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Molluscicidal Properties of Organotin and
Organolead Compounds

With Particular Reference to Triphenyllead Acetate *

H. S. HOPF,1 J. DUNCAN,1 J. S. S. BEESLEY,2 D. J. WEBLEY2 & R. F. STURROCK3

Triphenyltin acetate has proved successful as a molluscicide in the laboratory and in
small-scale field trials. However, in view of its cost and its toxicity to swamp rice at mol-
luscicidal concentrations, an effort has been made to explore the molluscicidal value ofother
organotin and organolead compounds. Those that proved most toxic to snails were screened
in the laboratory against swamp rice in order to obtain some measure oftheir phytotoxicity.
This study yielded 6 compounds that were relatively non-toxic to rice. One of these, tri-
phenyllead acetate, has been formulated as an emusifiable concentrate for use in the field
and the results of trials in two parts of Tanzania are reported. Chemical analyses of water
treated with triphenyllead acetate are discussed, and the reasons for the disappearance of
the compound in the field are investigated. Some preliminary information on the toxicity
of triphenyllead and triphenyltin derivatives to other organisms is also given.

The molluscicidal properties of triphenyltin
acetate (TPTA) were first investigated by Hopf &
Muller (1962) and Deschiens & Floch (1962). The
compound was subsequently found to be rather
slow-acting against Biomphalaria glabrata 4 but
after a recovery period of 120 hours it was attributed
the comparatively low LC50 value of 0.05 ppm.
Small-scale field trials were carried out by N.O.
Crossland of the Tropical Pesticides Research
Institute, Arusha, Tanzania, the results of which
confirmed the above findings. The vector snail in
this case was mainly Biomphalaria pfeifferi. Some-
what later an attempt was made by N. 0. Crossland
to control the operculate snail, Lanistes ovum,
which was reported to be damaging young swamp-
rice crops in Swaziland. TPTA was found by labo-
ratory screening to be the most effective agent against
this snail and an aerial application of 60% TPTA
dispersible powder at a rate of 1 lb/acre (ca 1 kg/ha)
gave high kills. Unfortunately at the same time it was
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discovered that the chemical had deleterious effects
against germinating rice which was sown from the
air 48 hours after the TPTA application. However,
it was established that damage to young plants could
be avoided if the rice was sown 7 days after the
chemical treatment.

Partly in view of the expense of TPTA, it was of
interest to know whether its molluscicidal properties
were shared or could be improved upon by other
organotins. A series of compounds were therefore
prepared at the Institute for Organic Chemistry,
TNO, Utrecht (on behalf of the International Tin
Research Council). Combinations with the well-
known molluscicide, pentachlorophenol, were ob-
tained from Pure Chemicals Ltd. A number of
organolead compounds were also provided by the
Institute for Organic Chemistry, TNO (on behalf
of the International Lead Zinc Research Organiza-
tion, Inc., etc.).

LABORATORY EXPERIMENTS

The substances were dissolved in a small quantity
of Tween 80 and then dispersed in 10% artificial
hard water, pH 5.5, for testing, with exposure
periods of 24 hours. Biom. glabrata measuring 10mm
were used, and the technique was identical to that
described by Hopf & Muller (1962).
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It can be seen from Table 1 that at least half the
compounds were as toxic to Biom. glabrata as TPTA.
The inclusion of pentachlorophenate in the molecule
does not give particularly enhanced activity. It is
also interesting to note the increasing order of
toxicity as one ascends the homologous series of lead
compounds, culminating in the greatest activity
with tripentyllead acetate and triphenyllead acetate
(TPLA).

It was desirable, in view of Crossland's results,
to study the phytotoxicity of the more promising
compounds in the hope of finding one more selective
to snails than TPTA. Therefore the organotins and

