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During 2016 a survey for Hyalesthes obsoletus SIGNORET (Auchenorrhyncha: Cixiidae) was conducted in and around
three vineyards in the Herzegovina district of Bosnia and Herzegovina (BiH). H. obsoletus were collected using sweep
net and mouth aspirator from Convolvulus arvensis and Vitex agnus-castus. The identity of the caught adults was che-
cked using morphological characters of adults and male genitalia and employing molecular methods such as PCR/
RFLP on COI and ITS2 region and sequence analyses. All analyses confirmed the presence of H. obsoletus in the
herbaceous flora of Herzegovina's vineyards for the first time.

Keywords: Cixiidae, Convolvulus arvensis, Vitex agnus-castus, morphological identification, PCR, sequence analyses

Morphologische und molekulare Identifizierung von Hyalesthes obsoletus SIGNORET (Auchenorrhyncha: Cixi-
idae) in Weinbergen Herzegowinas. Im Jahr 2016 wurde das Auftreten von Hyalesthes obsoletus SIGNORET (Au-
chenorrhyncha: Cixiidae) in und um drei Weinberge im Kanton Herzegowina von Bosnien und Herzegowina erfasst.
H. obsoletus wurde mittels Kescher und Exhaustor von Convolvulus arvensis und Vitex Agnus-Castus gesammelt. Zur
Identifizierung der gefangenen Adulten wurden ihre dufleren morphologischen Merkmale sowie die der ménnlichen
Genitalien herangezogen., weiters wurden molekulare Methoden wie PCR/RFLP in der COI- und ITS2-Region
und Sequenzanalysen eingesetzt. Alle Analysen bestitigten das Vorkommen von H. obsoletus in der Krautschicht der
Weinberge Herzegowinas zum ersten Mal.

Schlagworter: Cixiidae, Convolvulus arvensis, Vitex agnus-castus, morphologische Identifikation, PCR, Sequenzana-
lysen
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Hyalesthes obsoletus Signoret (Auchenorrhyncha: Cixi-
idae) is a confirmed planthopper vector of 'Candidatus
Phytoplasma solani' (genetic group 16Sr-XII-A) to gra-
pevine and several horticultural crops in Euro-Mediterra-
nean regions (QUAGLINO et al., 2013; MAIXNER, 1994).
However, it has been observed that H. obsoletus prefers
weeds such as Convolvulus arvensis L., Urtica dioica L.
and, recently found, Vitex agnus-castus L., which simul-
taneously act as a host for the vector and a phytoplasma
reservoir (BRESSAN et al., 2007; Kosovac et al., 2015).
In Bosnia and Herzegovina (BiH) 'Ca. P. solani' has been
identified in grapevine, maize, pepper and celery (DE-
Li¢ et al.,, 2011 a, b; DELIC et al., 2016 b; KovACEVIC et
al,, 2014). Multigene characterisation on 'Ca. P. solani'
isolates from grapevine, pepper and celery (DELIC et al.,
2016 a, b) implied the role of H. obsoletus in the epide-
miologic route of the phytoplasma in the studied hosts.
On the other hand H. obsoletus has never been identified
in the cixiid fauna of BiH agro-ecosystems. So the main
aim of this work was to explore the presence of H. obsole-
tus on the main phytoplasma reservoir plants such as C.
arvensis and V. agnus-castus surrounding vineyards in the
Herzegovina region where previously the epidemiology
of 'Ca. P. solani' was confirmed by DELIC et al. (2011 a,
b). Furthermore, the focus was to confirm the identity of
H. obsoletus adults using morphological and molecular
characters.

MATERIAL AND METHODS

In July 2016, a small-scale survey was carried out
in vineyards at three sites in the Herzegovina regi-
on (Trebinje, GPS: 42°40'37"N18°19'S2"E; Popovo
polje GPS:42°5122"N18°27'S2"E; and Ravno, GPS:
42°53'0"N'17°99'20"E). Leathoppers and planthoppers
were collected using sweep net and mouth aspirator di-
rectly from C. arvensis and V. agnus-castus found inside
and outside of the vineyards. All specimens were kept
in 96 % ethanol until morphological identification and
DNA extraction. Collected specimens were individually
identified to the family or genus level, observing mor-
phological features through a stereo microscope. Iden-
tification was confirmed according to the identification
guides by HOLZINGER et al. (2003) and BIEDERMAN
and NIEDRINGHAUS (2004).

