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THE CONTROL OF BIOMPHALARIA ALEXANDRINA BY THE SNAIL MARISA
CORNUARIETIS, UNDER SEMI-ENVIRONMENTAL CONDITIONS IN EGYPT

Erian G. Kamel*

Misir’da yar: dogal sartlar altinda Schistosoma mansoni’nin aracisi olan Biom-
phalaria alexandrina’nin Marisa cornuarietis tath su siimiikliisii ile kontrol
olanaklar:

Ozet: Marisa cornuarietis adly siimiikliiniin 4 Biomphalaria alexandrina
populasyonuna etkisi, benzer bijyiklik, sayr ve yetigme mevsimleri gozoniine
alinarak hazirlanan kontrol populasyonu ile mukayeseli olarak aragtirilmigtrr.

Bu konudaki gizlemler, yapay olarak hazirlanan toprak zeminli ve devaml
olarak akitrlan Nil nehri suyu tle sulanan hendeklerde seri halinde yaplmgtrr.

Gerek deneysel ve gerekse kontrol olarak muhafaza edilen simiiklii popu-
lasyonlarimin: yogunluklarimn kantitatif hesaplar:, standart olarak, ayda iki
defa uzun saply ag kullamlarak elde edilen simiiklii drnekleriyle yapmastir.

Yapilan bu galigmalar sonunda, deneysel olarak kullamilan simiiklii po-
pulasyonu yogunlugunda kontrol populasyonlarina gire belirli bir azalma gi-
riillmiigtir.

Bu sonu;laf, Misir’da dogal Biomphalaria alexandrina populasyonlarinin
kontroliinde Marisa cornuarietis’in, biyolojik bir kontrol araci olarak biiyik
bir deder tasiyabilecegini gostermektedir.

Smmmary: A study has been made of the effect of Marisa cornuarietis
on 4 populations of Biomphalaria alexandrina, exactly matching control po-
pulations in size, number and season of nurture. The observations were made

“in a series of artificial earth-lined ditches with continuously flowing Nile water.
Quantitative estimation of the densities of the experimental and control popula-
tions was made by standard twice a month samplings with a dip net.

Significant reductions in density of the experimental populations, as com-
pared to the control populations, were observed. The results suggest that- Marisa
cornnuarietis could be of great value as a biological control agent against natural
populations of Biomphalaria alexandrina in Egypt.

* Associate Professor, Zoology Department, University College For Women, Ain
Shams University, Cairo, Egypt..
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-Introduction -

The objective of the present investigation was to study the effect
of the fresh water snail Marisa cornuarietis on Biomphalaria alexandrina,
the snail host of Schistosoma mansoni in Egypt, under conditions
approx1mat1ng as closely as p0551blc to those prevailing in the natural
cnvironment in Egypt with a view of asscssing its potential value as
a biological control agent. Such a use, if cffective, would represent a
much easier and chcaper means of control than the chemical control
measures now applied.

It is very important to note that Marisa has demonstrated to
be refractory to infection with the common animal and human tre-
matode parasites (14) and those does not present any health hazards.
There are also indications that Marisa does not constitute a serioirs
threat to terrestrial crop plants, including rice (2).

Observations made in laboratory have shown that Marisa does
not only take over the food supply of the vector snails confined with
it but also consumes their eggs and actively predates on them, eating
out their soft parts (1,5,6,7,8, 12)

In the field at West Indian island of Puerto Rico, the Amerxcan
ampullariid snail Marisa cornuarietis acted as an cfficient competitor

of Biomphalaria g olabmta the snall vector of Schistosoma mansoni (9 10,13,
15,16).

Under scmi-cnvironmental conditions in Egypt, Demian and
Kamel (4) illustarted a remarkable ability of the snail M. cornuarietis
to climinate and rcplace the fresh water snail Bulinus truncatus,.the
intermediate host of Schistosoma haematobium in Egypt.

