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SYNOPSIS

Tests were carried out in rural areas in Israel with various
organo-phosphorus dry sugar baits. Malathion 2.5 %, diazinon 1 %
and Dipterex 1% gave equally effective results. Chlorthion 1 % and
malathion 1 % and 2% were used in smaller quantities and were less
effective.

Dry poisoned baits are considered an important supplementary
measure to a rural fly control programme, especially when used
as an adjunct to basic sanitation.

Owing to the fact that organo-phosphorus dry sugar baits are easy to
apply and cheap and that the toxic hazards to animals involved in their
use are comparatively small, and also in consideration of the degree of
control obtained with them in other countries, it was decided to make
comparative tests with these baits against houseflies under Israeli conditions.

Gahan and colleagues,' using 1 % of toxicant, achieved 97% reduction
in fly populations in dairies within four hours, and averaged 93%-98%
after 24 hours. They used diazinon, malathion, or Bayer 13/59, sifting at
each application 100 g of bait over areas showing the highest concentrations
of flies.

They found that in a poultry house 100 g of 1 % malathion failed to
give any measurable reduction, even though large numbers of flies were
killed. However, when the rate of application was increased to 400 g, a
reduction of 79 % was observed after four hours and 83 % after 24 hours.

March and colleagues 2 scattered baits lightly at the rate of 100 g per 150
linear feet (45 m) of aisle between chicken-coops and on the droppings in
them. In dairies, about the same quantity was applied inside and outside
areas where flies tended to congregate. Using malathion or American
Cyanamid 4124 at 2%, and chlorthion, diazinon, or Bayer 13/59 at 1 %,
they found that control in 24 hours was about equal for all baits. They

* Present address: WHO Environmental Sanitation Team, Monrovia, Liberia
' Gahan, J. B., Wilson, H. B. & McDuffie, W. C. (1954) J. Agric. Food Chem., 2, 425
'March, R. B., Lewallen, L. L. & Metcalf, R. C. (1956) A summary of investigations with organo-phos-

phorus insecticides for the control of insecticide-resistant houseflies in southern California (Unpublished working
document WHO/Insecticides/59)
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SCUDDER GRILL COUNTS OF ADULT HOUSEFLIES BEFORE,

Place Material Amount Pre- Days of
Test treated used spread treatmen D of

daily cou nts 1 2 3 4 5 6 7

A Cow- Chlorthion 1% 250 g 31 13 19 9 7 |12 |10 12
barn Inert 99% (58.1) (38.8) (71) (77.5) (61.3) (67.8) (61.3)

B Cow- Malathion 1 % 250 g 26 8 17 14 18 23
barn Sugar 99% (69.3) (34.7) (46.2) (30.8) (11.6)

C Cow- Malathion 2% 250 g 29 17 13 16 9 6 5
barn Sugar 88% (41.4) (55.2) (44.9) (69) !(79.4) (82.8)

Sand 10 %

D Calf Malathion 2.5 % 450 g 380 167
shed Sugar 10% (56.1)

Sand 87.5%

E Chicken- Malathion 2.5% 350 g 92 42 31 24 16 12 5 6
coop Sugar 10% (54.4) (66.4) (74) (83.7) (87) (94.6) (93.5)

Sand 87.5%

F Chicken- Dipterex 1 % 450 g 140 70 56 36 30 16 32
coop Sugar 2.5 % (50) (60) (74.3) (78.6) (88.6 (77.2)

Sand 96.5%

G Cow- Dipterex 1% 350 g 84 61 54 43 25 7 -
barn Inert 99 % (27.5) (35.8) (48.9) (70.3) (91.7) -

H Cow- Diazinon 1% 500 g 76 20 46 39 21 50 4
barn Sugar 87.5 % (73.7) (39.5) (48.7) (72.4) (34.3) (94.8)

Sand 11.5%

J Chicken- Diazinon 1 % 400 g 240 160 110 94 84 78 67
coop Sugar 10% (33.3) (54.2) (60.8) (65) (67.5) (72.1)

