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Hyphantria cunea Drury is a polyphagous quarantine pest, which is not evolutionarily tied to the territory of Ukraine.

We have analyzed data from literary sources on the geographical spreading of Hyphantria cunea Drury, indicated the
current area of the pest and noticed factors that influence the acclimatization of a pest. The motherland of Hyphantria
cunea Drury is North America; in 1770, an entomologist Druri first described this species. The first indications of the
harmfulness of Hyphantria cunea Drury are noted in the USA in 1899 and on the European continent Hyphantria cunea
Drury was found near the city of Budapest (Hungary) on the island of Chepel in August 1940. By 1948, the pest had
spread throughout Hungary and began to occupy the tree plantations of neighbouring countries, such as the Czech
Republic, Slovakia, Yugoslavia, Romania, and Austria. At present, the pest is widespread in Europe, Asia, and North
America. In Europe Hyphantria cunea Drury was found in countries such as: Austria, Azerbaijan, Bulgaria, Greece,
Georgia, Italy, Moldova, Germany, Russia, Romania, Serbia, Slovakia, Slovenia, Turkey, Hungary, Ukraine, France,
Croatia, and the Czech Republic. In 1945 Hyphantria cunea Drury was found in Japan, in the parks of Tokyo. In 1979 —
in China in Liaoning Province and in Southern Korea it was first described in 1958. In 2003, small foci of caterpillars of
Hyphantria cunea Drury were found in Wellington (New Zealand). In Russia, the first foci of mass reproduction of
Hyphantria cunea Drury were discovered in the forests of Krasnodar Krai in Krasnodar and Abinsk forest enterprises in
1976 on an area of 270 hectares. In Ukraine, the first foci of Hyphantria cunea Drury were found in Transcarpathia in
1952, in June, virtually all over the lowlands of the region. In the Northeastern part of the Forest-Steppe of Ukraine, in
Sumy region in particular, Hyphantria cunea Drury was first registered in 2010. In Kharkiv region Hyphantria cunea
Drury was discovered at the beginning of 80s of XX century. This article highlights the peculiarities of spreading of
Hyphantria cunea Drury and its harmfulness. We have also established the ways of penetration and the current area of
pest spreading in Ukraine and in the world. We have carried out the analysis of spreading data of the regulated pest in
the territory of Ukraine and in the world, including in the territory of Kharkiv region and the factors, which influence
the pest acclimatization have been noted.

Key words: Fall webworm; Hyphantria cunea Drury; Areal; Distribution area


https://orcid.org/0000–0003–3381–1347
https://orcid.org/0000–0002–8300–2591
https://orcid.org/0000–0001–8122–9250
https://orcid.org/0000-0001-6510-4781
https://orcid.org/0000-0003-2357-1853
https://orcid.org/0000-0003-1717-3605
https://orcid.org/0000–0002–6438–0888
https://orcid.org/0000–0001–5656–7450
https://orcid.org/0000–0003–4196–5274
https://orcid.org/0000–0002–7479–1912
https://orcid.org/0000-0001-6655-020
https://orcid.org/0000-0003-1446-8168?lang=en
https://orcid.org/0000-0001-6730-9502
https://orcid.org/0000–0003–1549–8019
https://оrcid.org/0000-0002-0885-0558
https://orcid.org/0000-0001-6097-1464
mailto:sergejstankevich1986@gmail.com

215 Distribution area of Hypbantria cunea Drury

Introduction

Losses caused to agriculture by pests, weeds and plants diseases are extremely high. According to the Food and Agriculture
Organization (FAO) of the United Nations, the world’s losses because of them every year are around 20-25% of the world’s
potential food crop yield (Yemec, 2014).

During the period from 1920 to 2000 on the territory of the former USSR about 100 alien species of phytophagous insects
acclimatized. A significant part of these species refers to a harmful category, and 8 — to dangerous quarantine species. In other
regions of the world the number of acclimatized alien insect species is significantly higher (Severin, 1921; Izhevskij, 1990, 2002).
Biological invasions of different organisms have caused enormous changes in ecosystems (Kuznecov, 2010). Scientists in their
studies note that one of these species is Hyphantria cunea Drury — polyphagous quarantine pest, one of the most common in
Ukraine. Numerous researches on the biology and ecology of Hyphantria cunea Drury show that since penetration it has taken an
important place not so much in anthropogenic as in natural biocenosis. This is confirmed by a significant number of predators,
parasitoids and diseases that limit its number in Ukraine (Sikura, 2000; Movchan, 2002; Trigob'yuk, 2005; Stankevych, 2015;
Lezhenina, 2016).

