Vol. 40, No. 2: 54-62 Plant Protect. Sci.

Mortality of Metopolophium dirhodum (Homoptera: Aphididae)
Caused by Strains of Erynia neoaphidis (Entomophthorales:
Entomophthoraceae) from Slovakia
and Greece

Mariana ELIASOVA!, BeErnarp PAPIEROK? and Lupovit CAGAN?

'Department of Plant Protection, Faculty of Agrobiology and Food Resources, Slovak Agricultural
University in Nitra, Nitra, Slovak Republic; *Pasteur Institute, Paris, France

Abstract

EL1asovA M., Parierok B., CAGAN L. (2004): Mortality of Metopolophium dirhodum (Homoptera: Aphididae) caused
by strains of Erynia neoaphidis (Entomophthorales: Entomophthoraceae) from Slovakia and Greece. Plant Protect.
Sci., 40: 54-62.

The aim of the study was to test isolates of Erynia neoaphidis originating from Slovakia and Greece for infectiv-
ity to Metopolophium dirhodum, and evaluate selected strains for their infectivity at different temperatures. For
alatae, an LC, (number of spores/mm?) from 109.97 to 230.90 was calculated for the Slovakian strain and of 218.9
for the Greek strain. For apterae, the LC,  was 82.2-194.5 for the Slovakian strain and 367.2 for the Greek strain.
The temperature during the incubation period influenced mortality and length of life cycle of the fungus. Lower
temperature decreased the mortality and extended the incubation time. With the Slovakian strain and at 22°C,
the highest proportion of individuals killed by the fungus was recorded on the third day of incubation (47.8% of
the alatae and 49.9% of the apterae), while at 11°C most individuals died on the seventh day (55% and 37.5% of
alatae or apterae, respectively). With the Greek strain and at 22°C, the highest proportion of individuals killed was
recorded on the fourth day of incubation (40.6% of alatae and 57.9% of apterae). A lower incubation temperature
(11°C) prolonged the life cycle and most apterae killed by this strain were recorded on the ninth day (35%), while
the highest proportion of killed alatae was recorded on the tenth day (42.8%).
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Development of resistance to certain insecticides
in aphid populations highlights the importance
of biological control as a tool for pest manage-
ment (WeLLs et al. 2000). The most common and
obvious aphid diseases are fungal species of the
order Entomophthorales. Fungal entomopathogens
such as Beauveria bassiana (Balsamo) Vuillemin or
Paecilomyces spp. showed a promising level of ac-
tivity against aphids, but they can also kill aphid
predators such as coccinellids (MILNER 1997; CAGAN
& UnLik 1999). The fungus Erynia neoaphidis Re-
maudiére & Hennebert is widespread in nature
and frequently cited as the species most often in-
fecting aphids (THo1zoN 1970; REMAUDIERE et al.
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1978, 1981; MieTkiEwskI & VAN DER GEEsT 1985;
Barazy et al. 1990; StarmacHOVA & CaGAN 2000).
It is often referred to as the dominant fungus in-
fecting cereal aphids (CoREMANS-PELSENEER 1976;
DEeDprYVER 1981, 1983; PAPiEROK & HAVUKKALA 1986;
FENG & Jonnson 1991) and is one of the species
that are easily cultured in vitro (LATGE et al. 1983).
DEDRYVER (1981) preferred this species for use as
biological control agent because of its quite large
host spectrum and excellent aggressivity.
Observations of natural infection in the field
suggest that the fungi in the initial stages of
epizootics spread too slowly to prevent aphid
damage. A higher initial infection level after ap-
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plication should provide better control (WiLpiNG
1981; WiLpING ef al. 1986, 1990). An analysis of
148 cases of experimental or field introduction of
an entomopathogen as biocontrol agent found that
the selection of the wrong strain was one of the
most important reasons for failure (Wysokr 1998).
The infectivity of a pathogen represents the ability
to attack a host and cause the infection, and it is
estimated by the value LD, (Parierok 1982).

The aim of this study was to isolate E. neoaphidis
strains from infected aphids originating from differ-
ent climatic conditions of Europe (France, Slovakia,
Finland and Greece), test the isolates for infectivity
to Metopolophium dirhodum (Walker), and evaluate
selected strains for their infectivity in conditions
with different temperature.

