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This article presents the results of research on clarifying the characteristics of the
development of dominant apple phytophages and research on the effectiveness of protective
measures. It was established that the following phytophages caused the greatest damage: apple
fruit eaters (34%), aphids (22%), leafhoppers (16%), mites (11%), flower eaters (10%), hairy deer
(7%).

The highest technical efficiency in the control of the apple flower borer was recorded when
spraying an apple tree in the budding phase with the pyrethroid Decis 100 EC, which was 86.9%.
When processing in the "pink bud™” phase, the highest efficiency in the control of leafhoppers was
recorded in the variant using the drug Napoval, EC, which on the 5th day was 81.0%, in the control
of mites, the highest technical efficiency was observed when using the drug Syntak, EC and on the
5th day was 93.4%, and in the control of aphids, the highest technical efficiency on the 5th day after
application was noted when spraying the plantations with Napoval, EC, which was 83.8%. In the
control of hairy deer with the use of chemical insecticides, the highest technical efficiency was
noted on the 5th day after application when spraying plantations with the drug Viares, CS, which
was 87.0%, which exceeded the effectiveness of the insecticide Calypso 480 SC by 2.4%. Spraying
plantations with biological preparation Aktarophyt K1.8 made it possible to reduce the number of
phytophagous plants by 75.5%. In the control of the apple fruit borer when processed in the
"walnut" phase, the highest technical efficiency was noted on the 5th day after application when
spraying plantations with Ampligo 150 ZC, which was 86.2%, which was 11.2-13.5% higher than
technical efficiency of insecticides Knockout Extra, EC and Silker, EC.

The use of insecticides in the control of phytophages made it possible to obtain a higher yield
of apple trees, which in the control was 12.8 t/ha and to obtain a harvest of higher quality, in
particular, I and Il grades, in the control these indicators were 20.8 and 42.6%, respectively.

The economic expediency of the use of means of protection has been confirmed. The cost of
grown products from plantations that were not treated with protective means was UAH 45,197,
which is 1.6-1.9 times lower than the cost of products obtained from options that involved the use of
insecticides, which recorded the highest technical efficiency and yield according to experiments:
Decis 100 EC, Napoval, EC, Viares, EC and Ampligo 150 ZC, and the cost of additional products
was 25120, 27160, 36444 and 40079 UAH. in accordance.

Key words: apple tree, phytophages, insecticide, productivity, economic efficiency.

Table 8. Lit. 14.

Introduction. The apple tree has been the main fruit crop of Ukraine for several
centuries. This is caused by the soil and climatic conditions favorable for its
cultivation in most regions of the country, as well as the traditions of the population.
In addition to the fact that apple trees do not require increased attention, their fruits
have a high nutritional value, they are consumed fresh, processed into juice, jam,
jams and compotes, and added to baked goods. In addition, the fruits of this culture
have a large supply of useful components, including vitamin C and iron.
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The area of apple orchards in Ukraine has decreased by 3.5 times over the past
22 years. At the same time, the productivity of apple trees increased 4 times - from
2.9 to 11.8 t/ha. Phytophagous damage is a significant factor affecting the
quantitative and qualitative indicators of the obtained products.

Ukraine ranks eleventh in world apple production and fourth in Europe. The
total demand is 1,228,000 tons, and during the studied period there is a trend towards
an increase in export deliveries from 5,000 tons in 2015 to 54,000 tons in 2019 (10.8
times). The opposite situation with imports - volumes decreased by 2.4 times - to 24
thousand tons. One of the reasons was the strengthening of requirements by EU
countries for the content of certain active substances of pesticides in products, in
particular neonicotinoids [10].

The purpose of the article is to clarify the species composition and distribution
of harmful organisms of the apple tree and to study effective means of protection for
the control of harmful organisms of the apple tree.

Analysis of recent research and publications. The apple tree is one of the
most common fruit plants in the world. The area under apple orchards is almost 5
million hectares. According to 2020 data, the area of apple plantations in Ukraine is
94.9 thousand hectares, and the gross production of fruits is 1114.6 thousand tons.

