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Field Tests on Two New Molluscicides (Molucid and
WL 8008) in the Egypt-49 Project Area

1. K. DAWOOD I & B. C. DAZO 2

In a continuing search for more effective molluscicides, tests were carried out in the
Egypt-49 area on Molucid and WL 8008. Molucid, a 35 % w/v solution of isobutyltriphenyl-
methylamine (ICI 24223), was applied at 2 ppm for 6 hours; after the treatment, no live
Bulinus truncatus, Biomphalaria alexandrina or Lymnaea caillaudi were observed .for at
least three months and snail densities remained low for at least seven months. Egg-masses
were not affected by the treatment, however. WL 8008, N-tritylmorpholine, was applied as
a 10 % w/v emulsifiable concentrate in carbon tetrachloride (formulation 1), as a 20 % w/v
emulsifiable concentrate in tetrachlorethylene (formulation 2) or as bait. The two liquid
formulations, applied at 0.25 ppm for 6 hours, gave a high initial kill, but snail densities
regained their original levels within two months for Bulinus and within four months for
Biomphalaria. The bait, applied at 62 lb-150 lb (28 kg-68 kg) per feddan, was ineffective.
Like Molucid, WL 8008 is non-ovicidal.

The Egypt-49 project is a pilot project jointly
sponsored by the Government of the United Arab
Republic, WHO and UNICEF; its main objectives
are to evolve a methodology for the effective and
economical control of bilharziasis under Egyptian
conditions and to develop a field demonstration and
training centre. The project area, which is in the
Nile Delta near Alexandria, has been described
previously (Farocq & Nielsen, 1966; Farooq et al.,
1966). In the area, several field trials have been
made with commercially available molluscicides;
the results showed that Bayluscide is still the pre-
ferred molluscicide because of its efficacy, ease of
handling and comparatively low cost of application
(Dawood, Dazo & Farooq, 1966). The search for
better molluscicides continues, however, and com-
mercial organizations have recently shown increasing
interest in developing them. Limited quantities
became available of two promising molluscicides-
Molucid (Imperial Chemical Industries) and
WL 8008 (Shell Chemical Company) in various
formulations. Field trials were therefore arranged to
test their efficacy under local conditions; these tests
took place during the latter part of 1963 and early in
1964.

lAgricultural Engineer and Malacologist, United Arab
Republic.

' WHO Malacologist.

MATERIALS AND METHODS

Chemicals
Molucid is a self-emulsifiable liquid containing

35% w/v of active ingredient. The preparation con-
sists of a solution of the base isobutyltriphenyl-
methylamine (ICI 24 223) in xylene with the addi-
tion of an emulsifying agent. The preparation differs
from that previously tested by Dawood et al. (1965),
in which toluene was the solvent. Molucid is dark
brownish orange and when mixed with water forms
a milky emulsion.
WL 8008 (N-tritylmorpholine) is produced in

different formulations, of which the following were
tested:

liquid: formulation 1 (EF 1829), a 10 %Y w/v
emulsifiable concentrate in carbon tetrachloride and
formulation 2 (FX/28), a 20% w/v emulsifiable con-
centrate in tetrachloroethylene.

bait: an edible granular formulation containing
I % by weight of WL 8008 and wheat germ as the
food base.

Watercourses
The choice of watercourses for these trials was

governed by the following conditions: (1) an
adequate density of Bulinus truncatus, Biomphalaria
alexandrina and Lymnaea caillaudi; (2) a sufficient
volume of water or discharge of the canal for the
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limited amounts of molluscicide available; (3) a
sufficient water flow to carry the chemical along the
entire length of the stream during the planned con-
tact period; and (4) a low probability of snails
entering the watercourse by drifting from feeding
streams.
The treated and control canals are described in the

section on " Field trials and results

Methods ofapplication

Liquid molluscicides were mixed with canal water
in 40-US gal (150-litre) drums to achieve the desired.
concentration. The drum was placed at the head of
the trial canal and the contents were stirred from
time to time to ensure that the concentration of
molluscicide was the sartie throughout. The che-
mical was discharged into the canal through an
outlet valve at the base of the drum. For formulation
2 of WL 8008, a motor-operated dispenser was used
in order to regulate accurately the amount of chemi-
cal discharged. The bait formulation of WL 8008
was applied by hand over the surface of the water,
covering the entire stream as well as the banks,
which were covered by water at the time of the trial;
the particles sank to the mud at the bottom of the
canal.

