomesdied with germs, and
subsequent visits to human foods result in theitammination. Even
more dangerous than the transference of germsededls and body of
the fly is the fact that bacteria are found in ¢ggeaumbers and live
longer in its alimentary canal. These germs ardeabi not only in the
excrement of the fly, but also in small dropletsedurgitated matter
which have been called "vomit spots." When we reathat flies
frequent and feed upon the most filthy substanit@saly be the excreta
of typhoid or dysentery patients or the dischaafemne suffering from
tuberculosis), and that subsequently they may coinete human foods
with their feet or excreta or vomit spots, the resity and importance
of house-fly control is clear.

In army camps, in mining camps, and in great pulsbcks, where large



numbers of men are brought together for a longshorter time, there
is seldom the proper care of excreta, and theaggerof typhoid germs
from the latrines and privies to food by flies @wmon and often
results in epidemics of typhoid fever.

And such carriage of typhoid is by no means coufittegreat temporary
camps. In farmhouses in small communities, and @veadly cared for
portions of large cities, typhoid germs are carfieth excrement to
food by flies, and the proper supervision and inesit of the breeding
places of the house fly become most important aitsria the prevention
of typhoid.

In the same way other intestinal germ diseases, asidsiatic cholera,
dysentery, enteritis (inflammation of the intes}irend infantile
diarrhea, are all so carried. There is strong anstantial evidence
also that tuberculosis, anthrax, yaws, ophthalsrizgllpox, tropical
sore, and the eggs of parasitic worms may be andaaried in this
way. In the case of over 30 different disease dsgasmand parasitic
worms, actual laboratory proof exists, and wheckiteg is replaced by
circumstantial evidence amounting almost to cetyain

EXCLUDING AND CAPTURING FLIES.

The principal effort to control this dangerous ictsmust be made at
the source of supply--its breeding places. Absatiganliness and the
removal or destruction of anything in which fliesyrbreed are
essential; and this is something that can be deee i cities.
Perhaps it can be done more easily in the citi@s ih villages, on
account of their greater police power and the leissistence on the
rights of the individual. Once people are educabeithe danger and
learn to find the breeding places, the rest wilebsy.

In spite of what has just been said, it is oftecessary to catch or
otherwise destroy adult flies, or to protect foodtenials from
contamination and persons from annoyance or dahgece the value of
fly papers and poisons, flytraps, and insect s&een

THE USE OF INSECT SCREENS.

A careful screening of windows and doors duringsteamer months, with
the supplementary use of sticky fly papers, iscdgmtive measure
against house flies known to everyone. As regateesing, it is only
necessary here to emphasize the importance ofrigeépad supplies
screened or otherwise covered so that flies canmgaiaccess to them.
This applies not only to homes but also to stamestaurants, milk

shops, and the like. Screening, of course, wilkehaw effect in

decreasing the number of flies, but at least itthasvirtue of

lessening the danger of contamination of food.

Insect screens for doors and windows should bematle and must fit
tightly, otherwise they will not keep insects dtiis equally

important that they be made of good and durableesccloth. Copper
insect screen cloth, although a little higher irc@rwill prove more



economical in the long run, as it lasts many ydirlowever, the

cost of copper screen cloth is objectionable, steeden cloth, either
painted or galvanized, can be used. Painted stestis cloth will last
one or more years without repainting, its durapiliepending upon the
climate. In humid regions, of course, it will rusbre quickly than it
will where the climate is dry. The same may be sdigalvanized steel
insect screen cloth.

Insect screen cloth made with 16 meshes to theisndctommended, for
16-mesh screen cloth will keep out flies and mossauaitoes[9] and
other small insects which at times are found alregstywhere.

[Footnote 9: Where the yellow fever or dengue fewesquito occurs,
18-mesh screen cloth (or 16-mesh screen cloth fnadeextra heavy
wire) should be used.]

FLY PAPERS AND POISONS.

