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Abstract. Foliage damage by leaf-eating insects during mass reproduction 
causes deterioration of the sanitary state of forest and a decrease in 
its increment. Timely detection of pest foci allows reducing the cost of 
their elimination and preventing negative consequences for stands. The 
purpose of this study was to identify the species composition of leaf-eating 
insects on the territory of State Enterprise Zhytomyrske Forestry and the 
subcompartments with the greatest threat of foci development of the 
dominant species – Tortrix viridana, taking into account forest site conditions 
and stand structure. During the feeding period, the species composition 
of leaf-eating insects was identified, and after the end of oviposition, 
the density of Tortrix viridana egg masses was assessed on tree branches 
selected in subcompartments with different forest site conditions, age, the 
relative crop density, and proportion of oak in the stand composition. The 
database of forest inventory (Ukrderzhlisproekt) and the score assessment 
of the preferences of stands for foci development were used. Eleven species 
of leaf-eating insects from order Lepidoptera were identified, including 
9 species from the family Tortricidae, of which Tortrix viridana dominated. 
The highest egg mass density of this pest was assessed in fresh dubrava 
conditions (D2), in pure oak plantations aged 40-80 years with a low relative 
crop density. The average score of stand preference for Tortrix viridana was 
assessed by forest site conditions (2.93 and 2.88 for seed plantations and 
coppice forest, respectively), age (3.65), the relative density of stocking (2.6), 
and oak participation (3.3) in the State Enterprise Zhytomyrske Forestry. The 
list of subcompartments with a very high and high threat of an outbreak of 
Tortrix viridana has been established. A survey in these subcompartments 
would allow timely detection of pest population increase and prevent 
its development
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INTRODUCTION
Common oak (Quercus robur L.) is distributed on about 27% 
of the forest fund of the State Forest Resources Agency of 
Ukraine, or 62% of the area of hardwood plantations [1]. 
In particular in Zhytomyr Oblast the share of oak plan-
tations is about 14% [2]. Hundreds of species of insects 
feed on the leaves of oak trees, but only some of them are 
capable to increase their numbers hundreds of times 
every few years and completely devour the crowns of 
trees [3; 4]. These insects include mainly members of 
the order Lepidoptera, including the families Tortricidae, 
Geometridae, Lymantriidae and some others. Damage to 
25% of the leaves has little effect on the condition and 
growth of plantings. At the same time, during outbreaks 
of mass reproduction, some trees can be completely 
eaten by larvae of leaf-eating insects 2-3 years in a row. 
This negatively affects the sanitary state of the forest 
and its increment [5-9], increases the susceptibility 
of trees to to colonisation with stem pests [10] and 
pathogens [11].

To reduce the time and money spent on identi-
fying foci of mass reproduction of leaf-eating insects 
and the timely application (if necessary) of forest pro-
tection measures, it is very important to know in which 
plantations the threat of foci development is greatest, and 
to monitor it [12-14]. The prevalence of leaf-eating insects 
depends on the availability of food (trees of a certain 
species), favourable microclimatic conditions for the ex-
istence of both leaf-eating insects and entomophages, 
which regulate the number of these pests [15; 16].

The availability of attractive food for leaf-eating 
insects depends on the type of forest site types and 
the species composition, which is determined by silvicul-
tural and forestry measures. Microclimatic conditions 
(lighting, temperature, humidity) are formed by a certain 
combination of relative crop density, age, composition 
of plantations. Microclimatic conditions are significantly 
affected by a sharp increase in lighting and heating due 
to changes in land categories of neighboring areas after 
fire, wind, economic measures, [15; 17]. Usually leaf-eat-
ing insects are attracted by illuminated and warm areas 
of plantations [18-24], and for entomophages – more 
shaded, with a variety of flowering plants [3; 19; 25]. 
For polyphagous insects, the species composition is 
less important than for monophages [4; 20; 26; 27], 
which is, in particular, the green oak-roller moth Tortrix 
viridana Linnaeus, 1758 (Lepidoptera: Tortricidae).

These data on the distribution of foci of leaf-
eating and needle-eating insects in forest stands and 
research materials allowed V.L. Meshkova [19] to 
score the indicators on each species in terms of the 
risk of development of foci of mass reproduction of 
the most common pests. Accordingly, using the forest 
management database for each species, the type 
of forest site types, age, participation of oak in the 
composition, and relative density of plantations are 
evaluated by a score. This approach allows estimating 

the threat of outbreaks of certain pests in specific forest 
districts and forestry enterprises. This helps to establish 
a list of species and the area of plantations with very 
high and high risks of foci development [15]. The 
aforementioned approach is implemented in different 
regions of Ukraine, mainly for needle-eating insects 
in pine forests [18; 28]. In particular, with the use of 
digitised planting plans and appropriate software, the 
assessment of the threat of coniferous pests has been 
improved, taking into account changes in the land 
category of neighboring subcompartments [17].