TABLE 1
TOXICITY OF A NUMBER OF ORGANOMETAL
COMPOUNDS TO BIOMPHALARIA GLABRATA

Recovery
Compound LCso (ppm) time

________________________ ________ j(hours)

Triphenyltin acetate 0.05 120

Tri-n-propyltin oxide 0.05 72

Tri-n-butyltin acetate 0.1-0.3 48

Tri-p-tolyltin acetate 0.01-0.05 192

Tri-m-tolyltin acetate 0.01-0.05 168

Tris-p-chlorophenyltin acetate 0.01-0.05 168

Tris(2-phenylethyl)tin acetate 0.01-0.05 168

Tri-cyclopentyltin acetate 0.05-0.1 96

Tri(cyclopentylmethyl)tin acetate 0.05-0.1 192

Triphenyltin fluoride 0.01-0.55 168

Bis(tri-n-butyltin) oxide 0.05-0.1 144

Bis(tri-n-propyltin) oxide 0.05-0.1 144

Diethyltin dichloride 10 48

Triphenyltin pentachlorophenate 0.1-1.0 72

Tri-n-butyltin pentachlorophenate 0.1-0.4 48

Tri-n-propyltin pentachlorophenate 0.1-0.5 72

Diethyloctyltin pentachlorophenate 0.5-1.0 48

Tribenzyltin pentachlorophenate 1.0 72

Hexaphenyidilead 0.1-1.0 248

Trimethyllead acetate 10 128

Triethyllead acetate 5-10 72

Tripropyllead acetate 0.5-1 72

Tributyllead acetate 0.1-0.5 72

Tripentyllead acetate 0.01-0.05 128

Triphenyllead acetate 0.05-0.1 224

TABLE 2
RELATIVE SELECTIVITY OF CERTAIN ORGANOMETALS

BETWEEN BIOMPHALARIA GLABRATA
AND SWAMP RICE GROWN ON SAND

Concentra- Concentra-
tion x time tion x time
for 15 % for 50% Relativereduction kill of B. ReletvtCompound in rice glabrata selectivity
health (ppmh (a). (b) x
(ppml hours) CFa
hours)

(a) (b)

Triphenyltin acetate 5.2 1.2 1.0

Bis(tri-n-propyltin)
oxide 16 1.2-2.4 1.5-3.1

Tricyclopentyltin
acetate 5.2 1.2-2.4 0.50-1.0

Tri-n-propyltin oxide 12 1.2 2.3

Bis(tri-n-butyltin) oxide 25 1.2-2.4 2.4-4.8

Tripentyllead acetate 25 0.24-1.2 4.8-24

Triphenyllead acetate 135 1.2-2.4 13-26

Tri-p-tolyltin acetate 135 0.24-1.2 26-130

Tri(2-phenylethyl)tin
acetate 670 1.2-2.4 64-130

Tri(cyclopentyl methyl)tin
acetate 670 1.2-2.4 64-130

Tri-p-chlorophenyltin
acetate 135 0.24 130

Tri-m-tolyltin acetate 670 0.24-1.2 130-640

a CF = correction factor (= 1.215.2 = 0.23 for triphenyltin
acetate).

organoleads most active against Biom. glabrata were
sent to the A.R.C. Weed Research Organization,
Kidlington, Oxford, to be tested by Mr S. D.
Hocombe against the Radin China variety of swamp
rice. Seeds were pregerminated for 48 hours at 23°C
before being sown on to sand contained in polys-
tyrene beakers. Each beaker was then flooded with
artificial hard water containing one of the com-
pounds. An attempt was made to assess the relative
selectivity between snails and rice, using TPTA as a
standard. The values for relative selectivity are com-
puted from the toxicity of the compounds to snails
as evaluated and the phytotoxicity data obtained over
sand. The comparison is given in Table 2. Additional
phytotoxicity tests over mud indicated the extent
to which each compound might be inactivated when
used in the field over a more adsorptive medium.
The mud used was Terrington EHF 1 soil containing

1 Terrington Experimental Husbandry Farm, Kings Lynn,
Norfolk, England.
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34.6% clay, 23.4% silt, 41.4% fine sand and 0.6%
coarse sand, and containing a total of 2.7% organic
matter. It was concluded that, despite the simple
nature of the tests and the differences in conditions
between field and laboratory, the last six compounds
" showed a relative selectivity so much greater than
that ofTPTA that there can be little doubt that some
of them, at least, are genuinely more selective than
TPTA " (S. D. Hocombe-personal communica-
tion).