The population of Hyphantria cunea Drury is characterized by high viability due to its polyphagia (Boguleunu, Nica & Petresen,
1976; Greenblatt, Calvert & Barbosa, 1978; Hidaka, 1979; Yemec, 2014).

Mezentseva L.L. (1989) states that Hyphantria cunea Drury damages about 230 plant species, including grapes. But according to
other scientists’ data (Davidenko, 2008; Zapolovskij, 2013; Chumak 2013; Tokar, 2014; Bondarenko, 2015), the caterpillars of
Hyphantria cunea Drury can feed on 636 species of fruit, ornamental, forest and other crops, among which phytophagous damages
200 species in North America, 234 in Europe, and more than 300 plant species in Asia (Hukuhara & Hashimoto, 1966; Hirai, 1977;
Jaenike & Selander, 1980; Jarfas, 1986).

At present, in Ukraine the nutrition of Hyphantria cunea Drury is recorded on more than 250 species of fruit and ornamental breeds,
and therefore it is characterized as extremely aggressive and dangerous harmful organism which causes great damage to perennial
plantations. This pest causes the greatest damage to ash-leaved maple, mulberry tree, apple tree, pear tree, plum, quince-tree,
bird-cherry, walnut (Morris & Futtion, 1970; Morris, 1972; Jarfas. & Viola, 1986; Morris, 1987; Timchenko, 1988; Morgun, 2001).
One of the main signs that diagnoses Hyphantria cunea Drury in the plantations is the presence of spider's web nests in the trees.
Caterpillars of 1-2 ages form nests of several leaves, which are densely enlaced with spider's web. At the end of 5th age of
caterpillars the nest can reach the size of 1.0-1.5 m. Coarse leaves eating is typical during the development of caterpillars of older
ages. According to scientists’ studies damage to trees by Hyphantria cunea Drury leads to defoliation of plantations, namely the
violation of metabolic processes in the plants and their weakening. As a result, yield, protective, ornamental and aesthetic function
of plantations is reduced; conditions for the fauna existence deteriorate. Individual plants become weaker and with repeated
damage can die. Fruit and berry crops decrease the yield or don't bear fruit at all, not only in the year of severe damage but also
the next year. Trophic relations play one of the main roles in the development of pests. Depending on the state of population and
meteorological conditions of the vegetative period the caterpillars of Hyphantria cunea Drury, like other polyphagous, prefer certain
species and cultivars of plants which they feed on. The presence of sufficient forage base determines the duration of development,
viability, mass of caterpillars and pupae, as well as the fertility of butterflies ((Nady, Rcichart & Ubrizsy, 1953; Nordin, Rennels &
Maddox, 1972; Shestopalov, 2012, Stankevych, 2017).

Methods

The purpose of the article is to analyze the data of literature sources as to geographical spreading of Hyphantria cunea Drury, to
indicate the current area of the harmful organism and note the factors, which influence pest acclimatization.

The research data is based on literature sources and analysis of the dynamics of the quarantine organism spreading since its
penetration into Europe. Our research was carried out during 2014-2019 in Kharkiv region (neighborhood of the village Mala Rogan,
49°56'19"N, 36°29'26"E) according to generally accepted methods during the vegetative period — we recorded the number of trees
with caterpillars’ nests, estimated the degree of trees settlement, counted the total area of foci of the infection, and identified the
forage plants.

Results and Discussion

According to research data, the motherland of Hyphantria cunea Drury is North America (Ignatyuk, 2013; Nakonechna, 2019). In
1770 this species was described by an entomologist Druri. The primary area of Hyphantria cunea Drury is located on the North
American continent from the Pacific to the Atlantic coast, and in the latitudinal direction — from the southern border of coniferous
forests of Canada (extending between 54 and 58 north latitude) to the state border of the USA and Mexico. The first indications of
the harmfulness of Hyphantria cunea Drury are noted in the USA in 1899 (Howard, 1899). Outbreaks of mass reproduction were
noted in 1921 p. (Severin, 1921) and 1969 (Warren, 1970).

