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Abshact: A field study to control the malarian vector, AnoplLeles farauti,
with an insect growth regulator, pyriproxyfen (S-31183), was carried out in northern
Guadalcanal in the Solomon Islands. An emulsifiable concentrate of llb pydproxy-
fen was applied to two breeding sites: one with fresh water and another with brackish
water. Pyriproxyfen at a dosage of 0.1 ppm inhibited emergence of An. farauti
completely, at both test sites, for at least 5 weeks after treatment and the efficacy
(more than 70/o inhibition) lasted fot ca.2 months. The body coior of the larvae
and pupae in the test sites whitened noticeably after the application of the compound.

IxrRoouc.rroN

Larvae of. Anopheles 't'arauti, the most im-
portant vector of malaria in the Solomon
fslands, are found in a large variety of water
accumulations including brackish water. This
species prefers man as a blood source anC is
an efficient vector of malaria. Because of
the exophagy and exophily of adult females,
DDT residual sprays are not effective in

preventing malaria transmission. Other con-
trol measures will have to be established.
Larviciding is an effective and practical mea-
sure. It is, however, hazardous to non-target
organisms and requires extensive manpower.
large amounts of chemicals, and frequent
treatment of breeding places. Recently some
insect growth regulators (IGRs) have been
synthesized and used for mosquito control
(Axtell et a1.,1980; Mulla et al., 1985, Ig86;
Kawada et al., 19BB). IGRs generally have
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a good margin of safety to dominant macro-
invertebrates and fish in mosquito breeding
sources, and low mammalian toxicity (Miura
and Takahashi, 1973, 1974; Mulla et aI.,
1986). In the present paper we report on
the residual efficacy of a new insect growth
regulator, pyriproxyfen (S-31 183, 4-phenoxy-
phenyl (RS) -2-(2-pyridyloxy) propyl ether),
against An. farauti, in the field.

tr'{arnzuer-s eNo Mprrroos

The experiment was conducted in northern
Guadalcanal in the Solomon Islands. Four
ground water accumulations were chosen for
our trials. Three of the four, Mamara I,
Mamara II and Tamboko are located to the
northwest of Honiara, and the fourth, Gihi-
tae, to the east (Fig. 1). In Tamboko, the
water course expanded and the fresh water
was stagnant at the test site (Fig. 2A). The
water volume was calculated as 170 m3 (area:
591.5 cm'z;  depth:  0. i  to 0.5m).  Mamara I
is a river with fresh water running throughout
the year (Fig. 2B). Width of the river was
ca. 20 m and the depth reached more than
1 m at the deepest. The larvae were found
among waterweeds which grew at the edge
of the river where it was moderately shallow
(ca. 0.5 m). Mamara II is a water accumu-
lation closed bv a sand bar at the sea shore
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(Fig. 2C). The water was always brackish
(salinity: ca. L/a) and the volume was calcu-
lated as 70m' (area: 253 m2; depth:  0.2 to

0.3 m). Gilutae is a large creek formed by
a sand bar at the sea shore with a large
amount_of stagnant brackish water (salinity:

ca.  l /a,  Fig.  2D) .
An emulsifiable concentrate (EC) of. Icio

pyriproxyfen provided by Sumitomo Chemi-

cal Co., Ltd., Osaka, Japan, was used in this

study. Tamboko and Mamara II were
treated on September 17, 1987, with I/o

pyriproxyfen EC diluted with ten times the

amount of water. Using a Hudson's X-pert

sprayer, the chemical was evenly sprayed over

the water surface of the test areas. The
treatment dosage was 0.1 ppm for the water

volume.
During a period of. ca. 4 and a half months

after treatment (September 16, 1987 to
February i, 19BB) sampling for 4th instar
larvae and pupae was conducted ten times
including one pre-treatment sample. At each

sampling, larvae and pupae with the water
from the test sites were collected into a plastic
cup and brought back to the laboratory.
Larvae were reared in this water for 3 days
until pupation. Each pupa was transferred
separately to a small plastic container (30 ml)
and adult emergence was recorded. In addi-
tion, the changes in the larv'al or pupal body
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Fig. 1 Map of experimental areas.
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color were macroscopically compared with
those of insects in untreated areas. The air
temperature in the laboratory was 29-+2'C.
Precipitation at the test sites could not be
recorded because of lack of apparatus.

