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Abstract: This is the first report on the occurrence of andromeda lace bug, Stephanitis (Stephanitis) takeyai Drake and Maa, 1955, and

rhododendron lace bug, Stephanitis (Stephanitis) rhododendri Horvath, 1905, in Slovakia. Syntopic colonies of both species were found

on rhododendron shrubs (Rhododendron sp.) in south-western Slovakia in 2015. The feeding of the lace bugs resulted in damage to

infested rhododendrons. Leaves turned yellow and brown, prematurely dropped what led to continuous drying up of twigs and the

whole plants. Details on morphology of adult stages of the two species, description of damage symptoms and economic importance

of these pests are presented and discussed.
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Introduction

Lace bugs are a specific group of insects of the Hemipter-
an family Tingidae, which contains 2,351 phytophagous
species in about 300 genera of cosmopolitan distribution
(Froeschner 1996; Guilbert 2016). Until now, as many as
182 tingids comprising six species of Stephanitis genus
have been recorded in Europe (Aukema 2013). Out of
the six Stephanitis species only three are indigenous and
the other three have been introduced to Europe. Two
non-native species, Stephanitis (Stephanitis) takeyai Drake
and Maa, 1955, the andromeda lace bug, and Stephanitis
(Stephanitis) rhododendri Horvath, 1905, the rhododendron
lace bug, were introduced to Europe on imported orna-
mental plants during the last century. While S. takeyai is
native to Japan, where it was described as Tingis globulifera
Matsumura 1905 (Drake and Ruhoff 1965), S. rhododendri
is native to North America (Bailey 1950), but was first de-
scribed in Boskoop (the Netherlands) at the beginning of
the 20th century (Horvath 1905). Stephanitis takeyai was
introduced into the USA from Japan in about 1945 and
became a serious pest of Pieris japonica (Thunb.) D. Don ex
G. Don and other ornamental Ericaceae (Dunbar 1974). In
Europe, the species was first recorded in the Netherlands
(Boskoop) in 1994 and followed soon by the reports about
its occurrence in other countries. It has already been ob-
served in Great Britain (1995), Poland (1998), Italy (2000),
Germany (2002), Belgium (2003), France (2004), the Czech
Republic (2008), Hungary (2011) and Austria (2011) (Soi-
ka and Labanowski 1999; Colombo and Limonta 2001;
Homes et al. 2003; Streito 2006; Hradil et al. 2008; Friess
2011; Vétek et al. 2012). The findings in Europe were most-
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ly recorded on P. japonica and azaleas. Stephanitis rhodo-
dendri was introduced to Europe on rhododendrons from
North America more than 100 years ago and has been
spread to eleven countries of Western Europe including
British Isles and Scandinavia (Drake and Ruhoff 1965;
Jones 1993; Aukema 2013).

Some tingids restrict their feeding to a single host or
a group of related plants, while others are highly polyph-
agous. A broad spectrum of plant species within families
of Hippocastanaceae, Magnoliaceae, Pinaceae, Rosaceae,
Saxifragaceae and Styracaceae are reported as hosts for
S. takeyai (Drake and Ruhoff 1965; Mead 1967; Wheeler
1977; Watanabe 1983; Soika and Labanowski 1999).
On the contrary, S. rhododendri has narrower host spec-
trum limited only to genera of Ericaceae family (Drake
and Ruhoff 1965; Mead 1967). From the economic point
of view, both species can cause a significant damage to
ornamental Ericaceae mainly because of their high den-
sity population occurring on the host plants. There are
no serious insect pests of rhododendrons and androm-
eda in Slovakia, but a spread and establishment of these
lace bugs might pose a threat to the nursery industry and
growers of the ornamental or fruit Ericaceae. Moreover,
the polyphagous nature of S. takeyai can become a seri-
ous concern in regards to extending range of plant taxa
including the domestic flora.

