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Abstract:
Laboratory studies were conducted to determine whether com-
bining two entomopathogenic nematode species would result 
in superior control effects against insect targets than the appli-
cation of single species. This study aimed to achieve the follow-
ing objectives (1) to find out if the applications of two different 
species at the same time can increase the efficacy compared to 
the application of a single species and (2) to examine if the dif-
ference in the efficacy of mixed and single applications might 
be caused by changes in the invasion of the two applied species 
and lastly (3) to investigate how mixed applications influence 
the propagation of the nematodes in the host. The exemplary 
studies were carried out with last larval instars of Tenebrio mo-
litor and the 2nd stage larvae of Diabrotica virgifera virgifera. 
The nematodes used in the experiments were Heterorhabditis 
bacteriophora, Steinernema feltiae, Steinernema carpocapsae 
and Steinernema kraussei. In laboratory bioassays, lethal dos-
ages that resulted in the average in 50 % mortality (LD50) were 
used for the single species applications in comparison to the 
respective LD25 of each of the two species in the mixed appli-
cations of the nematode species. In the assays with T. molitor 
the invasion of this host by the infective juveniles (IJs), the mor-
tality of the insects and the emigration of the next generation 
of IJs were quantitatively assessed. In the assays with Diabrotica 
larvae only the insect mortality was assessed. Invasion of IJs for 
each species in the mixed applications were not significantly 
different from the expected numbers. However, invasion was 
lower in the mix than in the single species applications due to 
the lower dosage used in the mixtures. This had no negative ef-
fect on the efficacy against the insects and on the number of IJs 
which finally emerged from the cadavers. Emergence was even 
higher for the mixtures. The mortality of the insects was in 
most cases higher for the mixed applications, indicating syner-
gistic effects. However, the efficacy of the mixtures were species 
specific. The efficacy of mixtures with H. bacteriophora were 
superior over mixtures of steinernematids against Diabrotica, 
but inferior against Tenebrio. We conclude that combining 
nematodes species might be more effective in the field, because 
of the stronger dose effect and higher propagation rate of the 
EPN.
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