Triphenyllead acetate had already shown the
same order of toxicity to Biom. glabrata as TPTA. In
view of Hocombe's results and the fact that TPLA
is likely to be cheaper, it was felt that it might be a
useful molluscicide. It should also be recorded that,
while TPTA showed an approximate 25-fold reduc-
tion of phytotoxicity in tests using mud compared
with those where sand was used, TPLA was equally
toxic in both cases. It was therefore arranged that a
25% wettable powder and a 5% emulsifiable con-
centrate should be prepared. On the basis of active
ingredient these have sinced proved to be equally
toxic in the laboratory. In this latest series of tests
the formulations were dispersed in 0.005 M phos-
phate buffer so that the effects of pH might be stu-
died. The same values for LC60 were obtained at
pH 5.8 and pH 7.8 after 144 hours' recovery:

TPLA formulatlon LC&o (ppm) at:
TPLAformulation pH 5.8 pH1 7.8

5% w/v emulsifiable concentrate 0.1 0.1
25% wettable powder 0.1 0.1-0.5

As the emulsifiable concentrate was thought to be
the more suitable for field use, the 5 % w/v formula-
tion was supplied for field and laboratory trials to
the Tropical Pesticides Research Institute, Arusha,
and the East African Institute for Medical Research,
Mwanza, Tanzania.

In laboratory trials at Mwanza, TPLA completely
inhibited the hatching of eggs of Bulinus (Physopsis)
nasutus productus exposed to 0.1 ppm. for 24 hours.
The LC50 for adult Bul. (Ph.) nasutus productus,
Biom. pfeifferi, and Biom. sudanica tanganyicensis
exposed for 24 hours but allowed to recover for
144 hours was 0.12 ppm to 0.16 ppm and the LCto
was 0.2 ppm to 0.4 ppm. The techniques used were
those described by Webbe & Sturrock (1965). Snail
mortalities in solutions made up in artificial hard
water did not differ from those in natural water.
Within the range 6-24 hours, variation in the length
of exposure did not affect the LC50. Apparent diffe-
rences in susceptibility were observed among the
species of snails screened but these were probably

due to age rather than to specific differences. Raising
the temperature during exposure'apparently increased
the effectiveness of the chemical. Biom. pfeifferi were
exposed for 24 hours to 0.12 ppm at 22.5°C and
30°C, the mortalities being 78% and 100% respec-
tively.

FIELD TRIALS IN RUNNING WATER (ARUSHA)

The experimental canals at Arusha Chini 1 were
used, the chemical being applied using a simple
constant-flow dispenser. Snail populations were
assessed by a mud-sampling technique (Crossland,
1962). The effect of the chemical was also measured
by suspending cages containing 25 Biom. pfeifferi
and 25 Bul. tropicus at various distances downstream
from the dispenser. Though Bul. tropicus is not an
intermediate host of bilharziasis schistosomes, pre-
vious tests of its susceptibility make it a suitable
indicator of the effects on other bulinids. Results
are shown in Table 3.

EGG MORTALITY

Egg masses were laid in cages before Trial 1
(0.5 ppm x 8 hours) was carried out, and after
treatment they were removed to tanks in the labora-
tory for observation together with egg masses from
the control canal. None of the eggs from the treated
canal survived to the hatching stage, but 67% from
the control canal hatched. Of 100 egg masses col-
lected from the trial 6 days after treatment, 95% were
dead, compared with only 10% dead out of the
100 masses from the control canal.
As no snails or eggs were found in the treated

canal for 2 months, it would appear that no eggs
survived the treatment.

In the other three trials, eggs were collected for
1 hour in each canal every few days. The number of
living egg masses fell to zero after 10 and 16 days in
Trials 2 and 3 respectively and to 2 egg masses
collected on the 16th day in Trial 4. The numbers of
egg masses began to rise again almost immediately
in Trial 2 but were still at a very low level after
30 days in canals 3 and 4. On the basis of these
results, Trial 3 was again judged the most effective.

Other considerations
TPLA at 0.5 ppm x 8 hours scorched the aquatic

weeds and this may have indirectly affected any

1 Tropical Pesticides Research Institute, Arusha, Miscel-
laneous Reports No. 432 and 499 (unpublished).
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TABLE 3
EFFECT OF TRIPHENYLLEAD ACETATE ON ADULT SNAILS IN FIELD TRIALS AT ARUSHA

Results
Trial Concentration x time Caged snails Mud sampling

Biom. pfelfferi Bul. tropicus Biom. pfeifferi Bul. tropkus

1 0.5 ppm x 8 hours 100 % kill but not as quickly as in Trials 2 and 3 No snails until after more than 2 months

100 % kill after 6 100 % kill after 11 days; Snails appeared Numbers considerably
days, except 10/25 only I snail alive at 425 after 21 days reduced but recovered

2 0.5 ppm x 4 hours snails at 325 yd yd (388 m) after 16 days quickly
(297 m)

