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INTRODUCTION

Among the many tasks in fruit gardening, the imple-
mentation of effective measures to protect plants from
unfavourable biotic environmental factors is no less
important to achieve the desired effect. Notably, due
to the growing relevance of fruit crops, fruit plants that
are not common in culture, including buckthorn (Hip-
pophae rhamnoides L.), whose yield and fruit quality are
not always stable and are frequently low and of poor
quality caused by pests, are becoming increasingly im-
portant. The most probable pests that reduce the pro-
ductivity and quality of sea buckthorn fruit include the
following species: sea buckthorn honeydew (Psylla hip-
pophaeana CL.); sea buckthorn leaf miner (Archips hippo-
phaeana Heyd.); sea buckthorn borer (Zeuzera pyrina L.);
sea buckthorn fly (Rhagoletes batava obscuriosa Hering);
southern grey weevil (Tanymecus dulaticollis Gyll.), odd
silkworm (Ocneria dispar L.), sea buckthorn gall mite
(Eriophyes hippophaeanus Nal.) etc.

Until 2007, no targeted research on the species
and structural diversity of sea buckthorn pests was
conducted in Ukraine. And due to the increase in the
area under sea buckthorn orchards, the level of spread
and harmfulness of phytophagous insects will increase.
A serious pest of the sea buckthorn garden is the sea
buckthorn gall mite (Aceria hippophaena Nalepa), whose
parasitism on host plants results in gall development,
a pathological process that is expressed in the growth
and change of plant tissues. The above-mentioned spe-
cies of four-legged mites is one of the representatives
of numerous and functionally significant components
of the entomofauna of cultivated and natural cenoses.
The study of gall-developing pests is of practical impor-
tance since the latter significantly affects the condition
of host plants by inducing galls on them. The range of
Aceria hippophaena Nalepa covers large areas of West-
ern, Northwest and North-Eastern Europe, including
Ukraine (Goud et al., 2021; GBIF Secretariat, 2019).

Faunal research on applied acarology is of great
relevance. Acarology scientists note that new species
of mites are increasingly appearing in cenosis crops,
which pose a threat to plants. For example, Hemmatza-
deh-Khorshidabadi et al. (2022) note that new species
of Aceria eryophyid mites have been identified on fodder
plants, which they believe may worsen the condition
of pasture producers. European scientists, in particu-
lar, Ripka et al., (2021), have recorded three species of
mites of the Aceria family that parasitise ornamental
shrub species of Salicaceae. Other researchers (Elhala-
wany & Ueckermann, 2022) do not note any symptoms
of damage to cultivated plants when detecting new
tick species but emphasise that this is only in the initial
stages of newly introduced plants.

Chinese scientists, in particular Wu et al. (2022),
proved the harmfulness of the gall mite on goji plants.
The establishment of vesicular galls, thickening and
deformation of fodder crop leaves under the parasitic
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influence of ticks was noted by Ruan et al. (2021). Fre-
quently, gall mites are accompanied both by damage to
vegetative organs and generative organs, in particular,
to the fruits of European olive, as noted by Sergio & Mo-
raes (2020). The double adverse effect of ticks on plants
was noted by Albrecht et al. (2022), which manifests it-
self in the deterioration of the physiological state of
crops and their damage by viral diseases. According to
de Almeida Paz-Neto et al. (2022), gall development on
plant leaves caused by mites provides shelter and an
abundance of other pests, including moths.

Admittedly, the parasitising efficiency of ticks on
cultivated plants depends on weather and climatic con-
ditions and human economic activity. Changing tem-
perature conditions, as noted by Karpicka-lgnatowska
et al. (2021), determine the number of populations of
erythrophoid ticks, which transmit viruses. As for eco-
nomic activity, acaricides are a deterrent to tick devel-
opment. According to Revynthi et al. (2022), chemical
control of mites is an effective and cost-efficient mea-
sure in plant care. Although scientists Elhalawany et al.
(2021) consider it expedient to identify their biological
characteristics and timely use of acarifages in the fight
against gall mites. Thus, the study of biological and
ecological features of sea buckthorn gall mite and the
development of measures for its control in sea buckthorn
orchards is an urgent task that will allow early diagnosis
of this pest and timely control measures.

The purpose of the research was to explore the
bioecological features of Aceria hippophaena Nal. and
to develop measures to reduce its populations in the
orchards of buckthorn.

MATERIALS AND METHODS

Observations of sea buckthorn plant damage by gall
mites were conducted at the experimental plots of the
Institute of Horticulture of the National Academy of
Agrarian Sciences of Ukraine and its research network
during 2019-2021. Sea buckthorn varieties of Ukrainian
breeding were used to explore the degree of plant
damage: Rannya, Morkvyana, Osoblyva and Adaptyvna.
Observations and records of plants were performed in
May-September according to the methods (Methodol-
ogy of qualification examination..., 2016; Grynyk et al.,
2020). The leaves of the studied varieties were sampled
twice during the growing season. In early September,
50 leaves were collected from 5 trees of each variety
(10 Lleaves x 5 replicates). The material was collected
in cloth bags. A label was attached to each sample of
a particular sea buckthorn plant variety, indicating the
sample number, place and time of collection. Visual in-
spections were performed in the basal part and on the
periphery along the entire vertical of the plant crown.
Each leaf sample was placed in plastic bags with the
date and place of collection, and the name of the va-
riety, and stored in a refrigerator at 3-4°C for stepwise




analysis in the laboratory. The assessment of damaged
plants by gall mites was performed in points according
to the percentage of leaf surfaces covered with galls:
0 points (0%) - resistant; 0.1-1.0 points (up to 1%) - rel-
atively resistant; 2.1-3.0 (11-30%) - moderately dam-
aged; 3.1-4.0 (31-50%) - severely damaged; 4.1-5.0
(over 50%) - very severely damaged.