Sampling procedure

To determine snail densities, the drag scoop
(World Health Organization, 1965) was used in both
pre-treatment and post-treatment surveys. Samples
were taken at specific places at intervals of 5m-20m
along the entire length of shorter canals and at
selected stations in watercourses over 3 km long.
In streams less than about 1 m wide, samples were
taken over the entire width but in wider canals from
the middle of the stream to one bank. The total
numbers of samples taken in the various water-
courses 1 are indicated in the tables.

Bioassay tests

Bioassay tests were made by immersing 100 freshly
collected field snails, placed in nylon bags, in the
canals during the period of treatment. These bags
were placed at various distances downstream from
the place of application of the molluscicide. For
control purposes similar bags containing snails were
placed in the untreated Mahmoudia principal canal.

1 The different types of watercourse are described by Dazo
et al. (1966).

FIELD TRIALS AND RESULTS

Molucid

Hod el Malaha canal, which is 765 m long, about
2 m wide and 1 m deep and has a maximum dis-
charge of 11 250 m3/day, was chosen for the trial of
Molucid. The canal ends in a small field channel
and its turbid water contained aquatic vegetation.

In order to provide an even, uninterrupted flow of
water, a ditch 4 m long and 0.5 m wide was dug to
drain the water into an adjacent stream at a lower
elevation. The nearby El Amlak canal, 3 km long
and 2m wide, was chosen as the untreated control
canal.
The molluscicide was dispensed by the injection

method from two drums, near where the canal
leaves the Mahmoudia principal canal. The inlet
gate was opened to give a flow of 7070 m3/day, after
having been closed for several days during "off"-
water rotation.2 The flow of molluscicide was
regulated by a tap, a concentration of 2 ppm being
maintained during the 6 hours of continuous
application. Throughout the period of treatment
water samples for analysis were taken 100 m down-
stream from the point of application and from the
terminal portion of the canal.
The method of Meyling, Schutte & Pitchford

(1962) was used to determine the concentration of
molluscicide in the canal; it was found to range from
1.6 ppm to 2.0 ppm. The air temperature ranged
from 16.5°C to 24°C and that of the canal water and
of the chemical emulsion in the drum from 20.5°C to
22°C during the period of application.

Pre-treatment snail densities were determined two
days before the application of the chemical. Alto-
gether, 140 scoop samples were taken at 5-m intervals
in Hod el Malaha canal, and 180 samples at 10-m
intervals from the untreated El Amlak canal.
One hour after the injection of the chemical

began, three nylon bags each containing 100 freshly
collected field Biomph. alexandrina snails were-
immersed in the canal 20 m, 350 m, and 700 m
downstream from the place of application. After
5 hours of continuous exposure all test snails were
washed in clean water and were observed in the

'An established irrigation policy in Egypt is that water
for irrigation is distributed in canals according to a time-table
or " rotation ", e.g. 5 days " on " and 10 days " off ". During
" on "-water rotation, sluice gates of main canals are opened
to allow water from the principal canal to pass through the
irrigation system at the highest possible level. During " off "-
water rotation the gates are closed, keeping the canals nearly
free of water.
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laboratory for 48 hours. Animals that did not react
to the gentle touch of a dissecting needle were con-
sidered to be dead. Bioassay results showed that one
snail survived 20 m downstream, and another 700 m
downstream, from the place of application. The
snails placed in the control canal remained alive.
The general effect of the molluscicide on fish was to
weaken their movement and to cause their frequent
rising to the surface. A few dead fish were found on
the second day at the terminal portion of the canal.
The molluscicide, which travelled downstream at

an average speed of 295 m/h, did not seem to have
any harmful effect on aquatic vegetation.
A post-treatment survey was conducted one week

after the treatment and was repeated at monthly
intervals for 7 months. The results, given in Table 1,
indicate that no live Bul. truncatus, Biomph. alexan-
drina and L. caillaudi were observed for 3, 4 and
4 months, respectively, after the treatment. The
egg-masses did not seem to be affected, however, as
shown by the seven masses recovered 6 days after the
treatment. Snail densities in the treated canal re-
mained low during the entire post-treatment ob-
servation period, in contrast to the situation in the
untreated canal, where high densities of the three
species of snail and of egg-masses were recorded.

