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Abstract
A survey for the presence of Hyalestes obsoletus Signoret in 2010 confirmed a dramatic increase in number of captured individuals at observed localities in agriculturally important areas in southern Moravia, Czech Republic. Population density from the end
of June to the middle of July, varies with locality. A preferred host plant Urtica dioica L. was present. Average percentage of
stolbur phytoplasma positive H. obsoletus specimens varied from 31 to 59%.
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Introduction
During the recent years, the insect vector of stolbur phytoplasmas Hyalesthes obsoletus Signoret caught the attention of many researchers in connection with the study
of phytoplasma infections of grapevines, i.e. with the
local outbreak of bois noir (BN) disease (Sforza et al.,
1998), or the spread of grapevine yellows (VK) (Weber
and Maixner, 1998).
H. obsoletus presence could be connected with local
epidemics of stolbur disease in solanaceous plants as
they play an important role in spreading stolbur phytoplasma in main natural reservoirs, Urtica dioica L. and
Convolvus arvensis L. (Alma and Tedeschi, 2010).
The preliminary results of our study focused on the
occurrence and infectivity of H. obsoletus Signoret in
three agriculturally important localities.
Materials and methods
Three localities from an agriculturally important area in
the Czech Republic were chosen for the monitoring the
stolbur phytoplasma vector. They were two bois noir
infected vineyards, Březí and Perná localities, and one
horticulture locality Lednice, where there are tomato
and pepper plantations with high incidences stolbur
phytoplasma.
H. obsoletus populations were surveyed from June
2008 to August 2010 using sweep nets ca every 10 days
(depending on the weather) on bindweeds and stinging
nettles. In each locality the weeds were swept 150
times. The spectrum of potential phytoplasma vectors
was identified.
Infectivity of H. obsoletus individuals was analysed
by the phytoplasma-specific PCR. The extracts of total
DNA from single psyllid individuals were obtained using a commercial kit (Wizard Genomic DNA Purification Kit, Promega, USA). The detection of phytoplasmas in single individuals of H. obsoletus Signoret was
performed using nested-PCR with universal P1/P7
primer pair followed by R16F2/R2 pair (Deng and Hi-

ruki, 1991; Gundersen and Lee, 1996; Lee et al., 1993;
Schneider et al., 1995) derived from 16S rDNA. Identification of phytoplasmas was done in subsequent RFLP
analyses using AluI, MseI, and RsaI according to Lee et
al. (1998).
Results
In the vineyard in Březí, where nettles are rarely
found, only 18 specimens were captured. The percentage of stolbur phytoplasma-positive specimens varied
from 0% to 67%, with average 31%. The maximum
number of H. obsoletus individuals was noted at the end
of June (figure 1A).
In the vineyard in Perná, 90 H. obsoletus were captured, all on the nettle. The occurrence culminated at the
end of the first helf of August. The percentage of stolbur
phytoplasma-positive specimens varied from 29% to
50%, with average 39% (figure 1B).
Sporadic occurrence of a few individuals of H. obsoletus was noted only at Lednice during the period 20082009. The situation changed completely in 2010 when
the number of captured individuals dramatically increased. In this year a total of 556 individuals was captured, mostly on nettles. The occurrence culminated
during the second half of July. The percentage of stolbur
phytoplasma-positive specimens varied from 21% to
86%, with average 59% (figure 1C).
In all the phytoplasma positive individuals only
stolbur phytoplasma presence was identified by
PCR/RFLP analyses.
During the year 2010 a total of 6,450 individuals of
bugs, leafhoppers, planthoppers and psyllids were collected. Other potential stolbur vectors, such as Aphrodes bicinctus (Schrank), Euscelidius variegates
Zachvatkin, Euscelis incisus (Kirschbaum), Lygus rugulipennis Poppius, Psammotettix alienus (Dahlbom),
Psammotettix confinis (Dahlbom), and Reptalus
panzeri (Löw) were caught, too. A molecular analyses
of the individuals and the evaluation of their infectivity
are in preparation.