The study used sources for the identification and
biological characteristics of sea buckthorn gall mites (Ka-
mali et al., 2016), economic importance and distribution
(Orlova-Bienkowskaja, 2016). Statistical data processing
was performed using the computer program Statistica-6.0.

RESULTS AND DISCUSSION

The gall mite spreads both under the influence of abi-
otic factors — wind, precipitation, and biological factors -
insects, birds,and anthropogenic factors. Damage to sea
buckthorn by the gall mite in the northern part of the
Forest-Steppe has been observed in individual plants
since 2017, but, in 2020, significant outbreaks of mass
reproduction were noted locally for the first time. It was
established that the mite leads a hidden life, feeding
inside the buds and leaves. It is particularly harmful
to young, vigorously growing trees or bushes. Severely
damaged leaves are deformed, dry out prematurely and
fall off, which frequently results in their death (Moska-
lets et al., 2021). In 2020, the pest infested both the
leaves of some sea buckthorn varieties and the shoots,
which resulted in their distortion and weakened growth.
Thus, the degree of damage, dynamics and duration of
infestation of young leaves by gall midge depends on
the varietal characteristics of the host plant.

During the growing season of sea buckthorn
plants, four-legged mites multiply very quickly. In the
Northern Forest-Steppe, the peak number of gall mites
reaches the end of June - beginning of July,and, depend-
ing on weather conditions, the peak number of larvae
living in leaves is observed about a month later - in the
second decade of August. It has been established that
in hybrid sea buckthorn nurseries, gall mites are mainly
spread with planting material - seedlings and cuttings.

Moskalets et al.

Reserves for these phytophages are wild forms of sea
buckthorn, which were selected as breeding sources of
economically valuable traits in the protective strips of
orchards, forest belts, and fallow lands, where ticks ac-
cumulate intensively, as in shady, wind-protected habitats,
where they, in turn, get from orchards.

It was established that these pests are distributed
by the wind at a distance of 50 meters or more and get
into new sea buckthorn plants grown from cuttings that
have been treated with acaricides with rain splashes.
According to the literature (Moskalets et al., 2021), the
sea buckthorn gall mite is microscopic (female body
length 0.2-0.22 mm, male about 0.18 mm), its body is
milky white, wormlike, ringed, dorsal and abdominal
half-rings are the same in width, with two pairs of legs.
On the underside of the body, three pairs of abdominal
bristles are arranged one after the other,and at the end,
there is one pair of tail bristles.

Adult females hibernate under the covering
scales of the kidneys, one of which can contain from
one to several thousand individuals. In early spring,
during the period of bud swelling, mites begin to lay
eggs in wintering areas in the galls they form. The
hatching larvae feed inside the buds, as a result of
which the leaves of sea buckthorn plants that have
not yet opened are completely covered with gall
swellings. When the first leaves bloom (at an average
daily temperature of more than 9°C and an average
air humidity of 75-80%), females of the new spring
generation appear, which, together with old females,
move to young leaves, then concentrate mainly near
the central vein, make injections and drain cell sap,
eventually form galls in these places, and inhibit plant
growth and development. Subsequent generations es-
tablish galls on the leaves, where the females lay eggs
and the larvae that hatch from them settle on young
leaves and shoots. The rounded-flat, 2-8 mm long
galls first become light green, then yellowish-brown
or brown, and eventually blacken and dry out. In case
of severe damage, the leaves can be completely covered
with galls (Fig. 1).

Figure 1. Leaves of sea buckthorn plants of the Adaptyvna variety damaged by sea buckthorn gall mite, the
experimental field of the Institute of Horticulture of the National Academy of Sciences of Ukraine, 2020

Source: photo by the authors

In the autumn (September-October), ticks move
under the scales of newly established buds, where they

feed for some time and remain for the winter. In a tem-
perate or temperate continental climate, sea buckthorn
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gall mite develops in 2-3 generations during the growing
season of sea buckthorn plants, and this gives a signal
to take preventive countermeasures in sea buckthorn
breeding agrocenoses. It is known that gall mites quickly
develop pesticide-resistant populations, and therefore
it is necessary to alternate drugs belonging to different
chemical groups.