This paper briefly informs about the first observation
of S. takeyai and S. rhododendri in Slovakia. Morphology
and biometric measurements of adults are provided and
symptoms with plant damage are shortly discussed.
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Materials and Methods

Colonies of lace bugs were accidentally discovered on
three shrubs of Rhododendron sp. grown in a local cem-
etery (48°00'33.09”N 18°09'16.42”E, 115 m a.s.l.) in the
town of Nové Zamky in May 2015. Symptoms of brown-
ish to rusty coloured foliage of the shrubs were noticed
from the distance and indicated a nutrient deficiency
chlorosis, sunburn damage, or other type of physiologi-
cal disorder. However, detailed investigation of leaves
revealed a presence of numerous colonies of lace bugs
on the lower side. Both adults and nymphs were feed-
ing together and oily black spots with cast-off skins could
be seen along with the lace bug colonies on the leaves.
The shrubs were 40-50 cm tall and grew together in one
group. The samples of insects were taken together with
the twigs of the shrubs on May 21 in 2015, transported in
plastic boxes to the laboratory and stored in 70% ethanol
in 2.0 ml plastic microtubes. The location with these find-
ings was visited again four weeks later (June 20, 2015)
and the shrubs had already dropped majority of their
leaves. Since no live lace bugs were observed on the re-
maining leaves, few other rhododendron shrubs grown

in pots were inspected at the place, but lace bugs were not
detected. At the third visit of the site in the autumn (Octo-
ber 2015) the damaged shrubs had already been removed
and nearby rhododendron plants showed no signs of lace
bug infestation.

The specimens of lace bugs were identified by the
keys of Mead (1967), Stonedahl et al. (1992) and Streito
(2006). To assess the biometry of lace bugs morphology,
21 characteristics (Table 1) were taken by a digital cam-
era Dino-Eye (model AM4023X, AnMo Electronics Corp.,
Taiwan) and all measurements were performed on the
digital images using DinoCapture 2.0 software (AnMo
Electronics Corp., Taiwan).

The material examined in the morphology study is as follow:
Stephanitis takeyai — 22 adults, 21/05/2015, Nové Zamky,
Slovakia, host: Rhododendron sp., coll. M. Barta, deposit-
ed in collections of the Mlynany Arboretum, Vieska nad
Zitavou, Slovakia.

Stephanitis rhododendri — 15 adults, 21/05/2015, Nové Zam-
ky, Slovakia, host: Rhododendron sp., coll. M. Barta, depos-
ited in collections of the Mlynany Arboretum, Vieska nad
Zitavou, Slovakia.

Table 1. Morphometric parameters of adult lace bugs collected in Slovakia

Mean+SD* [mm]

Parameters

Stephanitis takeyai

Stephanitis rhododendri

Body length

2.61+0.14 (n =20)

2.47+0.09 (n = 14)

Body length including hemelytra

3.88+0.21 (n = 20)

3.63+0.20 (n = 15)

Hood
length
height
width
width/length ratio

0.84+0.08 (n = 22)
0.54+0.04 (n = 22)
0.67+0.04 (n =22)
0.8120.10 (n = 22)

0.64+0.03 (n = 15)
0.3120.01 (n = 15)
0.3320.03 (n = 15)
0.52+0.04 (n = 15)

Median carina
length
height

0.76+0.04 (n = 22)
0.3120.04 (n = 22)

0.81+0.04 (n = 15)
0.39+0.01 (n = 15)

Median carina height/hood height ratio

0.59+0.10 (n = 22)

1.2840.06 (n = 15)

Lateral carina — length

0.2540.02 (n = 22)

0.53+0.02 (n = 15)

Lateral carina length/Ist antennal segment

0.810.05 (n = 22)

2.01 +0.07 (n = 15)

Distance between lateral carinae

0.5120.04 (n = 18)

0.48+0.07 (n = 15)

Hemelytron
length
width
length/width ratio

3.0240.20 (n = 40)
1.2020.07 (n = 40)
2.51£0.21 (n = 40)

2.7620.09 (n = 28)
1.35£0.08 (n = 28)
2.05:0.07 (n = 28)

Elytron — length

2.58+0.08 (n = 20)

1.63£0.07 (n = 24)

Antenae
1st segment length
2nd segment length
3rd segment length
4th segment length
total length

0.30£0.01 (n = 24)
0.1240.01 (n = 24)
1.32+0.18 (n = 23)
0.84+0.06 (n = 20)
2.580.23 (n = 20)