MATERIALS AND METHODS

Isolation of Erynia neoaphidis strains. The follow-
ing medium was used for isolation and maintaining
fungi belonging to the order Entomophthorales: 18 g
Sabouraud dextrose agar, 4 g agar, 4 g glucose,
2 g yeast extract and 600 ml distilled water were
put into a large Erlenmeyer flask. This was then
sterilised for 30 min at 114°C, together with other
material needed: 100 ml of whole milk, forceps,
eprouvette of 250 ml and glass cane. Six eggs were
superficially sterilised in a mixture of 98% alcohol
and 10% sodium hypochlorite for 10 min. The yolks
were removed after breaking the eggshells with
sterile forceps (near a Bunsen burner) and poured
into a sterile eprouvette. Sterile milk was blended
with the egg yolks using a sterile glass cane. The
mixture was added to the sterile Sabouraud dextrose
agar (not very hot) and mixed by careful shaking.
The medium was then ready for distribution into
tubes or Petri dishes.

To isolate the pathogen, an infected aphid was
placed on a piece of damp cellulose inside a small
Petri dish lid (o 30 mm). The lid was placed over a
bottom containing the medium. After approximately
12 h the bottom was removed, covered by a sterile
lid, and another bottom with new medium placed
under the lid with the infected aphid. This change
of dishes was done several times and about every
2 h, depending on sporulation intensity. Then the
dishes were kept at laboratory conditions (22 + 1°C,
12/12 h light/dark regime).

After fungal growth, a piece of mycelium was
placed into a tube with the same medium used

for isolation. The cultures were kept at 11°C and
12/12 h light/dark regime.

Aphid species and fungal strains used in the
experiment. The aphid species used in the ex-
periments was M. dirhodum, maintained by the
Department of Entomopathogenic Fungi and
Bacteria, Pasteur Institute, Paris. Alatae and
apterae females of the aphid were tested. The
strains GR42 and sk(NR)1 of E. neoaphidis were
chosen. They originated from different climatic
conditions. The aphid species from which the
strains were isolated, country of origin and year
of isolation are given in Table 1.

Table 1. Strains of Erynia neoaphidis used in the expe-
riment

Name Host aphid Country Year of
of the strain species of origin  isolation
GR42 Sitobion avenae Greece 1997
sk(NR)1 Metopolophium ) 1ia 1998

dirhodum

Evaluation of the strains for their infectivity
in different conditions. The experiment included
preparation of the inoculum, infection, incubation
and evaluation.

To prepare the inoculum the strains were grown
in 60 mm Petri dishes on the medium described
above. After the culture covered the medium
surface, the mat of mycelium was lifted off the
medium. The mat was cut into small pieces and
placed on damp cellulose in a small Petri dish lid
(o 35mm). The lid was placed over a microscope
slide. After 12 h the intensity of sporulation was
checked on the slide.

To achieve infection, the aphids were inoculated
in a small Petri dish (o 35 mm). Aphids were placed
in the bottom of the dish, and a sporulating mat
was placed over it, with a piece of gauze between
mat and aphids to prevent them from coming into
direct contact with the fungal material. A small
cover slip (14 x 14 mm) was placed in each Petri
dish to capture conidia for later estimation of the
spore concentration received by the aphids. To
provide a range of doses, four to five different
inoculation times were used, in most cases 5, 10,
30 and 60 min. Six replicates were made for each
inoculation time. Each replicate contained 10 aphids
of a given flight morph.
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After exposure to the pathogen, the aphids were
transferred for 24 h into a plastic cylinder (height
75 mm, @ 50 mm). Two pieces of damp filter paper
(40 x 20 mm) placed on the internal wall of the
cylinder ensured the saturated conditions appropri-
ate for spore germination. As food for the aphids
there were three pieces of wheat leaves inside the
cylinder. Aphids that died during the 24 h were
excluded from the final calculation of the infection
rate; this mortality was with high, probably caused
by injuries during manipulation.