Sand 89%

K Chicken. Diazinon 1 % 200 g 104 47 30 21 16 10 5
coop Sugar 10 % (54.9) (71.2) I (20.1) (84.7) (90.4) (95.2)

~~~~~Sand 89

* Figures in parentheses indicate the percentage reduction in the counts; the few cases
in which a percentage Increase took place are indicated by the sign +.

achieved 75 %-85 % reduction in dairies and 95 %-99 % reduction in poultry
ranches.

It has been demonstrated that dry sugar baits are highly selective for
Musca domestica and that they are comparatively ineffective against Fannia
and Ophyra. In Israel, the latter two species are generally of low nuisance
value, the major cause of the fly problem there being M. domestica vicina,
both in rural and in urban areas.'

1 Gratz, N. G., Rosen, P. & Ascher, K. R. S. (1957) Riv. Parassit., 18, 123
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DURING AND AFTER INSECTICIDE APPLICATION *
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application ** Days after application ceased

8 9 12 15 16 19 21 1 2 4 661 8 101 12T 14

12 16 17 7 - - - 13 5 30 23 32
(61.3) (48.4) (45.2) (77.5) -- - - (58.1) (83.9) (3.3) (25.9) (+3.2)

29 13 25 10 8 10 11 16 18 12 20
(+11.1) (50) (3.9) (61.6) (69.3) (61.6) (57.7) (38.5) (30.8) (53.9) (23.1)

13 7 14 6 - - - 2 6 20 31
(55.2) (75.9) (51.8) (79.4) - - - (93.2) (79.4) (31.1) (+6.9)

140 - - - 240 280 410
(63.9) - - - (36.9) (26.4) (+7.9)

10 14 24 15 18
(89.2) (84.8) (74) (83.7) (80.5)

10 10 12 40 51 56 60
(92.9) (92.6) (91.5) (71.5) (63.6) (60) (57.2)

- -- _ _ - - ~~~~~~~~~~34

(96,5) (95.3)

18 20 14 12 8 2 - 2 1 0 5 7
(76.4) (73.7) (81.6) (84.3) (89.5) (97.4) - (97.4) (86.9) (93.5) (90.8)

59 49 27 - - - - 34 40 63
(75.5) (79.6) (b.8) - - - - (85.9) (83.4) (73.8)

- -1 (93.3) (70.2)

** Spaces left blank indicate that no count was made on the day shown; dashes (-) indi-
cate that no application of Insecticide was made.

Testing Sites

The places chosen for testing the dry sugar baits were dairy barns and
chicken-coops of the battery type. Tests A, B, C, G and H (see the table)
were carried out in privately-owned cow-barns measuring approximately
12 x 8 m, with concrete central aisles 11/2 m wide running along their
length. Fly breeding arose from disorderly manure piles stacked against
the buildings and from moist organic matter in the yards.
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In the privately-owned chicken-coops (tests F and J), which were
similar in area to the cow barns, fly breeding was dense below the cages and
in manure thrown about the yards. Spilled feed and faulty water installa-
tions contributed heavily to the fly population sources.

The private cow-barns and chicken-coops were isolated from each
other and from other rural sources of fly breeding, so that the conditions
in and around them were largely responsible for the fly nuisance.

Test D was carried out in a calf shed in a communal settlement (kibbutz)
in the Judean Hills. The shed was divided into four pens of five calves
each and provided a severe challenge to the bait, which had to overcome
the production of flies from several badly stacked cow-manure piles,
exposed garbage, moist organic wastes resulting from faulty drainage,
chicken-coops, silos and deep litter in the pens themselves, in which the
fly larvae were not destroyed by the weight of the calves. In addition, the
bait had to compete in attractiveness with the calves' food, which consisted
mainly of chopped sorghum and ground carob pods, both highly attractive
to flies.

Tests E and K were in chicken-coops in a co-operative village, the
economy of which is based almost entirely on egg and poultry production.
More than 100 000 chickens are housed in cages of various types, the major-
ity being batteries. The coops selected for the tests matched in size and type
the privately-owned coops used in other tests. In this village, sanitary
conditions generally were good, so that the chicken manure below the cages
was the only significant source of fly breeding.

Methods of Application and Amounts Spread

The baits were spread along the aisles in chicken coops and in cow
barns from a shaker can containing a known quantity of material, varying
from 200 g to 500 g. Except for test E, the baits were applied daily through-
out the period of the test. In test E, the bait was applied daily for seven
days, every other day for the next seven days, and at intervals of three
days during the following six days.

Fly Counts

Scudder grill counts were made immediately before the first application