At the same time, in deciduous plantations, the 
approach was tested in the Left-Bank Forest-Steppe [19]. 
According to studies of previous years [29], since the 
beginning of the 21st century there have been two out-
breaks of mass reproduction of leaf-eating insects in 
the Zhytomyr Oblast, in 2002-2008 and 2010-2018. 
Moreover, in the forest fund of Zhytomyrske Forestry 
the maximum area of these insects during the last 
outbreak in 2013 reached 522 hectares. The following 
year it decreased almost twice, and since 2018 the 
populations of leaf-eating insects are depressed.

Thus, despite many studies of leaf-eating insects, 
the possibilities of using existing approaches to assess 
the threat of the spread of these pests in the forests of 
Zhytomyr Polissya remain unclear.

The purpose of the study was to identify the 
species composition of leaf-eating insects in the forests 
of Zhytomyrske Forestry SE and the subcompartments 
with the greatest threat of foci development of the 
most dominant species – green oak leaf-roller, taking 
into account forest site conditions and stand structure.

MATERIALS AND METHODS
The study was conducted in 2000 in the forest fund 
of State Enterprise Zhytomyrske Forestry. Given the 
publications [4; 19; 29] on the predominance among 
leaf-eating insects of species whose larvae feed in 
the spring – during the development of oak leaves, 
plantations were examined during the feeding period 
of the larvae. The surveys were carried out primarily in 
oak plantations, where the foci of mass reproduction 
of leaf-eating insects during the last outbreak were 
registered, as well as other plantations. Plantations were 
selected during the analysis of the Ukrderzhlisproekt 
database to cover the variety of types of forest growing 
conditions, age, relative density, and participation of 
common oak in the composition of forest stands.

Surveys of plantations were carried out along 
running lines [15]. As a part of the spring survey, in 
each subcompartment, 5 branches of oak were cut 
with a secateurs on a pole, and the number of growth 
shoots and caterpillars were estimated. Caterpillars 
were determined using identification guides [3; 30; 31], 
some individuals were fed leaves to form pupa and imago. 
The nomenclature of insect names was coordinated 
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with Fauna Europea [32]. The population density of cat-
erpillars of each species was estimated as the number 
of individuals per 100 growth shoots. Since most spe-
cies were very rare, these data were used only to de-
termine the dominant species – green oak leaf-roller 
(Tortrix viridana).

After the flight of green oak leaf butterflies and 
their laying of eggs (from the second half of summer 
and autumn), the survey of plantations was conducted 
for the second time. During this examination, the egg 
mass density of this pest was determined [15]. For this 
purpose, 3 boughs at least 2 m long were selected from 
different parts of the crowns. The growth of the last year, 
secondary branches and shoots were cut off from each 
branch and only the central part was left. The number of 
eggs of Tortrix viridana on a segment of a bough 1 m long 
was counted. According to the obtained data on the egg 
mass density per 1 m of branch, the distribution of this 
pest in plantations was estimated depending on type of 
forest conditions, age, relative stand composition.

Forest site types were identified according to the 
edaphic grid of Alekseev-Pogrebnyak, which is built on the 
coordinates of trophic and humidity habitats [33]. Levels 
of threat of development of foci of Tortrix viridana were 
determined using the data of VO Ukrderzhlisproekt 
on the forest fund of Zhytomyrske Forestry. Using 
MS Excel filters, species in which the common oak is 
the main forest-forming species were selected. The 
area of plantations was calculated separately for each 
forest site type, for 10-year age classes of forest stands 
(≤20 years, 21-30, 31-40, 41-50, 51-60, 61-70, 71-80 
and >80 years), for relative density intervals (≤0.4; 0.5; 
0.6; 0.7 and ≥0.8) and for plantations with different 
parts of oak in the composition (≤2 units, 3-5, 6, 7-8 
and ≥9 units). Each indicator was scored according to 
the method proposed by V.L. Meshkova [19] and the 
corresponding areas and their shares were calculated 
from the total area of oak plantations in the forest fund 
of Zhytomyrske Forestry.

Statistical analysis of the data consisted in de-
termining the average values of the Tortrix viridana egg 
mass density, standard error and their comparison using 

RESULTS AND DISCUSSION

the Student's t test [34]. The calculations were carried 
out using MS Excel software package.

