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Abstract: The oak lace bug Corythucha arcuata was first discovered in Russia in Krasnodar in
2015.The first severe oak trees damage was revealed in the Krasnodar Krai in 2016.Since then, the
spread of the C. arcuata has led to the fact that its population outbreaks have been observed in forests
and landscaping with the participation of oak throughout from the Black coast to the coast of the
Caspian Sea. Annually, the total area of damaged forests in Russia is about 1 million hectares. Chest-
nut-leaved oak Q. castaneifolia and pedunculate oak Q. robur are most severely damaged by C. arcu-
ata, but the level of influence of such damage on the state of forests remains unknown.
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1. Introduction

The oak lace bug Corythucha arcuata Say, 1832 (Hemiptera, Heteroptera: Tingidae) is
widespread in North America, where it lives in oak trees of the United States and neigh-
boring territories in the south-eastern part of Canada. After first discovery in Italy in 2000
[1], the rapid spread of C. arcuata began to be monitored in other European countries. And
after C. arcuata was introduced in Turkey [2], its appearance in Russia was predetermined
[3]. C. arcuata was first discovered in Russia in 2016 due to archival photographs of 2015
with one egg cluster on an oak leaf was found. Therefore, it is believed that the introduc-
tion of the bugs began in 2015. Due to the comparison of satellite images of oak forests in
2015 and 2016, severe damage to oak crowns was found, but this detection was not ini-
tially assessed by forest protection services as a real danger [4]. The rapid spread of the
oak lace bug throughout Russia started. At that moment area of oak stands damaged by
this invasive species was about 1.0 million hectares.

2. Materials and methods

The surveys were carried out in natural oak forests in 2018and in landscaping of sev-
eral species of the genus Quercus in the southern regions of Russia. Checked for the pres-
ence of C. arcuata (adults, larvae, egg clusters) on oaks was carried out visually, carefully
inspecting the lower branches of oaks, in the second half of summer, when chlorotic dis-
coloration of leaves was clearly visible. The presence of C. arcuata was assessed on the
following scale:

1 — pest absent (also no damage);

2 — the pest is very rare: few adults or larvae and egg clusters on several leaves have
been identified;

3 — the pest is common: different developmental stages of C. arcuata are found on
most leaves that can easily be spotted on the tree.
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4 — very common: C. arcuata individuals are found on most leaves in the crown in a
large number. Heavily infested trees can be spotted very easily.

During route surveys, special attention was paid to finding the adults C. arcuata on
oak trees. At the same time, the presence of at least one adult or larva of C. arcuata in this
area means that the invader has already penetrated and infested this territory. Also, sev-
eral pesticides were tested, the use of which will prevent the spread of bugs and reduce
damage from ones. Tests were carried out by spraying of oak branches. The branches were
cut, sprayed with insecticides, and on them placed adult bugs in a cages. Mortality was
recorded on 3 or 5 days after.

3. Results and discussion

The first search surveys to check the presence of C. arcuata on oaks were carried out
along the route from Rostov-on-Don to Makhachkala (Ne1) (Figure 1).
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Figure 1. The survey route to check the oak lace bug presence in 2018.

Nel - route Rostov-on-Don — Makhachkala; Ne 2 — route Voronezh — Belgorod.
As a result, the bug was discovered in all checked cities (table 1).

Table 1. - Results discovering of C. arcuata in North Caucasus cities in 2018.

Number of individuals per 1 running
meter of a branch, pcs.
accounted trees  adults egg clusters

Location of the . Type of urban
Coordinates
survey (Name) landscape
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Rostov-on-Don g;;ﬁfgg Park 3 1 1
Stavropol 315‘;284?? 4'\IIE Parl;g r;ges;reet 20 3 1
Cherkessk 42;245"; Park 2 2 2
MineralnyeVody 4:'31]2:53 Park 5 2 2
Nalchik pRdeteli Park 3 108 38
Viadikavkaz s Park 4 2 2
Grozny :’53 ;119585'1 Park 7 2 1
Makhachkala 442;%805742' Park 6 3 1

During the survey route, a reconnaissance assessment of the degree of damage
caused to natural oak trees in the fall of 2018 was also carried out. The results show that
two years after the first detection of the C. arcuata for already damaged oak trees in the
Krasnodar Krai, the oak lace bug covered a distance of more than 700 km. Moreover, it
was visually determined that the oak trees of Karachay-Cherkessia and Kabardino-Balka-
ria were damaged as much as the oak trees of the Krasnodar Krai and Adygea Republic.

