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The aerial application of molluscicides
with special reference to schistosomiasis control*
R. F. STURROCK 1 & G. BARNISH 2

Some recent aerial applications of molluscicides are reviewed. Compared with conven-
tional techniques, aerial spraying appears to be cheaper, quicker, and in some habitats no
less efficient. It may be possible to use this method in certain difficult terrains previously
considered unsuitable for snail control by conventional techniques.

The aerial application of certain pesticides has
been carried out for many years but only recently has
this method been employed for spraying mollusci-
cides. Some aquatic snails are agricultural pests (4,
15); others are intermediate hosts for several para-
sites of man and his domestic animals. Of these
parasites, human schistosomes, which infect over 200
million people in tropical and subtropical countries,
have received special attention in the last 25 years.
For reducing schistosomiasis transmission, several
efficient molluscicides have been developed (16) and
they have proved reasonably effective, either alone or
combined with other control measures. At present,
the main problems concern the techniques of appli-
cation of molluscicides to the different habitats
infested by the target snails, and there are indications
that aerial spraying may have some advantages over
conventional methods.

PROBLEMS ASSOCIATEID WITH
CONVENTIONAL TECHNIQUES

Natural or man-made habitats with aquatic snails
may contain either stationary or flowing water.
Flowing waters are, essentially, easier to treat than
stationary waters. The molluscicides can be applied
with an automatic dispenser (5) and are carried
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downstream to the target snails. Irrigation schemes
with a single intake canal and regular, controlled
flows of water present no special problems, at least in
theory. In practice, the position is less simple. Com-
plicated irrigation programmes (18) and hydro-
dynamic problems around weirs and spillways (1)
prevent the molluscicide from penetrating the entire
canal network. Drainage systems on irrigation
schemes and the often remote headwaters of natural
drainage systems require multiple dosing points.
Variable flows are frequently produced by the irregu-
lar shapes of these water courses and by natural
rainfall. Consequently, the molluscicide may fail to
penetrate the entire water system. Localised applica-
tions of molluscicide are usually needed to ensure
complete coverage by the chemical (7, 9).

Habitats with stationary water all require the
direct application of the molluscicide. Mechanised
sprayers (6, 12; Sturrock & Barnish, unpublished
data) must be light in weight so that they may be
used in inaccessible areas. Hand-operated knapsack
sprayers are more commonly used (7, 9, 17; Sturrock
& Barnish, unpublished data), although handspray-
ing requires a large force of unskilled spraymen.
Labour costs are important (10) and on St Lucia, in a
programme to destroy snails in mainly stationary
water habitats, they accounted for nearly 70% of the
monthly budget.

Nevertheless, while schistosomiasis control may be
undertaken in relatively small areas by conventional
methods, larger sites, such as lake shores (11, 13), the
margins of large rivers (14) and extensive swamps (3),
are usually considered impossible to treat in develop-
ing countries.
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In 1961, Crossland (personal communication,
1972) applied niclosamide (wettable powder) to
coastal waters in Lake Victoria and obtained low
snail kills but high mortalities among commercially
important fish. Barnish & Shiff (2) applied trifen-
morph (emulsion concentrate) to a target area of
about 8 ha on the shores of Lake Macllwaine in
Southern Rhodesia. Despite dense growths of aquatic
vegetation, the chemical spread over 17 ha to treat
160 000 m3 of water. Snail kills were reasonable and
the method was recommended for small confined
areas of water. Barnish & Sturrock (19) treated an
overgrown, 12 ha marsh on St Lucia with niclosamide
(emulsion concentrate) and obtained reasonable snail
kills where obstructions did not impede the flight
path of the aircraft. Excluding the molluscicide, the
20-minute treatment cost $1.28/ha compared with
$25.80/ha for an estimated 300 man-hours by hand-
spraying.'

Aerial applications have not been confined to
schistosomiasis control. Sodium pentachlorophenate
was used successfully in Surinam to control snails on
a rice farm (15). Trifenmorph (emulsion concentrate)
gave good control of the intermediate host of liver-
fluke on marshy pastures in Ireland (Crossland,
personal communication, 1972).

DISCUSSION

These reports demonstrate the feasibility of the
aerial application of molluscicides to a variety of
habitats.
There are, of course, disadvantages. The capital

cost of an aircraft would generally be prohibitive.
However, in many areas where schistosomiasis is
endemic, it may be possible to hire a crop-dusting
aircraft already employed for other purposes and, if
the existing delivery system is unsuitable for mol-
luscicides, its modification should not be too diffl-
cult. Barnish & Schiff (2) found a mist-producing
system unsuitable for trifenmorph and had to use
a standard aircraft dust spreader, while Barnish &
Sturrock (unpublished observations) would have pre-

' Cost reckoned as of June 1972.

ferred a greater discharge rate than that provided by
the ultra-low-volume system they used for niclosa-
mide (emulsion concentrate). However, with the
choice of molluscicides and formulations now avail-
able, a suitable combination could be devised for
most delivery systems and, it is hoped, for most snail
habitats.
The use of granules is particularly attractive,

because they are less likely to drift and they should
penetrate superficial foliage more easily than dusts or
droplets. For large areas of water, the sinking gran-
ules devised by Prentice2 might allow the mollusci-
cide to be confined to the region infested by the
snails, would reduce the amount and hence the cost
of molluscicide required, and might also reduce the
mortality among other aquatic animals.

Because of the rapidity of aerial applications, it is
essential to establish before starting treatment
whether any other aquatic animals also will be killed.
Aerial spraying over an entire area might be com-
pleted before these deaths became apparent, while by
slower conventional techniques, it might be possible
to suspend treatment within an area if unexpected
mortalities were encountered.
With care, however, most of these disadvantages

are avoidable. Reasonable snail kills may be ex-
pected where the aircraft can fly unimpeded. Even
where conventional techniques can be used, aerial
application will be much quicker and no less efficient
because unskilled spraymen are not involved. Judg-
ing by the St Lucian cost figures, aerial application
will undoubtedly be cheaper than conventional tech-
niques because, although the same amount of mol-
luscicide is needed, a large labour force is not
required. Labour costs alone are 60% of the total
cost for treating irrigation drains in Tanzania (8) and
70% in St Lucia, and they form the major item in
many conventional control programmes (9, 10). Any
reduction in these costs is therefore an advantage.
Wherever the terrain is difficult or the habitat too

extensive for conventional techniques, aerial applica-
tion should be considered. Thus, effective control
with molluscicides could be extended to more areas
where schistosomiasis and other snail-borne diseases
are known to be prevalent.

' Prentice, M. In: Organization for Africa Unity sympo-
sium on Schistosomiasis. Addis Ababa, 1971. (Mimeographed
document No. CS/21/1).
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R-SUMt

L'gPANDAGE AtRIEN DES MOLLUSCICIDES EN PARTICULIER DANS LA LUTTE
CONTRE LA SCHISTOSOMIASE

Apres avoir 6voqu6 les problemes que pose la lutte
anti-mollusques par les proc6d6s classiques, les auteurs
passent en revue un certain nombre d'applications
recentes de la m6thode d'6pandage a6rien des mollusci-
cides. Compar6e aux techniques usuelles, la m6thode se

r6vele moins couteuse, plus rapide et tout aussi efficace,
du moins dans certains habitats. On peut envisager de
l'utiliser pour traiter des terrains difficiles consid6r6s
autrefois comme ne se pretant pas a la lutte contre les
mollusques par les techniques habituelles.
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