The three egg-masses recovered 32 days after the
treatment (23 December) were presumably intro-
duced from outside sources.

WL 8008

Liquidformulation 1. Khurshid canal was selected
for this trial. It is 1760 m long and 2 m wide and
receives water directly from Mahmoudia principal
canal. The water was turbid and there was a dense
growth of submerged aquatic and bank weeds.
A pre-treatment snail survey was conducted a week

before the trial and 176 samples were taken. The
neighbouring Aref canal, 1800 m long and 2 m wide,
served as the control; 180 samples were taken from
it. The inlet gate of Khurshid canal was opened to
give a flow of 7439 m3/day. The solution of mollus-
cicide was discharged directly into the canal, its flow
being regulated by means of a valve to maintain a
concentration of 0.24 ppm during the 6 hours of
treatment.
During the period of application (7.15 a.m. to

1.15 p.m.) the temperature of the air ranged from
16°C to 25°C, that of the canal water from 21°C to
22°C and that of the solution in the drum from
21°C to 240C.

TABLE 1
COMPARISON OF SNAIL POPULATION DENSITIES IN CANAL TREATED WITH MOLUCID

AND IN UNTREATED CANALa

Hod el Malaha Canal-treated El Amlak Canal-untreated

Bulinus Biomphalaria Egg- Lymnaea Bulinus Biomphalaria Egg- Lymnaea

Alive Dead Alive Dead masses Alive Dead Alive Dead Alive Dead masses Alive Dead

1 53 21 7 38

Treatment with Molucid (2 ppm for 6 h)

0

0

0

0

0

2

0

2

62

27

15

21

17

4

13

27

7

3

0

0

2

11

0

0

0

0

0

0

0

2

0

2

0

32

9

4

1

0

65

0

163

190

86

145

248

291

1 b

2

134

0

4

0

5

0

0

10

39

9

72

45

32

19

47

45

39

8

13

66

23

16

14

11

41

8

1

45

19

6

31

35

85

4

32

85

100

57

50

149

55

31

I

0

0

0

1

0

2

0

a Snail populations are per 140 scoops in the treated canal and per 180 scoops in the untreated canal.
b Weeds were removed prior to this survey.
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Date
of survey

1963

19 Nov.

21 Nov.

27 Nov.

23 Dec.

1964

22 Jan.

25 Feb.

22 March

30 April

25 May

[5 July
on la

217

0

0

0

0

4

17

27

69

20

7

3

7

0

20

3



I. K. DAWOOD & B. C. DAZO

Three nylon bags each containing 100 Biomph.
alexandrina were placed in the canal 20 m, 850 m
and 1750 m from the place of injection of the mollus-
cicide. All the snails were dead within 5 hours.
Fish in the canal showed weakening on the day of
application but only a few dead fish were found on
the second day, in the terminal portion of the canal.
The results of pre-treatment and post-treatment

snail density surveys are summarized in Table 2.
One week after the application of the molluscicide,
no live Bul. truncatus, Biomph. alexandrina or
L. caillaudi were found. However, snails reappeared
33 days after the treatment, 72 live Bulinus and
2 live Biomphalaria being recovered from different
stretches of the canal. All of them were juveniles,
except for one medium-sized Bulinus. Apparently,
all the adult snails were killed during the treatment.
However, the eggs seemed to be unaffected by the
chemical and the snails that hatched after its applica-
tion were presumably those recovered a month later.
The recovery of egg-masses from both the treated
and the control canal confirmed that the molluscicide
is non-ovicidal.
The build-up in snail density continued, and within

2 months that of Bulinus had regained its pre-treat-

ment level. For Biomphalaria the period of recovery
was longer-namely, 4 months. The snail density in
the untreated Aref canal remained high throughout
the period of observation.