The findings of the survey of deciduous plantations of 
State Enterprise Zhytomyrske Forestry in the spring of 
2020 indicate that damage caused by leaf-eating insects 
did not exceed 20%. During the examination, 11 species 
of leaf-eating insects from two families of the order 
Lepidoptera were identified. From the family Tortricidae, 
9 species have been identified: Tortrix viridana Linnaeus, 
1758 – green oak leaf-roller; Pandemis cerasana (Hübner, 
1786) – barred fruit-tree tortrix; Ptycholoma lecheana 
(Linnaeus, 1758) – Leche's twist moth; Archips podana 
(Scopoli, 1763) – large fruit-tree tortrix; Archips xylosteana 
(Linnaeus, 1758) – variegated golden tortrix; Archips 
crataegana (Hübner, 1799) – brown oak tortrix; Archips 
rosana (Linnaeus, 1758) – rose tortrix; Adoxophyes orana 
(Fischer v. Röslerstamm, 1834) – summer fruit tortrix; 
Aleimma loeflingiana (Linnaeus, 1758) – yellow oak button. 
From the family Geometridae, 2 species were found: 
Operophthera brumata (Linnaeus, 1758) – winter moth; 
Erannis defoliaria (Clerck, 1759) – mottled umber. Most 
of the identified species are polyphagous and only 
Tortrix viridana L. is a monophage, which feeds only on 
the leaves of common oak. Caterpillars of this species 
were the most common – their average density was 
0.7±0.12 specimens per 100 growth shoots, while the 
density of other species did not exceed 0.1±0.03 spec-
imens per 100 growth shoots. The results of counting 
the caterpillars of leaf-eating insects during their feeding 
confirmed the expediency of counting the egg deposi-
tion of Tortrix viridana to determine the most attractive 
plantations for the pest outbreak.

The results of accounting for the egg deposition 
of Tortrix viridana carried out in the second half of 
2000 revealed the peculiarities of their distribution by 
forest site type, age, crop density, and share of oak in the 
forest composition. Among the surveyed forest stands, the 
presence of egg depositions of Tortrix viridana was found 
only in three forest site types (FST) – fresh sudubrava (C2), 
moist sudubrava (C3) and fresh dubrava (D2) (Fig. 1).
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Figure 1. Distribution of egg mass density (± standard error) of Tortrix viridana depending on the forest site type:
C2 – fresh sudubrava; C3 – moist sudubrava; D2 – fresh dubrava

Scientific Horizons, 2021, Vol. 24, No. 1

Features of forecasting of leaf-eating insects distribution in the forests of...



71

The egg mass density of Tortrix viridana in 
coppice stands of fresh dubrava was significantly higher 
than in coppice stands of fresh sudubrava (tfact.= 5.3; 
t0.01=2.73) and moist sudubrava (tfact.= 5.8; t0.01=2.73).The 
egg mass density in seed plantations of fresh dubrava 
was significantly higher than in seed plantations of fresh 
sudubrava (tfact.= 4.8; t0.01=2.76) and moist sudubrava 
(tfact.= 4.9; t0.01=2.76). The differences in the egg mass 
density between fresh and moist forest sites are not 
significant in both coppice stands (tfact.=1.4; t0.05=2.02) 
and in high forest (tfact.= 0.9; t0.05=2.02). In all forest 
site types, the egg mass density of Tortrix viridana was 
higher in coppice than in high forest. The differences 
are significant only in moist sudubrava: in fresh dubrava 
(tfact.= 1.8; t0.05=2.02), in fresh sudubrava (tfact.= 1.8; 
t0.05=2.02) and in moist sudubrava (tfact.= 4.0; t0.05=2.02).

Analysis of the distribution of the area of oak 
plantations in the forest fund of Zhytomyrske Forestry SE 

by forest site types (Table 1) shows the predominance 
of seed plantations. According to the forest site types, 
both seed and coppice oak plantations predominate in 
fresh sudubrava, moist sudubrava and fresh dubrava. In 
fresh dubrava, where the highest egg density of Tortrix 
viridana was found, only 7.88% and 0.54% of high and 
coppice oak plantations, respectively, are represented.

The calculation of area of oak plantations with a 
different level of threat of Tortrix viridana outbreak, given 
the forest site type and the origin of stands (seed and 
coppice), shows that at the largest area (71.1 and 89.7% 
of seed and coppice stands, respectively) the risk of pest 
outbreaks is average (score “3” [19]) (Table 2). The share of 
the area with a very high risk of Tortrix viridana  outbreak 
in seed and coppice stands is 7.9 and 0.5%, respectively. 
The average weighted score of attractiveness for Tortrix 
viridana of forest site types of seed oak plantations – 
2.93, and coppice forest – 2.88.