[lllustration: FIG. 8.--Conical hoop flytrap sidéew. _A_, Hoops
forming frame at bottom. _B_, Hoops forming franhéogp. _C_, Top of
trap made of barrel head. D _, Strips around ddér, Door frame. F
Screen on door. _G_, Buttons holding door. _H_e&tmwon outside of
trap. _|_, Strips on side of trap between hoops, Tips of these

strips projecting to form legs. _K_, Cone. _L_, tddiedges of screen
forming cone. _M_, Aperture at apex of cone. (Bigig)]

The use of sticky fly papers to destroy flies thave gained access to
houses is well known. Fly-poison preparations al®common. Many of
the commercial fly poisons contain arsenic, and tnge in the
household is attended with considerable dangeecésy to children.
This danger is less with the use of a weak soluticiormalin. A very
effective fly poison is made by adding 3 teaspotsnddi the commercial
formalin to a pint of milk or water sweetened witlittle brown sugar.
A convenient way of exposing this poison is by lpdilling an

ordinary drinking glass with the solution. A sauoemplate is then

lined with white blotting paper cut the size of tish and placed
bottom up over the glass. The whole is then quigklgrted and a small
match stick placed under the edge of the glasshésolution
evaporates from the paper more flows out from taeggand thus the
supply is automatically renewed.

FLY SPRAYS.

Sprays designed to destroy or repel house fliea fiertain need in
connection with the house-fly problem. No very Satitory repellent
substances for this insect have been found whietatthe same time
adaptable to general use about the home, or plaove® foods are
handled. Extracts of pyrethrum flowers are now galheavailable
commercially, and these give fairly good resultthie destruction of
house flies in buildings. Most of the sprays ofgilirum extract
contain kerosene oil as a carrier, and undoubtbelkerosene has much
to do with the toxicity of the spray. Such matesiate most applicable
to buildings which become infested with flies andiein can be readily
closed up at night and the air within thoroughlyusated with the
spray by means of an atomizer. Under such conditioa flies are
rather quickly overcome by the spray and if a sidfit quantity is



used they will not revive.

FLYTRAPS.

Flytraps may be used to advantage in decreasinguimber of flies.
Their use has been advocated not only because ahthediate results,
but because of the chances that the flies may ight®efore they lay
eggs, and the number of future generations wilidaeiced greatly.

Many types of flytraps are on the market. As a thielarger ones are
the more effective. Anyone with a few tools canstauct flytraps for a
small part of the price of the ready-made onesa {fig. 8) which is
very effective in catching flies and is easily maderable, and cheap,
may be made of four barrel hoops, four laths, ad&ips of boxing,
and 8 1/2 lineal feet of screening, 24 inches w{ller greater details
see Farmers' Bulletin 734.)

The effectiveness of the traps will depend on #iecdion of baits. A
good bait for catching house flies is 1 part otkarap molasses to 3
parts of water, after the mixture has been allotecigrment for a day
or two. Overripe or fermenting bananas crushedpackd in the bait
pans give good results, especially with milk adttethem. A mixture of
equal parts brown sugar and curd of sour milk,abghly moistened,
gives good results after it has been allowed todsfar three or four
days.

PREVENTING THE BREEDING OF FLIES.

As previously stated, fly papers, poisons, andstiae at best only
temporary expedients. The most logical method afial the fly
nuisance is the elimination or treatment of alldaliag places. It

would appear from what is known of the life histaryd habits of the
common house fly that it is perfectly feasible ¢dies and towns to
reduce the numbers of this annoying and dangernsest so greatly as
to render it of comparatively slight account. Omfa also, in dairies,
and under rural conditions generally, much canshmiild be done to
control the fly, which here, as elsewhere, con&#a very serious
menace to health.

CONSTRUCTION AND CARE OF STABLES.

In formulating rules for the construction and cafestables and the
disposal of manure the following points must bestalnto
consideration. In the first place, the ground ak#oor stables may
offer a suitable place for the development of figvbe. The larvae will
migrate from the manure to the soil and contingdr throwth in the
moist ground. This takes place to some extent exem the manure is
removed from the stables every day. Even woodendlare not entirely
satisfactory unless they are perfectly water-tigirce larvae will

crawl through the cracks and continue their develemt in the moist
ground below. Water-tight floors of concrete or ovay, therefore, are
desirable. Flies have been found to breed in singrinumbers in small



accumulations of material in the corners of feedighs and mangers,
and it is important that such places be kept clean.

FLY-TIGHT MANURE PITS.