The present work was aimed to determine whether M. cornuaretis
can also compete successfully with B. alexandrina under semi-environ-
mental conditions, and to investigate the real aspects of any such
competition, and thereby to gain a more complcte picture of the
potentialities of M. cornuarietis as an cffective biological control agent

in Egypt.
Material and Methods

The present work was carried out in a serics of carth lined .ditch-
es established in the botanical garden of the Faculty of Science, Ain
Shams University, Abbasia, Cairo, The experimental arca dcscrlbed
in greater dctail by Kamel (11)




ERIAN G. KAMEL

Biomphalaria alexandrina used in the present study were collected
from some drains at Giza governorate, South of Cairo. Marisa cor-
nuarietis werc taken from a laboratory stock colony founded with snails
originally obtained from Puerto Rico by courtesy of Dr. F.F. Ferguson,
Former director of the Puerto Rico field station, Tropical Discases
Section, Communicable Diseases Centre, U.S. Public Health Service.

The snail population in each ditch was sampled in a uniform man-
ner twice a month, by the author himself, by taking a dip with a
deep-net (4) at a six marked collecting spots, 180 cm, apart from one
another. After assessment, the snails' caught in those six dips were
returned alive to their respective sites in the ditch. The number of
snails of any population collected by the 12 dips madc in one month
(one sample) founded the basis of comparison.

The monthly average maximum and minimum air and water
temperatures recorded throughout the period of this study are shown

in Table 1.

Table 1. Monthly mean, maximum and minimum, air and water temperatures in the ex-
perimental arca (December 1981-December 1983).

Air temperature C° Water temperature C°
Months Mean Max. ; Mean Min. | Mean Max. | Mean Min.
December 1981 22.8 11.6 18.6 15.6
January 1982 18.6 10.4 16.5 13.2
February 17.8 9.8 14.8 13.4
March 22.2 11.8 17.6 15.0
April 29.4 16.8 24.6 21.4
May 30.4 17.6 26.1 22.0
June 35.2 21.2 30.2 24.6
July 33.2 22.2 30.0 25.0
August 35.8 24.6 32.1 27.2
September 34.0 22.0 30.4 25.1
October 32.0 20.6 28.2 23.6
November 23.6 12.8 20.8 16.0
December 20.0 10.4 15.6 13.2
January 1983 17.6 8.6 14.2 I1.9
February 19.9 9.9 17.0 14.2
March 25.0 12.7 20.3 16.4
April 29.8 16.6 23.8 20.0
May 31.5 18.4 26.9 22.6
June 35.8 22.1 30.8 26.0
| July 34.9 23.1 31.2 27.1
August 36.9 23.0 32.4 28.3
*| September 33.1 21.5 28.5 25.6
October 31.6 20.4 26.0 23.1
November 23.8 13.9 17.8 15.3
December 22.3 11.6 16.4 13.9
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Experiments

Four experimental populations of B. alexandrina (B1, B2, B3 and
B4), exactly matching control populations in size, numbers and
season of nurture, were placed each into an experimental ditch con-
taining a certain population of M. cornuarietis. The four experiments
were set up as follows:

Experiment 1

On November 15, 1981, a cohort of 125 juvenile B. alexandrina
averaging between 4-5 mm in shell diameter was placed in a ditch
already containing a group of 85 adult M. cornuarietis (30-32 mm in
shell diamecter) comprising 50 females and 35 males, which had been
placed in the same ditch 7 days carlicr (on November 8). In a sepa-
rate ditch, on November, 15 a group of 125 juveniles B. alexandrina
(4-5 mm) were placed which paralleled in every respect the experi-
mental population Bl and served as control population.

The experimental populations of Biomphalaria and Marisa were
sampled twice monthly starting from December 3, 1981, and the
results were compared with those for the control population of Biom-
phalaria. Comparisons were made until the following December.

