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ABSTRACT

Jikradia olitoria Say is a Nearctic leafhopper that was recently reported in several European countries. Given its role as the

vector of phytoplasmas associated with Grapevine Yellows diseases (GYD) in its native range, its presence in European vineyard

agroecosystems could represent an important phytosanitary risk. In Europe, the quarantine GYD Flavescence dorée (FD) is

widespread and causing important economic losses. Its main vector, Scaphoideus titanus Ball, was also introduced from North

America. Therefore, investigating the potential role of such new insect species is of crucial importance. In this study, we report
the first detailed record of J. olitoria in Switzerland, particularly in the Swiss southern Alps. Systematic monitoring conducted
over two consecutive years (i.e., 2023 and 2024) using chromotropic traps in seven sites allowed to confirm its widespread pres-

ence in the southern Alps, both inside vineyards as well as in the nearby forest edge compartment. Moreover, a subset of the

collected specimens was analysed to test potential infection by phytoplasmas associated with FD. No phytoplasma infections
have been detected so far. The surveillance and the early detection of new potential vectors remain, however, crucial to mitigate

new potential phytosanitary threats for European viticulture.

1 | Introduction

Jikradia olitoria (Say 1830; Synonyms: Jassus olitorius, Coelidia
olitoria; Hemiptera:  Auchenorrhyncha: Cicadomorpha:
Membracoidea: Cicadellidae: Coelidiinae: Teruliini) is a po-
lyphagous leafthopper native to North and Central America that
is known for its wide host range, which includes both woody
plants and shrubs (Lowry 1933; DeLong 1948; Chandler and
Hamilton 2017). Adults typically measure 6-8 mm in length and
are predominantly ochraceous in coloration (Figure 1). Imagoes
present a clear sexual dimorphism: males exhibit a darker, more
homogeneous pigmentation pattern, whereas females are gen-
erally paler and can be recognized by the presence of two wide
ivory transverse bands across the forewings (Casiraghi and

Poggi 2025). The head is well developed, slightly narrower than
the pronotum, and has a broadly rounded anterior margin. The
compound eyes are conspicuously large, semiglobular, and cover
more than two-thirds of the dorsal head surface. The forewings
are elongated, with evident venation and a broadly rounded api-
cal margin. According to Nielson (1979), the male pygofer does
not bear caudodorsal or caudoventral processes in lateral view.
The aedeagus is elongate, slender, tubular, and asymmetrical,
while in lateral aspect, it is broadly curved, tapering to an acute
apex. Near the apex, the lateral margin bears numerous short
spine-like structures resembling setae, while the gonopore is
positioned subapically. Nymphs measure 1-2mm and are dark
brownish, with yellow-green variations visible on the interseg-
mental membranes (Figure 1).
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FIGURE1 | Jikradia olitoria imago specimen after emergence from exuvia (left) and nymphal instar (right) on grapevine leaf. Pictures taken in a
vineyard protected with hail nets. [Colour figure can be viewed at wileyonlinelibrary.com]

In its native habitat, J. olitoria has been identified as a potential
vector of ‘Candidatus Phytoplasma pruni’-related NAGY-IIIf3
strains that are associated to the North American Grapevine
Yellows disease (NAGY; Beanland et al. 2006; Davis et al. 2015,
2018; Lenzi et al. 2019). As observed also with other phytoplas-
mas associated with Grapevine Yellows (GY) globally, NAGY
phytoplasmas are transmitted by phloem-feeding insect vectors
and remain confined to the plant's phloem tissues, disrupting
its physiology. This leads to symptoms such as yellowing or red-
dening of the leaves, stunted growth, and failure of grape de-
velopment (Pearson et al. 1985; Wolf 2015). These are the same
general symptoms associated with other GY diseases which are
triggering important losses in viticulture, such as Flavescence
dorée (FD; Caudwell 1957), Bois noir (Daire et al. 1997; Sforza
et al. 1998), and Australian Grapevine Yellows (Magarey and
Wachtel 1986).