(D)

Fig. 2 Landscape at test sites.
A: Tamboko. Pyriproxyfen EC 0. 1 ppm treat-
ment ( 19 km northwest from Honiara, fresh
water). B: Mamara I.  As control (7 km north-
west from Honiara, fresh water). C: Mamara
II. Pyriproxyfen EC 0.1 ppm treatment (7 km
northwest from Honiara, brackish water). D:
Gilutae. As control (24 km east from Honiara,
brackish water).

Rrsurrs AND DrscussloN

The insect growth regulator, pyriproxyfen,
inhibited emergence of An. farau,ti complete-
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Fig. 3 Residual activity of pyriproxyfen against Anopheres farauti
under field conditions.

Table I Evaluation of eff icacv of pyriproxyfen against Anopheles larauti  in the f ield.

Fresh water Brackish water
Days after
treatment Test Tamboko Control Mamara I Test Mamara II Control Gilutae

%rE %IE %IE%IE

Pre -1

Post 4
7

14
32
4B
63
B9

110

tJ l

138

|  /27 0/5r
36/36 46/46
37 /37 34/S+
2t /21 20/zo
(s/3) (3/3)
25/25 44/45
12/t9 26/35
(1/3) (r /2)
16/zr t2/23
-/-- / -
-/- -/-

1.3 1/4r
100 r/25
100 t /+t
100 0/36

(1oo) 0/1s
98.6 r /28
70.1 0/33

(40.0) 0/28
63.6 0/34

r/40
0/32

0/32 1.4
r/3e 3.2
0/39 1 .3
1/50 r .2
0/34 0.0
0/32 r .7
0/4t  0.0
2/36 3.  1
1/40 1.4

0/46 1.2
0/26 0.0

| /32 0/33
38/38 36/36
25/25 40/40
32/32 52/52
22/22 38/38
25/2A +0/43
29/33 23/26
29/39 +3150
s4/42 49/5r
(.0/3) (o/5)

12/36 11/33

1 .5 O/21
100 L/25
100 0/29
100 0/55
100 0/32
91.s r /43
BB. r  - / -
80.9 1/ZS
89.2 l /Zt
(0.0) 0/32
1' l  ' l  - / -

0/22 0.0
r/27 3.  B
2/35 3.  1
0/35 0.0
0/26 0.0
0/39 | .2

-/-

0/37 1 .5
0/s7 t .7

1/38 1.4
-/-

A 0.1 ppm of pyriproxyfen was treated. 6, g, No. of pupal deaths (6,
cent of inhibit ion of emersence.

ly, for at least 5 weeks after treatment. at
both test sites regardless of whether the water
was fresh or brackish (Fig. 3 and Table 1).
More than 60/o of. inhibition of emersence
resul ted even al ter  110 days. By contrast ,
the emergence rate in the pre-treatment sam-
ple and in the control was alwavs very high,
more than 95/a. There was no difference
between the inhibition rate for males and

remained white for ea. B weeks after treat-
ment and then gradually returned to their
original color with the decrease of the inhibi_
tion rate. Natural color was always retained
in the larvae at the control sites. While
juvenile hormone (JH) and JH rnirnics are
known to inhibit melanization of insects such
as in Orthoptera and Lepidoptera (Raabe,
1982; Nlorita et al., 19BB), this is probably
the first report on inhibition of melanizatton
in mosquito larvae. To investieate this
phenomenon, 4th instar lan'ae collected from
control sites were exposed to 1.0-0.125 ppm

that for females.
The body color of ali the larvae and. pupae

in the two test sites whitened noticeablv uit".
the application of pyriproxvfen. The larvae
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pyriproxyfen solution for 4 days in the labora-
tory. No color change was observed. The
result suggests that longer contact with the
compound from the younger Tawal stage or
contact with compounds of higher concen-
tration is needed for their color to change.
More detailed investigation will be needed.

fn conclusion, inhibition of adult emer-
gence of An. f arauti by the use of the insect
growth regulator, pyriproxyfen, was satisfac-
tory. The efficacy (more than 70/o inhibi-
tion) lasted for ca. 2 months in stagnant
water at 0.1 ppm treatment. The long-lasting
efficacy at low dosages proved that the use
of this compound should be a safe and effec-
tive larviciding method for malaria vector
control. Further study is necessary for large
scale field trials, and this is now beihg
planned.
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