Liquid formulation 2. Ganabiet el Sarania canal,
which is 8600 m long, 5 m wide and 1.2 m deep, was
selected for the trial; Ganabiet Zohra canal, which
is 3400 m long and 3.5 m wide, was selected as the
control.
The trial was made on 9 July 1965, when the

test canal was in " off "-water rotation and was
nearly free of water. The headgate was opened to
give a discharge of 84 000 m3/day. The molluscicide
was applied at the head of the canal for 6 hours by
means of a motor-operated dispenser to give a con-
centration of 0.25 ppm. The intake gate was left
open for 4 hours after completion of the application
period to ensure that the chemical reached the end of
the canal.

During the period of application the water and air
temperatures ranged from 26.2°C to 28.0°C and from
25.5°C to 27.5°C, respectively. Samples of treated
water were taken 100 m, 1000 m, 3000 m, 5000 m,
and 7000 m downstream from the place of applica-
tion for chemical analysis; the results are shown in

TABLE 2

COMPARISON OF SNAIL POPULATION DENSITIES IN CANAL TREATED WITH WL 8008 (FORMULATION 1)
AND IN UNTREATED CANAL a

Khurshid Canal-treated

Bulinus Biomphalaria Egg- Lymnaea

Alive Dead Alive Dead masses Alive Dead

3 32 31 26, 8 0

Treatment with WL 8008 ( formulation 1)

23

4

3

0

0

10

5

0

2

5

11

27

51

28

13

67

4

9

0

5

5

7

1

0

5

38

200

118

78

5

0

0

0

2

1

2

0

0

0

3

0

0

0

0

0

0

0

Aref Canal-untreated

Bulinus Biomphalaria Egg- Lymnaea

Alive IDead Alive Dead masses Alive Dead

113

82

161

319

127

67 b

543

19

105

4

0

21

0

0

2

0

5

117

106

39

165

408

118

289

57

306

327

31

113

59

7

18

6

5

12

3

9

50

38

30

23

0

10

4

2

2

2

14

6

50

1

6

0

0

3

0

1
0

2

0

916

265

Date of
survey

1963

12 Nov.

19 Nov.

26 Nov.

22 Dec.

1964

20 Jan.

22 Feb.

18 March

26 April

24 May

21 June

0

72

390

243

242

851

162 C

83 b

a Snail populations are per 176 scoops in the treated canal and per 180 scoops in the untreated canal.
b Weeds were partially removed prior to these surveys.
c Weeds were entirely removed prior to this survey.
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TABLE 3
MOLLUSCICIDE CONCENTRATIONS DETERMINED DURING TREATMENT OF GANABIET

EL SARANIA CANAL WITH WL 8008 (FORMULATION 2) a

Molluscicide concentration (ppm) at distance downstream of
Time

100 m T 1km 3 km 5 km 7 km

a.m.

7.10 0.2

7.25 0.2

7.55 0.1

8.15 0.1

8.25 0.1

9.00 0.2 0.1-0.2 0.1 0.1

10.00 0.2 0.2 0.1 Trace

11.00 0.2 0.2 0.2-0.3

12.00 0.1 0.2

p.m.

1.00 Trace 0.1 Trace 0.1 Trace

2.00 0.2 0.1 Trace Trace

3.00 Nil 0.2 0.1 0.1

4.00 Trace 0.2 0.1-0.2

a Analysis was carried out by Mr. T. W. Tyssul-Jones (Shell Chemical Company), who en-
countered difficulties during field analysis, because of the very low concentrations of molluscicide
used.

Table 3. The results of the bioassay test are shown
in Table 4; it is clear that exposure for 2 3/4 hours
to 0.25 ppm of the molluscicide was not enough
to kill all the snails, since live ones were recovered

100 m from the place of application. The effect
of the molluscicide seems to be greatly dimin-
ished 7 km downstream, i.e., towards the end of
the canal.

TABLE 4
SNAIL BIOASSAY IN GANABIET EL SARANIA CANAL DURING APPLICATION OF WL 8008 FORMULATION 2

Mortality a
Time of Total (no. of dead snails/no. of snails exposed)

Distance from place ____________ exposure
of application period Right side of canal Left side of canal

immersion removal _
(a.m.) (p.m.) h min Bulinus aBirmpa Bulinus Biompria

100 m 8.30 12.30 4 00 50/50 50/50 50/50 50/50
100 m 9.45 12.30 2 45 39/50 50/50 49/50 49/50

4 km 7.45 17.05 9 20 25/25 25/25 24/25 25/25
5 km 10.10 17.00 8 50 25/25 25/25 25/25 25/25
7 km 10.20 16.45 8 25 16/25 24/25 23/25 25/25

Control at Mahmoudia canal
(pH = 7.5; temp. = 270C) 7.00 17.15 10 15 2/25 1/25 1/25 3/25

a Bags of snails inserted at 7.00 a.m. 1 km below the place of application and at 7.30 a.m. 3 km below it were not recovered.