After 24 h the aphids were placed in plastic boxes
with young wheat plants growing on wet cellulose.
If the aphids were incubated at 22°C, the mortality
was recorded daily for one week. If the incubation
temperature was 11°C, the mortality was recorded
daily for two weeks.

At the low relative humidity in the laboratory
the fungus did not sporulate but mummified the
aphid body. All dead aphids were, therefore, placed
on damp cellulose for at least 12 h to determine
through presence or absence of sporulation whether
the fungus had killed them.

Fifteen experiments were conducted to determine
the LC,, (Table 2). In each experiment the concen-
tration of spores received by the aphids and their
mortality in each repetition were estimated, e.g. in
the experiment on November 1998 infection times
were 15, 30, 45 and 60 min, each with five concen-

tration of spores used for 10 aphids — together
20 concentrations of spores and 200 aphids were
used in the experiment. (For each concentration
of spores the level of aphid mortality was deter-
mined.) Spore concentrations and mortality data
were submitted to probit analysis using the cor-
responding procedure in SAS software to calculate
LC,, (the concentration of spores required to kill
50% of the aphids).

RESULTS

Evaluation of two fungal strains
for their infectivity — the level of LC,

Fifteen experiments were conducted. The value
LC,, was calculated only for eight of them; weak
dependence of mortality on spore concentra-
tion did not allow stating the LC,, for the other
seven experiments. This happened particularly
with strain GR42. The stated values are given
in Table 2.

Influence of temperature during incubation
on the mortality of aphids

The temperature during the incubation period
influenced mortality and length of time for the fun-
gus to develop. Lower temperature (11°C) during

Table 2. Values of LC, (number of spores/mm?) for Erynia neoaphidis, strains sk(NR)1 and GR42, during several
dates of laboratory experiments in 1998 (incubation temperature 22°C)

Strain Date of experiment LC,, for alatae LC,, for apterae
November 5 158.23 *
November 16 * 149.34
November 29 109.97 *

sk(NR)1 December 8 not stated 82.2
December 29 230.9 194.5
January 18 not stated not stated
January 26 * not stated
November 5 * not stated
November 16 not stated *

GR42
November 29 not stated *
December 29 218.9 367.2

*the experiment was not made on the date given;

not stated — the variability of mortality in the experiment was too high to reliably calculate LC,,
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Table 3. Mortality of Metopolophium dirhodum infected by Erynia neoaphidis strains sk(NR)1 and GR42, depending
on the spore concentration, temperature during incubation and aphid form (at 11°C the mortality of aphids was

recorded after 12 d, at 22°C after 7 d)

Alatae

Apterae

Temperature during

S ncubation (°C) Spgfezcg]rjﬁg;’;;; ,  mortality (%) sp(ff;ﬁ‘ﬁﬁ;‘};fm mortality (%)
11 1765 35.2a 156.5 26.7a
153 52.2b 138.6 58.0c
= 156.3 65.5b 150.8 66.7c
5(; 2 1343 41.3ab 196.8 60.4c
194.0 42ab 137.8 30.0a
102.8 38.5 73.8 41.7b
119 130.75 18.0a 179.2 33.3ab
149.6 16.0a 2306 38.6b
3 90.5 37.5b 158.8 60c
© 22
1923 23.8b 196.7 27.7a
- - 182.0 52.2¢

Means marked with the same letter are not significantly different (P = 0.05, Tuckey multiple range test)

incubation decreased the mortality but increased
the time needed for incubation.

In Table 3 the mortality depending on the concen-
tration of spores and temperature during incubation
is compared. For incubation temperature 22°C those
values of spore concentration were selected that
were closest to the spore concentrations used in
the experiment with incubation temperature 11°C.
In both strains and aphid forms, lower incubation
temperature usually led to lower mortality.

Aphid mortality during the incubation period

Strain sk(NR)1. If the aphids were incubated
at 22°C, in two cases the first alatae individuals
killed by this strain were found during the first
day of incubation. The first dead apterae were re-
corded on the second day. The highest proportion
of individuals killed by the fungus was recorded
on the third day of incubation (47.8% of the alatae
and 49.9% of the apterae). If the temperature of
incubation was 11°C, the first apterae and alatae
females killed by the fungus were found on the
fourth and fifth day, respectively. Most individuals
died on the seventh day of incubation, 55% of the

alatae and 37.5% of the apterae. The last infected
and killed individuals were recorded on the tenth
day of incubation (Figure 1).

