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TABLE 3
MAXIMUM AND MINIMUM VALUES OBTAINED FOR MEASUREMENT OF POLLUTION

OF CANAL WATER AND 100% SISAL WASTE

Conductivity Total solids Suspended Dissolved Oxidizable matter
pH (reciprocal Mg o (ppm) solids solids % (approx. ppm

Water per ml) (ppm) (ppm) (ppm) w 02 used)

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

Canal water 7.1 6.8 350 200 420 270 140 13 407 170 less than 200

Sisal waste j 7.3 5.3 4500 1 700 12500 4300 6150 1 940 6350 2060 11 500 2800

Some Effects of Polyethylene on the Efficacy of Larvicides Tested
against Culex pipiens fatigans *

by W. R. BRANSBY-WILLIAMS, Entomologist, Tropical Pesticides Research Institute, Arusha, Tanzania

During field tests of some insecticides using Culex
pipiens fatigans larvae in polluted and unpolluted
water,a it was suggested that the use of polyethylene
sheeting for the lining of the pits might make the
results invalid, due to sorption by the polyethylene
of the insecticides themselves or some of the sub-
stances used in the preparation of their emulsion
concentrates. The laboratory tests described below
were carried out to try to decide whether this sup-
position was correct.

Materials
The polyethylene sheeting used was 500 gauge.

It was scrubbed and re-used many times.
Third- or fourth-instar C.p. fatigans larvae from

the colony maintained at Arusha, Tanzania, were
used for all the tests.
The insecticides, tested as emulsions, were fenthion,

trichlorfon, O,O-dimethyl l-(p-chlorophenylthio)
vinyl phosphate (OMS-349) and O,O-diethyl 0-3,5-
dichloro-4-methylthiophenyl phosphorothionate)
(OMS44), all of which are organophosphorus
insecticides.

* This investigation was supported in part by the World
Health Organization and in part by United States Public
Health Service Research Grant (No. EF-00194.03) to the
World Health Organization. An expanded version of this
note is available as document WHO/Vector Control/183.65
on request to Vector Control, World Health Organization,
Geneva, Switzerland.

a See the note on page 735 of this issue.

Glass beakers of 500-ml capacity, shallow enamel
pans of 25-cm diameter and deep enamel basins
of 44-cm diameter were used in different tests as
described below.
The earth was forest loam of high organic content

from the slopes of Mount Meru, Tanzania.
The tap water was from a borehole and was

slightly alkaline (pH about 7.5). The polluted water
was the effluent from a sisal factory and had been
kept at least 14 days before use.

Methods and results

In all cases 1 ml of insecticide emulsion was added
to the medium concerned for the required concentra-
tion in parts per million. The mixture was then
stirred vigorously.

First tests were with 8 litres of tap water in the
basins of 44-cm diameter. One basin was lined with
polyethylene sheeting and the other was unlined.
The insecticide was added and 250 ml of water were
taken out at intervals and put in 500-ml beakers.
Fourth-instar C.p. fatigans larvae were added to the
beakers and the mortalities recorded after 24 hours.
These mortalities are shown in Table 1. With the
more persistent insecticide fenthion the efficacy
decreased much more rapidly in the lined basins
than in the unlined. With the less persistent insecti-
cides OMS-349 and trichlorfon there was no notice-
able difference.
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NOTES

TABLE I
MORTALITIES OF FOURTH-INSTAR CULEX PIPIENS FATIGANS
AFTER 24 HOURS' EXPOSURE TO INSECTICIDES IN WATER

FROM POLYETHYLENE-LINED AND UNLINED BASINS

Concentration Time since Mortalities
of insecticide insecticide

was added Polyethylene-lined Unlined

Fenthion, 0 159/159 100 % 168/168 100%
0.005 ppm

24 hours 155/167 93 % 171/171 100 %

4 days 24/176 14 % 189/192 98.4 %

6 days 59/174 34 % 1951201 97 %

Fenthion, 1 hour 162/163 99.4 % 1601162 98.8%
0.005 ppm

24 hours 143/167 86 % 180/182 99 %

4 days 57/187 31 % 163/168 97%

7 days 4/160 2.5% 139/158 88%

11 days 0/150 0% 2/161 1.2%

OMS-349, 0 92/170 54 % 25/148 17 %
0.0075 ppm

24 hours 26/151 17 % 5/154 3.2%

OMS-349, 0 160/161 99.5 % 164/167 98 %
0.015 ppm

24 hours 38/152 25 % 35/159 22 %

2 days 7/152 4.6 % 1/170 0.6 %

Trichlorfon, 0 106/154 69 % 82/166 49 %
0.05 ppm

24 hours 0/147 0% 0/164 0%

Trichlorfon, 0 156/156 100 % 152/152 100 %
0.1 ppm

24 hours 2/157 1.3 % 11/164 6.7%

2 days 0/162 0 % 0/149 0 %

Secondly, tests were carried out with the shallow
pans-some lined with polyethylene sheeting, some
unlined, and some with approximately 200 g of
earth in them. For test 4, 250 ml of tap water or
waste were used and 500 ml for all the others.

