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SEA BUCKTHORN FLY,

manifestations of its turn and control in agrocenoses

Goal. To investigate the bioeco-
logical and morphological features
of the sea buckthorn fly, to evaluate
the manifestations of parasitism and
methods of phytophage control in ag-
rocenoses of the sea buckthorn. Me-
thods. Census of sea buckthorn flies
was carried out in agrocenoses of sea
buckthorn of the The Institute of Hor-
ticulture of the National Academy of
Agrarian Sciences of Ukraine, its re-
search network. The studies used sea
buckthorn varieties of domestic and
foreign selection, which differ in ripe-
ness groups: mid-early, mid-ripening,
late-ripening. Results. In the condi-
tions of the Polesia-Forest-Steppe and
Forest-Steppe ecotopes, a pest of agro-
cenoses of the sea buckthorn buckthorn
fly was revealed. Bioecological features
and morphological characteristics of
this pest have been investigated. It has
been established that in the conditions
of the Western and Northern Forest-
Steppe of Ukraine, mid-early and mid-
season varieties of sea buckthorn suf-
fer from the sea buckthorn fly. A set of
measures has been developed for the
use of elements of agricultural techno-
logy, biological and chemical prepara-
tions for the control of sea buckthorn
flies in sea buckthorn agrocenoses.
Conclusions. It has been shown that
the populations of the sea buckthorn fly
are numerous on plants of early and
mid-season varieties of sea buckthorn,
in particular, on such as: Chuiskaya,
Pagorbova, Morkvyana, Pavilionna.
It was found that the larvae of flies
penetrate the fruits, where they feed on
the pulp, after which the sea buckthorn
fruits become completely unsuitable for
fresh consumption and for processing.
Research carried out during 2017—
2020 in the conditions of the Pole-
sia- Forest-Steppe and Forest-Steppe
ecotopes, it was possible to identify
varieties of sea buckthorn (Orangevya,
Adaptyvna), which are relatively resis-
tant to sea buckthorn fly. It has been
established that carrying out agrotech-
nical measures for loosening the soil in
the near-stem part of plants and aisles,
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sowing perennial herbaceous vegetation
in the aisles against the background of
changing weather conditions signifi-
cantly inhibits the development of the
sea buckthorn fly and reduces damage
to sea buckthorn fruits.

sea buckthornfly (Rhagoletis batava
Hering); bioecological properties;
morphological signs; assessment of
the manifestation of harmfulness;
control measures; agrocenosis of
sea buckthorn

Formulation of the problem. New
non-traditional berry crops are be-
coming more widespread in domestic
horticultural farms of various forms
of ownership, including Hippophae
rhamnoides L., Lonicera edulis Turcz.
Ex Freyn., Viburnum opulus L., Aro-
nia melanocarpa (Michx.) Elliott and
others. However, the yield of these
fruit and berry crops is not always
stable and often very low, which is
largely determined by losses due to
damage by pests. There is very little
information in the world literature
about the pests of the above crops.
However, it is safe to say that the
longer one or another crop is grown,
the more it suffers from certain phy-
tophages. In Ukraine until 2007 pur-
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poseful study of species and structural
diversity of phytophagous insects of
rare fruit and berry crops, primarily
and others, was not conducted. Sea
buckthorn is common in semi-natu-
ral ecosystems and agrobiocenoses of
our country [1]. Like any producer,
the plants of this crop are damaged by
various pests. The most common are
the following species: sea buckthorn
fly (R. batava Hering); sea buckthorn
(Psylla hippophaeana Cl.); sea buck-
thorn (Archips hippophaeana Heyd.);
caustic worm (Zeuzera pyrina L.);
sea buckthorn head mite (Eriophyes
hippophaeanus Nal.); southern gray
weevil (Tanymecus dulaticollis Gyll.);
odd silkworm (Ocneria dispar L.)
and others. It is worth noting that
due to the increase in the area un-
der the buckthorn gardens, the level
of distribution and manifestation of
harmfulness in the agrocenoses of
this culture is increasing. Today, sea
buckthorn gardens in many countries
suffer from the negative effects of sea
buckthorn flies [2, 3]. And due to the
popularity of sea buckthorn in the
last few years, a similar effect can be
observed in Ukraine. By the way, in
the western and northern regions of
our country there are separate “foci”
of this pest, which significantly af-
fects the quantity and quality of crops
and creates risks of spreading such
parasitic effects in most of Ukraine
[4]. Analysis of literature sources
and data from recent studies. The
area of sea buckthorn populations
today is significant, which is of con-
cern to farmers in many countries [5]
(Fig. 1).