On the European continent the first specimens of Hyphantria cunea Drury were found near the city of Budapest (Hungary) on the
island of Chepel in August 1940. There is evidence to think that the pest was brought to the island with some cargo. And in 1945 —
in Japan, where it quickly began to cause significant damage to fruit crops, mulberry tree, ornamental plants and field protective
plantations and was included in the list of quarantine objects (Ito & Miyashita, 1968, Yasyukevich, 2013). According to other data
(Hirai, 1969), for the first time the pest was found in Japan in 1947 in the parks of Tokyo.

In 1979, the pest was discovered in China in Liaoning Province (State Environmental Protection Administration of Chine, 2001). In
Southern Korea Hyphantria cunea Drury was first described in 1958 (Kind, 1991).

By 1948, the pest had spread throughout Hungary and began to occupy the tree plantations of neighboring countries, such as the
Czech Republic, Slovakia, Yugoslavia, Romania and Austria. At present, the pest is widespread in Europe, Asia and North America.
In Europe Hyphantria cunea Drury was found in countries such as: Austria, Azerbaijan, Bulgaria, Greece, Georgia, Italy, Moldova,
Germany, Russia, Romania, Serbia, Slovakia, Slovenia, Turkey, Hungary, Ukraine, France, Croatia, the Czech Republic (Figure 1, see
Movchan, 2002).

In Bulgaria in 1962 one spider's web nests with caterpillars of Hyphantria cunea Drury was discovered for the first time and in 1963
there were 880 of them (Boehrn, 1976). In France Hyphantria cunea Drury was first found in 1977 (Jarfac, 1986). In Absheron

Ukrainian Journal of Ecology, 9(3), 2019



Ukrainian Journal of Ecology 216

Region of Azerbaijan Hyphantria cunea Drury was found in 1991-1992 (Gaziyev, 1999). At the beginning of the XXI century

Hyphantria cunea Drury penetrated from the territory of Azerbaijan into Iran and began to spread in the northern provinces of the

country (Gninenko, 2005).
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Figure 1. Distribution area of Hyphantria cunea Drury in Europe.

The first signals of damage to tree and shrub vegetation by caterpillars of the pest came from Northern Kyrgyzstan in 2005. During
the route surveys, the foci of Hyphantria cunea Drury were found on the territory of Issyk-Altin and Alamedyn districts of Chui
region including in 22 inhabited settlements along the by-pass highway and “Bishkek-Torugart” highway and in green plantation of
the cities of Kant and Bishkek (Morkovkina, 2006). In 2003, small foci of caterpillars of Hyphantria cunea Drury were found in
Wellington (New Zealand) (Kean, 2007).

In Russia, the first foci of mass reproduction of Hyphantria cunea Drury were found in the forests of Krasnodar Krai in Krasnodar
and Abinsk forest enterprises in 1976 on an area of 270 hectares. Gradually the foci spread in the forests of Adygea. The total area
of foci of Hyphantria cunea Drury in the forests of Kuban in 1982 was 794 hectares. During the next years, the area of foci was
reduced and in 1986, the area was 531 hectares. Since 1987, there wasn't any information on foci of mass reproduction of
Hyphantria cunea Drury in the forests of Krasnodar Krai and Adygea in reporting data of forest management until 1995, when the
foci were found again on an area of 100 hectares (Gninenko, 2005). In Ukraine the first foci of Hyphantria cunea Drury were found
in Transcarpathia in 1952, in June, virtually all over the lowlands of the region (Figure 2, see Shumov, 2018).

RUSSIA
POLAND

HUNGARY

Figure 2. Areas of Transcarpathia Region, where Hyphantria cunea Drury was recorded for the first time (1952) (the fragment
below is increased). Shumov, 2018.
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Over the next two years, the pest moved northward by 10-15 km and in the valleys of the Latorica, Borzhava and Tisza rivers
individual foci were found in the depth of the foothills. The further spreading of Hyphantria cunea Drury, as I.A. Churayev believed
(1962), was suspended as a result of extraordinary measures, taken to fight against them. He believed (Churayev, 1958), that
through the flight of Hyphantria cunea Drury the penetration of a pest from Transcarpathia is possible into Lviv, Ternopil and Ivano-
Frankivsk regions. Although I.A. Churayev suggested that the Carpathians are a temporary obstacle on the way of natural settling of
Hyphantria cunea Drury from Transcarpathia in the eastern direction.