100 % kill 100 % kill No snails on 6th day Numbers greatly
3 0.166 ppm x 24 hours after 4 days after 5 days but reappeared after reduced but began to

42nd day rise after 7 weeks

100 % kill I snail surviving after Numbers considerably reduced but began to
4 0.03 ppm x 72 hours after 20 days 30 days at 125 yd (114 m), rise after 40 days325 yd (297 in), and 425

yd (388 m)

5 1 ppm x 6 hours 100 % kill after 3 days; no live egg masses No snails until after 3 months

6 0.25 ppm x 24 hours 100 % kill after 3 days; no live egg masses No snails until after 3 months

hatchlings that may have emerged after treatment.
All fish, which were mainly 1-3 inches (2.5 cm to
7.5 cm) long, and all tadpoles were dead after 2 days.

This formulation of TPLA seems to be slightly
more ovicidal than Bayluscide since 0.5 ppm x 8
hours produced an observed mortality of 95% in
the field and 100% in the laboratory compared with
an observed mortality of 84% with the same con-
centration x time of Bayluscide.1 It is 5-10 times
less toxic to Biom. pfeifferi adults than WL 8008
(N-tritylmorpholine) but WL 8008 is not ovicidal
within reasonable dosage levels.

Chemical analyses of treated water
Although TPLA may readily be estimated by thin-

layer chromatography,2 changes which occur when
the compound is added to water make this method
unsuitable for the analysis of treated waters. TPLA
may also be estimated colorimetrically after direct
reaction with dithizone, but this technique suffers
from similar defects to those of thin-layer chromato-
graphy. Thus, although a specific determination of
TPLA was desired, it was found to be impossible to

I Tropical Pesticides Research Institute, Arusha, Miscel-
laneous Report No. 334 (unpublished).

' Tropical Pesticides Research Institute, Arusha, Miscel-
laneous Report No. 543 (unpublished).

attain in practice. The method used for the analysis
of TPLA in water was therefore determination of
total organic-soluble lead. The treated solutions
were extracted with chloroform, the extract was
then evaporated almost to dryness and the residue
was converted to inorganic lead by digestion with
glacial acetic acid. After evaporation of the acetic
acid, the residue was dissolved in dilute nitric acid,
buffered to pH 11.5, and the lead determined by a
dithizone method (Sandell, 1950).

Chemical analysis during molluscicide application
(Table 4) showed that up to some 30% of the
molluscicide, measured as organic-soluble lead, was
carried to the end of the canals (500 yards; 457 m).
Laboratory experiments to investigate the reason
for the loss of the chemical showed that (a) ultra-
violet radiation from sunlight is not a significant
factor in the loss of the molluscicide, and (b) the
chemical is strongly absorbed on to mud from the
Arusha Chini canals. It would appear, therefore,
that absorption on mud is the reason for the fairly
rapid loss of chemical in the canals. These findings
were substantiated by an experiment in which the
molluscicide was applied to open water in a concrete
tank, free from plant material and mud; 100% re-
covery of the molluscicide was obtained after
24 hours.
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TABLE 4
ESTIMATION OF TRIPHENYLLEAD ACETATE BY TOTAL LEAD METHOD a

TRIAL 5: 6-hour application at I ppm

Distance F Interval between start of application ° of th
downstream and time of sampling (hours) Maximum retical

yd m 2 4 X value maximum
2 4Y,6Y2

25 23 0.59 0.65 - 0.65 65

100 91 0.18 0.15 0.21 0.21 21

200 182 0.17 0.22 0.27 0.27 27

300 274 0.11 0.10 0.97 (0.97) -

400 365 0.01 0.27 0.27 0.27 27

540 493 - 0 0.17 -0.17 17

TRIAL 6: 24-hour application at 0.25 ppm

Distance Interval between start of application f h
downstream and time of sampling (hours) Maximum %rotheo-
yd m 2 4 6 8 24 value maximum

25 23 - 0.08 0.09 0.12 0.08 0.12 48

100 91 0.04 0.05 0.10 0.09 0.06 0.10 40

200 182 0 - 0.11 0.07 0.08 0.11 44

300 274 0.02 0.06 0.07 0.08 0.06 0.08 32

400 365 0 - 0.02 0.04 0.06 0.06 24

500 457 0 0.02 0.03 0.02 0.08 0.08 32

a Results expressed as ppm recovered.