Table 1. Distribution of the oak plantations area in Zhytomyrske Forestry SE by forest site types (FST)

Forest site types (FST)
Area, ha Share, %

seed plantations coppice forest seed plantations coppice forest

В2 – fresh subor 118.8 5.5 0.82 3.28

В3 – moist subor 106.0 0.7 0.73 0.42

С2 – fresh sudubrava 3192.9 30.6 22.01 18.24

С3 – moist sudubrava 7120.2 119.9 49.09 71.45

С4 – wet sudubrava 2.4 – 0.02 0.00

D2 – fresh dubrava 1143.6 0.9 7.88 0.54

D3 – moist dubrava 2821.0 10.2 19.45 6.08

D4 – wet dubrava 0.9 – 0.01 0.00

Total 14505.8 167.8 100.00 100.00

Note: Estimated on the basis of VO Ukrderzhlisproekt database as of January 1, 2019

Note: * – points according to [19]

Table 2. Distribution of stand area in different FST by attractiveness for Tortrix viridana

Indicators
Threat of foci development, points*

0 – absent and 1 low 2 – low 3 – average 5 – very high

FST С4, D4, B2–B3 D3 C2-C3 D2

oak seed plantations

Area 228.1 2821 10313.1 1143.6

Share, % 1.5 19.5 71.1 7.9

oak coppice forest

Area 6.2 10.2 150.5 0.9

Share, % 3.7 6.1 89.7 0.5
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Analysis of egg mass density of Tortrix viridana by 
age of stands shows that the pest inhabits the stands at 
the age of 20 years, and only after 80 years the number 
of individuals decreases (Fig. 2).

A significant increase in the egg mass density 
of Tortrix viridana was observed in the age range of 
31-40 years compared with the interval of 21-30 years
(tfact. = 2.9; t0.01 = 2.71) and in the age range of 41-50 years
compared with interval of 31-40 years (tfact. = 4.7; t0.01 = 2.71). 

A significant decrease in this indicator occurred at the 
age of over 80 years (tfact. = 6.2; t0.01 = 2.71). Changes in 
the indicator within ten-year age intervals from 41 to 
80 years are not significant (tfact.– 0.7-1.3; t0.05 = 2.02).

The obtained data on the egg mass density of 
Tortrix viridana by age of stands do not differ from the 
literature [19]. Therefore, the distribution of the area of 
plantations by different ages was calculated according 
to the risk of pest outbreak (Table 3).
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Figure 2. Distribution of egg mass density (±standard error) of Tortrix viridana depending on age of stands

Table 3. Distribution of the area of plantations by different ages according to their
attractiveness for Tortrix viridana 

Indicators
Threat of foci development, points*

0 – absent 2 – low 3 – average 5 – very high

Age, years ≤20 21-30 >80 31-40 41-80

Area 325.6 5877.2 283.1 8187.7

Share, % 2.2 40.1 1.9 55.8

Note: * – points according to [19]

According to the scoring of the attractiveness 
of oak stands by age, stands under 20 years of age are 
unsuitable for the development of Tortrix viridana. The 
area of such plantations is only 2.2%. Plantations with a 
low risk of Tortrix viridana outbreak – aged 21-30 years 
and over 80 years – account for 40.1% of the area.

Plantations with an average threat of Tortrix 
viridana outbreak (aged 31-40 years) grow on the area 
of 283.1 ha (1.9%). The most attractive for the pest 
outbreak are stands aged 41-80 years, occupying an 
area of 8187.7 ha (55.8% of the area of oak plantations) 
(Table 3). The average weighted score of attractiveness 

for Tortrix viridana by the age of oak stands of the forest 
fund of Zhytomyrske Forestry is 3.65.

Analysis of the distribution of egg mass density of 
Tortrix viridana by the relative crop density (Fig. 3) shows 
a decrease in the pest population as the relative crop 
density increases. Differences in the egg mass density are 
significant between areas with relative crop density up 
to 0.4 and 0.5 (tfact. = 2.8; t0.01 = 2.71), 0.6 and 0.7 (tfact. = 6.5); 
t0.01 = 2.71), 0.7 and 0.8 (tfact. = 6.0; t0.01 = 2.71) and are 
not significant between sites with relative crop density 
of 0.5 and 0.6 (tfact. = 1.3; t0.05 = 2.02).
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Figure 3. Distribution of egg mass density (±standard error) of Tortrix viridana depending on relative crop density
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Distribution in plantings of phytophagous insects, 
in particular leaf-eating [4, 18], is largely determined 
by the relative crop density. The illumination of areas, 
rates and intensity of freezing, thawing, heating and 
cooling of soil, heating and cooling of air, ratio of terms 
and rates of development of trees, and composition 
of phytophagous and entomophagous insects depend 
on this indicator [19]. That is why the foci of mass 
reproduction of phytophages are most common in stands 
with lower relative crop density, as well as near 
suddenly illuminated areas as a result of windbreaks, 
fires, felling, construction, etc. [17].

Analysis of forest management data shows that 
among the oak plantations of Zhytomyrske Forestry, 
stands with a relative density of 0.7 (6648.6 ha, or 45.3%) 
prevail. Such plantations have a high risk of Tortrix viridana 
outbreak (Table. 4).

