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m and occurrence of entomopathogenic fungi in litter becch forest, meadow s
and arable soil were evaluated using an “insect bait method”. Soil and litter samples taken in
autumn and spring from each stand were baited with G. mellonella larvae at 22°C. Six species of
entomopathogenic fungi infected these larvae. In the litter Beauseria bassiana was the dominant
specics. Besides B. bassiana, 23% of G. mellonella larvae were infected by Paccilomyces farinosus
in autumn. In the forest soil the dominant entomopathogenic fungus was not found. In this stan
the number of infected larvae was the lowest.

Metarhiziun anisopliae was the dominant species in the meadow soil in both sampling periods.
In the soil taken from a rye field P. fumosoroseus and B. bassiana infected G. mellonella larvae
almost 1o the same degree

1t was established that B. bassiana and M. anisopliae infected more G. mellonella larvae in

ntomopathogenic fungi

spring than in autumn. In the case of 7. farinosus and . fumosoroseus an opposite tendency was
observed
Key words: entomopathogenic fungi, Beauveria bassiana, Metarhizium anisopliae, M. flavoviride,

Paccilomyces farinosus, P. fumosoroseus.

INTRODUCTION

By applying the “insect-bait method”, the occurrence and species spectrum
of enlomopalhogcmc fungi was assessed in the soils of ecastern Poland,
particularly in the vicinity of Siedice (Mig¢tkiewski and Migt
kiewska 1993;: Migtkiewski and Kolczarek 1995;
Migtkiewski, Tkaczuk and Zasada 1991/1992; Miegt-
kiewski, Machowicz-Stefaniak and Gorski 1996
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Tkaczuk and Migtkiewski 1996). The species composition of the
fungi depends on the type of soil (Tkaczuk and Mictkiewski
1996), and soil utilization (Mietkiewski Migtkiewska and
Sapieha 1992 Migtkiewski and Kolczarek 1995
MigtkiewskiMachowicz-Stefaniakand Gorskil996;
Migtkiewski, Tkaczuk and Badowska-Czubik 1992).
In sandy arable soils such sp as Metarhizium anisopliae (Metsch.) Sorok.
and Paecilomyces fumosoroseus (Wize) Brown et Smith dominate (Mg t-
kiewski and Mietkiewska 1993; Migtkiewski and
Kolczarek 1995 Mietkiewski, Tkaczuk and Zasada
1991/1992; Migtkiewski, Tkaczuk and Badowska-Czu-
bik 1992). In heavy soils the Beauveria bassiana (Bals.) Vuill. is the most fre-
quent species (Tkaczuk and Migtkiewski 1996). In the meadow
soil M. anisoplice dominates (Mi¢tkiewski Tkaczuk and Za-
sada 1991/1992). In the forest litter B. hassiana was the dominatet species
and M. anisopliae and P. farinosus were also present (Mi¢tkicwski e
al. 1991b; Bajan etal 1995). A comparative analysis of the litter and soil of
pine and beech forests showed that there were differences in depending on the
litter composition, processes during its decomposition, and the soil type.

No studies on entomopathogenic fungi in soils of north-western Poland
and in the litter and soil of beech forests have been undertaken to date.

The present investigations were conducted in the vicinity of Szczecin where
the occurrence and species spectrum of entmopathogenic fungi were examined in
litter and soil of a beech-forest and in the adjacent meadow and arable land

MATERIAL AND METHODS

In the autumn (Nov. 10.1996) and in spring (May 14.1997), samples of the
litter and soil were taken from the beech forest and also soil samples from
adjacent meadow and rye field were collected. The litter and soil were passed
through 0.4 cm screens, to remove pebbles and other debris, and subsequently
stored in 100 m! plastic containers. Ten larvae L of Galleria mellonella L. were
introduced, into each Petri dish with the soil or litter using 10 dishes for each
sampling sites. The samples were kept at 22°C. After 5 days, and later every
3 days, up to the 25" day, the mortality of larvae was determinated. The dead
larvae were first sterilized with 1% sodium hypochlorite and then washed three
times in sterile distilled water. After wards the larvae were placed in wet
chambers for the development of spores needed for the identification of the
fungus. Larvae on the surface, of which a mycelium was visible, were not
sterilized but only washed 3 times in sterile distilled water.

The results were evaluated statistically by the Chi square [7*] method.
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RESULTS

Altogether 6 species of fungi were isolated from the litter and soil samples
collected in the two sampling periods (Tab. 1). In the litter of beech-forest
4 species of entomopathogenic fungi were found. In both sampling periods
B. bassiana dominated and infected most of the larvae (only a few were infected
by P. farinosus) in spring. In autumn, besides B. bassiana, G. mellonella larvae
were infected by P. farinosus and, in some cases, by P. fumosoroseus and
V. lecanii.

The percentage of larvac infected by entomopathogenic fungi was several
times lower in the soil taken from underneath the litter than in other areas.
Of the 3 species found in this soil, no dominant species could be discerned.
In autumn, most larvae were infected by P. fumosoroscus whereas in spring
— by M. anisopliae, which was not found in the soil samples collected in
autumn.

Three entomopathogenic fungi species were isolated from the meadow soil
of which M. anisopliae was the dominant species. The number of M. anisopliae
increased in spring. In autumn, besides of M. anisopliae, a large number of
G. mellonella larvae were infected by B. bassiana, and a few by P. fumosoroseus.