The total DNA from three individual H. obsoletus speci-
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mens (two collected from V. agnus-castus and one from
C. arvensis) was isolated using the EXTRACTME DNA
Tissue Kit (Blirt DNA-Gdansk, Gdansk, Poland), accor-
ding to manufacturer’s instructions.

For the PCR analyses primers amplifying the ITS2 regi-
on and mtCOI fragment were employed. The amplifica-
tion of the ITS2 region was carried out with ITS2fw and
reverse ITS2rv primers, respectively (CoLLINS and PAs-
KEWITZ, 1996). A fragment of COI mitochondrial gene
was amplified using C1-J-2195 and L2-N-3014 primer
pair (SIMON et al., 1994). The ITS2 and COI fragments
amplified from H. obsoletus were digested with the Tagl
restriction enzyme at 65 °C for two hours.

For additional identification, selected PCR products
of ITS2 and COI fragments were sent to Macrogen
(Amsterdam, Netherlands) for sequencing. BLAST ana-
lysis (Basic Local Alignment Search Tool; http://blast.
ncbi.nlm.nih.gov/ Blast.cgi) was used to compare the se-
quences obtained with those from the GenBank.

RESULTS AND DISCUSSION

In total twenty-five H. obsoletus adults were captured
from the field (10 from V. castus-agnus and 15 from C.
arvensis) from all surveyed vineyards. The species is
easily recognized because of its whitish collar-like pro-
notum (Fig. 1). Still, the main characters for morpho-
logical identification are the shape of the aedeagus and
the genital style (Fig. 2a, b, ¢). In addition to H. obsoletus
the presence of Reptalus cuspidatus, Philaenus spumarius,
Aphrophora alni, Dictyophara europaea, Eupelix cuspida-
ta and unidentified species from the Cicadellidae family
was revealed.

The amplification of the ITS2 region provided fragments
with a size of 880 bp while fragments of 890 bp were
amplified using a primer specific for the mitochondrial
COI gene. The obtained RFLP profiles with TaqI of COI
sequences provided species-specific digestion patterns
for H. obsoletus (~210 bp, ~680 bp) and of ITS2 ampli-
cons ~800 bp) what is in line with specific RELP pat-
terns for H. obsoletus described in BERTIN et al. (2010).

The ITS2 sequences from all the three H. obsoletus spe-
cimens are available in GenBank (accession numbers:
KY320566-68), and the BLAST analyses revealed that
they were 99 % identical with the H. obsoletus specimen
collected from Romania (GenBank Acc.No.GU552996)
(BeRTIN et.al, 2010).
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Comparing the sequenced COI fragment, we found
out that the obtained sequences of H. obsoletus Gen-
Bank accession numbers: KY320569-70 revealed a 98
% identity with H. obsoletus specimens collected from
Russia (GenBank Acc.No.GUS53002), Italy (GenBank
AccNo.FN179291) and Romania (GenBank Acc.No.
GUS553001) (BERTIN et.al, 2010).

This study provided evidence for the presence of H. ob-
soletus in the Herzegovina district of BiH using morpho-
logical and molecular tools. According to literature data
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this is also the first report of H. obsoletus on BiH territo-
ry. In the survey, H. obsoletus adults were collected inside
(C. arvensis) and outside (V. castus-agnus) of vineyards.

Considering BLAST analyses of sequenced specimens,
PCR/RFLP assays on ITS2 and COI regions showed to
be suitable for correct assignment of the individuals to
species in accordance with the previous morphological

identification.

P
JEMAIT

Fig. 1: H. obsoletus — male

Fig. 2: H. obsoletus — a) male anal segment; b) genital style; c) aedeagus

- 179 ---



MITTEILUNGEN KLOSTERNEUBURG 67 (2017): 177-181

REFERENCES

BeRrTIN, S., Picciau, L., Acs, Z., ALMA, A., AND Bos-
co, D. 2010: Molecular identification of the Hyalesthes
species (Hemiptera: Cixiidae) occurring in vineyard
agroecosystems. Annals of Applied Biology 157 (3):
435-44S.

BiEDERMANN R. UND NIEDRINGHAUS R. 2004: Die Zi-
kaden Deutschlands - Bestimmungstafeln fiir alle Arten.

Scheefel. 409 pp, 2004.

Bressan, A., TuraTA, R., MAIXNER, M., Sr1azzi, S,
Boupon-Papiey, E., AND Girovrami, V. 2007: Vec-
tor activity of Hyalesthes obsoletus living on nettles and
transmitting a stolbur phytoplasma to grapevines: a case
study. Annals of Applied Biology 150: 331-339.

