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ABSTRACT

House flies (Musca domestica) were tested for

behavioral disturbances due to AChE reduction from
malathion p.o.. The flies occupied a habitat where
the water supply was contaminated to a 0.001%
concentration of malathion for a 24-hour period.
The behavior disturbances were evaluated by mean
movement and compérison of ethograms. Data
indicates that such a dosage, has a significant

effect on fly behavior, with no direct lethality.
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CONCLUSIONS
This study resulted in the following
conclusions about the effects of a 0.001% malathion

concentration p.o. on the Musca domestica for a 24-

hour exposure:

(1) 20% of the test group died from secondary
effects (drowning).

(2) 20% of the test group was physically
impaired from wetting of the wings (a result from
slipping into the water dish).

(3) The test group did significantly more

grooming of their back legs than the control group.
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this difference OPC's were chosen as the class of
pesticides to be tested. The OPC's are a
cumulative toxicant, and an effect could be arrived
at, from a small concentration, over a 24-hour time
period (Dreisbach, 1980; Casarett, and Doull,
1975).

Malathion is a common, easily acquired
pesticide. Due to its accessibility, malathion was
chosen as the toxicant for this study, and was
supplied as a 50% emulsifiable concentrate.

The experiments were performed in a one week
time period as four test runs. Each test run was
performed by collecting ten flies from the
laboratory's fly cage, and stunning them in a
refrigerator's ice box. These ten flies were
separated into two groups of five, and placed into
fly habitats (Fig. 5). The control group had
deionized water for their drinking water, and the
test group had a 0.001% malathion solution for
theirs. It was not believed that the flies would
avoid the tainted drinking water on the basis of
other researchers claim that minnows did not avoid
malathion (Lincer, Haynes, and Klein, 1976). Both
groups were set aside for 24-hours before recording
the results.

The results were recorded by a VHS video set-
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up, which video taped the fly habitat for 15-
minutes, after their 24-hour isolation (Fig. 6).
The flies were allowed to sit for 5-minutes before
taping so that they were not agitated on video.
These taping sessions were made between 14:00 to
15:00 (S); a time of day when the flies were fairly
active.

The analysis of the data was based on three
runs. The b-square analysis, for the ethograms,
were devised from five-minute observations of a fly
in each group. This fly was picked at random. The
mean movement analysis were devised from a one-

minute observations of a fly in each group.
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RESULTS AND DISCUSSION
In each run, the test group always had one

fatality. These fatalities were not from the

direct activity of malathion, but were due to a

secondary effect. 1In each of these fatal cases the
fly was found drowned in the water dish. In one of
those cases the fly was still alive prior to video
taping, but in the move the fly slipped and fell
into the water dish. Such an event would hint to a
failure in coordination, or event slight
disorientation. However, any conclusion as to
cause of these fatalities would require further
investigation.

Of the three runs performed, a number of
casualties resulted. This category of effect
differs from behavioral effects in that the victims
were physically impaired. In the first test run
two-fifths of the flies were impaired from flying.
This handicap was due to wetted wings from falling
into the water dish. The second test run had only
one such casualty, and the last test run had no
casualties. Again, these impairments may hint to a
failure in coordination.

The movement of the flies was recorded, and
the averages of the two groups (control vs test)

were found to be insignificant according to the

Page 24
Reid Kirby



Lindenwood College
Spring/1988-DRAFT

Mann-Whitney U-test (Table 1). This movement was
measured as both cursorial and aerial. Though the
mean movement was found to be insignificant, a
larger sample size would probably reverse such a
finding. It is likely that this finding was in
error. As the evidence in the Table 1 suggests,
malathion probably does increase the mean movement
of a fly. In the future a larger sample size must
be used.