of the baits, and in tests A, B, C and H, two-and-a-half hours later. In all
other tests, the first post-application count was made one hour after the
first treatment. On each day of application, fly counts were made immedi-
ately before spreading the bait, at the same time each morning.

For the test in the cow-barns, seven fixed counting-sites were chosen,
and the figures in the table represent the averages of the counts taken.
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In the tests carried out in the chicken-coops, the point of highest concentra-
tion of flies was chosen daily as the counting-site. The site varied according
to the location of spilled feed and other factors discussed later. Test D,
in the calf sheds, provided no difficulty in the selection of a counting site.
The enormous fly population there was evenly distributed over the whole
area of the pen throughout the period of the test. The figures shown in the
table are the averages of two counts.

Toxicants

Chlorthion, malathion, Dipterex and diazinon were the toxicants
chosen for testing. The Dipterex used in test F was Bayer Tugon and came
prepared ready for use, as did the chlorthion, also made by Bayer. Other-
wise the toxicants were mixed with sand, sugar or both in the proportions
shown in the table.

Results

In seven out of the 10 tests, a reduction of 50% or more was achieved
in two-and-a-half hours or less. In six trials, a reduction of more than
70% was indicated on the fourth day. Malathion proved most effective
at 2.5 %, giving a reduction in a cow-barn of 94.6 % in five days and of
80.5 % for as long as 12 days after applications ceased. Diazinon 1%,
applied at the rate of 500 g daily, reduced the fly population in a cow-barn
by 94.8 % within seven days and the reduction reached 97.4% by the 19th
day. Ten days after the application ceased, fly counts were 93.5 % below
the original pre-application count. In a chicken-coop, diazinon 1% at the
rate of 200 g daily gave a reduction of 95.2% after five days, and on the
tenth day after application ceased the reduction on the pre-treatment count
was 70.2%.

Dipterex gave a reduction of 50% after one hour in a chicken-coop and
92.9 % after eight days. Thirteen days after the application ceased, the
reduction had fallen to 57.2%. In a cow-barn, Dipterex gave a reduction
of 91.7% after five days, and three days after applications ceased the
reduction was 95.3 %. Chlorthion achieved a reduction of 77.5 % by the
fourth day, then fluctuated between this figure and 48.4% up to the ninth
day. On the eighth day after applications ceased, the fly count exceeded the
original pre-treatment count.

Discussion

From the table it seems clear that all the toxicants tested are capable of
effectively reducing the fly population where fly-breeding sources are
limited, and that by manipulating concentrations of toxicants and amounts
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spread daily, similar results could be obtained with all the materials tested.
The measure of their effect is dependent on the extent of the breeding
sources. Where dense breeding sources and fly attractants are numerous,
as they were in test D (where a reduction of 63.9% still gave a grill count
of 140), the bait can be said to have failed to overcome the problem. This
test took place in a collective settlement and conditions there are typical
of many of these settlements throughout the country. The use of baits
or of any type of insecticide in them, without a serious attempt at improving
sanitation, is undesirable on two grounds. Firstly, such applications do
not solve the basic problem and, secondly, the widespread and often
haphazard applications of toxicants hasten the development of resistance.
In test G, it was noticed the Dipterex bait swept out to the entrance killed
housefly larvae seeking to pupate in dry corners, so that the same toxicant
was in fact acting both as an adulticide and as a larvicide. It may be
anticipated that this will give rise to a more rapid development of resistance.

Changes in fly behaviour noted in chicken-coops made it necessary to
exercise care in selecting the daily counting-sites. On some days, in spite of
an abundance of finely-ground feed spilled on the aisles, the flies would be
concentrated on the droppings below the cages. On other days, very few
flies could be found on the droppings, but could be seen in masses on freshly
swept aisles. On most occasions, however, flies were concentrated on spilled