Such a result allows us to say with a great confidence that the discovery in 2015 of C.
arcuata in the Krasnodar Krai occurred a few years later than its real introduction into the
region. Apparently, for the first time in Russia, the bug appeared no later than 2010-2011,
but was noticed only when first alarmingly high oak damage was, as a result of the out-
break mass breeding. When the forest protection service could no longer fail to notice
visible changes in the condition of oak crowns [5]. Also, Martynov V.V. and Nikulina T.V.
[6] discovered C. arcuata not due to the first found individuals bugs, but due to existing
damage trees in the Stavropol Krai. Despite this, official information from the Federal For-
estry Agency and Federal Service for Veterinary and Phytosanitary Surveillance about the
identification of C. arcuata in Russia is still missing.

The second search surveys to check the presence of C. arcuata on oaks were northerly,
on the territory of Voronezh and Belgorod (Ne2) (Figure 1). The bug was not discovered
then.

However, currently there is information [7,8] about the discovery of C. arcuata in Vo-
ronezh. The continued expansion of the secondary (invasion) range of the oak lace bug
throughout Russia in the near future will lead to its appearance in the floodplain oak for-
ests of the Don, Volga and their tributaries, which will lead to a deterioration in the con-
dition of these woodlands.

Host plants of the oak lace bug are essentially genus Oak (Quercus). The main host
plants in the pest's native range are limited to Section Quercus — «white oaks» (for example
Quercus alba) and close North American species of this genus [9]. Data on the damage
other genera and families plants are extremely contradictory. This is primarily due to the
fact that adult bugs can be located on a variety of plants. At the same time, bugs can lay
eggs on these plants, however, as laboratory studies have shown [10], the actual possibil-
ity of the development of bugs on certain plants often does not correspond to the field
observations given in the publications. Thus, the list of pest host plants requires clarifica-
tion.

In a laboratory studyin Europe, the most nymphs C. arcuata (>50%) reached the adult
stage on: Quercus robur, Q. pubescens Willd., Q. petraea (Mattuschka) Liebl., Q. cerris L., also
on non-oak plants: Rubu sulmifolius Schott. and R. ideaus L.

The pest can feed on non-oak host plants, but nymphs can’t develop successfully on:
Castanea sativa Mill., Rosa canina L. Rubus caesius L. (less than 25% of larvae reached the
adult stage) [10].
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Publications [11,12] indicate the presence of oak lace bug on a wide range of other
plants, including a number of species of the genus Oak, as well as ElIm, Maple, Robinia,
Cherry, Apple Tree, etc. More thorough scientific researches or laboratory study are
needed to confirm these plants as the main hosts on which the bug reached the adult stage
and can cause significant damage to them.

In Russia studies have shown that, the bug most severely damages the foliage of pe-
dunculate oak Q. robur and chestnut-leaved oak Q. castaneifolia, but also some other spe-
cies [13] (Table 2).

Table 2. Host plants oak lace bug Corythucha arcuata.

Name Damage Location Reference
Quercus robur
Q. petraea
Q. cerris severe damage to foliage
Q. frainetto
Q. pubescens
Q. robur
Q. petrea
Q. cerris
Q. hartwissiana
Q. castaneifolia

several European

. Csdcka et. al., 2020
countries

very severe damage to everywhere in the ['HUHEHKO U Jp.,
foliage invasive range in Russia 2020

Despite the fact that the oak lace bug has been damaging oak trees in Europe for more
than 20 years and in Russia for almost 10 years, it is impossible to answer simply the ques-
tion of the level of its harm. Currently, there is no information about the death of oak as a
result of chlorotic discoloration and desiccation of leaves. There is no doubt that bug dam-
age weakens trees, but how much these damages are detrimental to the affected trees re-
mains unclear. It is considered that primarily due to the damage caused, the acorn crop
decreases.

Nowadays there is no information in Russia that as a result of damage caused by
bugs for several years, significant changes in the sanitary condition of oak trees have oc-
curred. It should be believed that a systematic scientific study processes of the feeding by
sucking fluids from plants’ photosynthetic tissues will make it possible to reasonably de-
termine the fate of damaged trees in the coming years.

4. Conclusion

Despite the fact that the oak lace bug was first discovered in 2015 in Russia, the one
could introduce in the Krasnodar Krai before that, in 2010-2011.Since that time, it rapidly
spread on oak trees and landscaping oak plantings in southern Russia from Rostov-on-
Don to Makhachkala, occupying the territory from the Black coast to the coast of the Cas-
pian Sea.

More severe damages to oaks are currently being inflicted on the territory of the en-
tire Krasnodar Krai and the republics of Adygea, Karachay-Cherkessia and Kabardino-
Balkaria. Less severe damages are caused in the Stavropol Krai, as well as in the republics
of North Ossetia, Ingushetia, Chechnya and Dagestan.

At present, the question of the consequences of many years of damage to oak trees
remains open.
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