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ABSTRACT

The fungicidat activity of M. anisopliae was assessed against M. cartusiana
and £ vemmiculata land snails in compared with the carbamate IﬂS&CtICIdeé Methomyl
Resuits revealed that M. anisopliae at concentrations of 0.5 x10%, 1 x10°, 2x10° and

4 x10° spore / mit induced {32.14,53.57, 75 and 92. 86%)and(28 ?5 50,67.86
and 85.71 % } mortality against M.cartusians and E. vemuculata Iand snails after 7
days exposure pericd, with LC50 values of (0.873 x10° and 1.071 10" spore / mi)
respectively. In contrast Methomy! at concentrations of 0.5, 1, 2 and 4 % as poison
bait, exhibited (26.66, 53.33, 66.66 and 86.66 %) and (40, 76.66,903nd 96.66 % )
morality after 7 days against the two tested snails species, with LC50 values of
(0.818 and 0.475 % ), respectively.

INTRODUCTION

The use of microbial control is a potentiatly valuable alternative to the
high cost, possible pest resurgence, development of resistance and
environmental contamination associated with chemical insecticides. Thus, as
a first step toward the development of a biocontrol program, an investigation
was begun to find natural enemies of these pests in field-collected individuals
(Sosa-Gomez et af. 1994)

The control program of Schistosomiasis includes snail biological
methods. Fungi, protozoa and bacteria have all been reported, mostly without
precise identification, to produce adverse effects in species of Bulinus and
Biomphalaria snails (Madsen, 1990).

Ragab and Ismail (2001) reported that the fungal strain, Trichoderma viride
was most potent against Biomphalaria alexandrina snails.

in concern of tand snails Godan (1983) mentioned that fungi attack
mainly the eggs of gastropods, for example those of Deroceras reticulatum
slugs and fungal infections are important when rearing molluscs in the
laboratory, since they may destroy the whole stock.

Lack information in literature are available about the role of fungi in
land snail biological control programs. Therefore our effort were oriented to
gain more information in this respect during the present study.

MATERIALS AND METHODS
Tested agents '
1- Micro-organism
The Metarhizium anisopliae fungi was obtained from Prof.Dr. Ahmed,
R. Hamed, biological control Dep. Plant Protection tnstitute. The strain was
maintained on potato dextrose agar medium, grown at 25-28 °C for 48 - 72
hrs, then stored at 4 °C. '
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2- Methomyl { Neomy!, S.L. 20 % }
- Primary use : Insecticide
- Secondary use : Molluscicide

Fungal preparation

: The entormmopathogenic fungi M.anisopliae were cultured on an
autoclaved potato dextrose medium to obtain the condiospores. Spores were
harvested from two weeks old cultures grown at 25 °C by rising with sterilized
distilled water. Collected spores were filtrated through cheese cloth. The
number of spores in one mi was adjusted to 1 x10® spores.

Media used:

Potato dextrose agar medium (P.D.A)), consists of extraction of 200
gm potatoes, 20 gm glucose, 20 gm agar and PH 5.5. the previous
components was appreciated as gm /! . the medium was sterilized in
autoclave at 121°C for 20 minutes. (Difco manual, 1684).

Tested snails

individuals of the land snails Monacha carlusiana and Eobania
vermiculata were collected from infested clover fields and ornamental plants
near Mansoura city, Dakahlia Governorate and kept in laboratory under 20 =
2 °C and 80 + 3 % R.H for further investigation,

Bioassay

1- Senal concentratlons of M anisopliae spores suspension, i.e 0.5 x10% ,
x10 , 2 x10° and 4 x10° Spore / ml in 10 mi disteld water, were prepared
Slmalar pieces of fresh fettuce leaves were dipped for 5§ second in the
tested fungi solution, then left to dry before being offered to the tested
snails. The leaves in controi treatment were dipped in water. Ten adult
individuais were exposed to each treated leaf in disposable plastic cup for
48 hours. The cups were covered with muslin cloth held by rubber bands
to prevent snaiis from escaping. Each treatment was replicated 3 times in
addition to control. After 48 h, the treated leaves were changed with
ancther untreated leaves, and mortality percentages were estimated for 7
days and corrected for natural mortality according to Abbott's formula
{1925). Then subjected to probit analysis by Finney’s method { 1952).

2-Methomyl SL 20 % was tested against snails as poisonous bait at
concentrations of 0.5, 1, 2 and 4 %. Mortality were recorded up to 7 days.

RESULTS AND DISCUSSION

Fungicidal activity of Metarhizium anisopliae fungi was evaluated
against M.cartusiana and E.vermiculata land snails in comparison with the
carbamate insecticide Methomyl. Data were tabulated in Tables from{1to 3.