The Bureau of Entomology for a number of yearsdthdsed that manure
from horse stables be kept in fly-tight pits ordiSuch pits can be

built in or attached to the stable so that manarele easily thrown

in at the time of cleaning and so constructed ttaimanure can be
readily removed. It is desirable that the manurelbeed in these
fly-proof receptacles as soon as possible afisnibided. The

essential point is that flies be prevented froncihégy the manure, and
for this reason the pit or bin must be tightly donsted, preferably

of concrete, and the lid kept closed except whemtanure is being
thrown in or removed. The difficulty has been thmnure often becomes
infested before it is put into the container, adiesffrequently breed

out before it is emptied and often escape throhgtctacks. To obviate
these difficulties a manure box or pit with a maatiftent trap or cone
trap attached is desirable.

In order to retain the fertilizing value of mantoethe greatest
extent it is advisable that air be excluded fromsitmuch as possible
and that it be protected from the leaching actibrams. This being
the case, there is really no necessity for coveaitayge portion of
the top of the box with a trap, but merely to hhweées large enough to
attract flies to the light, and to cover these haléh ordinary
conical traps, with the legs cut off, so, that bleétoms of the traps
will fit closely to the box. The same arrangemeart be made where
manure is kept in a pit. If manure boxes or pitslapt fly tight they
are satisfactory under farm or dairy conditionstfa storage of
manure during the busy season when it can not bledhaut daily.

FREQUENCY WITH WHICH MANURE SHOULD BE REMOVED IN AIIES AND TOWNS.

In deciding the question as to how often manurailshioe removed in
cities and towns, it should be borne in mind thaewthe larvae have
finished feeding they will often leave the manune pupate in the
ground below or crawl some distance away to puipadebris under
boards or stones and the like. Hence the manurddsbe removed before
the larvae reach the migratory stage; that is yoreaoval is
necessary every three days, and certainly nofrleggently than twice
a week during the summer months. A series of orndstgd in 1906 by
the health department of the District of Columloia,the authority of
the Commissioners of the District, covers mostese points, and
these orders, which may well serve as a modelheraommunities
desiring to undertake similar measures, may bdlypdendensed as
follows:

HEALTH OFFICE REGULATIONS FOR CONTROL OF HOUSEIES IN CITIES.

All stalls in which animals are kept shall bate surface of the
ground covered with a water-tight floor. Ev@lrson occupying a
building where domestic animals are kept smalintain in
connection therewith a bin or pit for the natben of manure and,
pending the removal from the premises of th@ume from the animal



or animals, shall place such manure in saitbipit. This bin

shall be so constructed as to exclude raiemaatd shall in all

other respects be water-tight, except as yt beaconnected with

the public sewer. It shall be provided witbuitable cover and
constructed so as to prevent the ingress grase of flies. No
person owning a stable shall keep any manupeionit any manure
to be kept in or upon any portion of the presiother than the

bin or pit described, nor shall he allow aogtsbin or pit to be
overfilled or needlessly uncovered. Horse mamoay be kept
tightly rammed into well-covered barrels fbe tpurpose of removal
in such barrels. Every person keeping manuteeé more densely
populated parts of the District shall caussath manure to be
removed from the premises at least twice ewegk between June 1
and October 31, and at least once every wetkden November 1 and
May 31 of the following year. No person shalinove or transport
any manure over any public highway in anyhef tnore densely
populated parts of the District except ingtivehicle, which,

if not inclosed, must be effectually covereathveanvas, so as to
prevent the manure from being dropped. Nogreshall deposit
manure removed from the bins or pits withig ahthe more densely
populated parts of the District without a pirimom the health
officer. Any person violating any of the preins shall, upon
conviction thereof, be punished by a fine of more than $40 for
each offense.

Not only must horse stables be cared for, but @mgkards, piggeries,
and garbage receptacles as well. In cities, wittebenethods of
disposal of garbage and with the lessening of tmbrer of horses and
horse stables consequent upon electric streetayslvbicycles, and
automobiles, the time may come, and before verg,lamen window
screens may be discarded.

DISPOSAL OF MANURE IN RURAL AND SUBURBAN DISTRICTS.

The control of flies in rural and suburban dissioffers a much more
difficult problem. Here it is often out of the qties to remove all
manure from the premises twice a week, and thelgmis to find some
method of disposal or storage which will consehesfertilizing value
of the manure and at the same time prevent adl fiem breeding, or
destroy such as do breed there.