Expecriment 2

In this experiment a relatively great group of B. alexandrina con-
sisting of 200 adults of 8-9 mm in shell diameter were added on April
25, 1982 to a population of Marisa consisting of 125 specimens (70
female and 55 male) having shell diameter of 28-30 mm. Another
population of Biomphalaria, practically identical with the experimental
population, was established in another ditch on the same day served
as a control population. Snails in both e¢xperimental and control
ditches were sampled as in experiment 1 starting from May, 1982
until October, 1982 (6 months).

Experiment 3

The previous experiment was repeated on October 18, 1982 with
the same numbers and size of both B. alexandrina and M. cornuarietis.
The experiment ended on April, 1983,

Experiment 4

In this experiment a relatively small group of B. alexandrina con-
sisting of 100 snails (1012 mm in shell dimater) were added on Junc



138 o ERIAN G. KAMEL

14, 1983, to a population of 85 specimens of Marisa (28-30 mm in shell
diameter) comprising 50 female and 35 male. Another ditch contains
the same numbers and size of B. alexandrina was used as control ditch
for this experiment.

Results

Comparison of the total numbers of B. alexandrina sampled monthly
from the control and experimental populations are shown in Fig. 1.
Table 2 summarized the monthly collected Biomphalaria from the ex-
perimental and control ditches as regards the mean numbers of snails
per dip. The numbers of M. cornuarietis dipped out from the experimen-
tal ditches (M1-M4) arc given in Table 3.

The data presented in Table 2 show that in experlment 1 (B1)
in December 1981, there was no obvious difference in density between
the control population -and experimental populatin (P < 0.03).
Starting from January, 1982, onward differences in the mean numbers
of collected Biomphalaria per dip from the control and experimental
ditches became readily observed. The dlfferenccs were lnghly sxgmfl-
cant (P < 0.01).

The data summarized in Table 2 and Fig. I show that in experi-
ment 2 (B2) there was a significant difference in population density
between control and. experimental populations (P < 0.01). In ex-
'pcrlment 3 and 4 (B3 and B4 respectively) the data obtained show
a significant reduction in the density of experimental populations.
The numbers of Biomphalaria collected from experimental ditches dec-
‘reased quitc markedly than those collected from the control dltches
(P < 0.01).

Marisa, in the light of the present study, scems to be more adap-
ted to warmer weather than Biomphalaria. Survival of Marisa was
high and brecding was most intense in Summer (Table 3). During
the Winter months Marisa was noted to be inactive but from March,
1982 onward, with increasing temperatures (Table 1) Marisa resumed
its normal activitics.

Discussion and Conclusion

Snail control is considered to be the method which offers the best
present hope for intérrupting the transmission’ and spread of Schis-
tosomiasis. The methods available for snail control fall into three
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Table 2. Comparison of the mean numbers of Biomphalarfa alexandrina sampled per dip in
successive months from the control and experimental populations.

Control Experimental
population population
Month No. of | Mean No of. Mean No. of X,-X, P
dips snails per dip snails per dip
(X,) (X,)

DEC. 1981 12 1.66 1.25 0.41 P<0.05
JAN. 1982 12 5.66 3.16 2.50 | P<0.01
FEB. 12 7.58 4.92 2.66 | P<0.01
MAR. 12 9.08 7.50 1.58 | P<0.01
APR. 12 9.75 8.33 1.42 | P<0.01
MAY 12 13.16 11.16 2.00 | P<0.01
JUNE 12 13.50 12.00 1.50 | P<0.01
JULY 12 12.25 10.00 2.25 | P<0.01
AUG. 12 10.50 8.00 2.50 | P<0.01
SEP. 12 12.08 7.83 4.25 | P<0.0l
OCT. 12 11.25 9.16 2.09 | P<0.01
NOV. 12 10.58 9.58 1.00 | P<0.0t
DEC. 12 11.66 10.00 1.66 | P<0.01
MAY 1982 12 2.58 2.00 0.58 | P<0.01
JUNE 12 5.33 3.66 1.67 | P<0.01
JULY 12 6.83 4.75 2.08 | P<0.01
AUG. 12 4.83 2.58 2.25 | P<0.01
SEP. 12 2.75 1.50 1.25 | P<0.01
OCT. 12 2.91 0.91 2.00 | P<o0.01
NOV. 1982 12 4.75 3.83 0.92 [ P<0.01
DEC. 12 2.08 1.25 0.83 | P<0.01
JAN. 1983 12 0.83 0.50 0.33 | P<0.5
FEB. 12 1.83 1.00 0.88 { P<0.01
MAR. 12 2.08 1.25 0.83 | P<0.01
APR. 12 2.16 0.66 1.50 | P<0.01
JULY 1983 12 2.66 1.83 0.83 | P<0.01
AUG. 12 5.16 3.75 1.41 P<0.01
SEP. 12 6.25 4.66 1.59 | P<0.01
OCT. 12 5.50 4.83 0.67 | P<0.01
NOV. 12 6.33 5.08 1.25 | P<0.01
DEC. 12 9.16 6.50 2.66 | P<0.01