0.27+0.01 (n = 24)
0.13£0.01 (n = 24)
1.47+0.08 (n = 20)
0.48+0.05 (n = 22)
2.3420.09 (n = 20)

*SD - standard deviation of the mean
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Results and Discussion
Morphology

Adults are 3.88 mm (S. takeyai) and 3.63 mm (S. rhododen-
dri) long on average, oval in shape, with wings held flat
over the body giving a flattened appearance, creamy co-
loured with distinct black or light brown patches (Figs. 1
and 2). A typical dark X-shaped mark is apparent on the
wings of S. takeyai but missing on S. rhododendri. The tops
of the front wings, head and thorax are membranous,
composed of many raised ridges, which give a lace-like
appearance. Adults of both species are characteristic of
having a hood-like bulb formed dorsally on the prono-
tum expanding over the head. Nymphs are spiny and
much darker than the adults (Fig. 3D). Morphometric
parameters of adults collected in Slovakia are shown in
Table 1. Specific details on morphology to distinguish the
andromeda and rhododendron lace bugs are indicated
below.

Stephanitis takeyai: Colour of body is darker with dark
brown patches. The X-shaped band on the apical third of
hemelytrae is distinct and dark brown. Pronotal mem-
branous hood is compressed in front and bulbous behind
(ratio of hood width to length is 0.81) and it is wider than
distance between lateral carinae. Lateral carinae are ab-
breviated and their length is shorter than length of 1st
antennal segment. Membrane of hood is brown, veins on
hood are dark brown and hood is about twice as high as
uniseriate median carina. Paranota are almost vertical.

Stephanitis rhododendri: Colour of adults is generally
lighter and the X mark on the front wings is indistinct
or absent. Pronotal hood is compressed on both sides
throughout its length (ratio of hood width to length is
0.52) and narrower than distance between lateral carinae.
Lateral carinae are entire and twice as long as 1st anten-
nal segment. Membrane of hood is hyaline, veins on hood
are straw yellow and biseriate median carina is slightly
higher than hood. Paranota are broader and projecting
laterally from thorax.

Host plants and bionomics

Stephanitis takeyai is reported to be polyphagous in Japan
and other countries where it has spread, attacking host
plants of several unrelated genera including Aperula, Aza-
lea, Cinnamomum, Diospyros, Illicium, Lindera, Lyonia, Pier-
is, Pinus, Rhododendron, Salix, Sassafras and Styrax (Drake
and Ruhoff 1965; Mead 1967; Wheeler 1977, Watanabe
1983; Tsukada 1994; Wang et al. 1998). In Japan, S. takeyai
is known to exhibit non-obligate seasonal host alternation
between P. japonica, the winter host, and the other major
host, a deciduous shrub Lyonia ovalifolia (Wall.) Drude
var. elliptica (Siebold and Zucc.) Hand.-Mazz., the sum-
mer host. If L. ovalifolia is scarce, S. takeyai may continue
to feed on P. japonica throughout the year (Tsukada 1994).
A spectrum of host species and preference to specific
plants was studied in the USA, where the andromeda lace
bug became a serious pest of Ericaceae. A preferred host
was P. japonica, but non-significant damage also occurred
on Rhododendron spp. and Vaccinium spp. that could serve

as reservoirs for the pest (Nair et al. 2012). On the contrary,
S. rhododendri has narrower host spectrum limited only to
genera of Ericaceae family like Rhododendron, Azalea, Kal-
mia and Pieris (Drake and Ruhoff 1965). In the USA, it has
been reported on many species of Rhododendron, but it is
primarily a pest of R. maximum L. and its varieties and of
Kalmia spp. (Mead 1967).

The lace bugs colonise mostly the lower surface of
leaves. Eggs are laid on leaves along the midrib coated
with an adhesive material that soon hardens and forms
a protective coating. After hatching, nymphs begin to
feed in small clusters near empty eggshells and adults.
During early nymphal stages they move very little, re-
main grouped in small colonies and feed on the leaves.
Their development passes through four (S. rhododendri)
or five (S. takeyai) nymphal instars and one generation
develops within 25-70 days. Several generations are pro-
duced each year and the exact number of generations de-
pends on the length of growing season. They overwinter
in the egg stage on broad-leaved evergreens and hatch
from late April through May (Dickerson 1917; Drake and
Ruhoff 1965; Hoover 2003; Hradil et al. 2008).