The area with less relative crop density, in which 
the risk of outbreak of leaf-eating insects is very high, 
is 15.8% of the area of oak plantations. In high-density 
stands (with a relative crop density of 0.8-1.0) there is 
no threat of pest outbreak. The average weighted score 
of attractiveness for Tortrix viridana in terms of the 
relative crop density of oak plantations of the forest 
fund of Zhytomyrske Forestry is 2.6.

As is well known [26; 35; 36], the resistance of 
plantations to insect damage is higher with greater bio-
diversity. According to V.L. Meshkova [19], plantations 
lose their attractiveness for Tortrix viridana even with 
the share of oak less than 7 units. According to the 
authors' study, the egg mass density of Tortrix viridana 
in the Zhytomyrske Forestry increased as the share of 
oak in the stands increased (Fig. 4).

Table 4. Distribution of area by the attractiveness of stands of different crop density for Tortrix viridana

Indicators
Threat of foci development, points*

0 – absent 4 – high 5 – very high

Age, years ≥0.8 0.7 ≤0.6

Area 5710.7 6648.6 2314.3

Share, % 38.9 45.3 15.8
Note: * – points according to [19]
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Figure 4. Distribution of egg mass density (±standard error) of Tortrix viridana depending on the share of
oak in the stands

Differences in the egg mass density are signif-
icant between areas with a consistent increase in the 
share of oak in the composition from 3 to 6 (tfact. = 4.9; 
t0.01 = 2.71), from 7 to 9 (tfact. = 2.8; t0.01 = 2.71) and are 
not significant between sections with relative crop 
density of 6 and 7 (tfact. = 1.3; t0.05 = 2.02).

The analysis of forest management data shows 

that with the participation of oak in the composition of 
the oak plantations of the Zhytomyrske Forestry, stands 
with low threat of foci development prevail (Table 5). 
At the same time, plantations with an oak share of 7-8 
(high threat) and 9-10 units (very high threat) are quite 
widely represented.

Table 5. Distribution of area of stands with different share of oak plantations on the attractiveness for Tortrix viridana

Indicators
Threat of foci development, points*

0 – absent 2 – low 3 – average 4 – high 5 – very high

Share of oak in the composition, units ≤ 2 3-5 6 7-8 ≥9

Area 55.9 5463.8 2323.4 3848.7 2981.8

Share, % 0.4 37.3 15.8 26.2 20.3
Note: * – points according to [19]
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The weighted average score of attractiveness for 
Tortrix viridana by the share of oak in the plantations of 
the forest fund of Zhytomyrske Forestry is 3.3.

The obtained data allow using forest manage-
ment materials to determine the areas of forest where 
the pest outbreak is most probable, to calculate the area 
of potential foci, and to take the necessary measures to 
protect the forest in a timely manner.

Taking into account the forest site type, age, 
relative crop density and composition (see Tables 2-5), 
then, judging by the forest management database, in 
Zhytomyrske Forestry, the greatest risk of Tortrix viridana 
exists only in two divisions: Berezivske forestry, quarter 
72 compartment 6 (1.3 ha) and Korabelne forestry 
quarter 61 compartment 1 (1 ha). Both plantations are 
located in FST D2, have planting-stock age of 73 years, 
a relative crop density of 0.6 and 9 and 10 units of oak 
in the composition.

Taking into account areas with a very high and 
high risk of Tortrix viridana, adding compartments with 
a relative density of 0.7 and the share of oak in the 
composition of 7 and 8 units (see Tables 4, 5), the area 
of such plantations is 75 Ha.

Thus, oak plantations of Zhytomyrske Forestry are 
generally resistant to outbreaks of green oak leaf-roller 
and associated species of leaf-eating insects. At the 
same time, it is recommended to monitor the condition 

CONCLUSIONS

of plantations in areas with the highest risk of mass 
reproduction outbreaks.

1. Eleven species of leaf-eating insects from the
order Lepidoptera, including 9 from the family Tortricidae, 
were found in the oak plantations of the State Enterprise 
Zhytomyrske Forestry. Among the insects, the green oak 
leaf-roller (Tortrix viridana L.) dominated.

2.  The highest egg mass density of Tortrix viridana
was determined in fresh dubrava (D2), in plantations aged 
50 to 80 years. The egg mass density increased as the share 
of oak in the plantations increased and the relative crop 
density decreased.

3. The attractiveness of oak plantations for Tortrix
viridana by forest site type is 2.93 and 2.88 for seed and 
coppice stands, respectively, by age of stand – 3.65, the 
relative crop density and participation of oak in the 
composition – 2.6 and 3.3 points. That is, the risk of 
outbreaks is average.