TRIALS IN STATIC WATER (MWANZA)

These trials were conducted in artificial concrete
ponds (8 ft x 10 ft; 2.4 m x 3.0 m) containing a
layer of mud and some vegetation which simulated
the typically small, seasonal pool habitats around
Mwanza. These natural pools contain Bul. (Ph.)
nasutus productus, an intermediate host of Schisto-
soma haematobium, but sexually mature, field Biom.
sudanica tanganyicensis, a species which has a similar
susceptibility to molluscicides and which is an inter-
mediate host of S. mansoni, were used in these trials
because they were more easily obtained.

Snails were seeded into the ponds and the popula-
tion was estimated before and after the application
of chemical by 5-minute net searches; all snails
collected were returned to the ponds after counting.

Groups of caged snails were also exposed for 24-
hour periods at various intervals during the trials,
which continued for 32 days after the introduction
of the chemical.

All the snails died in the pond treated with
1.0 ppm within 1 day; with 0.1 ppm complete
mortality was not achieved until the 16th day; and
with 0.01 ppm there was no apparent effect on the
snail population compared with a control pond.
The mortality among the caged snails corresponded
to that among the uncaged and also indicated the
cessation of chemical activity in the ponds within
4-8 days. This fairly rapid disappearance of the
chemical is encouraging and is in general agreement
with the findings at Arusha. Chemical analyses were
not possible and the fate of the chemical was not
investigated.
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TABLE 5. TOXICOLOGICAL DATA ON TRIPHENYLTIN AND TRIPHENYLLEAD DERIVATIVES

Test organism Triphenyltin acetate or hydroxide Triphenyllead acetate

Snails Acetate: exposure for 24 hours at 0.05 ppm LCso between 0.05 ppm and 0.1 ppm after
B. glabrata adults and 120 hours recovery gave 50 % kill (i.e., 24 hours' exposure and 224 hours' recovery

1.2 ppm/hour) (i.e., 1.2 ppm/hour to 2.4 ppmthour)

Fish a Hydroxide:
Lebistes, 25-30 mm 0.1 ppm killed 43 % after 19 hours' exposure 0.1 ppm killed 24 % after 19 hours' exposure

0.1,, ,, 100% ,, 48 ,, ,, 0.1,, ,, 41 % ,,48 to

0.1 ,, ,, 100 % ,, 72 ,, ,, 0.1 ,, ,, 65 % ,, 72 t

0.1 ,, ,, 100 % ,, 96 ,, ,, 0.1 ,, ,, 82 % ,, 96 to .

Mice a Substance " administered orally in tragacanth suspension to male white mice "

Hydroxide: LD50 = 245 mg/kg (95 % confi- LD5o = 1000 mg/kg after 48 hours, and
dence interval, 208-289 mg/kg) after 14 days' 369 mg/kg (95 % confidence interval, 271-
observation. 501 mg/kg) after 14 days' observation.

Rice Acetate: 5.2 ppm/hour gave 15 % reduction 135 ppm/hour gave 15 % reduction in rice
(germinating swamp rice) in rice health health

a Results kindly supplied by Philips-Duphar, N.V., Weesp, Netherlands.

TOXICOLOGICAL DATA

In Table 5 data are shown which, taken together,
give some indication of the general toxicity of tii-
phenyllead and triphenyltin derivatives.

CONCLUSIONS

Considering the LC5o for TPLA (0.05 ppm to
0.1 ppm after 24 hours' exposure and 224 hours'
recovery), the compound is clearly of a level of
toxicity to the intermediate snail hosts of Schisto-
soma which is comparable with that of established
molluscicides. It can be formulated as an emulsi-
fiable concentrate, which makes it easy to apply
and reduces contact between the active ingredient
and those applying it. Bayluscide, for instance, is
not commercially available as an emulsifiable con-
centrate. TPLA, though not as toxic to adult snails
as WL 8008 (N-tritylmorpholine), does kill or pre-
vent the hatching of egg masses (at 0.1 ppm for
24 hours) which N-tritylmorpholine does not, even
at 10 ppm. The slow action of TPLA may be a dis-
advantage since moribund snails could lay eggs
during the post-treatment phase when the chemical
is either much reduced in concentration or has
disappeared altogether.
TPLA is of the same order of toxicity to snails as