Notably, four-legged ticks are actively destroyed
by their natural enemies - predatory ticks or acari-
fages (Amblyseius finlandicus Oudemans, 1915; Para-
seiulus soleiger Ribaga, 1904), Phytoseiulus persimilis
(Athias-Henriot, 1957), thrips (Scolothrips sexmaculatus
Pergande, 1891), blind bugs (Blepharidopterus angula-
tus Fallén, 1807; Macrolophus nubilis V. Putshkov, 1978),
goldenrod (Chrysoperla carnea Stephens, 1836), phyto-
pathogenic fungi (Beauveria bassiana (Balsamo-Crivelli),
Vuillemin, 1912; Streptomyces avermectinius Takahashi
et al., 2002) that cause epizootics, which should be

considered when planning protective measures in sea
buckthorn orchards.

Sea buckthorn gall mite (Aceria hippophaena or
Eryophyes hippophaenus Nalepa, 1898) belongs to the
genus Aceria Keifer,1944.This pest has a spindle-shaped
body of light yellow colour, which is approximately
0.25 mm long. Both adults and larvae have two pairs of
limbs. The phytophage damages the buds and leaves of
the plant. Tumours or swellings (galls) with a diameter
of 0.5 cm appeared on the affected leaves, inside which
the mites are located.

Since sea buckthorn gall mites are microscopic,
about 0.25 mm long, and cannot be seen with the naked
eye, it is easier to determine their presence by the galls
on the plants. In this regard, studies were conducted to
determine the presence of leaves with galls and to
group sea buckthorn varieties by resistance to the above
pest (Table 1).

Table 1. Time of detection and recording of the presence of leaves
of sea buckthorn plants with galls Eryophyes hippophaenus Nal

Damaged sea buckthorn leaves (presence of galls)*
s 2019 2020 Average for 2 years
2 S Y Y= Y G
o k3 6 g ] 55 ] S g
No.| Varietyname | & e SE S 2 SE e TE
5 €5 €8 €5 €8 €5 g2
o] [Tl v Q [T v Q [T o Q
= = za s za = &
% Points % Points % Points % Points % %
1 Rannya em 3 1.3 15 2.2 0.5 1.0 10 2.0 1.7 125
2 Morkvyana mm 7 1.7 23 2.6 5.1 1.5 17 23 6 20.0
3 Osoblyva lm 6 1.6 30 3.0 5.2 1.5 48 39 5.5 39.0
4 Adaptyvna lm 11 2.0 33 3.1 15 2.2 56 5 13 44.5

Note: em - early maturing, mm - medium maturing, Im - late maturing

Source: developed by authors

Table 1 demonstrates that plants of the late-matur-
ing varieties Osoblyva and Adaptyvna are heavily damaged
by gall mites (in 2020, the leaves and stems of Adaptyvna

plants were damaged by more than 50%),while plants of the
early-maturing varieties Rannya and mid-season Morkvyana
are medium resistant or moderately damaged (Fig. 2).

Figure 2. Leaves of plants of the variety Morkvyana with signs of damage by sea buckthorn gall mite

Source: photo by the authors
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To reduce the spread and damage caused by gall
mites to sea buckthorn plants, several measures were im-
plemented in 2020-2021, including various types of prun-
ing (Mainly rejuvenation (stimulating the growth of young
healthy shoots), restoration (restoring a neglected bush)
and regulatory (maintaining the crown in good condition,
thinning, lighting)) and near-trunk and inter-row soil loos-
ening. According to the results of the surveys on the pres-
ence of sea buckthorn with galls on the leaves after the
agricultural measures, it became clear that the number of
galls on the leaves significantly depends on a particular
measure, regardless of the variety and maturity group.

A

Moskalets et al.

For sea buckthorn varieties, regardless of the
maturity group, using elements of agricultural technol-
ogy both individually and in combination significantly
reduces damage to plants by sea buckthorn gall mites.
In particular, this can be observed most clearly for the
early maturing variety Rannya, the mid-maturing variety
Morkvyana,and the late maturing variety Osoblyva (Fig. 3).
Notably, the plants of these varieties are more tree-like,
in particular, this is characteristic of the Rannya vari-
ety, thus, in the agricultural technology of cultivation,
it is advisable to compulsorily loosen the soil near the
trunk (Table 2).

B

Figure 3. Leaves of sea buckthorn plants of the variety Osoblyva in the | decade of June (A)
and | decade of September (B) without signs of galls caused by sea buckthorn gall mite

Source: photo by the authors

Table 2. Damage to sea buckthorn leaves by gall mites depending on the maturity group
and elements of agricultural technology

Agri-event
§' Control Cutting branches Soil loosening Cutting + Soil loosening
o Average data on damage to sea buckthorn leaves (presence of galls), %
No. Variety name § Y = Y= [P Y= [P Y Y
ls (<] o g o [<] g =] (<] g o (<] g
5 S ¢ SE S 2 S E S 2 S E S 2 S E
= R S2 S 3 c3 S 3 S2 S s S2
[ U Q [T Q0 Q [l Q0 Q [Tl L Q
© T o © T o © T o © T o
—_— -_ W —_— -\ _— -\ —_— -0
1 Rannya em 0.5 10 0.7 9.5 0.4 0.8 0.8 0.9
2 Morkvyana mm 5.1 17 3.7 12.2 3.2 4.4 35 2.5
3 Osoblyva lm 5.2 48 4.1 32.3 215 15.8 11.7 9.5
4 Adaptyvna lm 15 56 9.8 35.8 19.4 23.5 8.8 10.6

Note: em - early maturing, mm - mid-season, lm - late maturing; **p20.95

Source: developed by authors

The Morkvyana and Adaptyvna varieties are bushy,
and annual soil loosening near the trunk promotes addi-
tional development of root shoots, which increases the
possibility of overwintering of adult mites. But the plants
of these varieties are more plastic to cutting, and, thus,
annual gradual cutting of branches during the spring
and summer period contributes to the reduction of sea

buckthorn gall mite damage and increase of productivity,
including fruit size and weight.