The sea buckthorn fly was first
officially discovered in 1958 in the
ecosystems of Terscheling Island
(Netherlands) by zoologist Erich
Goering [7]. In 1970, Soviet scien-
tists described the Siberian sea buck-
thorn population as a new subspe-
cies of Rhagoletis batava obscuriosa
Kol., Whose research showed that
the pest was widespread in Siberia,
mostly in the Altai region of Russia.
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Since 2001, the sea buckthorn fly in
the Russian Federation has begun to
cause significant economic dama-
ge due to damage to sea buckthorn
fruits [9—11]. In the early 2000s, it
was found that the Fauna Europaca
database included only about a do-
zen species of fruit flies of the genus
Rhagoletis: Rhagoletis almatensis Ro-
hdendorf, 1961; Rhagoletis alternata
Fallén, 1814; Rhagoletis berberidis
Jermy, 1961; Rhagoletis cerasi Lin-
naeus, 1758; Rhagoletis chumsanica
Rohdendorf, 1961; Rhagoletis cin-
gulata Loew, 1862; Rhagoletis com-
pleta Cresson, 1929; Rhagoletis fla-
vicincta Enderlein, 1934; Rhagoletis
flavigenualis Hering, 1958; Rhagole-
tis magniterebra Rohdendorf, 1961;
Rhagoletis meigenii Loew, 1844;
Rhagoletis samojlovitshae Rohden-
dorf, 1961; Rhagoletis turanica Roh-
dendorf, 1961 and Rhagoletis zernyi
Hendel, 1927, found and identified
in Europe, Central Asia and among
the most common species of this ge-
nus is R. batava Hering, 1958 [12].
In 2001, the pest spread to German
ecosystems. And already in 2013 in
this country the larvae of sea buck-
thorn flies caused economic damage
to an area of over 600 hectares of sea
buckthorn [2, 14]. In 2011—2012,
there were reports of sea buckthorn
flies in the Baltics, including Lithua-
nia and Latvia [15—17]. In 2014,
sea buckthorn fly was found in Be-
larus [18] and Poland, Estonia and
Finland [19]. According to the Na-
tional Plant Protection Organization
(NPPO), the species R. batava was
also found in the summer of 2017
in the Czech Republic — about 17
adults caught with yellow sticky traps
set in agrocenoses of sea buckthorn
with an area of 12 hectares, Przyso-
vice, Liberec Region, Czech Re-
public) [20]. In 2019, exceeding the
economic threshold of harmfulness
(EPP) of this pest was observed in 9
countries of the Eurasian continent
(Fig. 2), which indicates that in con-
nection with the large-scale transfer
of sea buckthorn to the industrial le-
vel of cultivation should take into ac-
count the fact that this the pest is and
can destroy 90—100% of the crop.
It is known that the sea buckthorn
fly belongs to the genus Rhagoletis
Loew, 1862 (synonym Microrrhagole-
tis Rohdendorf, 1961), family Teph-
ritidae Newman, 1835, series Diptera
L., 1758. According to literature data
[5, 16] the pest winters in the pupae
stage at depth 10 cm cm in false co-
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coons with protruding anterior spir-
acles of light brown color and with
9—10 transverse segments [4]. Larvae
white, without paws (Fig. 3).

Given that the culture of sea
buckthorn forms an average yield on
low-yielding lands, world practice has
shown that sea buckthorn is promi-
sing for organic production. And, ac-
cordingly, the biological method of
plant protection will have prospects
[21, 22]. In this regard, foreign scien-
tists are working to find ways to con-
trol pests by biological methods. It
is reported that ISCA scientists have
genetically engineered a genetically
modified variety of ryegrass, which
can be used to produce a special
pheromone that can scare away ag-
ricultural pests, which is a prospect
for future protection of plants wi-
thout pesticides. Thus, pheromones
and other semiochemicals are the
basis for the creation of a new ge-
neration of drugs to control pests.
Pest control, according to Joanne
Conrow of the Cornell Science Al-