Insect vectors of phytoplasmas and phytoplasma-vector interaction I

Acknowledgements
The work was supported by the Ministry of Education,
Youth and Sports of the Czech Republic within COST
project no. OC10034 and project MSM6198959215.
References

Figure 1. Population dynamics and infectivity of H. obsoletus in (A) Březí, (B) Perná, (C) Lednice localities.
Discussion
The planthopper H. obsoletus is the main vector of ‘bois
noir’ phytoplasma (stolbur) (Weber and Maixner, 1998;
Forte et al., 2010). It prefers herbaceous plant hosts C.
arvensis and U. dioica; other reported hosts such as Calystegium sepium (L.) R. BR., Lamium orvala L., Lavandula sp., and Vitex aguns-castus L. were described
(Alma and Tedeschi, 2010; Kessler et al., 2011) are of
minor importance in Czech Republic.
Population dynamics recorded on the localities studied
in Czech Republic are similar to those of H. obsoletus in
European countries and areas with the similar climate
conditions. A comparable vector dynamics described
Forte et al. (2010), a culmination delayed a few days
was noted in North-Eastern Italy (Lessio et al., 2007).
Infestation level of H. obsoletus varied from 31 to 59%
which is comparable to vector activity detected in the
Mosel Valley in Germany, where ca 30% of planthoppers were stolbur positive (Weber and Maixner, 1998).
Results presented in this study represent the first mass
occurrence of H. obsoletus Signoret in the Czech Republic from the 1950’s.

S128

ALMA A., TEDESCHI R., 2010.- Phytoplasma vectors in Italy.
Knowledge, critical aspects and perspectives.- Petria, 20:
650-663.
DENG S., HIRUKI C., 1991.- Amplification of 16S rRNA genes
from culturable and non-culturable mollicutes.- Journal of
Microbiological Methods, 14: 53-61.
FORTE V., ANGELINI E., MAIXNER M., BORGO M., 2010.- Preliminary results on population dynamics and host plants of
Hyalestes obsoletus in North-Easterm Italy.- Vitis, 49: 39-42.
GUNDERSEN D. E., LEE I-M., 1996.- Ultrasensitive detection of
phytoplasmas by nested-PCR assays using two universal
primer pairs.- Phytopathologia Mediterranea, 35: 144-151.
KESSLER S., SCHARER S., DELABAYS N., TURLINGS T., TRIVELLONE V., KEHRLI P., 2011.- Host plant preferences of Hyalestes obsoletus, the vector of the grapevine yellows disease
´bios noir´, in Switzerland.- Entomologia Experimentalis et
Applicata, 139: 60-67.
LEE I-M., GUNDERSEN-RINDAL D. E., DAVIS R. E., BARTOSZYK
I. M., 1998.- Revised classification scheme of phytoplasmas
based on RFLP analyses of 16S rRNA and ribosomal protein genes sequences.- International Journal of Systematic
Bacteriology, 48: 1153-1169.
LEE I-M., HAMMOND R. W., DAVIS R. E., GUNDERSEN D. E.,
1993.- Universal amplification and analysis of pathogen 16S
rDNA for classification and identification of mycoplasmalike organisms.- Phytopathology, 83: 834-842.
LESSIO F., TEDESCHI R., ALMA A., 2007.- Population dynamics, host plants and infection rate with stolbur phytoplasma
of Hyalestes obsoletus Signoret in Nort-Western Italy.Journal of Plant Pathology, 89: 97-102.
SCHNEIDER B., SEEMÜLLER E., SMART C. D., KIRKPATRICK B.
C., 1995.- Phylogenetic classification of plant pathogenic
mycoplasma-like organisms or phytoplasmas, pp. 369-380.
In: Molecular and Diagnostic Procedures in Mycoplasmology, Vol. 1 (RAZIN S., TULLY, J. G., Eds).- Academic Press,
San Diego, CA, USA.
SFORZA R., CLAIR D., DAIRE X., LARRUE J., BOUDON-PADIEU
E., 1998.- The role of Hyalesthes obsoletus (Hemiptera:
Cixiidae) in the occurrence of bois noir of grapevines in
France.- Journal of Phytopathology, 146: 549-556.
WEBER A., MAIXNER M., 1998.- Survey of populations of the
planthopper Hyalestes obsoletus Sign. (Auchenorrhyncha,
Cixiidae) for infection with the phytoplasma causing grapevine yellows in Germany.- Journal of Applied Entomology,
122: 375-381.

Corresponding author: Milan NAVRATIL (e-mail:
milan.navratil@upol.cz), Department of Cell Biology and
Genetics, Faculty of Science, Palacky University in Olomouc,
Slechtitelu 11, 783 71, Olomouc, Czech Republic.