It is known that about 180 types of pests that feed on various parts of the tree -
roots, wood, trunks, branches, buds, flowers, fruits, leaves - cause considerable
damage to apple orchards. Therefore, the number of certain species and the degree of
damage to different breeds and varieties are different in different natural and climatic
zones. In a systematic way, pests are distributed as follows: Ticks - 6%; Insects -
91%, of which Homoptera - 26%, Hemiptera - 1%, Coleoptera - 21%, Lepidoptera -
33%, Hymenoptera - 7%, Diptera - 3%; vertebrates (rodents, birds) — 3% [1].

Among the leafhoppers (Torticidae), the most common are: apple borer
(Laspeyresia pomonella L.). and the bud leaf (Spilonota ocellana F.) [4].

The apple borer is a dangerous pest of apple trees. It gnaws the direct passage to
the seed chamber, eats the seeds in the fruit. Caterpillars that have finished feeding
hibernate under the exfoliated trunk bark, in its cracks (39.4%), at the root neck
(50.7%), at a depth of 3 cm in old soil (1.7-13.0 %) and young gardens (33.1%). [2].

In the forest-steppe, 30-40% of caterpillars pass into the second generation.
Apple fruit losses reach 60-70%. This damage is aggravated by the fact that most of
the damaged crop (up to 65%) comes from the peripheral part of the crown, which, as
Is known, produces the highest quality fruits.

During the annual sum of effective temperatures of 985-1162°C and
hydrothermal coefficient of 1.27-1.83, the development of the population of the
overwintering and optional summer generation is observed. The average butterfly
catches are 8-12 specimens/trap in 5 days. The population of the apple borer develops
in two generations. If the warming trend continues, the second facultative generation
of the apple borer becomes mandatory [6].

The budworm damages buds, leaves, flowers and fruits of apple, pear, plum,
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cherry, cherry, apricot, peach, quince, as well as some berry and forest species
[3].

Caterpillars of the third age hibernate in white web cocoons near the buds, in the
crevices of the bark and in the branches of the branches. In the spring, when the air
temperature reaches 8°C above zero, the caterpillars come out of the cocoons, bite
into the buds and damage them. After the buds open, the caterpillars feed on leaves
and buds, pulling them into a dense bundle with a web. Inside such a bundle there is
one caterpillar, which makes a cover for itself from scraps of leaves and petals. After
the flowering of the trees, the caterpillars pupate inside bundles of leaves in web
cocoons or climb into the branches of thin branches and crevices of the bark and
pupate there. The economic threshold of harmfulness is 4-6% of damaged
inflorescences or rosettes on trees [4, 5].

Fedorenko V.P. indicates that the main method of protection against leafhoppers
is a chemical method. Under the conditions of settlement of 2-3 fruit-eater eggs per
100 fruits 1-2 days before the emergence of the first caterpillars or at the beginning of
the hatching of caterpillars, the first spraying of apple orchards with insecticides from
the pyrethroid group is carried out (Balazo 100, EC (0.4-0.5 I/ ha), Mavrik, ME (0.2-
0.6 I/ha), Talstar, EC (0.4-0.6 1/ha)), organophosphorus compounds (Bi-58 new, EC
(0.8- 2 I/ha), Dursban 480, EC (2.0 I/ha), Pirinex Super, EC (1.25-1.5 I/ha)) or
neonicotinoids Calypso 480 SC (0.25-0.3 I/ha), (Coragen 20, EC (0.15-0.175 | /ha),
Voliam Flexi 300 SC (0.3-0.5 I/ha)), further applications are carried out after 14-15
days, which reduces the number of pests by 77-90% [7].

The list of apple tree pests also includes a fairly significant number of aphids
(Aphidinae), but it is most damaged by the green apple aphid (Aphis pomi Deg.), an
insect from the family of aphids of the Isoptera family. Larvae and adults suck juice
from buds that swell and open, populate the underside of leaves, green shoots,
sometimes ovaries. Damaged leaves curl and die. Shoots are stunted in growth and
twisted. On severely damaged trees, the fruits become smaller, and the skin often
cracks. Fertilized eggs overwinter on young shoots at the base of buds. During the
period of swelling and budding, the larvae are reborn and start feeding [16]. In the
summer, winged female settlers develop simultaneously with the wingless ones
(starting from the third generation), which fly away and inhabit new fodder plants. In
September-October, female stamens appear, reviving the larvae, which turn into
amphigonic females and males. Fertilized females lay 2-5 wintering eggs. The nature
of their development is full-cycle, monoecious. During the season, it gives from 6 to
19 generations [11].