Data presented in Tables 1 and 2 revealed that M.anisopiiae fungi,
when tested against Mcaﬂus:ana and E. vermiculata land snails at
concentrations of 0.5 x10° | 1 x10%, 2 x10® and 4 x10° Spore { m! exhibited
[{ 32.14 L 5357, 75 and 92 86 %) and ( 28.75, 50, 67.86 and 85.71 %)
monahty after 7 days, respectively. LCs values were 0.873 x10° and 1.071
x10® spores / mi for the two tested snails, respectively. :
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Table {1) : Fungicidal activity of Metarhizum anisopliae against M.
Cartusiana landsnail under laboratory conditions.
Concen.]Corrected LC s C.L LC v CL

SP:‘?’ Mot:flirty Spore/ mlj Lower ; Upper (Spore/mi] Lower Upper Slope
0.5x10° 32.14
100 B35 |0873x100.633¢10°| 1.205x10°|3.50610°{2.541x10%} . 836x10°] 2.12
4x10° | 92.86

Table {2) : Fungicidal activity of Metarhizum anisopliae against
E.vermiculata 1andsnail under laboratory conditions.

Concen.|Corrected LC s cL LC g CcL

sP;:el Mor;:lity Spore/ml| Lower | Upper |Spore/m!! Lower Upper Slope
0.5x10" 28.75

1x10 50 - 8 8 . <10

210" | e786 |1-071%10°10.741x10°/1.548x10%5.529x10°|3.826~10"|7 989x10°) 1.741
410" | 8571

In contrast, Methomyl exhibited (26.66, 53.33, 66.66 and 86.66 %)
mortality, after 7 days at concentrations of 0.5, 1, 2 and 4 % against the.two
tested snails, respectively. L.Cg, values were 0.819 and 0.475, Table (3).

The cobtained resuits are in agreement with those of Godan (1983)
who reported that fungi attack mainly the eggs of gastropods such as
Deroceras reticulatum slugs.

Table (3) : Percent mortality of certain land snails treated with different
concentration of Methomyl and the corresponding LCs
values as poisonous bait method.

c.L cL
Tested Concentrations®™ | ¢ LCs

snails % %
051 1 2 ] 4 Lower Upper Lower{Upper

Siope

M.cartusiana| 26.65(53.33 186.66186.6610.319] 0.52 | 1.289 [5.072{ 3.220 | 7.988 | 1.873

E.vermiculata 40 176.56) 50 [96.660.475] 0.309 | 0.731 [1.449] 0.942 | 2.230 | 2.643

Ragab and Ismail {2001) found that the fungal strain, Trichoderma
viide was most potent against Biomphalaria alexandrina snails. Monchan
and Domhon (2004) tested two concentrations of Paecilomyces lifacinus fungi
(Bce6121) in the wattable powder formulation in two frials against egg stage
of golden apple snail Pomacea canaliculata in greenhouse.they found that
the percent infected egys were 69.78 and 87.78 & 61 2 1 and 84. 16 in the first
and the second trials at concentrations of 1 x10%and 1 x107 cfu / mi
respectively. Also they tested two isolates of the genus Metarhfzrum and eight
isolates of the genus Paecilomyces at concentration of 1 x10° cfu/mi. On
the 1 day old snail’s eggs, results showed that Paecilomyces sp. Was
superior to Metarhizium sp. In controlling eggs.
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Discussing the abovementioned results it is clear that the
entomopathogenic fungi M. anisopliae exhiblted the highest toxic action
against M cartusiana snall (LCso = 0.873 x10° Spore / ml),than E.vermiculata
snail {LCs =1.071 x410® Spore / ml). On the other side, Methomy! appeared
to be more potent against E.vermiculata snail (LCs = 0.476 %) than M.
cartusiana {(LCg = 0.819 %).

In addition, the demecological factors such as age groups and
individual size of snail species may be affected the sensitivity of snails under
investigation to the tested materials as well as it’s toxicity. Also, species-
. specific factors such as the sole size should be of considerable importance

for the uptake of molluscicides {(Godan, 1983). In this regard it might be
assumed that larger animals, ie E.vermicuiaia snails are more sensitive to
treatments than smaller, i.e. M.cartusiana snails within the different species,
not within the same species.

In contrast, while the pesticidal effect of the specific carbamate
moiluscicide, Methomyi is well known as nerve poison, the mode of action of
the tested fungi could be attributed to the toxins related to M .anisopliae
mycelium growth, which induced celiular changes such as cells granular
content, irregular form and alteration in the cellular membrane, Very, ef al.
(1993), Dumas, et al. (1996) and Omayma Khamiss, et al. (2000) this explain
the variation between snails sensitivity and the potency of the tested
materials.

Finally it could be concluded that many hazards have reported due to
the use of chemicals commonly used now in snail control. Chemical
molluscicides apart from being expensive, they affect non target organisms.
So it is quite necessary to search for some other safe and un-expensive
means of control. The obtained results in the present investigation showed
that fungi could be used in integrated pest control programs. Further
investigations are needed in this respect to gain more information about the
role of fungi in snail control.
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