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Abstract: The oak lace bug (Corythucha arcuata Say) was introduced to Europe from North America in
2000 and was first recorded in Serbia in 2013. It is a very serious oak pest which has harmful effect in
both adult and nymph stages of the insect that feeds by sucking the sap on the lower (abaxial) leaf side.
As this is a relatively new pest in our country, the possibility of its control by applying insecticides was
tested during 2021. The paper presents the test results of three insecticidal active substances:
deltamethrin, flonicamid and acetamiprid for the control of oak lace bugs. The insecticide flonicamid
did not show sufficient efficacy in the suppression of the oak lace bug, while deltamethrin and
acetamiprid have high efficiency for the suppression of the adults and nymphs of the oak lace bug,
which recommended them for this purpose.
Keywords: Corythuca arcuata, control, insecticides, efficacy.

1. Introduction
Harmful organisms introduced from other geographical areas could be a big problem in forest
protection. One such organism is the oak lace bug (Corytucha arcuata Say) which was introduced in
Serbia from North America. It was observed for the first time in Europe in Italy in 2000 (Bernardinelli
and Zandigiacomo, 2000). The range of this pest in Europe then expanded very rapidly and it was
found in 2002 in Switzerland (Forster et al. 2005) and Turkey (Matun, 2003). It was found in Bulgaria
in 2012 (Dobreva et al. 2013), and in the following year in Croatia and Hungary (Hrašovec et al. 2013;
Csoka et al. 2013), as well as in Serbia (Pap et al. 2015). During 2015, it was determined for the first time
in Russia (Karpun et al. 2018). In 2016, it was found in Romania (Don et al. 2016) and Slovenia (Jurc and
Jurc, 2017). During 2017, it was identified in Bosnia and Herzegovina (Glavendekić et al. 2017), and in
Slovakia in 2018 (Zubrik et al. 2018), Moldova (Derjannschi and Mocreac, 2018) and in 2019 in Austria
(Sallmannshofer et al. 2019) and Northern Macedonia (Sotirovski et al. 2019). In Serbia, it was found for
the first time in the region of Srem in the northwest part of the country (Pap et al, 2015), and it is present
today throughout the country.
The oak lace bug has three generations in northern Italy (Bernardinelli, 2001). Damage is caused
by adults and larvae that feed by sucking plant sap on the lower (abaxial) side of leaves. First symptom
of the attack is the appearance of chlorotic spots on the leaves and black colored particles of excrements.
The spots gradually merge, covering the entire leaf, which dries and loses its function. Physiological
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studies indicated that photosynthesis was lowered by 58.84%, transpiration by 21.66% and stomatal
conductivity by 35.71% compared to non-infested plants (Nikolić et al. 2019). In cases of heavy
infestation, the pest can cause defoliation (Mutun et al. 2009). Numerous natural enemies that feed on
the oak lace bug have been found in Europe, but none of them significantly reduces its populations
(Paulin et al. 2020). Its natural enemies have not been investigated in Serbia. However, results of studies
that were carried in Croatia emphasize the potential of entomopathogenic fungi of Beauveria
pseudobassiana Rehner et Humber for biological control of this invasive pest (Kovač et al. 2021).
Considering the importance of the oak lace bug and the absence of its significant natural enemies, it is
necessary to control it on urban greenery, nurseries, and young plants by applying insecticides. So far,
there are few studies on the use of insecticides. The insecticides thiacloprid and bifenthrin have been
found as effective in controlling the nymphs and adults of the oak lace bug (Drekić et al. 2019), but they
are no longer on the market in Serbia. Testing of the possibility of using the insecticides acetamiprid
and alpha-cypermethrin from the air to control nymphs was performed in Romania and showed
reduction of the population by 91-96% (Balacenoiu et al. 2021). This paper presents the results of
research on the possibility of using three insecticides from different groups for the control of oak lace
bugs on pedunculate oak seedlings.
2. Material and methods
The efficacy of insecticides in the control of C. arcuata adults and nymphs was tested on Quercus
robur L. progeny in the Public Enterprise “Vojvodinašume”, Forest Estate “Sremska Mitrovica” (locality
Dobreč). One treatment was performed on 11th August 2021. The treatment was performed with a Stihl
SR 420 mistblower with a liquid flow of 1.33 l/min and a water consumption of 1000 liters per hectare
(Table 1). The person that applied insecticides used adequate personal protective equipment. The
experiment was set up according to a completely random block system in three repetitions. The size of
the experimental plot was 20 m2. Before the treatment, 10 shoots with nymphs and adults of the oak
lace bug were marked on the experimental plot (on 10 plants). During the treatment, the meteorological
conditions were adequate for the treatment.
Table 1. Insecticides whose efficacy was tested and applied concentration.
Insecticide
(active ingredient)
Deltamethrin
Flonicamid
Acetamiprid