In 2021, all studied varieties were less damaged
compared to 2020 (Table 3). In particular, the early ma-
turing sea buckthorn variety Rannya is the least dam-
aged by the gall mite due to the absence of gall develop-
ment compared to all the varieties studied.

Scientific Horizons, 2022, Vol. 25, No. 12
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Table 3. Damage to sea buckthorn leaves by gall mites depending on the maturity group
and elements of cultivation technology, 2021

Agri-event
2 Control Cutting branches Soil loosening Cutting + Soil loosening
o
E) Average data on damage to sea buckthorn leaves (presence of galls), %

No.| Variety name g‘ %5 % E %5 5 g %5 %5 g 5 5 E
B S e SE S 2 SE S ¢ SE S g SE
= S s S 2 S5 c3 S s c3 S5 c2

[T v Q o QQ [T Q Q o v Q

© T O © T O © T O © T o

— - N -_— -_ N -_— - N _— - N
1 Rannya em™* 2,2* 10.3 1.9 3.5 0.7 1.8 0.5 0.6
2 Morkvyana mm 49 275 1.7 29 2.6 9.4 0.5 1.5
3 Osoblyva lm 8.5 51.5 31 2.7 4.5 4.8 11 2.5
4 Adaptyvna lm 154 47.2 3.8 5.5 6.4 13.5 2.5 77

Note: em - early maturing, mm - mid-season, lm - late maturing; **p20.95

Source: developed by authors

According to Table 3, the introduction of such
elements of agrotechnology as pruning and soil loos-
ening and their application in combination significantly
reduces the development of galls in the fall by 66.0,
82.5 and 94.2%, respectively. For the Morkvyana variety,
these data are 89.5,65.8 and 94.5%, for the late-matur-
ing varieties Osoblyva and Adaptyvna - 94.8, 90.7 and

12

10

Percentage of leaves damaged
by mites (presence of galls), %
(o)}

Rannya Morkvyana

95.1 and 88.3, 71.4 and 83.7%, respectively. It was es-
tablished that the annual application of the elements
of agricultural technology for cutting and loosening the
soil in the complex contributes to a significant reduc-
tion in damage to the leaves of sea buckthorn plants
(the presence of gall development, etc.), as evidenced
by the comparison of data for 2020 and 2021 (Fig. 4).

2020

2021

Osoblyva Adaptyvna

Figure 3. The presence of gall development on the leaves of sea buckthorn plants under
the complex application of different types of cutting and soil loosening by years, %

Source: developed by the authors

Biological infestations of agricultural pests can
have adverse effects, including reduced yields and eco-
nomic costs. Thus, collecting and analysing information
on biological and ecological features, in particular the
ability to spread, is crucial in the model prediction of
pests, in particular for the sea buckthorn gall mite. As
Kuczynski et al. (2020) note, exploring the dispersal pro-
cess is particularly challenging when the emphasis is
on microscopic organisms such as gall mites, which are
passively dispersed. Thus, the study of the appearance of
gall development on the leaves and stems of different
sea buckthorn varieties was the most simplified way to
study the ecological and biological characteristics of

Scientific Horizons, 2022, Vol. 25, No. 12

the mite to the host plant. Authors Li et al. (2016), Muk-
wevho et al. (2017), and Bondareva et al. (2022) con-
ducted surveys of gall development on plants as signs
of pest parasitism, including gall mites, which allows
assessing the level of leaf damage and the condition of
plants in general. Thus, the conducted surveys of gall
mites on sea buckthorn do not contradict the methodology
of research on the ecological and biological features
of gall mites. The research notes that mites' vital ac-
tivity depresses the condition of plants. These aspects
are noted in several works by other researchers (Kotataj,
2019; Yanovskyi et al., 2021), which demonstrate that
tick parasitism results in plant stunting.