In Europe, J. olitoria was first identified in 2010 in northern Italy
by Nielson et al. (2014) and has been since then sporadically
observed in southwestern France (Albre and Gibernau 2019),
Austria (Kunz et al. 2025), and Spain (Casiraghi and
Poggi 2025). Importantly for southern Switzerland, Casiraghi
and Poggi (2025) also reported a single record related to Canton
Ticino from the citizen science platform iNaturalist. The spo-
radic detection on traps deployed in European winegrowing re-
gions and records from citizen science platforms suggest at least
a transient presence potentially due to accidental introductions,
while its status as a fully established and reproducing population
remains uncertain, including for the Swiss southern Alps. This
echoes the historical invasion pattern of Scaphoideus titanus
Ball, the main vector (primary epidemic grapevine-to-grapevine
vector) of the phytoplasmas associated with FD, which also
began with sporadic and localized detections in France before
broadly spreading across much of the winegrowing areas of
the European continent with suitable climatic conditions for
the insect species (Bonfils and Schvester 1960; Chuche and
Thiéry 2014; Jermini et al. 2014; Gonella et al. 2024).

Due to the limited options for vector control measures, usu-
ally based on insecticide applications, and the ongoing threats
posed by GY associated with non-native vectors, assessing the

ability of lesser-known or newly introduced leafhopper species
to transmit GY diseases represents a key issue of modern GY
management strategies. In this context, the early detection and
the assessment of a potential involvement of J. olitoria in phyto-
plasma transmission within European vineyards, in particular
with ‘Candidatus Phytoplasma vitis’ belonging to the taxonomic
subgroups 16SrV-C and 16SrV-D and associated with the FD
disease (Firrao et al. 2004; Lee et al. 2004; Jeger et al. 2016),
represent key steps to prevent the establishment of new vector-
pathogen complexes that could undermine current FD manage-
ment strategies.

Regarding the vineyard agroecosystem of the Swiss southern
Alps, the arrival of J. olitoria has been considered very likely due
to the close proximity to northern Italy. The record reported by
Casiraghi and Poggi (2025) which was retrieved on the citizen
science platform iNaturalist could only suggest an occasional
and sporadic presence in Canton Ticino and was indexed after
the first on-field observations and the beginning of the research
activities presented in this study. This article aims at present-
ing a first detailed account of the current distribution of J. oli-
toria in the Swiss southern Alps and at exploring its potential
role in the epidemiology of FD as a putative vector of 16SrV-
phytoplasmas (i.e., to assess its ability to acquire FDp and FDp-
like phytoplasmas).

2 | Materials and Methods
2.1 | Study Area and Experimental Design

The study area is represented by the winegrowing area of the
Swiss southern Alps. In the area, two GY are known: Bois
noir and Flavescence dorée (Schaerer et al. 2007). Flavescence
dorée (FD) was first reported in Switzerland in 2004 and is by
far the most widespread and problematic GY for viticulture
in the region, despite the systematic implementation of the
mandatory control measures, that is, insecticide applications
targeted at the main vector, S. titanus, and removal of the in-
fected grapevines (Jermini et al. 2014). Moreover, alternative
epidemiological cycles involving plant species present in the
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landscape surrounding vineyards, such as Corylus avellana
Linnaeus and Alnus glutinosa Linnaeus, together with alter-
native vectors, such as Orientus ishidae Matsumura (i.e., in-
sects capable of acquiring and transmitting FDp beyond the
primary vector S. titanus and, thus, the primary epidemiolog-
ical cycle) complicate disease management (Casati et al. 2017;
Rizzoli et al. 2021).