liance (according to SuperAgronom),
will reduce the pesticide load on the
biosphere while eliminating insecti-
cide residues in food and pesticide-
resistant insects. Other scientists have
identified and identified the phero-
mone of the sea buckthorn fly, which
can be used to control its numbers
[23]. and other species of the genus
of fruit flies (Rhagoletis). Thus, the
isolation, identification and testing of
pheromones can fill a gap in effec-
tive and safe means of pest control,
as well as pest population monitoring
and potentially contribute to envi-
ronmentally sound agriculture.
Today, Baltic scientists also have
other important developments on
ways to control sea buckthorn flies
in sea buckthorn agrocenoses. In
particular, Lithuanian scientists have
identified the yeast strain SB-16-15,
which is formed from spontaneous
fermentation of Hippophae rhamnoi-
des L., identified Pichia kudriavzevii,
which causes the formation of a spe-
cific odor that attracts flies, which is
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Fig. 1. Area of sea buckthorn fly in Eurasia [6]

Fig. 3. Sea buckthorn fly (R. batava Hering):
a — adult; b — larva; ¢ — larva in the firuit of sea buckthorn; g — puparia

ISSN 2312-0614 Karantin i zahist roslin

13




I

L,
Scientific research ‘ﬁB

a prerequisite for the formation and
use of special traps [26].

Therefore, the study of biological
and ecological characteristics of phy-
tophagous pests and the development
of measures for their control in ag-
rocenoses of buckthorn is an urgent
task that will allow in the early stages
to diagnose adverse biotic factors and
implement effective measures to con-
trol them.

Goal of the work was to investi-
gate the bioecological and morpho-
logical features of sea buckthorn fly,
to evaluate the manifestations of pa-
rasitism and methods of phytophage
control in agrocenoses of buckthorn.

Materials and methods. Surveys of
sea buckthorn fly were carried out in
agrocenoses of buckthorn buckthorn
of the Institute of Horticulture of
NAAS of Ukraine, its research net-
work. The studies involved varieties
of sea buckthorn buckthorn domestic
and foreign selection, different groups
of maturity: Chuyskaya, Oranzhe-
vaya, Pavil'yonna, Morkvyana, Pa-
horbova and Adaptyvna. Biennial
plants of all varieties were planted
in 2017. Adult observations began in
the second decade of June and ended
in the second decade of August. The
larvae were counted in laboratory
conditions in two terms: the first —
in the state of technical maturity of
the fruit (when females lay eggs); the
second — full maturity (larvae feed
intensively before migrating into the
soil) [27—30].

Reconnaissance studies conduc-
ted in 2011 and 2016 allowed the
conditions of the Northern and
Western Forest-Steppe to establish a
convenient period of accounting —
August-September, in particular be-
fore the fruit harvest. The percentage
of fruit damage is calculated using
magnifiers two or four times magni-
fication or visually [4]. The number
of flies in the dynamics was con-
trolled using specially installed yel-
low glue traps (Fig. 4). To determine
the degree of damage to the fruit of
this pest examined 600 fruits col-
lected from 6 plants (in this case, the
plant — recurrence).

Damage to sea buckthorn buck-

thorn fly was assessed according to
the time of registration (Table 1).

In parallel with the accounting of
damage and the study of bioecologi-
cal properties of sea buckthorn fly,
studied its morphological characte-
ristics, using conventional techniques
[31, 32].

Evaluation of buckthorn varieties
in susceptibility to sea buckthorn fly
was carried out according to a new
method L.D. Shaman [33], which is
less labor-intensive and allows you to
further assess the quality of the crop,
the essence of which is to take into
account the dynamics of the flight of
flies using yellow glue traps. Based on
the total number of adult insects and
the corresponding yield losses, the
authors of this method derived the
general regression equation, which
can be used with high accuracy (p>
0.05) to determine yield losses:

Y=10.72 x X — 0.151,

where Y is the loss of yield, %; X —
number of adults, copies; 0.72 — re-
gression coefficient; 0.151 — con-
stant regression coefficient.

This method of evaluating sea
buckthorn varieties for susceptibili-
ty to sea buckthorn flies allowed us
to identify varieties with a short and
long period of its harmfulness.