The research discusses the efficiency of agrotech-
nical measures to control pests. In addition, Moskalets
et al. (2021; Melnyk, 2016) highlight these issues and
confirm their feasibility. Other scientists and producers,
in particular Yanovskyi et al. (2022), consider it advisable
to apply biological measures, in particular, to conduct
a maximum of 10 sprayings of trees (bushes) with bi-
ological acaricides, in particular in mother and graft
plantations. Some authors (Omelchuk, 2019; Grynyk,
2020) suggest not considering the possibility of signif-
icant colonisation of plants by the mite, and selecting
cuttings for propagation, disinfecting them with a 0.4%
working concentration of Actofit, 0.2% emulsion concen-
trate when treated for 20-30 minutes, or a 0.5% solution,
but for 8-11 minutes. Yanovskyi et al. (2022) propose to
use chemical acaricides in the nursery system when 2-3
or more generations of the above pest are developing,
during budding, before or after flowering, after harvest-
ing and when deuterogynous females of the mite leave
the galls to settle and overwinter in the diapause stage.
Similar studies by the authors of the presented research
on using biological and chemical preparations, and us-
ing increased doses of mineral fertilisers, which, by the
way, contribute to the osmotic pressure of cell sap in the
leaves, which adversely affects the life of the mite, are
onlyatthe initial stages and are ongoing in sea buckthorn
orchards for mite control. Using tick-resistant varieties is
suggested by De Lillo et al. (2018), who consider reducing
economic costs in the cultivation of fruit and berry crops.

In general, the study of the vital activity of gall mites
on many fruit and berry crops is relevant, since failure to
consider this dangerous biotic factor in the 3-6™year of
plant life results in a decrease in their drought and frost
resistance,and a decrease in yield by 50 per cent or more.

Thus, due to the significant demand for sea buck-
thorn and the increase in its area in Ukraine, it is neces-
sary to control the manifestation of pests, in particular
the population of gall mites, which as obligate parasite
feeds on the buds, leaves and shoots of plants, causing
nutrient deficiencies and various physiological disor-
ders and can probably transmit pathogenic organisms
to plants, in particular of a viral nature, with serious
consequences for the healthy state and productivity
of plants of the above crop, which from the economic
standpoint makes sea buckthorn gall mite a dangerous
phytophagous pest of sea buckthorn orchard.

Moskalets et al.

CONCLUSIONS
The biological and ecological features of sea buckthorn
gall mites in the orchards of buckthorn in the Northern
Forest-Steppe of Ukraine were determined. In the third
decade of May to September-October, depending on the
ripeness group of the sea buckthorn variety, signs of the
harmfulness of Eryophyes hippophaenus Nal mites can
be observed on infected plants. The usual symptoms are
curling of the leaf edges, the appearance of blisters or
growths 5 mm in diameter on the upper side of the blade,
and discolouration of the leaf blade. Parasitism of sea
buckthorn gall mites distorts annual shoots of plants.

In hybrid nurseries of the studied crop, sea buck-
thorn gall mites are mostly spread with planting material
(seedlings, cuttings). In addition, it was noted that wild
forms of sea buckthorn serve as reserves for gall mite pop-
ulations, in protective strips of gardens, forest belts, and
fallow lands, where they localise numerous populations.
In the conditions of the northern part of the Forest-Steppe
of Ukraine in sea buckthorn orchards, the most charac-
teristic manifestation of sea buckthorn gall mite damage
was observed on late-maturing varieties compared to
early- and mid-maturing ones. It was established that the
absence of planned cutting and soil loosening measures
significantly increases the signs of tick parasitism on sea
buckthorn plants, regardless of the variety maturity group.

Studies allowed suggesting that there may be a
specific relationship between gall mites and endophytic
fungi (in particular, the genera Alternaria, Cladosporium,
Botrytis, Mycosphaerella, etc.), which was observed in
late summer on plants 5-7 years old, manifested in the
appearance of light or dark brown spots around the
galls, and the death and loss of leaf tissue and the de-
velopment of perforated leaves. Depending on the age
of the plants, shaping, rejuvenating (in spring), restoring
(in spring, summer) and regulating (in summer) cutting
and soil loosening, mainly for tree-like plants, significantly
reduces damage to the leaf surface and annual stems of
sea buckthorn plants by gall mites.

Further widespread targeted introduction of sea
buckthorn varieties in agroecosystems will increase the
yield with the introduction of medium-resistant varieties
and elements of cultivation technology, including man-
datory shaping, thinning and sanitary cutting and soil
loosening,which will reduce the number of pests,includ-
ing sea buckthorn gall mites in sea buckthorn orchards.

REFERENCES
[1] Albrecht, T.,White, S., Layton, M., Stenglein, M., Haley, S., & Nachappa, P. (2022). Occurrence of wheat curl mite
and mite-vectored viruses of wheat in colorado and insights into the wheat virome. Plant Disease, 106(10),

2678-2688. doi: 10.1094/PDIS-02-21-0352-RE.

[2] Bondareva, L., Chumak, P., & Zavadska, O. (2022). Degree of damage of pear varieties (Pyrus communis L.) and
control Eriophyes pyri Pgst. (Acari: Eriophyoidea) in the Fomin Botanical Garden. Biological Systems: Theory and
Innovation, 13(1-2), 80-88. doi: 10.31548/biologiyal3(1-2).2022.003.

[3] de Almeida Paz-Neto, A., Costa Calvet, E., da Silva Melo, J.W., de Lima, D.B., Guedes Correa Gondim Junior, M.,
& Janssen, A. (2022). Mite damage provides refuges and affects preference and performance of a subsequent
herbivorous moth. Journal of Applied Entomology, 146(8), 930-941. doi: 10.1111/jen.13013.