4.  The combination of the most favourable condi-
tions for the mass reproduction of Tortrix viridana, such 
as forest site type, age of stand, relative crop density, 
and composition of plantations is determined only in 
two compartments with a total area of 2.3 hectares, and 
the area of high and very high risk is 75 hectares.

REFERENCES
Lakyda, P.I., Vasylyshyn, R.D., & Blyshchyk, V.I. (2017). Deciduous stands of Ukraine: Phytomass and experimental 
data. Korsun-Shevchenkivskyi: FOP Gavrishenko V.M.
Buzun, V.O., Turko, V.M., & Siruk, Y.V. (2018). Book of Zhytomyr forests: Historical and economic essay. Zhytomyr: 
O.O. Evenok. 
Patocka, J., Kristin, A., Kulfan, J., & Zach, P. (1999). Die Eichenschadlinge und ihre Feinde. Zvolen: Institute fur 
Waldokologie der Slowakishen Akademie der Wissenschaften. 
Selikhovkin, A.V., Baryshnikova, S.V., Denisova, N.V., & Timofeeva, Y.A. (2018). Species composition and 
population dynamics of dominant dendrophagous moths (Lepidoptera) in St. Petersburg and its environs. 
Entomological Review, 98(8), 963-978. doi: 10.1134/S001387381808001X.
Kulfan, J., Sarvašová, L., Parák, M., Dzurenko, M., & Zach, P. (2018). Can late flushing trees avoid attack by moth 
larvae in temperate forests? Plant Protection Science, 54(4), 272-283. doi: 10.17221/11/2018-PPS.
Meshkova, V., Kukina, O., Zinchenko, O., & Davydenko, K. (2017). Three-year dynamics of common ash defoliation 
and crown condition in the focus of black sawfly Tomostethus nigritus F. (Hymenoptera: Tenthredinidae). Baltic 
Forestry, 23(1), 303-308.
Meshkova, V., Nazarenko, S., & Kolienkina, M. (2019). Diprion pini L. (Hymenoptera, Symphyta, Diprionidae) 
population dynamics in the Low Dnieper region. Folia Forestalia Polonica, Series A – Forestry, 61(1), 22-29. 
doi:  10.2478/ffp-2019-0002.
Meshkova, V.L., Pyvovar, T.S., & Tovstukha, O.V. (2019). Health condition parameters for deciduous trees in the 
forest stands of Trostyanetske Forest Enterprise. Proceedings of the Forestry Academy of Sciences of Ukraine, 18, 
129-137. doi: 10.15421/411913.
Skrzecz, I., & Perlińska, A. (2018). Current problems and tasks of forest protection in Poland. Folia Forestalia 
Polonica, 60(3), 161-172. doi: 10.2478/ffp-2018-0016.
Skrylnik, Yu., Koshelyaeva, Y., & Meshkova, V. (2019). Harmfulness of xylophagous insects for silver birch (Betula 
pendula Roth.) in the left-bank forest-steppe of Ukraine. Folia Forestalia Polonica, Series A – Forestry, 61(3), 
161-175. doi: 10.2478/ffp-2019-0016.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Scientific Horizons, 2021, Vol. 24, No. 1

Features of forecasting of leaf-eating insects distribution in the forests of...

https://www.researchgate.net/publication/343305880_Species_Composition_and_Population_Dynamics_of_Dominant_Dendrophagous_Moths_Lepidoptera_in_St_Petersburg_and_Its_Environs
https://www.agriculturejournals.cz/web/pps.htm?type=article&id=11_2018-PPS
https://www.researchgate.net/publication/319303108_Three-year_dynamics_of_common_ash_defoliation_and_crown_condition_in_the_focus_of_black_sawfly_Tomostethus_nigritus_F_Hymenoptera_Tenthredinidae
https://www.readcube.com/articles/10.2478%2Fffp-2019-0002
http://fasu.nltu.edu.ua/index.php/nplanu/article/view/273
https://www.ibles.pl/web/ffp/-/doi-10-2478-ffp-2018-0016
https://depot.ceon.pl/bitstream/handle/123456789/18806/DOI%2010.2478-ffp-2019-0016.pdf?sequence=1&isAllowed=y