Damage of sea buckthorn fruits
was recorded during their biological
maturity according to the generally
accepted method [34]. The number
of registered plants of a certain va-
riety of sea buckthorn was 5—7 bu-
shes. The degree of damage to plants
was assessed by the percentage of
fruits damaged by sea buckthorn fly
(in points): 0 points (0%) — resistant;
0.1—1.0 points (up to 1%) — rela-
tively stable; 2.1—3.0 (11—30%) —
moderately damaged; 3.1—4.0 (31—
50%) — severely damaged; 4.1—5.0
(over 50%) — very badly damaged.
Statistical data processing was per-
formed using computer programs
Statistica-5.5 and Excel-2003.

Results. To systematize the sta-
ges of research on the bioecologi-
cal properties of sea buckthorn fly
in the Polissya-Forest-Steppe and

1. Assessment of Rhagoletis batava Hering fruit damage
of sea buckthorn plants

oy fl The name of Accounting
Accounting time the pest The nature of the damage indicators, %
During the period of Rhagoletis The fruits are shrunken and crumble. The degree of
filling and ripening batava In July — August in the middle of them 9 )
! - . damage to the fruit
of fruits Hering are white fly larvae
14 KapaumuH i 3axucm pocnun ISSN 2312-0614

Forest-Steppe ecotopes, an analysis
of literature sources was conducted
[4, 35], which outlined an action
plan and clarified the significance
of environmental hazards caused by
this pest. For the first time in the
Polissya-Forest-Steppe transition
zone, sea buckthorn fly populations
were detected in sea buckthorn fallow
plantations in 2011. The appearance
of this pest was caused by a steady
increase in average daily air tempera-
tures to +19°C in May and to +24°C
and above during the second decade
of June — the second decade of Au-
gust. Only under such temperature
conditions mass development of phy-
tophage is possible, and the damage
of fruits of early-ripening varieties by
sea buckthorn fly before the harvest
period (August 31, 2011) on some
varieties was 64.7%. In 2014, the
average number of damaged fruits in
the middle-early varieties of Chuys-
kaya, Morkvyana and Pavil'yonna
averaged 46.7, and in 2013 — did
not exceed 31%, and in 2017 and
2018 — more than 75%. Therefore,
in order to obtain objective data, re-
search was continued to determine
the number and dynamics of the
flight of the sea buckthorn fly imago
in the cenoses of varieties depending
on the maturity group. In 2019, the
first were detected on June 11 in the
amount of 2—8 specimens/trap, and
on August 20—30 their number was
not observed (Fig. 5). But the mass
flight of the sea buckthorn fly fell
in 2019 to the first decade of July,

Fig. 4. Adhesive trap-tape for pest
accounting (reference point of the
Institute of Horticulture NAAS,
Western Forest-Steppe, 2020)
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and in 2020 — to the third decade of
June (Fig. 5).

The long frost-free period du-
ring the winter of 2019—2020 and
the favorable temperature regime of
the vegetation period of 2020 had a
positive effect on the overwintering
of larvae of the pest. If in 2019 the
maximum number of adults on me-
diumearly varieties was 25 specimens/
trap, in 2020 — more than 100 speci-
mens/trap (Fig. 6). Data from the
evaluation of sea buckthorn plants in
the collection nursery (Western Fo-
rest-Steppe) showed that pest damage
of fruits of the Chuyskaya variety is o -
muc}_l h1gh§r than .thgt of the_ control Ji1 June 207ume 30 Jwme 10 July 20 July 30 Juy 10August 20 Avgust
medium-ripe varieties Pavil'yonna
and Morkvyana and late ripening Date of registration
variety Adaptyvna. High susceptibi-
lity with the maximum peak of flight
of the pest is a medium-early variety == Pavilvonna —— Adaptyvna ~o-Oranzhevaya

Pagarbpva (hFlg' 6). . . Fig. 5. Flight dynamics of sea buckthorn fly depending
sing the regression equation, on the variety of sea buckthorn Western Forest-Steppe (Lviv region,
we calculated the potential loss of base of the Institute of Horticulture of NAAS, 2019)
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[ w e -]
1 J

[
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Number of adults, specimens/ trap