From inspection of the ethograms (Figs. 7 and
8) and transition matrix's (Table 2 and 3) it is
obvious that there is a difference between the two
groups. The first discernable fact is that there
are less behaviors performed in the test group.
Only ten behaviors were recorded (mostly due to
video resolution). Of these ten behaviors were
digging at the sides of the petri dish (D), flying
(F), feeding (Fd), grooming back legs (Gb),
grooming front legs (Gf), grooming head capsule
(Gh), hopping (H), lying on back (Ob), sitting
still (S), and walking (W). Of these behaviors,
only grooming of the back legs was found to be
significantly different in the test group from the
control. Though it may not be tested, this
grooming of the back legs may well be due to the

sensation of paralysis of the low extremities.
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Run 1 2 3

£ |

Control group 46 41 43 43

Test group 56 47 42 48

*A]1]l values in inches/minute.

Mean movement
TABLE 1.
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First behavior

Fd Gb Gf Gh H Ob

1
4
4 2 1
4 6 1
1
2 1 1
1 1

Control transition matrix.
TABLE 2.
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First behavior

Fd Gb Gf Gh H Ob

2 1
47 4
2 8
& 1

1 3
7 1 1
3 9 4

Test transition matrix.
TABLE 3.
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APPENDIX A
CALCULATIONS
SAFETY ASSURANCE

The volatility of malathion was calculated

from its vapor pressure at 30 C as 0.70mg/cu m.
This was calculated by the ideal gas law as
follows:

-5

0.70mg/cu m = 16000 x 330.36g/mol x 4x10 mm/Hg
303 K

This volatility results in a maximum received dose
of 0.05mg/kg for a safe-sided estimate of mild
active people in a 10-hour period. This was
calculated from the dose-dosage relation as
follows:

0.05mg/kg= (0.015cu m/min x 50% x0.7mg/cu m) 600min
60kg

The author estimated the maximum allowable dose
as 1l.1mg/kg by calculating the dose from the NIOSH
permissible exposure limit for malathion (i.h.) as

follows:

l.1lmg/kg = (0.015cu m/min X 50% X 15mg/cu m) 600min
60kg

From these calculations, any activities that take

place where malathion is allowed to evaporate will
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not endanger human life, require a gas ventilator,

or are regulated by federal law.

CONTAMINATION CONCENTRATIONS

The usual application of malathion to control flies
is a 5% emulsion (DOD, 1979). A 0.001% malathion

concentration was chosen, based on experience, as

the sublethal concentration for a 24-hour period
pP.o.. Using a 50% malathion emulsifiable
concentrate, the "test" drinking solutions were
prepared as follows:

0.001% = 1lml pesticide x 50% malathion x 100
500ml H20

The solutions were prepared prior to each test run
to prevent depletion of the concentrations due to

hydrolysis.

CHI-SQUARE ANALYSIS

The expected value for Gb was 5.9%, while the
observed value was 34.5%. X2 = 138.6, thus Ha >> p
0.001. This behavior was significant.

The expected value for S was 23.5%, while the
observed value was 13.2%. X2 = 4.51, thus Ha << p
0.001, and even p 0.05. This behavior, and others

with even less differences, were insignificant.
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APPENDIX B
PROPERTIES OF MALATHION
Chemical name: [ (Dimethoxyphosphinothioyl)thio]lbu-

tanedioic acid diethyl ester.

Alternative nomenclature: insecticide no. 4049;
carbofos; mercaptothion; phosphothion; ENT
17034; Cythion; Malamar 50; Malaspray;
Prioderm; Maldison; Malathiazol; Malathiazoo.

CAS Reg. No.: 121-75-5

DOT designation: ORM-A

Molecular formula: C H O PS

10 19 6 2
Mol. wt.: 330.36
Molecular structure:
S
(CH 0) P-S-CH-COOC H
3 2 | 25
CH -COOC H
2 25

B.p. C: 156-157

=5
Vapor Pressure at 30 C: 4x10 mm/Hg
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Stable in a water solution buffered to pH 5.26
Hydrolyzed at pH >7.0 or <5.0
Toxicity: LD 50 1000-1375mg/kg

Purity: 99+%
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