Scientific Horizons, 2022, Vol. 25, No. 12

57


https://apsjournals.apsnet.org/doi/10.1094/PDIS-02-21-0352-RE
http://journals.nubip.edu.ua/index.php/Biologiya/article/view/16264
https://onlinelibrary.wiley.com/doi/abs/10.1111/jen.13013

58

Sea buckthorn gall mite (Aceria hippophaena Nal.,) in the orchards of sea buckthorn (Hippophae rhamnoides L.) ...

[4] De Lillo, E., Pozzebon, A., Valenzano, D., & Duso, C. (2018). An intimate relationship between eriophyoid mites
and their host plants - Areview. Frontiers in Plant Science, 9, article number 1786.doi: 10.3389/fpls.2018.01786.

[5] Elhalawany,A.S., & Ueckermann,E.A.(2022).Description of three new species and a new record of eriophyid mites
(Acari: Eriophyoidea) from Egypt. Systematic and Applied Acarology, 27(6), 1000-1019. doi: 10.11158/saa.27.6.3.

[6] Grynyk, I., Moskalets, V., & Moskalets, T. (2020). Methodological aspects of evaluating sea buckthorn genotypes
accordingtoecological and adaptive indicators for priority areas of selection.Kyiv:Publishing house“Agrarian Science”.

[71 Hemmatzadeh-Khorshidabadi, H., Lotfollahi, P., Mehrvar, A., Shiri, J., & De Lillo, E. (2022). Two new Aceria
species (Acari: Eriophyidae) from Meshginshahr rangelands, Iran. Systematic and Applied Acarology, 27(9), 1687-1701.
doi: 10.11158/saa.27.9.1.

[8] Kamali, H., Sirjani, M., & Bazoobandi, M. (2016). Biological characteristics of almond bud mite, Acalitus
phloeocoptes (Nalepa) (Acari: Eriophyoidea) in Khorasan-e-Razavi Province. Plant Pest Research, 6(2), 63-74.

[9] Karpicka-lgnatowska, K., Laska, A., Rector, B.G. Skoracka, A., & Kuczynski, L. (2021). Temperature-dependent
development and survival of an invasive genotype of wheat curl mite, Aceria tosichella. Experimental & Applied
Acarology, 83(4),513-525. doi: 10.1007/510493-021-00602-w.

[10] Kotataj, K. (2019). Observations of leaf blister mites from the genus Eriophyes (Acari: Erio phyoidea) infesting
pear trees of Konferencja cultivar. Progress in Plant Protection, 59(2), 106-118. doi: 10.14199/ppp-2019-015.

[11] Kuczynski, L., Radwanska, A., Karpicka-Ignatowska, K., Laska, A., Lewandowski, M., Rector, B.G., Majer, A, Raubic,J., &
Skoracka, A.(2020). A comprehensive and cost-effective approach for investigating passive dispersal in minute
invertebrates with case studies of phytophagous eriophyid mites. Experimental & Applied Acarology, 82(1),17-31.
doi: 10.1007/510493-020-00532-z.

[12] Li, F-L., Li, T, Su, )., Yang, Sh., Wang, P., & Zhang, J-P. (2016). Temporal and spatial differences in gall induction
on Haloxylon by Aceria haloxylonis (Acari: Eriophyidae) in the Gurbantlinggut Desert. Systematic and Applied
Acarology, 21(12),1670-1680. doi: 10.11158/saa.21.12.8.

[13] Melnyk, S.I. (Ed.). (2016). Methodology for examination of varieties of decorative, medicinal and essential oil, forest
plant varieties for suitability for distribution. Kyiv: UIEVP.

[14] Methodology of qualification examination of varieties of forest plant species. (2016). Retrieved from
https://sops.gov.ua/uploads/page/5a5f413bb9beb.pdf.

[15] Moskalets,V.,Grynyk,l.,Moskalets, T.,Shevchuk,|.,Pelekhatyi,V.,Marchenko,A.,Liubych,V., & Moskalets,Z.(2021).
Bioecological features of phytophagous pests in agrocenoses of sea buckthorn and scientifically based methods of
their control.Kyiv: Publishing House “Center of Educational Literature” doi: 10.36495/2312-0614.2021.2.12-18.

[16] Mukwevho, L., Olckers, T., & Simelane, D.O. (2017). Establishment, dispersal and impact of the flower-galling
mite Aceria lantanae (Acari: Trombidiformes: Eriophyidae) on Lantana camara (Verbenaceae) in South Africa.
Biological Control, 107, 33-40. doi: 10.1016/j.biocontrol.2017.01.009.

[17] Omelchuk, S.T. (Ed.). (2019). Pesticides. Kyiv: Interservice.

[18] Orlova-Bienkowskaja, M.Ja. (2016). Is it possible to distinguish alien species of beetles (Coleoptera) from
native ones? Entomological Review, 96(3), 318-331. doi: 10.1134/S001387381603009X.