~#— Chuyskaya - Pahorbova ——Mbrlvyana

yield for different maturity varieties

(Table 2). 120 -

Studies have shown [4] that the
morphological characteristics of sea 100 4
buckthorn flies in the northern and
western parts of the Forest-Steppe
are within error and are, for exam-
ple, body length of 3.2 and 3.5 mm,
wings — 2.5 and 3 mm, respectively.
And the head of the fly is yellow, or
different shades — from light to dar-
ker shades, a black spot on the back

40 -
of the head, the eyes of living flies are 20 o
emerald green and slightly purple at | |
the edges, and in the dead — the eyes 0 - : - . . .
become dark gray. Adult breasts are
black, with a dense light gray plaque,

80 A

60 4

Number of adults, specimens/ trap

Chuyskaya Pahorbova Morkvyana Pavilvonna Adaptyvna Oranzhevaya

and the back — with short black bris- The name of the variety
tle hairs, legs — yellow, in particular
the femur of the forelegs has a black @ July 10,2019 O June 30,2020

1 itudinal li he thigh of th

rﬁlrli%lt ;1 (i;r:iahiligié ts e_tmlsgstl Obl; cl(z Fig. 6. The maximum number of adults of sea buckthorn fly depending
ith 1 . Fg les di ffy I on the variety of sea buckthorn in 2019—2020, Western Forest-Steppe

with a yellow tip. Females differ from (Lviv region, base of the Institute of Horticulture of NAAS)

males by the presence of a telescopic
ovipositor (Fig. 7). The wings of the > Maxi ber of sea buckihorn fl Jat th
; tly t t with 4 . Maximum number of sea buckthorn flies trapped at the
Lﬁigrotf;;cls\r:;?:e }ziarrins)rr)ﬁ{sz s?;lip es end of the third decade of June 2020, the base of the Institute
the two outer fronts of which aré of Horticulture of NAAS, Western Forest-Steppe

connected in a V-shape. Humming- Maturity
bi . . i q Total number A
irds — straw-yellow (Fig. 7). Variety Origin of the variety group of the imago / trap Yield loss, %
This pest in the pupa stage over- parety
winters at a soil depth of up to 10 Chuyskaya M.A. Lisavenko Siberian *mr 49 35.1
H ; i Horticultural Research
cm in false cocoons with protruding . Tk x|y 5 34
front respirators, light brown, with
FX¥
9—10 transverse segments, closed Pagorbova me 104 47
type. It should be noted that the sea Morkvyana Institute of Horticulture mr 40 286
buckthorl} fly frpm the chqrry fl_y Pavil'yonna NAAS of Ukraine mr 18 12.8
(Rhagoletis cerasi L., 1758) is easi- — " ; 06
ly distinguished by the absence of a P .
longitudinal black spot on the front *mr — medium-ripe; ** Ir — late-ripe; *** me — middle-early
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edge of the wing between the second
and third stripes [4, 36]. Using yel-
low adhesive tape-traps, we found
that in the northern part of the Fo-
rest-Steppe the first flies start sum-
mer in mid-May, and the mass fly in
the third decade of July and the first
decade of August. The life expec-
tancy of sea buckthorn flies caught
and isolated has been found to be no
more than 9 days.

Continuation of research allowed
to determine the average yield, the
degree of damage to the fruit by the
larvae of sea buckthorn fly and the
resistance group of a particular va-
riety of sea buckthorn against this
pest (Table 3).

According to table 3 it is seen that
the variety Pagorbova severely dama-
ged by larvae of flies (average 44%),
varieties Chuyskaya, Pavil'onna and
Morkvyana are moderately damaged,
the percentage of fruit damage which
is 25, 15 and 18%, respectively, or
2,8, 2,3 and 2.4 points. The Oran-
zhevaya variety is relatively resistant,
and the Adaptyvna variety is resistant
to this pest.

Thus, in 2020 the number of lar-
vae in the fruits of medium-early
and medium-ripe varieties of sea
buckthorn significantly exceeded
the economic threshold of harmful-
ness (EPS of this pest is 5—7 speci-
mens/m?, or more than 12% of fruit-
damaged larvae [37]).