With this idea in mind, it has been recommendetigtable manure be
collected every morning and hauled out at oncespnelad rather thinly
on the fields. This procedure is advisable fromgbmt of view of
getting the maximum fertilizing value from the mamummediate
spreading on the fields is said largely to prevkatloss of plant

food which occurs when manure is allowed to stangeiaps for a long
time. This method will be effective in preventifgetbreeding of flies
only if the manure is hauled out promptly every niog and spread
thinly so that it will dry, since it is unfavorabler fly development

in desiccated condition. The proper scatterindiefrhanure on the
fields is best and most easily and quickly accostgd by the use of a
manure spreader, and many dairies, and even farmgracticing the
daily distribution of manure in this way. Removakegy three or four
days will not be sufficient. Observations have shakat if manure
becomes flyblown and the maggots attain a fairlgdysize before the
manure is scattered on the fields, they can coatiheair development



and will pupate in the ground.

CHEMICAL TREATMENT OF MANURE TO DESTROY FLY MAGGOTS

During the summer months, when fly breeding is gain most actively,
the farmer is also busy and often can not sparértiesto remove
manure regularly. The general practice, therefoas,been to keep the
manure in heaps located, as a rule, very nearitdbées. How can fly
breeding be prevented in such accumulations? Asultrof recent
investigations, it is now possible to point out tmethods which are
practical and effective.

The first is the treatment of the manure pile wittemical substances
which will kill the eggs and maggots of the house The Bureau of
Entomology, in cooperation with the Bureau of Ch&mgiand the Bureau
of Plant Industry, has conducted a series of empanis in which a

large number of chemicals were applied to infestedure and
observations made, not only on their efficienckiliing the maggots

but also as to their effect on the chemical contfmysand bacterial

flora of the manure. The object was to find someaghchemical which
would be effective in destroying the fly larvae aidhe same time
would not reduce the fertilizing value of the manur

TREATMENT WITH HELLEBORE.

Of the numerous substances tried, the one whiaghseest to fulfill

these conditions is powdered hellebore.[10] Forttbatment of manure a
water extract of the hellebore is prepared by agldi?2 pound of the
powder to every 10 gallons of water, and afteriatirit is allowed to
stand 24 hours. The mixture thus prepared is sigdnver the manure

at the rate of 10 gallons to every 8 bushels (Hiccieet) of manure.
From the result of 12 experiments with manure fileated under

natural conditions it appears that such treatmesults in the

destruction of from 88 to 99 per cent of the flywkze.

Studies of treated manure indicated that its coiftipasand rotting
were not interfered with. Furthermore, severalfigsts showed that
there was no apparent injury to growing crops Wieetilized with
treated manure.

Since the solution is somewhat poisonous it shoatde left exposed
where it might be drunk by livestock. It is quitEesto say that
chickens will not be injured by pecking at hellebtreated manure.
This has been tested carefully. Hellebore can l&imdd both in ground
and powdered form, but the powder gives the bestitein the
destruction of fly larvae.

[Footnote 10: _Veratrum viride_ or _V. aloum__.]

TREATMENT WITH POWDERED BORAX.

Another chemical found to be even more effectiva &gvicide is
powdered borax. This substance is available in cercia form in all
parts of the country. It has the advantage of beargparatively
nonpoisonous and noninflammable and is easily pamsd and handled.



The minimum amount necessary to Kill fly larvae i@snd to be 0.62
pound per 8 bushels of manure, or about 1 pound®eubic feet. Best
results were obtained when the borax was applisglittion, or when
water was sprinkled on after the borax had beettesed evenly over
the pile. Borax is not only effective in killingeHarvae, but when it
comes in contact with the eggs it prevents themnfnatching. When
applied at the rate of 1 pound to 16 cubic feefgis found to kill

about 90 per cent of the larvae, heavier applioatladlling from 98 to
99 per cent.