Strain GR42. At an incubation temperature of
22°C, the first apterae killed by this strain were
recorded during the first day of incubation; with
alatae it was the third day. The highest proportion
of individuals killed by the fungus was recorded
on the fourth day of incubation (40.6% of the alatae
and 57.9% of the apterae). At alower temperature
(11°C) during incubation the first dead apterae
were found on the seventh day of incubation,
and the highest proportion killed by this strain
were recorded on the ninth day (35%). For alatae
the situation was slightly different; the first dead
individuals were observed on the ninth day and
the highest proportion of them was recorded on
the tenth day (42.8%) (Figure 1).

DISCUSSION

Table 2 shows that the values of LC,, were dif-
ferent on each day of the experiment. The large
confidence limits of each experiment did not al-
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Strain sk(NR)1
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50 ( ‘%0 ,
40 40 A
30 30
20 m 20 -
0 L 0 - =
D1 D2 D3 D4 D5 D6 D1 D2 D3 D4 D5 D6
60 - 60 - apterae
) alatae (%) inc temp 11°C
50 - inc temp 11°C 50 1
40 4 40 A
30 30 A
20 4 20 A
10 A 10 -
0 0 l
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Strain GR42
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(%) (%)
50 50
40 40 4
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20 4 20 4
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D4 D5 D6 D7 D8 D9 D10 D11 D12 D4 D5 D6 D7 D8 D9 D10 D11 D12

Figure 1. Mortality of Metopolophium dirhodum individuals during successive days (D1-D12) after exposure to
primary spores of Erynia neoaphidis, strains sk(NR)1 and GR42. The total of aphids dead at a given date after
exposure in all experiments (characterised by fungal strain, aphid morph and incubation temperature) was used
to calculate frequency (%)
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Table 5. Values of LC,, (number of spores/mm?) stated for Erynia neoaphidis strains used in experiments of several

authors

Reference LC Aphid species used in experiment
LizeN et al. (1985)* 0.31-2.64 Acyrtosiphon pisum

SierotzKI et al. (2000) 16 Acyrtosiphon pisum

S1vCEV & DRrAGANIC (1994) 6.47 Brevicoryne brassicae

FENG & Jornson (1991) 32—?5 ?/;ZZ;Z?;;Z;?: dirhodum

DrowmpH et al. (2002) 0.8-3.6 Sitobion avenae

*only the values of LC, for adults are given

low to make statistical comparisons of the results.
The values of LC, found in our experiments were
far higher than those reported by other workers
(Table 4).

Itis likely that the strains used in the experiments
listed on Table 3 were more virulent than the two
strains used in our experiments. However, some
differences in procedure could also have contrib-
uted to some extent to the higher values of LC,,
reached in our experiments. FENG and JouNsoN
(1991) as well as Lizen et al. (1985) used aphids
of exactly defined age. The former authors used
nymphs that were not older than 4 d, while the
latter used 2-3 d old females. In our experiments
the age of aphids used was quite variable, from
freshly moulted to older individuals. Lizen et al.
(1985) observed that aphids younger than 24 h after
moulting are more susceptible to infection than
older aphids. On the other hand, the variability
in age of aphids used in our experiments reflects
more the age variability occurring in nature.

There were also differences in methods used in
the experiments. FENG and Jounson (1991) and L1-
zEN et al. (1985) had by CO, narcotised and thus
immobilised the aphids during inoculation time.
Our aphids moved freely during inoculation time
which, without doubt, increased the variation in
actual doses received. This led to a poor correlation
between the spore doses used and mortality.