Sea buckthorn larvae have been
found to significantly damage sea
buckthorn fruits, making them un-
fit for consumption, processing and
sale. Due to the fact that sea buck-
thorn belongs to medicinal crops, the
use of chemical pesticides to protect
it is undesirable. First of all, mea-
sures of agro-technical and biological
nature are needed to prevent dete-
rioration of the regulatory quality of
fruits. Observations conducted in the
northern part of the Forest-Steppe in
2019—2020 suggest that the intensive
development of sea buckthorn fly can
be controlled by creating unfavorable
conditions for the pest, in particular
by introducing in sea buckthorn ag-
rocenoses stem mulching, soil com-
paction between rows. In particular,
black dense (90 g/cm?) agrofiber
was used as mulch, covering the soil
surface in the diameter of the plant
crown and fixing it with plastic do-
wels (120 mm long). In the collection
nursery in March, long before the
flight of the sea buckthorn fly, saw-
dust was also used as mulch, which

¥

-

Fig. 7. Adult sea buckthorn fly and fruits damaged by larvae of this pest, 2019:
a — adult; b — female abdomen with telescopic oviposition;
¢ — damaged fruits [4]

was laid within a radius of the crown,
a layer up to 5—8 cm thick. accumu-
lation of entomophagous and other
predators that effectively destroy the
above pest. And in the breeding gar-
den, the soil between the rows was
kept under black steam, where after
heavy rains, or as the weeds grew, it
was loosened with mechanized tools.

CONCLUSIONS

According to the results of re-
search in the fallow agrocenoses of
sea buckthorn in the Polissya-Fo-
rest-Steppe ecotope, sea buckthorn
populations were first identified in
2011. In 2017, the presence of sea
buckthorn fly was detected in the
northern part of the Forest-Steppe,
given the damage to the fruits of ear-
ly and middle-early varieties of sea
buckthorn (up to 70%).

A more thorough analysis of data
on the biological characteristics of
sea buckthorn fly, comparing them
with weather data, led to the state-
ment that the appearance of this
phytophagous in sea buckthorn ag-
rocenoses is caused by a steady in-
crease in average daily air tempera-
ture to +19°C in May and +24°C in
the second decades of June — the

second decade of August. The sea
buckthorn imago was found to have
started in the second decade of June
and the mass fly in the first decade
of July. It is shown that populations
of sea buckthorn fly are numerous
on early-ripening and medium-ri-
pening varieties of buckthorn-like sea
buckthorn, in particular: Chuiskaya,
Pagorbova, Morkvyana, Pavil'onna.
Fly larvae have been found to feed
on fruit pulp, after which sea buck-
thorn fruit becomes completely unfit
for fresh consumption and proces-
sing. Studies have determined the
degree of damage to the fruits of sea
buckthorn fly and to establish the
resistance group of a particular va-
riety of sea buckthorn to this pest.
Varieties of buckthorn (Oranzhevaya,
Adaptyvna) are relatively resistant
to sea buckthorn flies. It has been
established that carrying out agro-
technical measures — loosening the
soil in the trunk and between rows,
silting perennial grasses against the
background of changing weather
conditions significantly inhibits the
development of sea buckthorn fly re-
duces its number and damage to sea
buckthorn fruits.

3. Differentiation of sea buckthorn varieties by resistance
to sea buckthorn fly (reference point of the Institute of Horticulture of NAAS,
Western Forest-Steppe, 2019—2020)

S o 8 iz >
2 ) © s s
3 5 38 52 £ Variet
| 2 5 T8 g ariety
Variety 2 zo o2 o 3 resistance group
£ E o2 ££2 £ £ ££
Es | 22 | 822 | &2 | E3
varieties that are
Pagorbova 49 0.63 264 44 37 severely damaged
Chuyskaya 6.3 0.83 150 25 2.8 o
varieties that are
Pavil'onna 5.1 0.72 90 15 2.3 indirectly
damaged
Morkvyana 6.5 0.71 108 18 24
Oranzhevaya 37 0.61 21 35 1.5 varieties that are
Adaptyvna 2.8 045 2.9 056 0.2 relatively resistant
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O6ninuxoBa Myxa, IposABH Ii IKiAINBOCTI
Ta KOHTPO/Ib B arpoueHo3ax o0/Iimmxm
KPYUIMHONOAiGHOT