75

Sierota, Z., Grodzki, W., & Szczepkowski, A. (2019). Abiotic and biotic disturbances affecting forest health in 
Poland over the past 30 years: Impacts of climate and forest management. Forests, 10(1), article number 75. 
doi: 10.3390/f10010075.
Tsaralunga, V.V., & Tsaralunga, A.V. (2018). Features of Tortrix viridana L. ecology in conditions of Central forest-
steppe. Forest & Technical Journal, 8, 1(29), 87-99. doi: 10.12737/article_5ab0dfbe0222d9.51885362.
Castagneyrol, B., Giffard, B., Valdés-Correcher, E., & Hampe, A. (2019). Tree diversity effects on leaf insect 
damage on pedunculate oak: The role of landscape context and forest stratum. Forest Ecology and Management, 
433, 287-294. doi: 10.1016/j.foreco.2018.11.014.
Leidinger, J., Seibold, S., Weisser, W.W., Lange, M., Schall, P., Türke, M., & Gossner, M.M. (2019). Effects of forest 
management on herbivorous insects in temperate Europe. Forest Ecology and Management, 437, 232-245. 
doi: 10.1016/j.foreco.2019.01.013.
Meshkova, V. (Ed.) (2020). Methodical instructions on survey, assessment and prediction of forest pests and diseases 
in the plain part of Ukraine. Kharkiv: Planeta-print.
Meshkova, V.L. (2018).  Achievements and problems of forest entomology in Ukraine. The Kharkov Entomological 
Society Gazette, 26(1), 119-129.
Meshkova, V.L., & Borysenko, O.I. (2017). GIS-based prediction of the foliage browsing insects' outbreaks in the 
pine stands of the SE “Kreminske FHE”. Proceedings of the Forestry Academy of Sciences of Ukraine, 15, 12-18. 
doi: 10.15421/411714.
Andreieva, O.Y., & Martynchuk, I.V. (2017). Dynamics of threat of pine sawflies foci spread with change of 
relative stocking density. The Bulletin of Kharkiv National Agrarian University. Series “Phytopathology and 
Entomology”, 1-2, 11-17.
Meshkova, V.L. (2009). Seasonal development of the foliage browsing insects. Kharkov: Novoe slovo.
Meshkova, V.L., Bajdyk, G.V., & Berezhnenko, Zh.I. (2018). Dynamics of English oak foliage damage by insects 
in the field protective forest belts of Kharkiv region. The Bulletin of Kharkiv National Agrarian University. Series 
“Phytopathology and Entomology”, 1-2, 92-100.
Meshkova, V.L., Bajdyk, G.V., & Berezhnenko, Zh.I. (2019). Dynamics of geometrids populations in the forest 
belts of the forest-steppe part of Kharkiv region. The Bulletin of Kharkiv National Agrarian University. Series 
“Phytopathology and Entomology”, 1-2, 93-100.
Blaga, T., Simonca, V., Colisar, A., & Moldovan, C. (2018). Research on identifying, detecting and predicting the 
defoliator Archips (Cacoecia) xylosteana L. Current Trends in Natural Sciences, 7(13), 6-11.
Walter, J.A., Ives, A.R., Tooker, J.F., & Johnson, D.M. (2018). Life history and habitat explain variation among 
insect pest populations subject to global change. Ecosphere, 9(5), article number e02274. 
Woreta, D., Wolski, R., Lipiński, S., & Tkaczyk, M. (2018). Effects of food quality on Melolontha spp. adults. Folia 
Forestalia Polonica, 60(2), 108-121. doi: 10.2478-ffp-2018-0011.
Muiruri, E.W., Barantal, S., Iason, G.R., Salminen, J.P., Perez‐Fernandez, E., & Koricheva, J. (2019). Forest diversity 
effects on insect herbivores: Do leaf traits matter? New Phytologist, 221(4), 2250-2260. doi: 10.1111/nph.15558.
Brown, N., Vanguelova, E., Parnell, S., Broadmeadow, S., & Denman, S. (2018). Predisposition of forests to biotic 
disturbance: Predicting the distribution of Acute Oak Decline using environmental factors. Forest Ecology and 
Management, 407, 145-154. doi: 10.1016/j.foreco.2017.10.054.
Reed, K., Denman, S., Leather, S.R., Forster, J., & Inward, D.J. (2018). The lifecycle of Agrilus biguttatus: The role 
of temperature in its development and distribution, and implications for Acute Oak Decline. Agricultural and 
Forest Entomology, 20(3), 334-346. doi: 10.1111/afe.12266.
Andreieva, O.Yu., & Boliukh, O.G. (2019). The outbreaks of common pine sawfly (Diprion pini L.) in the forest 
fund of Zhytomyr Region. Scientific Bulletin of UNFU, 29(7), 84-89. doi: 10.15421/40290717.
Andreieva, O.Yu., Zhytova, O.P., Martynchuk, I.V., Vlasiuk, V.P., & Stehniak, V.D. (2019). Biotic causes of oak 
forests weakening in Zhytomyr region. Forestry & Forest Melioraiton, 135, 174-183. doi: 10.33220/1026-
3365.135.2019.174.
Padiy, N.N. (1980). A brief identifier to forest pests. Moscow: Lesnaya promyshlennost'.
Kavurka, V.V. (2018). Tortrix Moths (Lepidoptera, Tortricidae) of Grafskiy Park and agrobiostation of M. Gogol 
Nizhyn State University (Chernigiv region, Ukraine). Ukrainian Entomological Journal, 15(2), 28-41. 
doi: 10.15421/281811.
Karsholt, O., & van Nieukerken, E.J. (2013). Lepidoptera, Moths. Fauna Europaea. Retrieved from https://fauna-eu.org.
Migunova, Ye.S. (1993). Forests and forest lands (Quantitative evaluation of interactions). Moscow: Ecology.
Atramentova, L.A., & Utevskaya, O.M. (2008). Statistical methods in biology. Gorlovka: Likhtar.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]
[33]
[34]