Several authors have tested the influence of
temperature on the infectivity and length of in-
cubation period of Entomophthoralean strains. The
incubation period of Entomophthorales and also
other insect pathogens is clearly important in field
epizootics. The incubation period of E. neoaphidis
is strongly influenced by temperature (WIiLpING

1977). When moisture is not limiting, temperature
over the range 10-20°C had no consistent effect on
the infectivity of primary spores of E. neoaphidis.
However, the time it took to kill an aphid increased
as temperature decreased, from 3-5 d at 20°C to
12-15d at 8°C (MILNER & BourNE 1983). These data
are comparable with our results. At 20°C infected
aphids died after 3—-6 d, while at 16°C and 6°C the
corresponding period was 3-7 and 13-16 d (S1vCev
& Dracani¢ 1994). It took pea aphids inoculated
with E. neoaphidis and incubated at 5°C about four
times longer to die than those incubated at 25°C
(WiLping 1977).

Our choice of strains for experimental infection
was not random. We planned to test the influence
of low temperature on strains originating from
climatically different regions. The experiments
confirmed our supposition that strains from cli-
matically colder regions are less negatively influ-
enced by low temperature. The distinctly longer
incubation period needed by strain GR42 at 11°C
could thus be explained by its origin.

In Greece, the temperatures during the main
growing period are higher than those in Slovakia.
The life cycle of an obligate pathogen depends
on the life cycle of its host. Likewise, the evolu-
tion of the pathogen is also strongly linked to the
evolution of its host. Optimal temperatures for
the development of cereal aphids in Spain (Asin
& Pons 1996) were higher than those for cereal
aphids in colder countries (CARTER et al. 1980;
MicHELs & BenLE 1989). We could thus suppose
that the optimal temperature for growth of strains
originating from Greece and for their spread in a
host population is higher than that of strains from
Slovakia or from other cold regions.
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The influence of temperature on incubation pe-
riod with respect to epizootic development seems
important in Slovakia. Although the maximal day
temperatures during the first two decades of June
are suitable for fungus development, minimal day
temperatures are in most cases below 15°C.

In our field survey, the first two phases of
epizootic development (e.g. implantation of the
pathogen and multiplication of infection centres)
occurred during the first two decades of June. Usu-
ally, during the first half of June the mornings and
evenings are relatively cold, and higher tempera-
tures occur for a shorter time during daytime than
at the end of June and in July. Thus, within 24 h
the development of the fungus in its host occurs
at mostly low temperatures. We suppose that the
length of incubation influences the duration of
those two phases, especially the second one. A
short incubation time can shorten the time needed
for multiplication of infection centres within the
crop. Thereafter, an epizootic (third phase) can
start sooner and hamper an aphid outbreak. The
idea to use Entomophthorales in biological control
of aphids is to support the natural occurrence of
entomopathogens during the early stages of de-
velopment of the host population (WiLbING et al.
1990). In the climatic conditions of Slovakia it could
be better to choose strains that do not react to low
temperature by a marked extension of the incuba-
tion period. WRraIGHT et al. (1993) also emphasised
the selection of pathogen strains with below-normal
temperature optima for the control of early season
aphid populations.

References

Asix L., Pons X. (1996): Studies on the ecology and
control of maize aphids in Catalonia. Bull. OILB
SROP, 19: 77-82.

Barazy S., MigTtkiewskr R., Majcarowicz 1. (1990):
Mikozy mszyc —ich znaczenie i perspektywy wyko-
rzystania w ochronie ro$lin. Zesz. Probl. Post. Nauk
Roln., 392: 35-56.

CaGAN L., UnLIk V. (1999): Pathogenicity of Beauveria
bassiana strains isolated from Ostrinia nubilalis Hbn.
(Lepidoptera: Pyralidae) to original host larvae and to
ladybirds (Coleoptera: Coccinellidae). Plant Protect.
Sci., 35: 108-112.

CarteEr N., McLeaN LE.G., Wart A.D., Dixon A.F.G.
(1980): Cereal aphids: a case study and review. In:

60

Coaxker T.H. (ed.): Applied Biology. Acad. Press,
London: 271-348.

CoReEMANS-PELSENEER . (1976): Note preliminaire sur
l'isolement d’Entomophthora en Belgique. Bull. Soc.
Mycol. Médical, 5: 153-156.

Depryver C.A. (1981): Biologie des pucerons des
céréales dans 1'ouest de la France. II. Répartition
spatio-temporele et action limitative des trois especes
d’Entomophthoraceae. Entomophaga, 26: 381-393.