[19] Revynthi, A.M., Cruz, L.F., Canon, M.A,, Crane, J.H., Kendra, PE., Mannion, C., & Carrillo, D. (2022). Evaluation of
abamectin as a potential chemical control for the Lychee Erinose Mite (Acari: Eriophyidae), a new invasive pest
in Florida. Florida Entomologist, 105(1), 1-5. doi: 10.1653/024.105.0101.

[20] Ripka, G.,Kiss, E., Kontschan, )., & Szabd,A.(2021). Three new gall mite records (Acari: Acariformes: Eriophyoidea)
from Hungary and supplementary description of two species. Acta Phytopathologica et Entomologica Hungarica,
56(1), 81-98.doi: 10.1556/038.2021.00005.

[21] Ruan, H-Y., Hu, L., Cui, X-Y., & Tan, M-C. (2021). Three new species of eriophyoid mites (Acari: Eriophyoideq)
associated with Melicope pteleifolia from Guangxi Zhuang Autonomous Region, China. Systematic and Applied
Acarology, 26(2), 353-366. doi: 10.11158/saa.26.2.3.

[22] Sergio, L., & Moraes, GJ.De. (2020). Redescription of Aceria oleae (Nalepa, 1900) (Acari: Eriophyidae) using
SEM, life cycle and damage caused to leaves and fruits of Olea europaea cv. arauco in La Rioja province, north-
western Argentina. Systematic and Applied Acarology, 25(11), 2003-2017. doi: 10.11158/saa.25.11.7.

[23] Wu, P, Ge,Y., He, )., Haseeb, M., & Zhang, R. (2022). Positive interactions between Aceria pallida and Bactericera
gobica on goji berry plants. Insects, 13(7), article number 577. doi: 10.3390/insects13070577.

[24] Yanovskyi, Y.P., Sukhanov, S.V., Krykunoy, I.V., Bandura, L.P., & Fomenko, 0.0. (2021). Apple gall mite (Eriophyes
mali Nal): Features of biology and measures to limit its harmfulness in apple orchards of Ukraine. Quarantine
and Plant Protection, 4, 3-9. doi: 10.36495/2312-0614.2021.4.3-9.

[25] Yanovskyi,Y.P.,Sukhanoy, S.V., Krykunov, I.V., Bandura, L.P., & Fomenko, 0.0.(2022). Pear gall mite (Eriophyes pyri
Pgst.): Features of biology and measures to limit its harmfulness in pear plantations of Ukraine. Quarantine and
Plant Protection, 1,21-26.doi: 10.36495/2312-0614.2022.1.21-26.

Scientific Horizons, 2022, Vol. 25, No. 12



https://www.frontiersin.org/articles/10.3389/fpls.2018.01786/full
https://bioone.org/journals/systematic-and-applied-acarology/volume-27/issue-6/saa.27.6.3/Description-of-three-new-species-and-a-new-record-of/10.11158/saa.27.6.3.short
http://sadivnytstvo.kiev.ua/files/76-178-195.pdf
http://sadivnytstvo.kiev.ua/files/76-178-195.pdf
https://bioone.org/journals/systematic-and-applied-acarology/volume-27/issue-9/saa.27.9.1/Two-new-Aceria-species-Acari--Eriophyidae-from-Meshginshahr-rangelands/10.11158/saa.27.9.1.short
https://iprj.guilan.ac.ir/article_1817.html?lang=en
https://iprj.guilan.ac.ir/article_1817.html?lang=en
https://link.springer.com/article/10.1007/s10493-021-00602-w
https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=14274337&AN=138363419&h=NuKlUWG65ZNjW4lU%2bqScWDGUdp%2fLO%2fiCsBWM%2bApjJmrALeBeK1peCiwjFnv8tPi7RWKMJ3J%2fszLiZSaxrwuOKw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d14274337%26AN%3d138363419
https://link.springer.com/article/10.1007/s10493-020-00532-z
https://bioone.org/journals/systematic-and-applied-acarology/volume-21/issue-12/saa.21.12.8/Temporal-and-spatial-differences-in-gall-induction-on-Haloxylon-by/10.11158/saa.21.12.8.full
https://sops.gov.ua/uploads/page/5a5f413bb9be6.pdf
http://kr.ipp.gov.ua/index.php/journal/article/view/100
https://www.sciencedirect.com/science/article/abs/pii/S1049964417300099
https://link.springer.com/article/10.1134/S001387381603009X
https://bioone.org/journals/florida-entomologist/volume-105/issue-1/024.105.0101/Evaluation-of-Abamectin-as-a-Potential-Chemical-Control-for-the/10.1653/024.105.0101.full
https://pubag.nal.usda.gov/catalog/7448607
https://www.biotaxa.org/saa/article/view/saa.26.2.3
https://www.biotaxa.org/saa/article/view/saa.25.11.7
https://www.mdpi.com/2075-4450/13/7/577
http://kr.ipp.gov.ua/index.php/journal/article/view/112
http://kr.ipp.gov.ua/index.php/journal/article/view/121

Moskalets et al.