In 2023 and 2024, seven vineyards and their surrounding
landscape (mostly consisting of forest) across the Canton of
Ticino were surveyed for the presence of leafhoppers using
yellow sticky traps (YST; Rebell Giallo, Andermatt Biocontrol
AG; Figure 2) as part of ongoing efforts to monitor the popu-
lation abundance of FD phytoplasma vectors. Of the 7 sites, 5
were monitored at low resolution with 10 YST per site (6 hung
in the vineyard on the highest wire of the training system and
4 installed on a wooden pole in the landscape), while the sites
of Avegno and Bedano were investigated at higher resolution
with 30 and 49 YST, respectively (Table 1). In 2023, the pres-
ence of J. olitoria adult specimens was determined between
August and October. The following year, the sampling period
was extended from June to October. YST were replaced weekly.

2.2 | Leafhopper Collection and Processing

After collecting and replacing YST, the material was transported
to the laboratory and stored at 5°C for a maximum of 2 days be-
fore insect identification and further processing. Specimens
on YST were examined under a stereo microscope (Olympus
SZX16 with SDF PLAPO 1XPF objective lens) and identified
using the determination key by Nielson et al. (2014). A subset
of J. olitoria specimens was detached from YST using Glurex
forte (50%-100% D-Limonene [v/v], Andermatt Biocontrol AG,
Grossdietwil, Switzerland), washed in 70% Ethanol (v/v) and
transferred into tubes containing 99% Ethanol (v/v) in pools of

five individuals. The tubes were then stored at —20°C until mo-
lecular analysis.

2.3 | Hatching Experiment

To test the ability of J. olitoria to oviposit in grapevine bark, a hatch-
ing experiment was conducted in 2024 and 2025 using grapevine
wood collected from the Giornico site. This site was selected due
to the consistently high number of J. olitoria captures recorded in
2023. In November 2023 and 2024, grapevine wood was collected,
separated depending on plant part (trunk and fruiting cane) and
transported to the research facility in Cadenazzo, where it was
stored at 4°C. At the end of April 2024 and 2025 wood samples
were grouped according to plant part (i.e., trunk and fruiting
cane), weighted, and placed into separate rearing cages (160 um
nylon mesh, 120x 50 50cm; BugDorm, MegaView Science Co.
Ltd., Taichung, Taiwan). To prevent egg desiccation, the wood was
moistened every other day. Air temperature in the experimental
room was recorded at 2-h intervals using a data logger (HOBO Pro
v2 U23-001, Onset Computer Corporation, Bourne, MA, USA).

Oviposition was assessed indirectly through the collection of
freshly hatched nymphs to avoid egg damage and simplify spe-
cies identification (Chuche and Thiéry 2009; Oggier et al. 2025).
To this end, two potted broad bean plants (Vicia faba var.
major ‘Aqua Dulce’; seeds obtained from Sativa Rheinau AG,
Switzerland) were placed into each cage as a food source for
the emerging nymphs. The plants were watered weekly and
replaced when necessary. Cages were inspected every other
day until the end of June when no additional hatchings were
observed for two consecutive weeks. Newly emerged nymphs
were collected using an electric aspirator (InsectaVac Aspirator,
BioQuip Products Inc., USA), identified to species level under a
stereomicroscope following Nielson et al. (2014), and preserved
in ethanol at —20°C for subsequent molecular analysis.
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FIGURE 2 | Geographic distribution of experimental sites. (A) Location of the study area within Switzerland; T: Canton Ticino. (B) Black dots:

Sites included in the monitoring network; white star: Site where pruned grapevine wood was sampled to perform hatching experiments. [Colour

figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 | Jikradia olitoria total captures divided by plot and trap type, mean captures per trap and ratio between the two sampling years.