Fenthion emulsion was added at the beginning of
each test. Late third- or fourth-instar C.p. fatigans
larvae were put in one series of pans immediately
after the insecticide and then added to other series
at intervals up to five days.
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EFFECTS OF POLYETHYLENE ON EFFICACY OF LARVICIDES AGAINST C. FATIGANS

TABLE 2
72-HOUR MORTALITIES OF THIRD- OR FOURTH-INSTAR CULEX PIPIENS FATIGANS

LARVAE WITH FENTHION a

Concentration
of fenthion

Test 1,
0.02 ppm

Test 2,
0.02 ppm

Test 3,
0.01 ppm

Test 4,
0.005 ppm

Test 5,
0.005 ppm

Days since
insecticide
was added

0

2

3

4

5

0

2

3

4

0

2

3

4

5

0

2

3

Mortalities (%)

Sisal waste

Polyethylene

100

52

0

69

52

8

Earth

83

0

0

0

0

0

100

96

88

42

N.R.

7

71

4

0

0

0

Unlined

100

84

1515

90

82

16

100

100

100

90

N.R.

Polyethylene

100

88

100

100

88

100

Tap water

Earth

32

0

0

22

0

0

100

92

76

96

89

100

72

52

7

0

0

0

12

0

15

0

0

0

0

0

0

0

2

3

84

90

47

0

36

4

7

0

Unlined

100

100

100

100

100

100

100
100
100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

0
13

7

a The highest control mortality in any test was 10 %.

The percentage mortalities after 72 hours are
shown in Table 2. Control mortalities are omitted
to simplify the table; the highest in any test was
IO%. It will be seen that the unlined pans with tap
water resulted in 100% mortality throughout, while
in unlined pans with waste there was a high mortality
at first, usually decreasing with time. Polyethylene-
lined pans and tap water maintained a high mortality

with the 0.02 ppm concentration, but not with
0.005 ppm. With lined pans and waste the mortality
was variable at the higher concentration of the
insecticide but there was no effective mortality at
0.005 ppm. In all the pans with earth the mortality
was low throughout or decreased very rapidly.

Thirdly, using the shallow pans (some lined with
polyethylene and others unlined), series of concentra-
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LOWEST LC,oo
TABLE 3

VALUES (ppm) OBTAINED IN THE LABORATORY WITH LATE
THIRD-INSTAR C.P. FATIGANS LARVAE

Polyethylene-lined Unlined containers

Insecticide | Sisal waste Tap water Rwaste water Sisal waste Tap water wastR:atier

Fenthion 0.035 0.02 1.75 0.02 0.003 6.67

OMS-44 0.015 0.003 5 0.03 0.0015 20

OMS-349 0.04 0.0085 4.7 0.04 0.015 2.33

Trichlorfon 0.20 0.11 1.8 0.20 0.11 1.8

tions of fenthion, trichlorfon, OMS-349 and OMS-44
were set up to determine in the laboratory, with late
third-instar C.p. fatigans larvae, the lowest LCLOO
values after 72 hours. Suitable concentrations with
tap water were set up each time as well as with sisal
waste. The results are summarized in Table 3. For
all the insecticides a higher concentration was
required for 100% mortality with sisal waste. The
ratio for waste to water for fenthion with lined pans
was 1.75, but with unlined pans 6.67. Similar figures
for the other insecticides are 5 and 20 for OMS44,
4.7 and 2.33 for OMS-349, and the same with both
types of pan (1.8) for trichlorfon.

Discussion

From the results shown in Table 1 it was obvious
that the polyethylene did have an effect on fenthion,
but for the less persistent insecticides any effect was
negligible.
From Table 2 it appeared that the effect of forest

loam was similar to, though greater than, that of the
polyethylene lining. The low control mortalities,

even in pans lined with scrubbed polyethylene,
implied that it was unlikely that there was any later
release of insecticides previously sorbed.
The results in Table 3 showed that for the less

persistent insecticides, OMS-349 and trichlorfon, the
effect of the lining was negligible. For the more
persistent insecticides, fenthion and OMS-44, the
difference between waste and itap water with a
lining was smaller than was shown without a lining.
Conclusion
The alternatives to the use of polyethylene to line

pits in the field would be either to use earth pits or
to line them with some other substance. Earth pits
would have the disadvantages of porosity and
different effects due to different activity of the earth
walls of each pit. So far no satisfactory alternative
lining has been found. Therefore it is considered
better to continue using polyethylene while realizing
that, when more persistent insecticides are used, it
may lessen the differences in concentration of
insecticide required for 100% mortality of C.p. fati-
gans larvae with polluted and unpolluted water.
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