Borax has no injurious effect on the chemical cosifgm or rotting of
the manure. However, when added in large quantitigsmanure to the
soil it will cause considerable injury to growin@pts. A number of
experiments have been conducted to determine fbet @h crops of the
use of manure treated with borax as herein recordetenVhen applied at
the rate of 15 tons per acre it appears that nwyirgs a rule will

follow. Some crops are more sensitive to borax tithers, and also the
tendency to injury appears to vary on differentssdi is necessary,
therefore, to repeat the warning issued in conaedatith a previous
bulletin[11] on this subject, that great care bereised, in the
application of borax, that the manure does notiveamore than 1 pound
for every 16 cubic feet, and that not more thamohs of manure so
treated are applied to the acre.

In view of the possible injury from the borax tneaint as a result of
carelessness in applying it, or from other unfoeeseonditions, it is
recommended that horse manure and other farmyandneswhich are to be
used as fertilizer be treated with hellebore. Bpoaxthe other hand,

is such a good larvicide that it call be used aitlvantage on the

ground of soil-floor stables, in privies, on refyskes, and on any
accumulations of fermenting organic matter which ot to be used for
fertilizing purposes.

[Footnote 11: Department Bulletin 118, U. S. Depemt of Agriculture,
p. 25.]

TREATMENT WITH CALCIUM CYANAMID AND ACID PHOSPHATE.

Many experiments with mixtures of commercial fézdks were tried to
determine whether fly larvae would be killed by @pstance the
addition of which would increase the fertilizinglwa of the manure. A
mixture of calcium cyanamid and acid phosphatefaasd to possess
considerable larvicidal action. Several experimshtswed that 1/2
pound of calcium cyanamid plus 1/2 pound of acidgpihate to each
bushel of manure give an apparent larvicidal acbb®8 per cent. The
mixture in the form of a powder was scattered ewenmkr the surface

and then wet down with water. The use of this mixtadds to the manure
two important elements, nitrogen and phosphorus.

MAGGOT TRAP FOR DESTRUCTION OF FLY LARVAE FROM HOREESMANURE.

The second method of handling manure is one whogs ehot require the
application of chemicals. It is based on the fawtntioned on page 4,
that the larvae of the house fly, a few hours kefoey are ready to
pupate, show a strong tendency to migrate. Thisatian takes place
mostly at night, and the larvae sometimes crawbittarable distances



from the manure pile. Now it is possible by meaha wery simple
arrangement called a maggot trap to destroy fldlpér cent of all
maggots breeding in a given lot of manure. A susfcésnaggot trap
which the Maryland Agricultural College constructeidhe college barn
is shown in Figure 9. The trap was designed by Rditchison and
constructed under his supervision. The manuregaasof being thrown
on the ground, is heaped carefully on a slattedqsta, which stands
about 1 foot high. This particular platform measut@ by 20 feet.
There are six 2 by 4 pieces running lengthwisec? dpart. Across
these are nailed 1-inch strips with 1/2 to 1 ingaces between them.
The wooden platform stands on a concrete floor,aarich or wall of
concrete 4 inches high surrounds the floor. Therf&lopes a little
toward one corner from which a pipe leads to a komstern near by.
This pipe is plugged with a stopper of soft woaal] éhe concrete floor
is filled with water to a depth of 1 inch in theatbwest part. Flies

will lay their eggs on the manure as usual, buntlaggots, when they
have finished feeding and begin to migrate, crawlad the manure,
drop into the water below, and are drowned. Eaakkwiee plug is
removed from the pipe, and all the maggots are &@sgito the cistern.
The floor is then cleaned of any solid particlesimans of a
long-handled stable broom or by a strong streamatdér from a hose.
The pipe being again plugged, the floor is agaitlyp#lled with

water and the trap is ready for another week'shcatlatform of this
size will hold the manure accumulating from fourdes during the
period of four months, or about 20 days' accummfetiom 25 horses, if
the heap is well built and made at least 5 fedt.hig

[Mustration: FIG. 9. A maggot trap for house-ftpntrol. View showing
the concrete basin containing water in which lareedrowned, and the
wooden platform on which manure is heaped. (Hutch)$

Experience with this maggot trap clearly indicatest best results can
be secured if the manure is compactly heaped opl#t®rm and kept
thoroughly moistened. It is best to apply a smadbant of water each
morning after the stable cleanings have been attdtg: pile. It
should be borne in mind that in order to make titsip a success the
platform beneath the pile must be kept comparatifree of
accumulations of manure, and moisture applied estyulo drive the
maggots out.