Mera. [Jocnioumu 6ioexonoziumi ma mop-
onoeiuni ocobnusocmi 00miNUX0607 Myxu,
OuiHumMU NposieU WKiOnUsocmi ma cnocobu
Koumponio imogaza 6 azpoueHosax o00mi-
nuxu  Kpywiunonooionoi. Meropu. O6nixu
0071iNUX0801 MYXU NPOBOOUTIU 6 AZPOUEHO3AX
obninuxu  KpywiuHonodionoi Incmumymy
cadieHuymea HAAH Yipainu, 11020 Hayko-
80-00cnioHiti mepedxci. B 0ocnmioncenmsix Gynu
3anyueni copmu 00niNUxXU KPymuHonooionoi
BiMUU3HAHOI ma 3apyOinHoi cenekuiil, pis-
HUX 30 2Pynamu Cmuenocmi: cepeoHbopaHi,
cepedHvocmuei, nisHbocmuerni. PesynpraTin
B ymosax nonicvko-nicocmenogozo i nico-
CMenosozo0 eKomonie 6UABNEHO WKIOHUKA
aepoueHo3ié 06inuxu KpyuiuHonooibHoi —
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obninuxosy myxy. HocnioxeHno 6ioexornoziuni
0c00UB0CNI MA MOPPON02iUHT 03HAKU WIKIO-
Huka. Bcmanoeneno, w0 8 ymosax 3axionozo
i I[Tieniunoeo Jlicocmeny nomepnawomsu 6io 06-
ZINUX0601 MyXU cepedHbopaHHi ma cepedHvo-
cmueni copmu o6ainuxu. Pospobnero xomn-
JIeKC 3ax00i8 i3 3ACMOCYBAHHAM eneMeHMis
azpomexHiKu 078 KOHMPO0 001inuxosor
MyXu 6 azpoueno3ax obninuxu. BucHOBKmM.
Ionynsuyii 061inuxo80i Myxu 4ucneHHi Ha
DPAHHDOCMUIUX | CEPEOHbOCULTIUX COPMAX
o6ninuxu KpyuuHonooionoi, soxkpema: Yyii-
ckas, Ilazop6osa, Mopkesna, Ilasinviionna.
Camuyi myx meneckoniuHum Ailyexnadom
8i0knadaiomo AUYsT y naodu, Oe 6i0pooeHi
TUMUHKU HCUBTIINCT M AKYUeM, Nicas 4020
na00u 007INUXU CIMAMb NOBHICINIO Henpu-
Oamuumu 00 BICUBAHHS Y CBIHOMY 6UeNIAOI i
nepepooxu. JlocnioneHHIMU 6 yMOBAX NOIC-
KO-71iCOCMen06020 i 71icOCMen06020 eKomonis
8udineHo copmu 06ninUxU KPyuuHonooionot
(Opansesasn, Adanmusna), aKi € 8i0HOCHO
cmitikumu npomu o6ninuxosoi myxu. IIpo-
6e0eHHS AzpOMexHiuHux 3axo0ie (posnyuty-
BAMHA SPYyHMY Y NPUCMOBOYpHill uacmuHi
ma Minps00i, nposedeHHs 6 ceneKyiliHoMy
caoy i KONeKUIitiHOMY PO3CAOHUKY 3ATLYHEHHS
6a2amopiuHoI0 MPAs HOW POCIUHHICHIO) HA
(POHI MIHIUBUX NO200HUX YMOB 3HAUHOIO Mi-
POt0 CIpUMye pO36UMOK 001iNUX0801 MyXu i
3MeHULYE NOUKOONHEHHS Na00i6 00Minuxy.
o6ninuxoBa Myxa (Rhagoletis batava
Hering); 6ioexonmoriuyHi BIacTMBOCTI;
Mop¢onoriyHi 03HAKM; OI[iHKA IPOABY
IIKiAIMBOCTi; 3aX0AM KOHTPOIIO; ar-
poIeH03 00MimMXy KPYINHONOAIOHOT