Trade
name
Decis 2.5 EC
Teppeki 500WG
Tonus

Applied
concentration
0.05%
0.014 %
0.025%

Applied amount of insecticide
in 10 liters of water
5 ml
1.4 g
2.5 g

Counting of adults and nymphs on the ten marked shoots of each repetition was performed
immediately before treatment, while the recount was performed on day 2 and 10 after the treatment.
Efficiency was calculated by the Henderson-Tilton formula (Henderson and Tilton, 1955).
3. Results and discussion
Colonization of pedunculate oak shoots before the treatment was moderate counting about 20
nymphs per shoot in control plants (Table 2). The results of the experiment indicate a large decrease in
the number of nymphs two days after the treatment with insecticides deltamethrin and acetamiprid.
Practically, there were no live nymphs on the shoots after application of these insecticides. When using
the insecticide flonicamid 2 days after treatment, the average number of live nymphs per shoot
decreased from 9.5 to 2.2. After ten days, the number of live larvae on the shoots treated with
insecticides deltamethrin and acetamiprid was very low, while in the treatment with flonicamid
average number was around 8 live nymphs per shoot.
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Two days after the treatment, the efficiency of the applied preparations based on the active
ingredients deltamethrin and acetamiprid was 100%. Flonicamid had a significantly lower efficacy of
76.4%. An efficacy of more than 99% was found for the insecticides deltamethrin and acetamiprid ten
days after the treatment.
Table 2. Number of nymphs before and after the treatment and insecticide efficacy.
Average number of nymphs
per shoot
Treatment
Mean
Efficacy (%)
I
II
III
Deltamethrin
BT
21.7
16.3
19.4
19.1
2 DAT
0
0
0
0
100
10 DAT
0
0.2
0.1
0.1
99.4
Flonicamid
BT
9.0
10.5
9.1
9.5
2 DAT
4.8
8.0
1.1
2.2
76.4
10 DAT
2.4
16.3
5.8
8.1
4.8
Acetamiprid
BT
17.2
23.7
18.6
19.8
2 DAT
0
0
0
0
100
10 DAT
0.2
0
0
0.1
99.4
Control
BT
18.1
15.7
26.6
20.1
2 DAT
16.7
19.2
30.3
19.7
10 DAT
13.5
13.8
26.6
18.0
Legend: BT – before treatment; 2 DAT – 2 days after treatment; 10 DAT – 10 days after treatment.
Assessment
time

In the suppression of C. arcuata nymphs, the insecticide flonicamid showed a weak residual effect
and an efficiency of only 4.8% ten days after the treatment. The good efficacy of the insecticide
acetamiprid applied from the air in the suppression of nymphs was indicated by research conducted
in Romania (Balacenoiu et al. 2021).
In addition to nymphs, adults cause great damage to oaks by feeding, and therefore it is
necessary to suppress them also. The results of testing the effectiveness of insecticides to control adults
are shown in Table 3.
Table 3. Number of alive adult before and after treatment and insecticide efficacy.
Average number of adults
per shoot
Mean
Efficacy (%)
I
II
III
Deltamethrin
BT
7.4
4.6
10.1
7.4
2 DAT
0
1
0
0.3
97.5
10 DAT
0
0
1.0
0.3
97.5
Flonicamid
BT
2.6
3.9
4.5
3.7
2 DAT
2.1
2.5
1.6
2.1
64.7
10 DAT
19.2
16.0
20.1
18.4
-25.0
Acetamiprid
BT
8.0
6.7
3.9
6.2
2 DAT
0
0
0
0
100
10 DAT
1.0
1.3
1.8
1.4
94.3
Control
BT
5.7
5.6
2.4
4.6
2 DAT
4.9
9.1
8.3
7.4
10 DAT
20.2
19.6
15.1
18.3
Legend: BT – before treatment; 2 DAT – 2 days after treatment; 10 DAT – 10 days after treatment.
Treatment

Assessment
time
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In the control was found an increase in the number of adults, from an average of 4.6 per shoot
before the treatment to an average of 18.3 adults per shoot after 10 days, which is the result of mass
emergence of adults of the new generation. Two days after the treatment, no adults of oak lace bugs
were found on the plants treated with the insecticide acetamipride, while their number was rapidly
reduced with the use of deltamethrin. By applying the insecticide flonicamid, the average number of
adults on the treated shoots was reduced from 3.7 to 2.1, which presents an insufficient reduction. After
10 days, the number of adults on plants treated with the insecticides deltamethrin and acetamiprid
remained low, while in the treatment with flonicamid it increased several times, indicating the absence
of residual action.
The efficiency of 100% was stated with the application of the insecticide acetamiprid on two days
after the treatment, and 94.3% after ten days. Similar effectiveness for controlling adults was achieved
with the use of insecticide deltamethrin with an efficiency of 97.5% both after two and ten days after
the treatment. The preparation based on the active ingredient flonicamid did not show sufficient
efficacy to control adults. The insecticides deltamethrin and acetamiprid have shown very good efficacy
for controlling the adults of C. arcuata, and this is of a great practical importance. It is highly
recommended that the treatment with the aim of controlling overwintering adults should be done in
late April and early May during the supplementary diet, and before laying eggs. By reducing the
population of the oak lace bug at that moment, it is possible to avoid significant damage during the rest
of the vegetation. The most favorable time for the reduction of the nymph population is the middle of
June, when the first-generation nymphs are present massively on the leaves.
Later, during vegetation, there is an overlap of generations and the presence of all developmental
stages of oak lace bugs on plants at the same time, which certainly requires multiple application of
insecticides and higher costs of control in addition to already caused damage. The use of insecticides
against oak lace bugs is justified in nurseries, tree lines, parks and in the protection of oak seedlings in
the first years after reforestation. The wide application of insecticides acetamiprid and deltamethrin is
restricted due to high toxicity for bees and other insects and mites, while acetamiprid is forbidden in
the area of water protection. The application of insecticides in forest complexes on large areas is not
environmentally and economically acceptable because they are large pollutants, often non-selective,
disturb ecological balance and their application is very expensive. The fact that nymphs and adults oak
lace bug are feeding on abaxial leaf side makes difficulties in application of insecticides. An acceptable
option for controlling C. arcuata in larger forest complexes is biological control, i.e. use of efficient
natural enemies, which should be studied in detail and only then applied.
4. Conclusions
The insecticide flonicamid has not shown sufficient efficacy in controlling the adults and nymphs
of the oak lace bag. The tested insecticides deltamethrin and acetamiprid have been shown to be highly
effective in controlling adults and nymphs of oak lace bug. The best time to control adults is in late
April and early May during supplementary feeding, and to control nymphs in mid-June.
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