917
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TABLE 5
COMPARISON OF SNAIL POPULATION DENSITIES IN CANAL TREATED WITH WL 8008 (FORMULATION 2)

AND IN UNTREATED CANAL a

Ganabiet el Sarania Canal-treated Ganabiet Zohra Canal-untreated
Date ofsurveyo Bulinus Biomphalaria Egg- Bulinus Biomphalaria Eg-

Alive Dead Alive Dead |masses Alive Dead Alive Dead masses

1984

8July 192 8 0 1 2 60 0 16 2 1

9 July Treatment with WL 8008 (formulation 2)

12July 0 64 0 0 0 g 4 2 1 3

17 Aug. 9 0 0 0 0 44 3 7 7 2

15 Sept. 4 2 0 0 1 9 c 2 1 0 0

17 Oct. 2 d 0 0 0 0 15 0 0 0 0

28 Nov. 6 1 0 0 7 7 1 1 1 7

25 Dec. 103 0 0 1 35 15 2 7 0 9

a Snail populations are per 240 scoops in the treated canal and per 180 scoops in the untreated canal.
b Weeds and silt were partially removed prior to this survey.
c Water level was exceptional low, with aquatic vegetation showing above it.
d Weeds were partially removed prior to this survey.

Data on the natural snail population before and
after treatment are given in Table 5. Before treat-
ment Ganabiet el Sarania canal was free of Biom-
phalaria and Lymnaea. Of the 192 Bulinus collected
before treatment, 157 were collected between 4 km
and 5 km below the intake of the canal; 120 scoop
samples taken in this region four days after the
application of molluscicide proved negative. It will
be observed that formulation 2 at a concentration of
0.25 ppm applied for 6 hours is highly effective
against Bulinus truncatus, giving a very high initial
kill (probably 100%).
Although the molluscicide was very effective in

killing adult snails, its non-ovicidal property is a
major disadvantage; as early as 39 days after treat-
ment live Bulinus were found that presumably had
hatched from eggs unaffected by the treatment.
Another disadvantage of this formulation was that,
when it was applied at the intake of the canal and
allowed to be carried by water containing a con-
siderable amount of silt, it apparently settled in the
mud, becoming ineffective; this has also been
observed by Crossland, Webley & Mesmer.1 Settling

I Crossland, N. D., Webley, D. J. & Mesmer, E. T. (1964)
The behaviour of the molluscicide WL 8008 in flowing water,
with particular reference to its interaction with mud, Dar es
Salaam, Tropical Pesticides Research Institute (Miscellaneous
Report No. 433; unpublished).

occurred beyond a distance of 7 km downstream
from the place of application.

Bait. Two trials were conducted with this formula-
tion.

In the first, Distributary No. 1 from Baslaqun
canal was treated with the bait. This distributary is
560 m long and about 2 m wide at the base, and the
width of the water surface averages 2.5 m; the
water is 60 cm deep at high " on "-water rotation.
At the time of the trial the distributary contained
different types of aquatic weeds. A neighbouring
distributary (No. 3), 940m long and similar in width
to the treated one, was selected to serve as the control.
A pre-treatment survey was conducted on the

day of treatment, 56 scoop samples being taken at
intervals of 10 m. The first 100 m below the intake
of the distributary were free of snails. All live
snails and egg-masses were counted and returned to
the habitat. On the same day 26 lb (11.8 kg) of
WL 8008 bait were sprinkled by hand as uniformly as
possible in the distributary and on the lower parts of
its banks, covering a total area of 1752 mi, giving a
rate of application of the bait of about 62 lb (28 kg)/
feddan.W2eekly post-treatment surveys were con-
ducted for 7 weeks after the application of the bait;
the results are shown in Table 6.