Mockanen T.3., Mockarern B.B.,
Ipunux I.B., llleBuyk J1.B.
Wucturyr cagopopctea HAAH,

yn. Caposas, 23, HoBocenku, Knes-27,
03027, Ykpauna,

e-mail: moskalets7819@i.ua,
shunyascience@ukr.net,

zax55@i.ua

O6nennxoBas Myxa, IPOABICHNA ee
BPEIOHOCHOCTU ¥ KOHTPO/Ib

B arpoueHo3ax o6menuxu
KPYIIMHOBUTHOI

Iens. Vccnedosamv 6uoskonozudeckue
u mopgonozuteckue ocobeHHocmu 007nenuU-
X0801i MYXU, OUeHUMb NPOTETIEHUS 6Pe0HOC-
HOCMU U cnocobbl Koumpons gumogpaza 6
AzpoueHo3ax 0071enuxu KpyuuHosuoHot. Me-
TOJBL. Yuemul 0071enuxos60ii MyxXu npo6oousu
8 A2POYEH03aX 007enuUxXu KPyuuHO6UOHOL
Mncmumyma cadosoocmsea HAAH Ypau-
Hbl, €20 HAYYHO-UCCTIE008AMEeNbCKOL Cemu.
B uccnedosanusix 6L UCNONb306aHYL COPMA
0671enuxy KpyWUHOBUOHOLl 0meuecrneeHHom
u 3apy6eicHotll cenekyuti, KOmopvle omauUa-
H0MCA N0 2PYNNAam chenocmu: cpedHepanmue,
cpedHecnenvle, no3oHecnesvie. Pe3yIbTaThl.
B ycnosusx noneccko-necocmentozo u neco-
CMeNnHoz0 IKOMONO0B BblA6NIEH 6PeOUnent
A2pou4eH0306 0071eNnUXY KPYUIUHOBUOHOT —
obnenuxoeas myxa. Vccnedosanvt 61109K0710-
euveckue 0cObeHHOCMU U Mopdonozuteckie
npusHaku epedumesns. YCmanoseneHo, 4mo 6
yenosusx 3anaoroti u Ceseproti Jlecocmenu
Ykpaunvt obnenuxosas myxa nospexcoaem
CpedHepanHue u cpedHechenvie copma obmenu-
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xu. Paspaboman komnsexc mep no npumeHe-
HUIO 37IEMEHINOB AepOormexHUKy 07 KOHMPOTA
0071enUxX0601i MyXU 6 AzpOUeH03axX 001eNUxu.
BeiBopel. Ilonynsyuu 0071enuxo8oti myxu
MHO20HUCTIEHHDL HA PACMEHUAX PAHHECHENbLX
U CpedHecnenvix coprmoe 007enuxu Kpyuil-
HOBUOHOT, 6 uacmHocmu, Ha copmax: dyii-
ckas, Iazopbosa, Mopxesina, IlasunviionHa.
JluuunKy Myx npoHuKaom 6 nuoovl, 20e nu-
Marmecsi MAKOmMvio, Nocie 4ez0 naodvl 00-
JIeNUXU CIMAHOBAMCA NONIHOCIbIO Henpu2oo-
HbIMU K ynompebneHuio 6 céexcem 6ude u 0nst
nepepabomxu. IIposederHvie UCCIE008aHUS
6 meuenue 2017—2020 22. 8 ycnosusx nonec-
CKO-71eCOCIMENHO020 U JIeCOCIENHO20 IKONON06
n0380MUNU BbIOEIUMY COPMA 00IENUXU KPY-
wurnosuoHoti (Oparicesas, AdanmviéHa), Ko-
mopvle OMHOCUMENLHO YCMOU1UBLL NPOTNUE
obnenuxoeoti myxu. IIposedenue azpomex-
Huueckux meponpusmuti (poixneHue no4evt
8 NPUCINBONILHOL YACMU PACEHUTI U MeHOY-
PAOLAX 6 KONNEKUUOHHDIX U NOMONIOZUHECKUX
NUMOMHUKAX, 110Ce68 MHO207IemHell MpassaHu-
CMOTi pacmumenvHoCmu 6 MexcoypsaObAxX) HA
poHe MEHTIOUSUXCS NO20OHDIX YCTIOBULL 6 3HA-
4UMenvHoLl cmeneHu coepicusaem passumue
0071en1UX0601 MyXU U yMeHbUIAem nospesde-
HUS 1710006 0071ENUXU.
o6nennxoBast myxa (Rhagoletis batava
Hering); 6103Kon0rn4yecKue CBOMCTBa;
Mopdonornyeckue NpU3HAKI; OlleHKa
NpOABIEHNA BPETOHOCHOCTY; Mepbl
KOHTPO/IA; arpoeHo3 o0nenuxu Kpy-
IITHOBUTHOW
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