feed on the aisles, especially on sections exposed to shafts of sunlight.
During periods of very high temperature and high humidity, the flies
would concentrate on shaded sections of the aisles.

The areas treated with bait in cow-barns and chicken-coops were never
swept before application, although bales and heaps of straw were removed.
The presence of finely divided animal meal on floors probably enhanced
the value of the baits by adding to the attractiveness of the area in which
they were spread. In considering the use of baits against houseflies in Israel,
it has to be borne in mind that farmers and others will probably pay only
scant attention to instructions as to the exact amounts to be used, frequency
of application, etc. Ease of application will be the main consideration.
It is doubtful whether quantities of baits will be accurately measured out;
in fact, it would seem from the tests that no hard-and-fast rule can be laid
down for amounts of bait to be used and the frequency of application.
The baits should be spread freely until there is a noticeable decrease in the
fly population and thereafter less frequent applications can be made accord-
ing to visual need. These instructions can be issued only to owners of
cow-barns and chicken-coops having limited sources of fly breeding. In
collective settlements and other communities having numerous fly-breeding
sources, baits can only be incidental to a vigorous programme of sound
basic environmental sanitation.

In the tests carried out in Israel, the results obtained with toxicant plus
sugar alone were about equal to those observed with a toxicant mixed
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with sugar and sand; therefore, the higher percentage of sugar is not justi-
fied. Moreover, when sugar is the sole carrier, the bait tends to stick in the
shaker can, and spreading becomes difficult.

Dethier 1 has shown that sugar does not become an attractant until
contaminated by flies. This was very clearly seen in a field test carried out in
a calf shed in Israel. Plates of dry bait containing toxicant and sugar exposed
to heavy concentrations of flies failed to attract more than five or six flies
during the first hour, but gradually the effect of these flies became very
marked. Within half an hour of dead flies appearing in the plates, two or
three hundred could be counted. Similar results were obtained in experi-
ments using baits containing toxicant, sugar and sand.

Fluctuations in reductions shown in the table were due to varying
output of flies from the breeding sources during the period of the tests.
Had sanitary measures been introduced, the rate of reduction would have
been much higher.

RESUMIt

Les composes organo-phosphores sucres secs, a la fois appats et insecticides, bon
march6, faciles A r6pandre et relativement peu toxiques pour les animaux domestiques,
ont donne de bons r6sultats dans la lutte contre les mouches, aux Etats-Unis en parti-
culier, ou l'on a obtenu jusqu'a 98% de destruction en 24 heures. Ils sont particulierement
toxiques pour Musca domestica, l'espece la plus r6pandue en Israel, ou sa pullulation
represente un r6el probleme. C'est pourquoi des essais ont et6 effectues avec ces sub-
stances dans les zones rurales de ce pays. Les auteurs rendent compte des resultats de
cette campagne.

Le malathion, le diazinon, le Dipterex, le chlorthion, a diverses concentrations et
A diverses doses quotidiennes, ont donn6 des resultats du meme ordre. Mais l'efficacit6
de ces substances depend du degre de pullulation des mouches. Dans les 6tablissements
agricoles oiu odeurs et d6chets vari6s sollicitent les mouches, l'appat sucre insecticide
n'a pas un attrait suffisant pour assurer la destruction d'une proportion efficace des
mouches. Lorsque la campagne muscicide ne peut s'assortir de mesures serieuses d'assai-
nissement, elle est meme A deconseiller car, non seulement elle ne resout pas le probleme,
mais elle peut contribuer a creer une resistance aux insecticides chez les mouches qui
sont en contact frequent avec l'insecticide largement repandu dans les cours et les locaux
des fermes. Ces appats insecticides ne sont A recommander que dans les installations
rurales qui ne sont pas trop fortement infest6es de mouches. Dans les cas oiu la pullu-
lation de ces insectes est un fleau, l'assainissement repr6sente la mesure fondamentale
de lutte, A laquelle peut s'ajouter plus tard, en complement, l'usage des organo-phosphor6s
sucres.

'Dethier, V. G. (1955) J. econ. Ent., 48, 235