21 feddan= 4200 m'= 1.04 acres.
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TABLE 6
COMPARISON OF SNAIL POPULATION DENSITIES IN DISTRIBUTARY TREATED WITH WL 8008 BAIT

AND IN UNTREATED DISTRIBUTARY a

Baslaqun Distributary No. 1-treated Baslaqun Distributary No. 3-untreated
Date of
survey Bulinfus Biomphalaria Egg- Lymnaea Bulinus Biomphalaria Egg- Lymnaea

Alive Dead Alive Dead masses Alive Dead Alive Dead Alive Dead masses| Alive Dead

1963

I IDec. 24 1 353 73 78 21 0 53 2 64 59 1 2 4 0

11 Dec. Treatment with WL 8008 bait

12 Dec. 18 35 237 264 128 29 14 48 8 63 106 28 4 0

26 Dec. 19 21 105 435 106 22 16 14 4 39 77 20 5 3

1964

2Jan. 24 21 156 436 64 17 19 32 4 63 89 21 5 3

9 Jan. 17 6 86 127 65 10 6 21 4 27 72 13 0 1

16 Jan. 31 10 122 116 36 13 9 35 6 38 13 6 0 0

23 Jan. 26 7 139 188 42 10 12 67 8 55 25 14 0 1

1 Feb. 31 13 134 83 46 40 7 101 17 154 54 35 14 3

a Snail populations are per 56 scoops in the treated canal and per 47 scoops in the untreated canal.

The data obtained indicate that WL 8008 bait
used at the rate of 62 lb/feddan in irrigation streams
with flowing water (under water rotation of 6 days
" on " and 12 days " off") did not give an appreci-
able kill of Bulinus, Biomphalaria or Lymnaea. The
molluscicide had no effect on fish or aquatic vegeta-
tion.

In a subsequent trial the bait was applied by hand
at a dosage of about 150 lb (68 kg)/feddan in a

dead-end field channel with standing water. Within
48 hours almost all of the bait had been eaten by
guppies (Lebistes reticulatus), which were apparently
not affected by the chemical, and only some of the
snails had been killed.
Because of the poor results obtained in the two

trials it was concluded that this bait is not suitable
for snail control under the conditions obtaining in
the Egypt-49 project area.
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R1tSUMI!

De nouveaux essais pratiques de molluscicides ont 6t6
entrepris en 1963-1964 dans la zone du projet pilote
Egypte-49 dans le delta du Nil.
Le Molucide, d6ja exp6riment6 pr6c6demment par

les auteurs, a &6 utilis6 cette fois en solution dans le

xylene. Appliqu6 a la concentration de 2 parties par
million pendant 6 heures, le produit a entrain6 la dispa-
rition de Bulinus truncatus, Biomphalaria alexandrina et
Lymnaea caillaudi pour une dur6e atteignant respecti-
vement 3, 4 et 4 mois apres le traitement. Les populations
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de mollusques se sont maintenues a un niveau faible
pendant les sept mois du contr6le. Aucune action ovicide
n'a &t6 observee.
Le WL 8008 a ete employe a la concentration de 10%

dans le tetrachlorure de carbone ou de 20% dans le tetra-
chlor6thylene. Appliqu6es pendant 6 heures, au taux de
0,25 partie par million, ces preparations ont provoque
une forte mortalite parmi les mollusques, mais 2 mois
apres le traitement, les populations de Bulinus 6taient
revenues A leur niveau initial, et il en a &t de meme,
apres 4 mois, pour les populations de Biomphalaria. Ici

encore, le molluscicide n'a d6montr6 aucune action
ovicide. Enfin, on a proc6de a des applications de WL
8008, sous forme d'appat au germe de ble renfermant
1 % de produit actif, sur la surface et les rives des cours
d'eau. A la concentration de 28-68 kg/4200 m2 environ,
le produit s'est r6v61 d6pourvu d'activit6 molluscicide
appreciable sur Bulinus, Biomphalaria et Lymnaea. I1
n'a de meme aucune action sur la v6g6tation aquatique
ou la macrofaune, et certains poissons, Lebistes reticula-
tus, devorent la quasi-totalit6 de l'appat dans les 48
heures.
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