Total captures Mean captures/YST £ SE
NYST Mean = NYST Mean = Ratio
Plot Trap type  YST/plot  2023*  2024®>  (2023) SE (2023) (2024) SE (2024)  2024/2023
Avegno L 15 11 44 165 0.07+0.03 270 0.16 £0.03 2.29
\' 15 8 36 160 0.05+0.02 267 0.13+£0.03 2.60
Bedano L 35 45 379 385 0.12+£0.02 626 0.61+0.06 5.08
\' 14 12 87 154 0.08£0.02 250 0.35£0.08 4.38
Biasca L 4 0 0 44 0 72 0 0
\% 6 0 0 65 0 108 0 0
Genestrerio L 4 29 77 44 0.66+0.19 72 1.07+0.26 1.62
\' 6 4 2 65 0.06x0.05 104 0.02x0.01 0.33
Giornico L 4 127 131 44 2.89+0.77 72 1.82+0.29 0.63
\% 6 1109 2679 64 17.33+3.09 107 25.04+3.60 1.45
Maggia L 4 1 1 44 0.02+0.02 72 0.01+£0.01 0.50
\' 6 0 0 66 0 108 0 0
Vezia L 4 24 28 44 0.55+0.18 72 0.39+0.11 0.71
\' 6 105 117 64 1.64+0.27 108 1.08+0.18 0.66

Abbreviations: L, landscape YST; N YST, overall number of processed YST throughout the experiment in 2023 and 2024, respectively; V, vineyard YST; YST/plot,

yellow sticky traps installed in each plot.
2Short sampling period (August to October).
YExtended sampling period (June to October).

2.4 | Nucleic Acid Extraction and Molecular
Analysis

Insects were homogenized in 900uL of extraction buffer (3%
Cetyltrimethylammonium bromide CTAB, 1.4M NacCl, 25mM
EDTA, 100mM Tris-HCl, 2% p-Mercaptoethanol, pH8.0) and
shaken for 30min at 600rpm and 65°C. A total of 900uL of
Chloroform/Isoamylalcohol were added, homogenized by vor-
texing for 5s and centrifuged for 5min at 3000x g. The aqueous
layer was carefully transferred to a new tube, mixed with an
equal volume of cold Isopropanol, and incubated for 60 min at
—20°C for nucleic acid precipitation. Precipitated material was
recovered by 2min of centrifugation at 10,000x g and washed
with 1mL of 70% Ethanol. The pellet was dried overnight at room
temperature and resuspended into 100 uL of PCR-grade water.

The presence of 16SrV-phytoplasmas was detected using a du-
plex qPCR method, modified from that described by Oggier
et al. (2023). This allowed for the simultaneous detection of
16SrV-phytoplasmas and the eukaryotic 28S rDNA of the insects
(Mittelberger et al. 2020), applied with a final volume of 15uL
using a GoTaq Probe qPCR kit (Promega) and CFX96 thermo-
cycler (Bio-Rad); map gene was amplified by nested PCR as de-
scribed in Arnaud et al. (2007).

2.5 | Insect DNA Barcoding

Universal primers LCO-1490 (5'-GGT CAA CAA ATC AAA
AGA TAT TGG-3") and HCO-2198 (5 TAA ACT TCA GGG TGA

CCA AAA AAT CA-3’) (Folmer et al. 1994) were used to amplify
the 5’-end portion of the Cytochrome Oxydase I (COI), under
the following conditions: 2min initial denaturation, followed by
35cycles of 30s denaturation at 95°C, 45s annealing at 42°C, and
1min elongation at 72°C, followed by a final extension of 8 min at
72°C. All amplification reactions were performed using GoTaq
G2 Flexi polymerase (Promega). Following quality control via
electrophoresis on a 1% agarose gel, the PCR products were puri-
fied by ultrafiltration with NucleoFast 96 PCR plates (Macherey-
Nagel). The products were sent to Fasteris (Switzerland) for
forward and reverse sequencing using Sanger technology. The
species was assigned by blasting the amplicon against the public
COI-5P animal library from BoldSytems BarcodeID (https://id.
boldsystems.org; accessed in January 2026).

