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Abstract. Larvae of June chafer (Amphimallon solstitiale L.) are important pests of the turf-grass. During a routine
field collection of A. solstitiale grubs numerous larvae of a curculionid, Strophosoma faber were frequently
observed in the soil. Both insects shared the same environment in the same season. Since entomopathogenic
nematodes are considered as candidates for control of A. solstitiale it was decided to examine the effect of
concurent presence of S. faber on the efficacy of S. glaseri. The laboratory test revealed that both insects
were infected by S. glaseri. In conclusion, could be support the suggestion that S. faber is probably most
susceptible for entomopa-thogenic nematodes and could become the alternative host for them.
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l. INTRODUCTION

Entomopathogenic nematodes could be an effective alternative to chemical insecti-
cides in control of pest insects. They are among the leading biological insecticides commer-
cially available worldwide (Georgis and Manweiller 1994).

The larvae of Amphimallon solstitiale L. feed on the roots of grasses causing death or
making the turf lose after birds, which are searching for the insects. Control of larvae with
chemical insecticides is difficult and often undesirable because of the public use of these
fields. The use of the entomopathogenic nematodes seems to offer an attractive alternative
to chemical control. The entomopathogenic nematode infection process consists of initial
invasion of infective juveniles into the insect hemolymph followed by the release of a
symbiotic bacterium. Insect mortality is due to both rapid bacterial growth (septicemia) and
metabolites produced by the bacteria and the nematodes.

Scarab larvae, as major pests of turf-grass, pastures and ornamentals have been target-
ed as candidates for biological control using the entomopathogenic nematodes (Klein 1990).
Tests field with steinernematid and heterorhabditid nematodes against scarab larvae have
provided varied results. Heterorhabditis bacteriophora Poinar 1975 performs favorably
compared to chemical insecticides when applied at the optimal temperature, soil type, irriga-
tion interval, and thatch depth (Georgis and Gaugler 1991). Steinernema glaseri (Steiner
1929) has also provided effective control of scarab larvae (Klein 1990; Selvan et al. 1993 a;b).
Similar results have been obtained in my earlier works (not published date) where S. glaseri
proved to be the most virulent species among nematodes tested against third larval stage
(L3) of A. solstitiale. However, the effectivenes of mass culture and storage of this species
are strongly limited by many factors.
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During a field collection of June chafer grubs numerous larvae of a curculionid Stropho-
soma faber (Herbst) (Curculionidae) were frequently observed at the same locations. Both
insects shared the same soil niches and were present at densities of 6 and 40 larvae per m? of
A. solstitiale and S. faber, respectively. The main objectives of this study were to examine
if S. faber could play arole of an alternative host to entomopathogenic nematodes and if its
presence in the soil could affect the nematode (S. glaseri) infectivity to scarab grubs.

Il. MATERIALS AND METHODS

The experiments were conducted with infective juveniles of S. glaseri reared in last-
instar larvae of Galleria mellonella at 25°C, according to Dutky et al. (1964). In the both
tests described below the nematode infective juveniles (IJ) were applied in water suspension
to the peat-moss surface at the rate of 100 IJs/cm?* The larvae of S. faber and A. solstitiale
(second larval stage 1.2) were collected in the field from the turf-grass and stored in the soil
at room temperature.

Infectivity assay was carried out in plastic multi-well plates (20-mm diameter) half-filled
with a peat-moss. Individual larvae of A. solstitiale and S. faber were placed separately into
wells. Thirty larvae of each species were used. After nematode application plates were
covered with lids and incubated at the room temperature. The mortality of experimental insects
was checked daily for a period of 21 days. In the general infectivity test both nondiapausing
(in spring-summer activity) and diapausing (in overwintering, months XI-III) larvae of
S. faber, and only nondiapausing larvae of A. solstitiale were used.

The second bioassay was conducted in plastic pots (40 mm in diameter) half-filled with
50 ml of the peat. Two nondiapausing larvae, one of each insect species were placed together
into individual pot. The insects were separated vertically with a copper mesh screen to avoid
any potential wounding. The nematode suspension (1600 IJ/pot) in 1 ml water was applied
to the peat-moss surface. The pots were placed at room temperature and checked daily.

lIl. RESULTS

Both insect species were infected and killed by S. glaseri (NC). Results of the infectivity
test show that the nematode efficacy is related with particular physiological state
of the insect. Mortality of non-, and diapausing larvae of S. faber was 100% and
66.4%, respectively (Figs. la, 1b). Also, the nematode efficacy is related with stage of
development. The nematode infectivity to A. solstitiale tested separately with S. glaseri
was 6.6% and 45% for second and third larval instar, respectively (Fig. 2).