M.P. Umnov (1955) and K.K. Fasulati (1957) pointed out the importance of the Carpathian massif as an obstacle to the settling of
the harmful organism. At the same time, M.P. Umnov (1955) wrote that Hyphantria cunea Drury is exceptionally plastic species to
the climatic conditions and that the zone of its possible acclimatization should be considered almost the entire European part of the
USSR (except northern regions) and all the republics of Central Asia and Transcaucasia. K.K. Fasulati (1957) considered this thought
as incapable, pointing out that the area will be determined not only by temperature and humidity, but by the whole complex of
landscape and ecological conditions. Concerning Transcarpathia, in 1957 K.K. Fasulati (1957) wrote that Hyphantria cunea Drury in
Transcarpathia occupied everything that it could occupy — all natural biotopes in the plain part. Researchers A.Y. Sikura (1962) and
V.Yu. Dulo (1978) believed that in the foothills climatic conditions play only an indirect role in restriction of number of Hyphantria
cunea Drury, and the main role belongs to entomophages of the butterfly (Sikura, 2000).

According to V.A. Bykovsky's data (1998) Hyphantria cunea Drury refers to species in which the outbreak of mass reproduction is
replaced by many years depression. This is inherent and to some other Lepidoptera. The reasons for this phenomenon have not
been determined but probably a number of factors causes them. According to the scientist's observations if the number of
Hyphantria cunea Drury rises in one part of area, in another it can reduce. Outbreaks and depressions of number are described for
Transcarpathia and Odessa regions.

As of 2013, Hyphantria cunea Drury was found in 20 regions of Ukraine on an area of 50098.627 hectares, which is 1389.8 hectares
less compared to 2012. In 2014 the area of pest settling increased by 21.9 as a result of revealing of new and expansion of old pest
foci in Zhytomyr, Ivano-Frankivsk and Sumy regions. For the first time, quarantine regime for Hyphantria cunea Drury was
introduced in Zhytomyr district of Zhytomyr region on an area of 20 hectares and in Tlumatsky district of Ivano-Frankivsk region on
an area of 0.7 hectares. At the same time, because of the absence of cases of pest detection during the observations of many
years, quarantine regime was cancelled in 7 districts of Kherson region on the total area of 1411.7 hectares (Bazikina, 2015). In the
North-Eastern part of the Forest-Steppe of Ukraine, in Sumy region in particular, Hyphantria cunea Drury was first registered in
2010 (Yemec, 2014). In Zhytomyr region the pest was first discovered in Ruzhyn district in 2011, quarantine regime in the urban-
type settlement of Ruzhyn was introduced on an area of 1.72 hectares (Ignatyuk, 2013). According to the State service of Ukraine
on Food Safety and Consumer Protection as of 01.01.2019 Hyphantria cunea Drury was found in 20 regions. The total area of
spreading at the end of 2018 decreased by 12959 hectares and makes 36417 hectares.

Combining the maps of Eco regions of Ukraine and the administrative districts where Hyphantria cunea Drury was recorded, since
1952 to the present, a map of pest spreading in the steppe and forest-steppe zones of Ukraine has been obtained, which according
to the basic provisions corresponds to biological characteristics of the harmful organism (Shumov, 2018) (Figure 3).
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Figure 3. The administrative districts of Ukraine where Hyphantria cunea Drury has been discovered since 1952 vs Eco regions of
Ukraine (Shumov, 2018)

In Kharkiv region Hyphantria cunea Drury was discovered in the early 80° of XXI century (Stankevych, 2016, 2017, 2018;
Stankevych, 2017). According to the data of the State service of Ukraine on Food Safety and Consumer Protection in 2017 the pest
was registered in 24 districts of Kharkiv region on the total area of 2429.5 hectares. A significant part of the inhabited territory falls
on homestead lands — 57.4%, on the territory of farms of all forms of ownership— 19.2% and on other lands — 24.4% (Figure 4).
Ukrainian Journal of Ecology, 9(3), 2019
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" The homestead
lands

“ The farms of all
forms of ownership

The other lands

Figure 4. Habitat distribution of Hyphantria cunea Drury in Kharkiv region, 2017.