3 | Results

3.1 | Jikradia olitoria Presence and Abundance in
Southern Switzerland

Captures of J. olitoria across seven plots revealed substantial spa-
tial variability within the study area. A total of 1475 individuals
were captured in 2023 (short sampling period: August-October),
increasing to 3581 specimens in 2024 (extended sampling pe-
riod: June-October; Table 1). When restricting the comparison
to the same sampling window (August-October), captures ap-
proximately doubled from 2023 to 2024 (refer to Figures S1-S2
for the population dynamics within the vineyard and landscape
compartments and Table S1 for the raw data).
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The Giornico site accounted for most captures in both years
(83.8% of all specimens captured in 2023 and 78.5% in 2024,
respectively). Bedano was the second most affected site, with
523 individuals captured across both years. Most adults were
trapped in landscape YST, and a 4.8-fold increase in mean cap-
tures per trap from 2023 to 2024 indicated a clear population
increment that was consistent across habitats. In Avegno, cap-
tures doubled and, although absolute numbers remained rather
low relative to other sites, the consistent rise suggests a moderate
local population increase. Captures in Genestrerio also showed
a moderate increase, predominantly within the landscape com-
partment. On the other hand, although captures remained
higher in the vineyard in Vezia, the 2024 population was con-
sistently lower across the site with both trap types showing a
decline in captures. Biasca and Maggia showed no or negligible
captures, respectively.

Interestingly, in Giornico and Vezia, most captures took place
in the vineyard (i.e., 88.9% and 94.6% of all specimens captured
in the two sites during 2023 and 2024, respectively), whereas
in the other sites with J. olitoria presence, specimens were
mainly collected in the surrounding landscape rather than in
the vineyard.

3.2 | Hatching Experiment and Verification
of Species Identity

A total of 23 J. olitoria nymphs hatching from grapevine wood
were recorded over the 2-year period (Table 2, Table S2), with
most hatching events occurring in the second half of May.
Most hatched nymphs were found in the cages hosting wood
sampled from the trunk portion. In 2025, hatching events on
grapevine increased noticeably with respect to 2024, including
hatchings from the fruiting canes (Table 2). DNA barcoding
performed using the mitochondrial Cytochrome ¢ Oxidase sub-
unit I (COI) gene on a subset of newly emerged nymphs allowed
verification of species identity. Two sequences were submitted
to BOLD (https://boldsystems.org/; Ratnasingham et al. 2024)
under Process Identification numbers (Process ID) JKCH001-25
and JKCHO002-25 and to GenBank under Accession numbers
PX712184 and PX712185.

TABLE 2 | Jikradia olitoria hatching events divided by year and
wood structural part. For the hatching experiment, grapevine wood
was collected from the Giornico site due to the large J. olitoria adult
population observed in 2023.

Grapevine
structural Mass  Hatching Hatching
Year part [kg] events events/kg
2024 Trunk 14.03 10 0.71
Fruiting 5.43 0 0
cane
2025 Trunk 3.75 9 2.40
Fruiting 7.37 4 0.54
cane

3.3 | Molecular Analysis for 16SrV-Phytoplasma
Infection

In 2023, a subset of 94 J. olitoria adult specimens, collected from
YST in both vineyard and landscape habitats in 5 out of 7 sites
(excluding Biasca and Maggia), were grouped into 20 pools and
tested for 16SrV-phytoplasma infection. qPCR screening identi-
fied four pools as positive; however, all exhibited high quantifi-
cation cycle values (Cq> 35), and subsequent nested PCR (map
gene) failed to confirm the presence of phytoplasma DNA. These
findings suggest that the initial qPCR signals likely represented
false positives rather than true infections. In 2024, a subset of
102 J. olitoria specimens were individually analysed and re-
sulted negative to 16SrV-phytoplasma infection.