Scientific Horizons, 2021, Vol. 24, No. 1

Andreieva et al.

https://www.mdpi.com/1999-4907/10/1/75
https://cyberleninka.ru/article/n/osobennosti-ekologii-tortrix-viridana-l-v-usloviii-tsentralnoy-lesostepi
https://www.sciencedirect.com/science/article/abs/pii/S0378112718312398
https://europepmc.org/article/AGR/IND606291715
https://uriffm.org.ua/static/main/files/method_naglyad_oblik_prognoz_.pdf
https://www.researchgate.net/publication/326991270_Achievements_and_problems_of_forest_entomology_in_Ukraine
https://www.semanticscholar.org/paper/GIS-based-prediction-of-the-foliage-browsing-in-the-Meshkova-Borysenko/28039ed8da9d144e2fe5184c3801c3e15d4a4742
https://knau.kharkov.ua/uploads/visn_ento_fito/2017/2.pdf
https://knau.kharkov.ua/vfn201815.html
https://www.natsci.upit.ro/issues/2018/volume-7-issue-13/research-on-identifying-detecting-and-predicting-the-defoliator-archips-cacoecia-xylosteana-l/
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2274
https://sciendo.com/article/10.2478/ffp-2018-0011
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15558
https://www.sciencedirect.com/science/article/abs/pii/S0378112717314160
https://onlinelibrary.wiley.com/doi/full/10.1111/afe.12266
https://nv.nltu.edu.ua/index.php/journal/article/view/2007
https://www.researchgate.net/publication/340221884_Bioticni_cinniki_oslablenna_dubovih_nasadzen_Zitomirskoi_oblasti
https://uej.com.ua/index.php/uej/article/view/14
https://fauna-eu.org/


76

Andreieva, O.Y., & Goychuk, A.F. (2020). Forest site conditions and the threat for insect outbreaks in the Scots 
pine stands of Polissya. Folia Forestalia Polonica, Series A – Forestry, 62(4), 270-278. doi: 10.2478/ffp-2020-0026.
Frantzova, A. (2020). Multifactorial methodology for natural hazards risk assessment. Forestry Ideas, 26, 1(59), 
254-261.

Анотація. Пошкодження листя комахами-листогризами під час масових розмножень спричиняє погіршення 
санітарного стану насаджень і зменшення їхнього приросту. Вчасне виявлення осередків шкідників дає змогу 
зменшити витрати на їхню ліквідацію та запобігти негативним наслідкам для насаджень. Метою досліджень 
було визначити видовий склад комах-листогризів у лісах ДП «Житомирське ЛГ» та ділянки з найбільшою 
загрозою формування осередків домінантного виду – зеленої дубової листовійки з урахуванням лісорослинних 
умов і структури насаджень. У період живлення комах-листогризів визначали їхній видовий склад, а після 
завершення відкладання яєць оцінювали щільність кладок яєць зеленої дубової листовійки на гілках дерев, 
відібраних у насадженнях із різними типом лісорослиннх умов, віком, відносною повнотою та часткою дуба у 
складі. Під час аналізу використано базу даних ВО «Укрдержліспроект» і балову оцінку принадності насаджень 
для формування осередків. Виявлено 11 видів комах-листогризів із ряду лускокрилих (Lepidoptera), зокрема 
9 – з родини листовійки (Tortricidae), з яких домінувала зелена дубова листовійка Tortrix viridana. Найбільшу щільність її 
кладок яєць визначено у свіжій діброві (D2), у чистих низькоповнотних насадженнях віком 40–80 років. Розраховано 
середній бал принадності насаджень ДП «Житомирське ЛГ» для цього шкідника за типом лісорослинних умов 
(2,93 та 2,88 для насіннєвих і порослевих деревостані відповідно), віком (3,65), відносною повнотою (2,6) та 
участю дуба у складі (3,3). Встановлено перелік ділянок і площу насаджень із дуже високою та високою загрозою 
формування осередків масового розмноження зеленої дубової листовійки. Проведення нагляду на цих ділянках 
дасть змогу вчасно виявити зростання чисельності шкідника та вжити заходів запобігання його розвитку

Ключові слова: дуб звичайний, зелена дубова листовійка, принадність насаджень, тип лісорослинних умов, повнота 
насаджень, вік насаджень
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