The authors indicate the need to carry out during the growing season (in the
phases of "pink bud", "flowering", "after flowering" and in the summer during
“formation™ and "growth of fruits"), in case of significant numbers, to ash, to spray
plantations with organophosphorus compounds (according to temperature regime -
+17 — +250C) (Pirinex Super 420, EC (1.5 I/ha), Bi-58 new, EC (2.0 I/ha), Dursban
480, EC (2.0 I/ha)) or neonicotinoids or their derivatives (Aktara 25 WG, VG (0.14
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kg/ha), Mospilan, VP (0.2 I/ha), Dantop 50, VG (0.07 kg/ha). For a significant
number of overwintering aphid eggs, early spring spraying of apple trees with
Preparat 30 V, EC (40 I/ha) is recommended. In addition, as one of the elements of
protection, it is recommended to remove the basal symbionts, on which the pest's
eggs hibernate, which subsequently reduces the number of the population by 27-40%
[8].

Significant damage to apple orchards is caused by a complex of species of
moths from different families, which eat leaves, gnaw them in web nests or make
moves in shoots, and sometimes in the pulp of fruits. In apple orchards, the apple
lower lateral passing moth (Lithocolletis pyrifoliella Grsm.) is widely present, which
damages only apple trees. The caterpillars first make ribbon-shaped, then oval mines,
later they feed in a folded ptichonoma (roof-like convex spot) on the underside of a
leaf. To protect against moths, it is recommended to clean the bark, collect and burn
burnt leaves, plant remains, apply lime to trunks and the bases of skeletal branches,
collect nests with moth caterpillars and pupae from trees and then destroy them. It is
also recommended to cultivate the soil before bud break in order to destroy the pupae
before the butterflies leave, and with a large number of ovipositors during this period,
it is effective to spray the trees with Preparation 30 V, EC [6].

In order to limit the harmfulness of the phytophagous plant, it is recommended
to treat the trees with insecticides during the budding period, before and immediately
after the flowering of the apple tree, if there is a significant population of plantations
with moths. In the summer, insecticidal treatments of plantations with insecticides
from the groups of pyrethroids, organophosphorus compounds or neonicotinoids
against fruit eaters are effective against moths at the same time [7].

Among the mites (Acariformes), various species of which cause significant
damage to apple plantations, the garden spider mite (Schisotetranychus pruni Oudms)
Is the most common. Leaves damaged by spider mites discolor along the veins, turn
brown, and curl. The mite overwinters in small colonies in the soil, under fallen
leaves and under exfoliated areas of bark on fruit trees. In the spring, during bud
break, they migrate to the leaves, where they multiply and create large colonies.
Gives five to six generations. Measures to protect against ticks include keeping the
garden clean of weeds, cleaning and burning dead bark in winter, treating trees before
the start of vegetation with paraffin oil or pure paraffin, which is used in the
pharmaceutical industry. In the period from the phenophase of the "green cone" to the
phenophase of the "pink bud", as well as in the summer, when there are more than 5
individuals per leaf or when more than 50% of the leaves are occupied by them, the
plantation is sprayed with one of the approved insect acaricides: Bi-58 new, EC (0, 8-
2 I/ha), Vertimek 0.18 ES (1.0-1.5 I/ha), Dursban 480, EC (2.0 I/ha), Envidor 240 SC
(0.4 -0.6 I/ha), Masai, SP (0.4-0.6 kg/ha), Nissoran, SP (0.3-0.6 kg/ha), Talstar, EC
(0.4-0 .6 I/ha) etc., the effectiveness of which against phytophagous is 68-95% [3, 7].

Of the lamellae, significant damage is caused by the hairy deer beetle
(Epicometis hirta Poda.) [9], the beetles feed on the flowers of fruit and many other
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crops, damaging young leaves and buds. Beetles hibernate in the soil at a depth of 15-
40 cm, leave their wintering places in early spring. Summer begins in the IlI-11l
decade of April with an average daily air temperature of 14.4°C and humidity of 63-
85%. Mass summer falls on the third decade of May - June. The beetles emerging
from the pupae remain in the soil for the winter. Spraying fruit trees of apple trees
during flowering with the bee-safe insecticide Calypso 480 SC (0.25 I/ha), Mospilan,
SP (0.25 kg/ha) before flowering or immediately after flowering with Mavrik, EW
(0.2-0.6 1/ha) makes it possible to reduce the number of pests by 80-97% [9].