COMPACT HEAPING OF MANURE.

Another method of disposing of manure has beemnemnded by English
writers. The manure is built up in a compact regtdar heap, the sides

of which are beaten hard with shovels. The groundrad the edges of
the heap is made smooth and hard and loose staacied in small
windrows around the manure pile about 1 foot fromédge. The
exclusion of the air, together with the high tengpere and gases

formed by fermentation, tends to make the heapvonéble for the
development of fly larvae. Those which do happedewelop in the
surface layers will migrate and pupate in the ohgtraw around the
heap, where they are destroyed by burning.

GARBAGE DISPOSAL AND TREATMENT OF MISCELLANEOUS BREDING PLACES.

Itis just as true under farm conditions as iresitihat breeding



places other than horse manure must be attend&htbage must be
disposed of, hog and poultry manure must be canecihd especially on
dairy farms it is extremely important that everggaution be taken to
prevent the contamination of milk by flies.

It is very desirable that all refuse possible, acgiated from cities

and towns, be burned. Incineration has been pextsaccessfully by a
number of towns and cities with populations of fré&000 to 15,000 and
over. In larger cities provision should be madelfoming carcasses as
well as garbage and other refuse. If city and tgarbage is sold to

hog feeders the municipal authorities should havrol of the

sanitary conditions about the feeding yards, asttsegreat danger

from fly breeding in such places if not kept clean.

SEWAGE DISPOSAL IN RELATION TO THE PREVENTION OF KF:BORNE DISEASES.

In the consideration of these measures we haveunohed upon the
remedies for house flies breeding in human excrén@maccount of the
danger of the carriage of typhoid fever, the dragpf human excrement
in the open in cities or towns, either in vacams lor in dark

alleyways, should be made a misdemeanor, and the sare should be
taken by the sanitary authorities to remove or coyesuch depositions
as is taken in the removal of the bodies of deauhas. For modern
methods of sewage disposal adapted for farm usstumédd consult
Department of Agriculture Department Bulletin N@.. 5n the absence of
modern methods of sewage disposal, absolutelyssgnitivies are prime
necessities, whether in towns or on farms. Direstifor building and
caring for such privies will be found in FarmersilBtin 463 and in
Yearbook Separate 712, "Sewage Disposal on the.Faira box privy is
always a nuisance from many points of view, anghdoubtedly dangerous
as a breeder of flies which may carry the germiatestinal diseases.
The dry-earth treatment of privies is unsatisfactdio box privy

should be permitted to exist unless it is thoroygind regularly

treated with some effective larvicide. Since theafematter in such
privies is seldom used for fertilizing purposesiy well be treated
liberally with borax. The powdered borax may bettsrad two or three
times a week over the exposed surface so as temiit

WHAT COMMUNITIES CAN DO TO ELIMINATE THE HOUSE FLY.

Antifly crusades have been very numerous in regeats, and some have
been noteworthy both in methods and in results. éd@w it will not be
amiss here to emphasize the importance of congentgdnized effort on
the part of whole communities, not only cities, buburban and rural
neighborhoods as well. By the most painstaking oaszmay prevent all
fly breeding on his premises, but it will avail hiittle if his

neighbors are not equally careful. Some sort opeoation is
necessary. One of the first and most important efesin any antifly
crusade is a vigorous and continued educationapagn. It has been
the experience of those who have undertaken sudades that people
generally regard the fly as a somewhat harmlessanae and that the
first work of the campaign was to bring the pedpla realization of

the dangers from flies and the possibility of geftiid of them. In



the educational campaign every possible meanshifgity can be
employed, including newspapers, lectures, moviectupes, posters,
handbills, cartoons, instruction in schools, etc.

The antifly crusade is a matter of public inte@stl should be
supported by the community as a whole and engidegye¢he health
officers. But health officers can do little towatd necessary work of
inspection and elimination without funds, and tffiere the support of
the campaign must manifest itself in increased gmpations for
public-health work. Very often it is lack of funddich prevents the
health officers from taking the initiative in thetdly crusades, and
there must necessarily be much agitation and eiduchéfore they can
profitably take up the work. Right here lies adiébr civic
associations, women's clubs, boards of trade,tetexercise their
best energy, initiative, and leadership.
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