The Fig. 3 demonstrates effects of S. glaseri on the mortality of S. faber and A. sol-
stitiale second larvae placed together. The nematode caused 76.6 and 33.3% mortality of
S. faber and A. solstitiale, respectively.
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Fig. la. Mortality of nondiapausing larvae of
Strophosoma faber in bioassay with Steiner-
nema glaseri
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Fig. 2. Mortality of different stage development
of Amphimallon solstitiale in bioassay with various
species and isolates. a — S. glaseri, b — S. arena-
rium, c — ScP, d — H. megidis 1Z#1, e — H. me-
gidis Ehler’s, f — H. bacteriophora Hp88, g -
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Fig. 1b. Mortality of diapausing larvae of Stropho-
soma faber in bioassay with Steinernema glaseri
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Fig.3. Mortality of nondiapausing larvae L2 of Am-
phimallon solstitiale and Strophosoma faber placed
together into individual pot with Steinernema glaseri

1Z#5

VI. DISCUSSION

The most detailed research on the potential efficacy of entomopathogenic nematodes
against white grub was conducted with Japanese beetle (Popillia japonica). Kushid et al.
(1987) found that older grubs of P. japonica were more susceptible to nematode infection
than younger stages. Data available in the literature indicate that L3 stage is more suscepti-
ble to infection than L2 stage. In the case of A. solstitiale this tendency is clearly confirmed
by 6.6% mortality recorded in L2 and 45% in L3 grubs (Fig. 2). However, this situation was
dramatically changed with the presence of S. faber in the soil when 33.3% of A. solstitiale .2
grubs were infected and killed by the nematode (Fig. 3). This is most likely caused by the
ability of S. glaseri to reproduce in the body of dead S. faber larvae. The nematode juveniles
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emerging from cadavers of S. faber apparently caused the mortality among A. solstitialie.
Under field conditions, where density of the alternative host is higher than density of
A. solstitiale, the population of S. faber can become a reservoir for new populations of
S. glaseri. This situation is similar to observations of Sulistyanto and Ehlers (1995). Hay and
Felon (1995) suggest that based on the infection behavior three subpopulations may be
distinguished within the entomopathogenic nematode population. These are: a first group
of individuals which initiate infection in unparasitized insects, a second group that invaded
infected hosts only, and a third group of non-invaders. It is possible that the presence of
alternative host-reservoir under field conditions can cause increase of the subpopulation
of invaders. It is most likely that the increased mortality of A. solstitiale in the presence of
S. faber could be due to this change. Bohan and Hominick (1995) suggest that previous
contact of entomopathogenic nematodes with infected hosts improve their infectivity.

The infection level of S. faber is significantly higher than that of A. solstitiale. The
low S. glaseri infectivity to A. solstitiale grubs observed in my research is similar to earlier
data on infectivity to P. japonica. Scarab grubs are capable of preventing nematodes from
entering their bodies. The most important factors limiting parasitization are special sieve
plates that protect openings of the insect spiracles and dense hairs around the mouth and
anal openings (Smits 1992).

The S. glaseri ability to infect larvae seems to be related with the insect physiological
state. The infection level of S. faber nondiapausing, and diapausing larvae was clearly
different and reached 100 and 66.4%, respectively (Fig. 1). It is similar to susceptibility of
larvae of Scarabaeidae.

All studies reported in the literature demonstrate that entomopathogenic nematodes
can be used without any risk for warm-blooded animals and plants (Boemare et al. 1996).
Although Klein and Georgis (1992) reported reduction in numbers of mites and collembola
one week after application of nematodes, the populations returned to their normal levels one
month later. Therefore, entomopathogenic nematodes could be used safely and help to
reduce the use of chemical insecticides against soil insects. This is particularly important to
locations with special safety requirements, such as city parks and recreational areas.

Results of the presently reported study suggested that S. faber is clearly more
susceptible to nematode infection than A. solstitiale grubs, it can support fast nematode
reproduction and become a reservoir of new nematode population for more effective and
extended control of the addressed pest.
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WPLYW OBECNOSCI GOSPODARZA ALTERNATYWNEGO
STROPHOSOMA FABER (HERBST) NA SKUTECZNOSC NICIENI
OWADOBOJCZYCH STEINERNEMA GLASERI ZASTOSOWANYCH
W ZWALCZANIU PEDRAKOW AMPHIMALLON SOLSTITIALE L. W GLEBIE

STRESZCZENIE

Larwy guniaka czerwczyka (Amphimallon solstitiale L.) sa szkodnikami terendéw trawiastych
i przyczyna powaznych szkdd ekonomicznych. W trakcie dokonywania cyklicznych zbioréw pe-
drakdw tego szkodnika zaobserwowano licznie wystepujace w glebie larwy ryjkowca Strophosoma
faber (Herbst). Oba gatunki zasiedlaly w tym samym czasie t¢ sama nisz¢ ekologiczna.

W zwiazku z tym, ze nicienie owadobojcze sa rozwazane jako czynnik biologicznego zwalcza-
nia guniaka czerwczyka, szkodnika wystgpujacego na zielonych terenach zurbanizowanych, podjgto
decyzje o przeprowadzeniu testow laboratoryjnych, w trakcie ktérych ocenionowpltyw obecnosci
konkurencyjnego gospodarza na skutecznos¢ zastosowanych nicieni przeciwko innemu szkodniko-
wi. Stwierdzono, ze oba gatunki sa infekowane przez nicienie, cho¢ zdecydowanie wyzszy poziom
$miertelnosci zaobserwowano dla larw ryjkowca.

Mozna uznaé, ze S. faber jest bardziej wrazliwym owadem niz A. solstitiale na infekcje spo-
wodowane przez nicienie owadobojcze. Tym samym moze stac si¢ dla nich gospodarzem alternatyw-
nym i rezerwuarem dla nastepnych pokolen larw infekcyjnych S. glaseri.