4 | Discussion

The present study provides the first official record of J. olitoria
for Switzerland and detailed evidence of an established popula-
tion in the Swiss southern Alps. Results of the field investigations
and of the successful hatching experiments from grapevine wood
unequivocally indicate that the species is not merely a transient
visitor but can complete its life cycle in the vineyard agroecosys-
tem of the study area. The hatching experiment confirmed the
role of grapevine, especially the trunk wood, as a reproductive
host in the European context. The prevalence of nymph emer-
gence from trunk wood rather than fruiting cane further suggests
a preference for thicker or older bark tissue that may provide more
favourable conditions for development as previously observed for
S. titanus when comparing 1 versus>2-year-old wood (Chuche
and Thiéry 2014). The increase in hatching frequency between
2024 and 2025 could reflect the observed increase in captures
between 2023 and 2024 in the Giornico site. The important and
consistent captures in the vineyards of Giornico and Vezia con-
firm a strong potential for association with cultivated grapevine
habitats similarly to S. titanus (Gonella et al. 2024). The markedly
higher abundance observed in Giornico compared with other
sites suggests that this location may represent the point of the
species’ initial accidental introduction or at least where a major
introduction event could have taken place. This hypothesis is fur-
ther supported by the proximity of a major trans-Alpine highway
connecting Italy to northern Europe, including a road freight traf-
fic control checkpoint, which could facilitate unintentional trans-
port. In the remaining experimental sites, a south to north spread
along ecological corridors seems more likely, as indicated by the
higher capture rates on YST located within forest compartments
and the confirmed presence in the neighbouring Italian region
of Lombardy since 2010 (Nielson et al. 2014). Moreover, the ab-
sence of captures in rather peripheral and northwards sites, such
as Maggia or Biasca, further supports this interpretation.

The recorded widespread presence of J. olitoria in the study
area and its hypothesized natural migration patterns represent
a potential increase of the likelihood of accidental phytoplasma
acquisition from plant species in the landscape, where woody
species such as A. glutinosa and gone-wild grapevines have
already been reported to be infected with epidemic FD phyto-
plasma (FDp) strains (Rizzoli et al. 2021; Oggier, Conedera,
et al. 2024). At the current state, molecular analyses revealed
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no evidence of 16SrV-phytoplasma infections in the tested speci-
mens (Table 3). However, the rather important presence of J. oli-
toria in vineyards and its ability to complete its life cycle in the
same compartments warrant continued surveillance. The species
is a vector of the NAGYIIIf strain associated with NAGY (Lenzi
et al. 2019), and its proximity to grapevines or other plant species
infected with FDp could provide opportunities for natural patho-
gen acquisition and transmission. Given the parallels with the
early invasion dynamics of S. titanus, which also began with spo-
radic detections before becoming the key vector of FDp (Chuche
and Thiéry 2014), J. olitoria may pose a similar risk in the future
if suitable ecological and epidemiological conditions converge.

The quick establishment of J. olitoria in southern Switzerland
underscores the importance of enhancing and adapting territo-
rial surveillance schemes beyond S. titanus by including other
potentially harmful insect species, which are often ignored
and thus not included in the official lists provided by the na-
tional plant protection services. In fact, other allochthonous
species such as O. ishidae, Osbornellus auronitens Provancher,
and Erasmoneura vulnerata Fitch were already able to colonize
the study area very quickly (beside O. auronitens) and were
not included in any official list of quarantine or harmful pests
(Guglielmino 2005; Nickel 2010; Jermini et al. 2014; Trivellone
et al. 2017; Rizzoli et al. 2020). In the particular case of O. ishi-
dae, this East Palearctic species has become an additional player
in the epidemiology of FD (Table 3; Casati et al. 2017; Malembic-
Mabher et al. 2020; Rizzoli et al. 2021; Jarausch et al. 2023;
Oggier, Conedera, et al. 2024), and has adapted to acquire ad-
ditional phytoplasmas, such as ‘Candidatus Phytoplasma ulmi’
(Oggier, Debonneville, et al. 2024).

Long-term studies on J. olitoria in the study area combining field
surveys, molecular diagnostics, and experimental transmission
trials will be essential to clarify its epidemiological relevance.
Phenology, habitat association, and oviposition behaviour sug-
gest that existing monitoring protocols used for other leathop-
per species, such as S. titanus, can be readily employed to track
the population dynamics of J. olitoria as well. At the same time,
the tools and infrastructure for phytoplasma detection are also
widely used and available. Ultimately, early risk assessment
is particularly critical given the potential for synergistic inter-
actions among multiple leafhopper and host plant species in
sustaining phytoplasma reservoirs within complex vineyard
agroecosystems.
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