CorLins, FH AND PaskewiTz, SM. 1996: A review
of the use of ribosomal DNA (rDNA) to differentiate
among cryptic Anopheles species. Insect Molecular Bi-

ology S: 1-9.

DeLi¢, D, ConTALDO, N., PALTRINIER], S., LoLIC, B,
buri¢, Z., HrRNCIC, S., AND BERTACCINI, A. 2011A:
Grapevine yellows in Bosnia and Herzegovina: surveys
to identify phytoplasmas in grapevine, weeds and insect
vectors. Bulletin of Insectology 64 (supplement): 245-
246.

DELIC, D., LoLi¢, B, AND KARACIC, A. 2011b: Screen-
ing for phytoplasma presence in West Herzegovina vine-
yards. Phytopathogenic Mollicutes, 1: 87-90.

Deri¢, D, BaLecH, B, RapuLovi¢, M., LoLi¢, B,
KARACIC, A., VUKOSVLJEVIC V., DURIC, G. AND JOva-
Novi¢-CveTKoVIC T. 2016a: Vinpl and stamp genes
variability of ‘Candidatus phytoplasma solani’ in Bosnian
and Herzegovinian grapevine. European Journal of Plant
Pathology 145 (1): 221-225. (DOI) 10.1007/s10658-
015-0828-z.

DELIC etal.

Deri¢, D., ConTtaLpO, N, LoLi¢, B,, MORAVCEVIC,
b., M1Lo$evi¢, D. and Berraccing, A. 2016b: Multi-
gene characterization of ‘Candidatus phytoplasma sola-
ni’ strains infecting pepper, celery and maize in Bosnia
and Herzegovina. MITTEILUNGEN KLOSTERNEU-
BURG (0007-5922), 4* European Bois Noir Workshop,
March 9-11, 2016, Klosterneuburg, Austria, Rebe und
Wein, Obstbau und Friichteverarbeitung, Vol.66/2016
No.1 Supplement p: 55-59.

HorziNGER, W. E.,, KAMMERLANDER, 1., and NICKEL
H. 2003: The Auchenorrhyncha of Central Europe/ Die
Zikaden Mitteleuropas, Volume 1 Fulgoromoropha, Ci-
cadomorpha excl. Cicadellidae, p. 673. Leiden-Boston:
Brill.

Kosovac, A., Rabponji¢, S., HrRnCIC, S., KrsTic, O,
To$evsky, L. and Jovi¢, J. 2015: Molecular tracing of the
transmission routes of Bois noir in Mediterranean vine-
yards of Montenegro and experimental evidence for the
epidemiological role of Vitex agnus-castus (Lamiaceae)
and associated Hyalesthes obsoletus (Cixiidae). Plant Pa-
thology 65 (2): 285-298. doi:10.1111/ppa.12409

Kovacevi¢, M., buri¢, Z., Jovi¢, ], PErkovi¢, G,
Louvi¢, B, HrRNCIE, S., TOSEVSKI, 1. and DeLIC D. 2014:
First report of stolbur phytoplasma associated with
Maize redness disease of maize in Bosnia and Herzegov-
ina. Plant Disease 98 (3): 418.

MAIXNER, M. 1994: Transmission of German grapevine
yellows (Vergilbungskrankheit) by the planthopper Hy-
alesthes obsoletus Auchenorrhyncha: Cixiidae). Vitis 33:
103-104.

SimoN C., FraTiI E.,, BECKENBACH, A., CRESPI, B., L1y,
H. aND FLooxk P. 1994: Evolution, weighting, and phy-
logenetic utility of mitochondrial gene sequences and

- 180 ---



MITTEILUNGEN KLOSTERNEUBURG 67(2017): 177-181 DELIC et al.

a compilation of conserved polymerase chain reaction
primers. Annals of the Entomological Society of Ameri-
ca87(6): 651-701.

QuaLiNo, E, ZHAO, Y., CasATl, P, BULGAR]I, D., BiaN-
co, P.A., We1, W,, aND Davis, R.E. 2013: ‘Candidatus

Phytoplasma solani, a novel taxon associated with stol-
bur- and bois noir-related diseases of plants. Internation-
al Journal of Systematic and Evolutionary Microbiology
63: 2879-2894. doi: 10.1099/ijs.0.044750-0.

Received February, 6, 2017

- 181 ---


https://www.researchgate.net/publication/321106231