DepryvER C.A. (1983): Field pathogenesis of three
species of Entomophthorales of cereal aphids in
Western France. In: CavarLrLoro R., BALkEma A.A.
(eds.): Aphid antagonists: Proc. Meet. EC Experts’-
Group, Rotterdam: 11-20.

Drompa KM, PerL ] K., E1LENBERG ]. (2002): Influence of
flight and colour morph on susceptibility of Sitobion
avenae to infection by Erynia neoaphidis. Biocontrol
Sci. Technol., 12: 753-756.

Fenc M.G,, Jounson J.B. (1991): Bioassay of four en-
tomophthoralean fungi (Entomophthorales) against
Diuraphis noxia and Metopolophium dirhodum (Homop-
tera: Aphididae). Environ. Entomol., 20: 338-345.

Latcg].P, Siivie P, Parierok B., REMAUDIERE G., DEDRYVER
C. A, RaBassk]. M. (1983): Advantages and disadvan-
tages of Conidiobolus obscurus and of Erynia neoaphidis
in the biological control of aphids. In: CavaLLoro R.,
BaLkEma A.A. (eds.): Aphid antagonists: Proc. Meet.
EC Experts’Group, Rotterdam: 20-32.

Lizen E., Larteur G., OGeg, R. (1985): Sensibilité a
I'nfection par I"Entomophtorale Erynia neoaphidis
Remaud. et Henn. du puceron Acyrtosiphon pisum
(Harris) selon sa forme, son stade et son age. Para-
sitica, 41: 163-170.

MicHeLs G.J., BEaLE R.W. (1989): Influence of tempe-
rature on reproduction, development and intrinsic
rate of increase of Russian wheat aphid, greenbug,
and Bird cherry-oat aphid (Homoptera: Aphididae).
J. Econ. Entomol., 82: 439-444.

MigTkiewski R., Van DEr GeesT L.P.S. (1985): Notes on
entomophthoraceous fungi infecting insects in the
Netherlands. Entomol. Berichten, 45: 190-192.

MIiLNER R J. (1997): Prospects for biopesticides for aphid
control. Entomophaga, 42: 227-239.

MiLNER R.J., BOURNE ]. (1983): Influence of temperature
and duration of leaf wetness on infection of Acyrto-
siphon kondoi with Erynia neoaphidis. Ann. Appl.
Biol., 102: 19-27.

Parierok B. (1982): Entomophthorales: virulence and
bioassay design. In: Invertebrate Pathology and
Microbial Control. In: Proc. 3™ Int. Colloquium on
Invertebrate Pathology, Brighton, UK: 176-181.



Plant Protect. Sci.

Vol. 40, No. 2: 54-62

Parierok B., Havukkatra 1. (1986): Entomophthora-
ceous fungi parasitizing cereal aphids in Finland.
Ann. Entomol. Fenn., 52: 36-38.

RemauDIEre G,, LaTGE ].P, SMIrRNOFF W.A. (1978): Consi-
dération écologiques sur quelques Entomophthorales
pathogenes d"aphides communes dans1’est des U.S.A.
et du Canada. Phytoprotection, 59: 150-156.

ReEMAUDIERE G., LatcE ].P,, MicreL MLF. (1981): Ecologie
comparée des Entomophthoracées pathogénes de
pucerons en France littorale et continentale. Ento-
mophaga, 26: 157-178.

Sierotzki H., CamasTtrAL F., Suau P.A., Aesr M., Tuor
U. (2000): Biological characteristics of selected Erynia
neoaphidis isolates. Mycol. Res., 104: 213-219.

SivCev 1., DragaNIC M. (1994): The characteristics of
the entomopathogenic fungus Pandora neoaphidis.
Zascht. Bilja, 45: 195-202.

StarmacHOVA M., CaGAN L. (2000): Entomophthorales as
significant natural enemies of cereal aphids infesting
maize in Slovakia. IOBC/WPRS Bull., 23: 187-191.

THo1zoN G. (1970): Spécifité du parasitisme des aphi-
des par les Entomophthorales. Ann. Soc. Ent. Fr.,
6: 517-562.

