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Abstract

The epidemiology of phytoplasma-induced plant diseases is significantly influenced by the interaction between phytoplasma and
the vectoring insect. Infection with phytoplasma may increase or lower fitness, or change the behaviour of the vector. The cixiid
Hyalesthes obsoletus vectors stolbur 16SrXII-A phytoplasma from bindweed and stinging nettle to grapevine, where it causes the
yellows disease ‘bois noir’. Here we present first experiments studying the effect of stolbur infection on longevity in H. obsoletus.
Preliminary tests of female H. obsoletus sampled on bindweed and stinging nettle, respectively, showed that females survive sig-
nificantly longer on the own plant, whereas no effect of stolbur infection was observed on other host plant.
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Introduction

Despite the important role of vectors in the epidemiol-
ogy of phytoplasma-induced plant diseases, few studies
have addressed how phytoplasma affect the insect vec-
tor. Generally, negative effects (virulence) of symbiont
infection may accrue if vectors acquire new ‘“mal-
adapted” strains, e.g. by feeding on new host plants, or
by competition between different symbiont strains,
whereas symbionts should become benign towards the
vector when it is the more mobile species, free symbi-
onts rarely disperse and strains do not compete (Elliot et
al., 2003). Symbionts may also influence the behaviour
of vectors, for example by manipulating them to find
host plants (Mayer et al., 2008). Benefits of infection to
the vector by phytoplasma include increased longevity
(Beanland et al., 2000; Ebbert and Nault, 2001) and fe-
cundity (Beanland et al., 2000), while studies showing
negative effects include reduced life span (Garcia-
Salazer et al., 1991) and lower fecundity and longevity
(Bressan et al., 2005) of the vector.

Stolbur 16SrXII-A phytoplasma induces the grapevine
yellows disease ‘bois noir’. Stolbur is transmitted to
grapevine from the natural host plants of both stolbur
and its main vector, Hyalesthes obsoletus (Cixiidae).
Grapevine itself is a dead end host and does not contrib-
ute to the epidemiology of bois noir.

In Germany, H. obsoletus has two host races associ-
ated with bindweed (Convolvulus arvensis) and stinging
nettle (Urtica dioica), respectively. Bindweed harbours
the stolbur tuf-type b strain, whereas the tuf-type a
strain is associated with stinging nettle. Hence, there are
two epidemiological cycles. The “nettle cycle” is
younger than the “bindweed cycle” in Germany. In a
newly arisen, non-adapted infectious pathway one might
expect detrimental vector-symbiont interactions,
whereas a co-adapted system should show neutral or
positive interactions.

We are investigating how stolbur infection influences
H. obsoletus life-history by studying longevity and host

plant attraction of H. obsoletus to own and alternative
host plants in relation to infection with 16SrXII-A phy-
toplasma. In this paper, we present preliminary results
regarding longevity of females.

Materials and methods

H. obsoletus used for analyses were caught in June and
July 2010 in the Mosel Valley, Germany. Individuals
were studied for longevity on own and alternative host
plants relative to infection with stolbur. Longevity was
defined as the number of days surviving on plants in
the laboratory. All individuals of one host race were
caught on the same day to ensure equal mean survival
estimates between treatments within each host race. In-
dividuals were kept in large plastic cups with small
plant twigs with 2-3 leaves. The plant twigs were im-
merged in vials that contained water and were sealed
with foil to avoid evaporation. Survival was checked on
a daily basis, and analysed for each cohort separately.
Different rates of survival were tested with Kaplan-
Meier survival analysis (Log-Rank-tests). All speci-
mens were checked for stolbur infection using the tfuf
gene via nested PCR.

Results and discussion

Females of H. obsoletus host races lived significantly
longer on the own host plant (figure 1A, D), as previ-
ously reported for H. obsoletus caught on stinging nettle
in Switzerland (Kessler et al., 2011). Different survival
times may be influenced by phenotypic conditioning of
the larvae to the host plant rather than by an evolution-
ary adaptation. However, because H. obsoletus in the
Mosel Valley has genetically divergent populations (M.
Imo, unpublished data) we contend that the different
survival rates are further evidence for specialisation of
host races.
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There was no significant effect of stolbur infection on
longevity in either host race on either plant (figures 1B,
C, E, F). Lack of significant effects of infection might
be influenced by low infection rates that led to low sta-
tistical power: 15% H. obsoletus caught on stinging net-
tle and 28% on bindweed were infected. A higher sam-
ple size will shed more light on this result. Lack of
negative stolbur-effects on longevity suggests that the
vector-phytoplasma interaction has not evolved recently
but is part of a co-evolved system. However, future in-
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Figure 1. Survival of female H. obsoletus. 1) Survival of
stinging nettle females; on stinging nettle or bindweed
(A), infected and non-infected females on stinging
nettle (B), infected and non-infected females on bind-
weed (C). 2) Survival of bindweed females; on sting-
ing nettle or bindweed (D), infected and non-infected
females on bindweed (E), infected and non-infected
females on stinging nettle (F). Yes = infected; No =
not infected; N = sample size; ns = not significant.
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vestigations will include analyses of longevity in males,
which might differ from females. We found no mixed
infections of tuf-type a and b, and the tuf type of all in-
fected vectors corresponded to that of the field host
plant. Homogeneous infection patterns are predicted to
cause evolution of benevolence towards the vector. If
one assumes that the stinging nettle host race in Ger-
many is only recently evolved (M. Imo, unpublished
results) our results imply that H. obsoletus is adapted to
stolbur in general rather than to specific strains.
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