The most common pest was in Lozova (810 hectares), Blyzniuky (518.5 hectares) and Barvinkove (249.9 hectares) districts, the
least — in Izium district — 0.3 hectares. According to the data of control surveys in 2017, a new focus of Hyphantria cunea Drury was
discovered on the territory of Bohodukhiv district with the total area of 18 hectares.

In 2014 we discovered a new focus on the territory of Kharkiv district where our research was being conducted during 2014—
2019 (the neighborhood of the village of Mala Rogan, 49' 56 19" 'N, 36°29°26" "E). In the course of conducted research it was
determined that in 2014 on the territory of Village Council of Mala Rogan Hyphantria cunea Drury fed only on ash-leaved maple,
which grows along the road that connects the village of Mala Rogan and the highway Kharkiv-Rostov. The length of this section of
the road is 1.7 km (Figure 5).

BurcxesnrTtHose
SicxksitHe

NManas PoraHes

fMana Poravs

= PoraHs
— Porare

Figure 5. The concentration of Hyphantria cunea Drury in the territory of Village Council (Mala Rogan, 2014-20198).

In 2014 during the accountings, 11 nests of the pests were counted, in 2015-83 nests and 496 nests in 2016. In 2016, the
caterpillars developed not only in ash-leaved maple, but also in wild pear tree and sloe. Besides, in 2016 the first nest was noted on
the territory of Rogan Village Council, which borders Village Council of Mala Rogan of Kharkiv district. In the spring of 2017 ash-
leaved maple along the road that connects the village of Mala Rogan and the highway Kharkiv-Rostov, was cut down by almost
50%. However, in the course of accountings it turned out that it did not have a negative impact on the number of the pest.
Hyphantria cunea Drury began settling in maple trees that grow in an abandoned garden of chokeberry that, borders the highway.
At the same time, not a single nest was noted in chokeberry. In total 681 of spider's web nests of the pest were counted in the
course of accountings in 2017. It is also interesting that not a single nest was found on annual shoots of ash-leaved maple that
grow on the place of cutting. All nests were concentered on shoots at the age of two years and older. In 2018, the focus continued
to grow. During the route surveys 762 spider's web were discovered. In 2018, the pest along with the forage plant (ash-leaved
maple) spread into adjacent to the road garden of chokeberry, which is almost completely littered with the plants of ash-leaved
maple. The nutrition of caterpillars of Hyphantria cunea Drury was not revealed on chokeberry itself. In addition, the first spider's
webs were noted in ash-leaved maple on Lermontov Street (Mala Rogan) at a distance of 1500 km from the main location, which
allows expecting for further growth of the pest humber and the expansion of its focus. As we can see, over the five years, the
number of pest’s nests has increased almost 70 times.
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Our research shows that Hyphantria cunea Drury has a high reproduction coefficient, but it remains economically insignificant pest
in Kharkiv district, because it is focused only in ash-leaved maple. Nevertheless, as the experience of other countries in which this
species has spread testifies it should be systematically monitored and, if necessary, localize the focus and apply extermination
measures.

Conclusion

The penetration of the pest into new territories happens with the help of airflows, as well as inobservance of quarantine and
phytosanitary measures. The average speed of spreading of Hyphantria cunea Drury on the territory of Ukraine is 30-40 km per
year. Thus, despite the quarantine and extermination measures, which to some degree inhibit the activity of Hyphantria cunea
Drury spreading, its expansion into new suitable for existence territories is continuing. The world’s area of Hyphantria cunea Drury
has not stabilized up to now and continues to broaden, mainly due to meridional settling. The data of our research shows that of
Hyphantria cunea Drury has a high reproduction coefficient, but it remains economically insignificant pest in Kharkiv district,
because it is focused only on ash-leaved maple. However, as the experience of other countries in which this species has spread
testifies it should be systematically monitored and, if necessary, localize the focus and apply extermination measures.
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