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SHORT NOTE

Formica rufa ants have a limited effect on the abundance of the parasitic fly Ernestia rudis

in Scots pine plantations
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Red wood ants (the Formica rufa group) are important predators which affect
animal communities in their territory. Therefore, they are useful in forest
protection. On the other hand, they also prey on beneficial organisms. We
have asked whether Formica rufa L. affects the abundance of the parasitic
fly Ernestia rudis (Fallén). Ten anthills situated in about 40-year- old pine

plantations were used for the study. The presence of E. rudis cocoons was
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assessed in eight soil samples excavated in the surrounding of each nest at
a distance of 2—17 m. Our results show a considerably lower abundance of

E. rudis only to 4.5 m from the nests. The occurrence of Formica rufa ants
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therefore had no significant effect on the beneficial E. rudis population in
plantation forests, where ants populations are low.

Red wood ants (the Formica rufa group) are polyphagous
predators (Laakso, 1999). Although captured prey only
constitutes about 20% of their diet, they strongly affect the
abundance and behaviors of many arthropod taxa in the
temporal and boreal forests of Europe (Skinner, 1980; Laakso,
1999; Reznikova & Doroshea, 2004). In addition to direct
predation, they may influence other animals through resource
competition or non-consumptive interactions (Hawes et al.,
2002, Manak et al., 2013). Several studies describe the predatory
capacity of wood ants to reduce the population densities
of forest pests, e.g., Pristiphora abietina (Christ.), Bupalus
piniarius (L.), Panolis flammea (Denis & Schiffermiiller),
Dendrolimus pini (L.), Lymantria dispar (L.), Operophtera
brumata (L.), and Oporinia autumnata (Bkh.) (Otto, 1967,
Laine & Niemeld, 1980; Weseloh, 1994, Nielsen et al., 2018).
In defoliated plantations, the effect of ant predation can be
observed as “green islands” of undefoliated trees around their
nests (Karhu & Neuvonen, 1998). Adlung (1969) points out

that as a result of their foraging opportunism, ants also prey
on nonharmful and beneficial species, thereby hindering the
contribution of the latter to forest protection.

In our study, we have asked whether Formica rufa
L. affects the abundance of Ernestia rudis. This species
of parasitic fly of the family Tachinidae is an important
population regulator of the moth Panolis flammea, which
causes extensive damage in pine plantations. One E. rudis
larva can parasitize one Panolis flammea caterpillar and
subsequently crawl to the ground, where it pupates (Kiistek
& Urban, 2013). Formica rufa is a typical representative of
wood ants. In central Europe, it is common from lowlands
to mountains, where it inhabits mainly coniferous and mixed
forests, preferring lighter areas (Czechowski et al., 2002;
Bezdécka & Bezdéckova, 2011).

The study area was a large (ca 35 km?) plantation forest
of Pinus sylvestris L. in South Moravia, Czech Republic
(48°57'27.516" N, 17°12'46.611" E). Three hundred ha of
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this area were equally and severely damaged by P. flammea
in 2018 and 2019. In line with this, the abundance of the
parasitic E. rudis increased in 2019. For the study, ten anthills
situated in about 40-year-old forests were chosen. All nests
were isolated, i.e., their territories did not overlap. Eight soil
samples were dug up in the surrounding of each nest. The
centers of the soil sampling patches (25 x 25 cm) were situated
at a regular distance of 2.1, 4.3, 6.5, 8.7, 10.9, 13.1, 15.3,
and 17.5 m from the nests. A distance of 17.5 m is roughly
equivalent to an average wood ant territory (Horstmann, 1974;
Skinner, 1980). All samples were collected on November
15, 2019, and transported to the laboratory, where cocoons
were separated. To determine the predictors (mound volume,
distance from nest) explaining the E. rudis cocoon number,
a generalized linear model with log-normal distribution was
used. Analyses were done in Statistica 13.0.

The mean mound volume was 0.11 + 0.08 m’. The
number of E. rudis cocoons increased with distance from
nests (p < 0.01), independently of mound volume (p = 0.4). A
considerably lower abundance of E. rudis was determined up
to a distance of 4.5 m (Fig 1).

The short distance found in this study is probably a
consequence of the low volume of mounds (Sorvari, 2009).
The mound volume is correlated with the size of the nest
population (Skinner, 1980). It follows that a larger colony
consumes more prey (Trainello, 1989; Domisch et al., 2009).
Mound volumes measured in this study are lower than the
size commonly reported for F. rufa and the closely related
species F. polyctena Forst., hence the all examined anthills fall
into the category of small nests (Cezchowski, 2002; Mabelis,
1979; Frouz, 1996; Kadochova & Frouz, 2014; Rybnikova &
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Kuznetsov, 2015). This may be the reason why mound volume
was found to be insignificant in this study and why other authors
describe strong predatory abilities of ants up to a distance of 17-
35 m (Koehler, 1976; Laine & Niemela, 1980; Oloffson, 1992).

Another explanation may be that the above studies
primarily focus on prey on trees. However, only 25% of
the foraging activity of wood ants takes place on the forest
floor (Sudd & Lodhi, 1981). The caterpillars in the vicinity
of the anthill may have been carried by the wind from more
distant trees, as described by Edland (1971) on the example
of the larvae of O. brumata. Wellenstein (1954), who counted
cocoons of Diprion pini (L.), found within 7 m of the nest
only 32% of pupae occurring in the vicinity, which roughly
confirms our results. Also Reznikova and Dorosheva (2004)
found a similar distance when studying the dynamic density
of carabids around ant nests. This may be explained by the
number of workers, which decreases with increasing distance
from the nest (Mabelis, 1979).

Our study provides the first data that suggest the marginal
influence of wood ants on the occurrence of the cocoons of E.
rudis. Outbreaks of P. flammea (and subsequently E. rudis)
are rare in central Europe, as evidenced by the fact that the
previous outbreak at the study site occurred more than 100
years ago. The onset of P. flammea outbreaks was related
to a combination of sufficient temperature and precipitation
(Haynes et al., 2014; Véle & Liska, 2019). In the future,
shorter gradation cycles can be expected due to climate change
(Haynes et al.. 2014). In light of our findings, future studies
should be carried out to describe and evaluate the number of
predated E. rudis larvae or compare it with the number of P.
flammea caterpillars carried to the nest.
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Fig 1. Box plots despicts mean, standard error (box) and standard deviation
(whiskers) of the number of E. rudis cocoons according to distance from

wood ant nests.
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Our results are roughly consistent with Karhu, Neuvonen
(1998), who generally determined the border of the ecological
importance of wood ants to a distance of 8 m and do not
support Adlung’s (1969) claim of a negative effect of ants on
beneficial insects. This may be because plantation forests are
not conducive to ants, so that their nest densities and population
sizes are low here (Sorvari & Hakkarainen 2005, 2007).
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