WEeLLs M.L., McPuErsoN R.M., RuBerson J.R., HErzog
G.A. (2000): Effect of fungicide application on activity
of Neozygites fresenii (Entomophthorales: Neozygi-
taceae) and cotton aphid (Homoptera: Aphididae)
suppression. J. Econ. Entomol., 93: 1118-1126.

Sthrn

WiLpinG N. (1977): The effect of temperature on the
infectivity and incubation period of the fungi Ento-
mophthora aphidis and E. thaxteriana for the pea aphid
Acyrtosiphon pisum. In: Proc. 4™ Colloquium on Insect
Pathology, Maryland: 84-88.

WiLpinG N. (1981): The effect of introducing aphid-
pathogenic Entomophthoraceae into field populations
of Aphis fabae Scop. Ann. Appl. Biol., 99: 11-23.

WiLping N., MarDELL S.K., BRoBYN PJ. (1986): Introduc-
ing Erynia neoaphidis into a field population of Aphis
fabae, form of the inoculum and effect of irrigation.
Ann. Appl. Biol., 108: 373-380.

WiLpING N., MarDELL S.K., BRoBYN P.J., WrRATTEN S.D.,
Lomas J. (1990): The effect of introducing the aphid
pathogenic fungus Erynia neoaphidis into populations
of cereal aphids. Ann. Appl. Biol., 117: 683-691.

WraicHt S.P.,, Poprawskr W.L., Meyer W.L., PEaIrs
F.B. (1993): Natural enemies of Russian wheat aphid
(Homoptera: Aphididae) and associated cereal aphid
species in spring-planted wheat and barley in Colo-
rado. Environ. Entomol., 22: 1383-1391.

Wysoxki M. (1998): Problems and trends of agricultural
entomology at the end of the 2™ Millenium. Boll.
Lab. Ent. Agr. Filippo Silvestri, 54: 89-143.

Recieved for publication February 11, 2004
Accepted after corrections May 20, 2004

EL1asovA M., Parierok B., CaGAN L. (2004): Mortalita Metopolophium dirhodum (Homoptera: Aphididae) spésobena
izolatmi huby Erynia neoaphidis (Entomophthorales: Entomophthoraceae) pochadzajucimi zo Slovenska a z Grécka.
Plant Protect. Sci., 40: 54-62

Testovali sme infekénost izolatov huby Erynia neoaphidis Remaudiere & Hennebert (Entomophthorales: Ento-
mophthoraceae) pochadzajicich zo Slovenska a z Grécka vo vztahu k voske Metopolophium dirhodum (Walker)
(Homoptera: Aphididae) pri roznych teplotach. V pripade okridlenych foriem bola vypocitana hodnota LC,, od
109,97 do 230,90 spér na mm? pri pouziti izolatu huby zo Slovenska a 218.9 spér na mm? pri pouZiti izoldtu
huby z Grécka. Pre neokridlené formy sa stanovila LC,; 82,2-194,5 spor na mm?® v pripade izolatu zo Slovenska
a 367,2 spér na mm?® v pripade gréckeho izolatu. Teplota pocas inkubaéného obdobia ovplyviiovala mortalitu
vosiek aj rychlost vyvinu huby. NiZ$ia teplota pocas inkubécie (11 °C) zniZila mortalitu a zvysila dizku in-
kuba¢ného obdobia. V pripade izolatu zo Slovenska sa zaznamenal pri teplote 22 °C najvyssi pocet jedincov
usmrtenych hubou na treti den inkubacie (47,8 % alatae a 49,9 % apterae). Pri teplote inkubacie 11 °C vacsina
jedincov zahynula na siedmy den inkubacie (55 % alatae, resp. 37,5 % apterae). V pripade izolatu z Grécka bola
pri teplote 22 °C najvéacdsia cast usmrtenych voSiek zaznamenana na Stvrty den inkubacie (40,6 % alatae, resp.
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57,9 % apterae). Niz$ia teplota (11 °C) poéas inkubécie prediZila Zivotny cyklus huby a vi&sina neokridlenych
jedincov bolo tymto izoldtom usmrtenych na deviaty den (35 %). Najvacsia ¢ast usmrtenych okridlenych jedin-
cov sa zistila na desiaty den (42,8 %).
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