TPTA but, on the basis of relative selectivity to rice
seedlings, it is less phytotoxic by a factor of 13-26
times (Table 2). It may also be pointed out that
5 other organotin compounds are shown in Table 2
as being even less toxic to rice. The main doubt as

to the further promotion of TPLA may have its
origin in fears of the toxicity of this compound to
other organisms, especially mammals. The evidence
so far obtained from field trials does suggest that
triphenyllead and triphenyltin acetate both dis-
appear from treated water within a few days. Cross-
land 1 found that an initial value of 1 ppm TPTA
had fallen to a very low value only 15 hours after
application to rice in Swaziland. Hocking & White 2
confirmed this in laboratory tests and further found
that photodestruction was riot responsible for the
disappearance of TPTA but, on using soil from the
Mem forest area, that TPTA was rapidly removed
from solution. In the present study only a small
percentage of the original TPLA could be recovered
from Arusha canals, and at Mwanza caged snails
were not killed by a 24-hour exposure to water which
had contained up to 1 ppm TPLA 4-8 days pre-
viously.
Chemical analysis is in general agreement with

these findings and has further shown that TPLA is
strongly absorbed on to mud from the Arusha
Chini canals and that ultraviolet light is not signifi-
cant in causing loss of the chemical. However,
Hocombe (personal communication) has shown that
TPLA is equally toxic to rice germinating on sand
or on Terrington EHF soil, while TPTA showed a
25-fold reduction in toxicity when used on this soil.

1 Tropical Pesticides Research Institute, Arusha, Miscel-
laneous Report No. 440 (unpublished).

'Tropical Pesticides Research Institute, Arusha, Miscel-
laneous Report No. 505 (unpublished).



MOLLUSCICIDAL PROPERTIES OF ORGAI4OTIN AND ORGANOLEAD COMPOUNDS 961

ACKNOWLEDGEMENTS

We are greatly indebted to the International Lead Zinc
Research Organization, Inc., New York, USA, for
making available through the Institute for Organic
Chemistry, TNO, Utrecht, Netherlands, a large batch of
TPLA; to Pure Chemicals Ltd., Liverpool, England, for
the provision of some of the chemicals mentioned; to

Philips-Duphar, N.V., Weesp, Netherlands, for supply-
ing the formulations of TPLA and for toxicological data;
and to Mr S. D. Hocombe, of the A.R.C. Weed Research
Organization, Kidlington, Oxford, England, for carrying
out the phytotoxicity tests.

RI-SUMt

Au laboratoire comme en applications pratiques, l'ac&
tate de triphenyl-etain fait preuve d'une activite mollusci-
cide notable, detruisant entre autres Biomphalaria gla-
brata, Biomph. pfeifferi et Lanistes ovum. Le produit, outre
son prix de revient eleve, a cependant l'inconvenient de
nuire aux jeunes plants de riz.
On a recherch6 experimentalement les possibilit6s

d'emploi d'autres composes organiques du plomb et de
l'6tain. L'un d'eux, l'acetate de triph6nyl-plomb, a donne
des r6sultats particulierement prometteurs, joignant a une
efficacit6 molluscicide elevee une phytotoxicit6 minimale.
Une s6rie d'essais pratiques, destines a confirmer les
observations de laboratoire, ont 6t6 menes a Arusha et
a Mwanza (Tanzanie), le produit etant utilise sous forme
de concentr6 pour 6mulsion a 5%.
En eau courante, l'application d'acetate de triphenyl-

plomb a la concentration de 0,5 partie par million pendant

8 heures provoque une mortalit6 de 100% chez Biomph.
pfeifferi et Bulinus tropicus. Les populations de mollusques
sont eliminees pour une periode de plus de deux mois, et
le produit temoigne en outre d'une activit6 ovicide 6lev6e.
L'analyse des eaux traitees montre que le compose est
rapidement absorbe par les boues du canal: 30% seule-
ment des quantites introduites a l'origine du reseau
sont decelees par 6chantillonnage apres un parcours
de 457 m.
Des essais en eau stagnante ont permis d'observer une

mortalite de 100% chez Biomph. sudanica tanganyicensis
apres application de 1,0 partie par million d'ac6tate de
triph6nyl-plomb pendant un jour. Apres r6duction de la
concentration du molluscicide a 0,1 partie par million, un
resultat identique n'a e obtenu qu'apres 16 jours. A la
concentration de 0,01 partie par million, le produit a et6
totalement inoperant.
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