Damage of plants and economic importance

Symptoms of both lace bugs species on infested rhodo-
dendron shrubs were conspicuous with a serious aesthet-
ic impairment of foliage accompanied with a total loss of
plant vigour. The shrubs were heavily infested and most
leaves were yellowish to whitish discoloured on the ad-
axial side (Fig. 3A) with drops of blackish or brownish
excrements (Fig. 3B—C) and nymphal exuviae (Fig. 3G) on
the abaxial side. Colonies of adults and nymphs of lace
bugs could be found clustered on the lower leaf surfaces.
As the infestation progressed the foliage colour changed
to brownish or rusty and leaves prematurely dropped
leading to continuous drying up of twigs and the whole
plants.

Several host plants of the lace bugs belong to popular
evergreen ornamental shrubs, therefore their expansion
to new areas might present a significant threat to com-
mercial trade of plants. Both of the lace bugs are impor-
tant pests for nursery industry in countries where they
appear regularly (Mead 1967; Schread 1968; Johnson and
Lyon 1991; Nair et al. 2012). Evergreen ornamentals are
usually appreciated for their showy foliage and even
slight damage caused by leaf feeders, like lace bugs, can
seriously affect the market value of plants prior to their
sale and can make the plants unattractive. Many Ericace-
ae are also important ornamentals in Slovakia and for that
reason the occurrence of these pests should be considered
with concern. The lace bugs can be categorised among
those insect invaders that are passively dispersed over
long distances via a transport of infested plant material.
This can also be the case of our discovery, since graves
are often decorated with potted plants including Erica-
ceae ornamentals. Imported potted plants can serve as an
excellent pathway for the lace bugs introduction due to
a sheltered way of their life during initial stages of de-
velopment, when the pests can be easily overlooked. The
affected rhododendron shrubs in Slovakia were removed,
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Fig. 2. Adult of Stephanitis rhododendri (bar =2 mm)
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Fig. 3. General symptoms of rhododendros infestet by Stephanitis takeyai: A — an upper side of damaged leaf with typical light brown

speckles; B, C — a lower side of infested leaf with black spots of excrements; D —nymphs of S. takeyai; E — an egg mass covered with

protective material on the upper leaf surface; F — empty eggshells after nymphal hatching; G — nymphal exuviae of S. takeyai on the

leaf surface (bars: A, B=10 mm, C=5 mm, D-G =2 mm)

but with high probability it was carried out after the lace
bugs had already left the damaged shrubs. The fact that
we found no infected shrubs in the vicinity does not
mean that the pests became extinct or were eradicated.
Such a case occurred in the Netherlands where S. takeyai
was first found on a P. japonica plant in a private garden
in Boskoop in 1994, then was assumed to be effectively
eradicated, but was found again in the same area in 1999
(Anonymous 2001). Despite that the lace bugs are impor-
tant pests of ornamental Ericaceae in the USA (e.g. Mead
1967; Johnson and Lyon 1991; Hoover 2003), they are not
considered as economically significant pests in Europe.
For example, shortly after S. takeyai was reported from
Europe, it was added to EPPO Alert list (in 1998), howev-
er it was removed from the list in 2004 since the pest risk
analysis (PRA 04-10798) concluded that the pest did not
have the characteristics of a quarantine pest (MacLeod
2000). Stephanitis rhododendri originally became a com-
mon and widespread pest of rhododendrons in England,
Wales and southern Scotland after it was introduced at
the beginning of the 20th century, however today it is less
common and is only a local pest (MacLeod 2000).

In Europe, there are other three morphologically
similar Stephanitis species, which confine their attacks
to plants of the Ericaceae family, but have not yet been

recorded in Slovakia. They are S. pyrioides (Scott, 1874)
originally described from Japan and present in Europe
(e.g. the Netherlands, the UK, Germany, Italy), S. oberti
(Kolenati, 1857) of European origin, and S. chlorophana
(Fieber, 1861) a Mediterranean species only known from
Spain and Morocco (Drake and Ruhoff 1965; Péricart and
Golub 1996; Bene and Pluot-Sigwalt 2005; Aukema 2013).
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