Four species of entomopathogenic fungi were isolated from the soil of the
rye field. B. bassiana and P. fumosoroseus were found to occur abundantly. In
autumn P. fumosoroseus, prevailed. In samples taken in spring, larvae attacked
by this species were less numerous, whereas the number of those infected by
M. anisopliae increased. It should be emphasized that, M. flavoviride was
sporadically found in samples taken in spring and autumn, was absent in other
sampling sit

On the dead G. mellonella larvae, fungi of unproved entomopathogenic
abilities were noted (Tab. 1). Among them, Aspergillus parasiticus Speare
occurred frequently. Over 0% of the larvae put into soil taken from
underneath the litter sampled in autumn were infected by A. parasiticus and
sporadically from meadow soil. In spring this species was not noted in the
samples.

On the whole, no significant differences in the larvae mortality could
be found as far as the sampling time was concerned. A tendency towards higher
rate of mortality of the larvae kept in litter and arable soil taken in spring
was observed. The rate of mortality of larvae in the meadow soil was similar
in both sampling periods, whereas in the soil from underneath the litter, more
larvae died in autumn than in spring. A higher rate of mortality of larvac was
observed in the case when the larvae had been kept in litter and soil sampled
in autumn. The larvae began to die after being kept in the substrate for 6 days.
with the exception of larvae from underneath the litter, when the first larvae
died after 12 days. Larvae, which were kept in the soil taken from underneath
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Fig. 2. Mortality rate of Galleria mellonella larvae in spring and autumn
| — Beauseria bassiana, 2 — Metarhizium anisopliac, 3 — Paccilomyces fumosoroseus. 4 — Paecilo-
myces farinosus; a — spring, b — autumn
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the litter, began to dic carlier when the substrat samples were taken in autumn
(Fig. 1). In spring more larvac were infected by B. hassiana and M. anisoplide.
An opposite tendency was noted in the case of the P. farinosus and P.
fumosoroseus (Fig. 2).

DISCUSSION

The present results confirm earlier data indicating the dominant role of
B. bassiana in the litter of deciduous and coniferous forests (Migtkie w-
skiand Tkaczuk 1997 Mietkiewski etal 1991b; Bajan
et al. 1995).

The lowest number of G. mellonella larvae infected by fungi was recorded
in the soil taken from underneath the litter. Similar results were obtained by
Migtkiewski and Tkaczuk (1997) in hornbeam forest. This was
not the case for pine forests (Migtkiewski etal. 1991a; Bajan etal
1995). The species composition of fungi isolated from the soil taken from
underneath the litter was usually more diversified than in the litter (Mg t-
kiewski etal 1991b; Bajan et al 1997; Mietkiewski and
Tkaczuk 1997).
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In the meadow soil M. anisopliae prevailed, which confirms the findings
of Mietkiewski et al (1991/1992), who compared the presence of
entomopathogenic fungi in meadow and arable soils. Y i p et al. (1992) point
to the abundance occurrence of M. anisopliae in meadow soils of Tasmania.
In arable soils the variety of species depends largely on the soil type, which was
indicated by Tkaczuk and Migtkicwski (1996). M. anisopliae,
P. fumosoroseus and B. bassiana were mostly found to occur in arable soils
(Kleespies et al. 1989; Migtkiewski et al 1991a; Miegt-
kiewskiand Kolczarek 1995 Migtkiewski and Migt-
kiewska 1993; Vinninen 199 Vinninen et al 1989).
The arable soil of a 20-year-old barley monoculture in Rothamsted is the only
one not to contain P. fumosoroseus (Migtkiewski et al 1997).

Some attention should be paid to M. flavoviride isolated from the rye field,
since it appears rather rarely in such habitats. In Poland it was noted only
sporadically in the soils of mid-forest meadows of the Sudety region (M i ¢ t-
kiewski et al 1994). This species was found sporadically also in the
meadow soils of Tasmania (Y ip et al. 1992).

The present study showed that a higher rate of mortality of larvae was
noted in substrates samples collected in spring with the exception of the soil
from underneath the litter. This is in consistent with our earlier observations,
which showed that the rate of mortality of the larvae was higher in autumn
(Migtkiewski etal 1994, Migtkiewski et al 1996).
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Grzyby entomopatogenne izolowane z gleb okolic Szezecina

Streszczenic

Stosujac metode owadéw pulapkowych ustalono sklad gatunkowy i nasilenic grzybow
owadobojczych w iciu'lce lasu bukowego, glebie |=;mj glebic lakowej oraz glebie omej. Probki
gleby wykladano larwy Galleria rm//mvr//u
i pr/cuz)myv\.'mc j¢ w mmpmmm 2°C. Lnr\vy G. mellonella zainfekowane zostaly prz
6 gatunkow grzybow entomopatogennych. Grzyb Beauveria bassiana dominowal w elu.
a ponadio v\vslapl! Paecilomyees foritosus poraialie w probach pobranych jesenig 23 larw
G mellonella, W slebic pobranci spod. cielki stwierdzono najniiszy procent larw zainfcko-
wanych przez izolowano 3 gawnki_ graybow lecz zaden 7 nich nie przewazal
zdecydowanie.
Melur/u..mm anisopliae. W glebic pobranj spod zyta w podobnym nasileniu wystapily: B. bassiana
P. fumosoroseus.
Ustalono, 7 w probach pobranych wiosna w wigkszym nasileniu wystapily B. bassiana
i M. anisopliae, natomiast w probach jesiennych w wigkszym nasileniu wystapily P. farinosus
i P. fumosoroseus.
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