categories including physiological, biological and chemical control
(17).

Some organisms have been evaluated as snail controlling agents
in the field or laboratory, the more important of which is the snail
Marisa cornuarietis.

The principal importance of the results seen in the present ex-
periments lies in thier practical implications with regard to the cont-
rol of Biomphalaria alexandrina in Egypt. The data obtained in the pre-
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Table 3. Total numbers of Marisa cornuarietis sampled
every month from the experimental ditches.

Numbers of sampled snails Numbers of sampled snails
Month M, M, Month M, M,
December 1981 23 Oct.82 70
January 1982 27 Nov. 66
February 29 Dec. 54
March 30 Jan.83 49
April 32 Feb. 47
May 49 87 Mar. 59
June 97 96 Apr. 112
July 125 117 May
August 135 150 June
September 153 178 July 63
October 170 210 Aug. 91
November 181 Sep. 142
December 160 Oct. 125
Nov. 115
Dec. 98

sent study undoubtedly provide encouraging indications of the pos-
sible utility of M. cornuarietis as a biological control agent of that no-
xious schistosome transmitting snail.

The significant reduction in the density of the experimental po-
pulations of B. alexandrina examined, as compared to the control po-
pulations, illustrate a remarkable ability on the part of Marisa to eli-
minate Biomphalaria under semi-environmental conditions of the pre-
sent investigation. The observed effects on Biomphalaria could not
possibly be attributed to other predators or competitors, or linked
to any environmental or climatic factors, because all ecological con-
ditions were closely similar for both the control and experimental
populations,

The present results lend strong support to earlier reports made
by Demian and Lutfy (5,6), thosec authors have alrcady provided
conclusive cvidence that Marisa in the laboratory deliberately attacks
and preys upon Bulinus truncatus, ingests its young, and purposefully
consumes its egg masses. Results of semificld trials in ditches supplied
with water from the Nile reported by Demian and Kamel (4) showed
the capacity of Marisa to destroy and completely eliminate Bulinus
truncatus within 5-8 months. ’

M. cornuarietis would qualify as an efficient biological control
agent against B. alexandrina. The data presented before (4,11), suggest
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that Marisa will, doubtlessly be able to maintain itself in the natural
environment in Egypt.

Confirmation of the predatory behaviour in the experimental
ditches used in the present study was not feasible. The details of the
interactions between Marisa and Biomphalaria could not be as closcly
obscrved in the ditches as'in the laboratory. Thus, whether the ob-
served effects of Marisa on the experimental populations (B;-B,) was
duc to direct predation, or to competition for food and space, or to
a combination of both factors, could not be determined from the pre-
sent investigation.

Should the observation made by Demian and Lutfy (5,6) in the
laboratory and the results obtained through the series of semi-field
experiments by Demian and Kamel (4) as well as the data presented
herc prove broadly valid in nature. M. cornuarietis could be of great
value in the control of natural population of Bulinus truncatus and
Biomphalaria alexandrina in Egypt.

The present study would then constitute an important step to-
ward the solution of the so far unsoluble snail control problem in

Egypt.
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