O6ninuxoBum ranoeum Kniw (Aceria hippophaena Nal.)
B capax o6ninuxu KpywuHonopai6Hoi (Hippophae rhamnoides L.)
Ta e/IeMeHTU arpoTeXHOoJIorii MOro KOHTpPoJsio

BaneHTuH BitaniioBuy Mockaneup?, TetaHa 3axapiBHa Mockaneub?,
Muxaitno Muxaitnosuu Knrouesunu?, Hatania MaenisHa MNenexara?, Mukona Muxaitnosuy CeitenbcbKuit?

YHCTUTYT capiBHMUTBA HauioHanbHOI arpapHoi akaaeMmii Hayk YkpaiHu
03027, Byn. Capoea, 23, c. HoBocinku, YkpaiHa

MMonicbKWit HaLioHaNbHMI YHIBEpCUTET
10002, 6-p Crapui, 7, M. Xutomup, YkpaiHa

AHotauiq. lNpeactaBneHHi LOCNILXKEHHS [03BOAMAM Binblie po3KPUTM 0COBAMBOCTI HOBMX COPTIB 06MiNMXM
KpyWwmrHONoAibHoi, AeMOHCTpYoUYM 6ioeKonoriYHMi noTeHwian iXx poCiMH WOAO0 MNOWKOMAXEHHS 061iNMXOBUM
ranoBMM KJiLLEM, IKMI CbOFOAHI € HE MEHLUE aKTyanbHUM cepef WKigHuKiB 0bninnxosoro caay. Tomy Bua Aceria
hippophaena Nalepa (cuHoHiM Eriophyes hippophaenus Nalepa), akuit HanexuTb popy Artacris Keifer, 1970, € ooHuM
i3 Hebe3neyHnx NpeLCTaBHMKIB YOTMPMHOTMX KIILLIB NO BifLHOWEHHIO 00 pocaunH poay Hippophae L. MeTa pobotu
nepesbayana AOCHimKEHHS BIOEKONOriYHMX 0COBNMBOCTEN BULLE3A3HAYEHOTO KIilla | pO3pObKM 3aX0p4iB MOro KOHTPOSO B
capax obninuxu KpywmHonoaibHoi. Mig yac pocnigkeHb BUKOPUCTOBYBAIM NONbOBUI | NabOpPaTOPHUIA METOAM 3TiLHO
METOAMKM NPpOBEAEHHS KBanidikaLiMHOI eKCnepTu3u COpTiB NiCOBUX BUAIB POC/IMH Ha NPUAOATHICTb A0 MOLUMPEHHS
B YKpaiHi. 3'acoBaHo, Lo apean 061inMxoBOro ranoBoro Kiilla OXon/to€e 3HaYHi TepuTopii KpaiH 3axigHoi, [iBHi4HO-
3axifHoi €Bponu Ta NiBHIYHI parioHu CxigHoi €Bponu, B T.u. YKpaiHu. B yMoBax niBHiuHOI YactuHu Jlicocteny Ykpainu
B CafaX paHHbO-, CEPELHbOCTUIIMX i Ni3HbOCTUII COPTIB 0BMINUXM KPYLWMHONOAIBHOT AOCNIAKYBaNU BioeKONOorivHi
0COB/IMBOCTI | piBEHb LIKOAOYMHHOCTI 0BAINMXOBOro ranoBOro KAilla Ha POCAMHAX AOCNIOXKYBAHOI KynbTypu.
BioMiveHo, o 06NiNUXOBMIA ranoBuiA KLl Befe NPUXOBAHWUIA CMOCIO XUTTS, XapyyeTbCs BCEpeauHi BPYHbOK i
JMCTKIB POC/IMH 06NiNMXM KpywMHONoAiBHoi. 3'9coBaHo, WO Lel NapasuT CUbHO WKOAUTb POCIMHAM 061inuXxKM Ha
NMOYaTKOBMUX eTanax ix oHToreHesy. [1pyM YOMy CUAbHO MOLWKOAXKEHI MMCTKM AedOopMYyHTbCS, NepeayacHo BCUXAKTh i
0NagaoThb, WO Hepigko NpU3BoAnTb A0 ix 3arnbeni. BcTaHOBAEHO, WO 3aCeNeHiCTb | NOWKOAXEHHS KAilLeM poC/ivH
PaHHbOCTUIINX COPTIB MEHLLA, HiXK CEpefHbO- i Mi3HbOCTUINX. [TpakTUYHA LiHHICTb pOBOTH NONSITA€E B TOMY, WO byno
[lOBefleHO, WO ABO- a0 TPbOXKPATHMUI MexaHi30BaHWi 06poBITOK FPYHTY B MiXpsaAAi i y npu cToBOYpOBIiH 30Hi,
dhopMytoya, OMONIOAXKYBaNbHA (HAaBECHI), BiAHOB/IOBaIbHA (HABECHI, BAITKY) i peryntotoya (BRiTky) 06pi3ku icTOTHO
3MEHLLYHTb NOLIKOAXKEHHS! POCIUH 0BAINUXKU FaNoBUM KAiLLEMi

Kniouogi cnoBa: 4oTMpUHOTMIA KNiLw, 6ioeKkoNorivyHi 0cO6AMBOCTI, LUIKOAOUUHHICTb, POCIMHM 0BN1iNMXM, CNOCOOU KOHTPONIO
WKigHMKa
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