Conditions and methods of research. The research was carried out in apple
plantations of Vinnytsia National Agrarian University. This territory is assigned to
the central subzone of the Right-Bank Forest-Steppe and is located in the northern
subprovince within the Vinnytsia-Nemyriv subdistrict of the agro-soil district of the
Vinnytsia region. Analysis of agrometeorological observations shows that the
hydrothermal conditions of 2023 in certain periods differed from the average long-term
data. In particular, in the period from October 2022 to February 2023, the average daily
temperature exceeded the long-term average, which in turn contributed to the
overwintering of apple phytophages. In general, the temperature indicators of the spring-
summer period of 2023 exceeded the long-term average. In particular, the air
temperature during March-April this year exceeded the long-term average by 0.4-1.3 °C,
and during May-June — by 0.7-1.2 °C, which in turn contributed to the development of
phytophages. The level of precipitation was uneven, in particular, in March it fell 2 times
more than normal, while in April this figure was 6 mm lower than the long-term average.
July 2022 turned out to be 2.8 °C warmer compared to long-term indicators, but the level
of precipitation was 2 times lower. In general, weather conditions contributed to the
development of culture.

The object of research: the development of a complex of phytophages in the
agrocenosis of an apple tree and the formation of crop productivity when applying
various insecticides.

Subject: Champion apple variety. Insecticides and pests of apple trees. Each
variant of the experiment occupied an area of 20 m?. Repeatability in experiments is 4
times. Placement of options is randomized Scheme of the experiment Treatment in
the phase of bud extension

Scheme of the experiment
Processing in the budding phase
1. Decis 100 EC - 0,15 I/ha
2. Nuredin Super, EC — 1,25 I/ha
3 Aktara 25 WG - 0,14 I/ha
Treatment in the pink bud phase
1. Sintak, SC — 0,2 I/ha
2. Napoval, SC - 0,2 I/ha
3. Knockout Extra, SC - 0,1 I/ha
4. Super Bison, EC - 2,0 I/ha
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Treatment in the flowering phase
1. Viares, SC - 0,1 I/ha
2. Calypso 480 SC, - 0,25 I/ha
3. Aktarophyte K1,8 — 2,0 I/ha
Processing in the "walnut" phase
1. Ampligo 150 ZC -0,3 I/ha
2. Knockout Ekstra, SC — 0,1 I/ha
3. Silker, CE- 750 ml/ha
In the course of the research, the effectiveness of various insecticides in
controlling the number of dominant phytophages of apple trees was studied. We
carried out 4 sprays during the growing season of the apple tree, the purpose of each
was to assess the effectiveness of plant protection products in the control of
phytophages dominant in a particular period of apple tree development. Counts of
phytophagous colonization were carried out according to the generally accepted
methods of Omeluta V.P. [13] in the phases of apple tree development: "bud

swelling", "green cone", "bud extension", "bud separation”, "pink bud", "flowering",
"end of flowering", "fruit formation"”, "fruit growth™ and "fruit ripening". Pesticide
tests and technical efficiency of preparations were determined according to the
method of S.O. Trybel [12].

Presentation of the main material of the research.

For effective prevention of crop losses and rational use of material resources, it
IS necessary to make specific operational decisions on protective measures, taking
into account the biological characteristics of the development of pests, the spread and
characteristics of the development of apple diseases. Phytosanitary monitoring makes
it possible to assess the condition of the orchard, establish the species composition,
the prevalence of harmful and beneficial organisms, their number, population or
damage to apple trees, identify foci and causes of diseases, determine the optimal
timing and number of treatments [9].

According to the results of the research, during 2022, the following phytophages
caused the greatest damage to the apple agrocenosis of VNAU (Fig. 1): apple codling

others

apple fruit
eater
34%

Fig. 1. Species composition of phytophages of apple trees, (experimental field of

VNAU, 2022-2023)
The source is formed on the basis of own research results
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moth (34%), aphids (22%), moths (16%), mites (11%), flower beetle (10%),
Tropinota hirta (7%).The most harmful phytophage in the apple orchard was the
codling moth, which develops in two generations. The beginning of the flight of the
pest imago in early May, when 2 ind./trap were caught in 7 days. The peak number of
adults of the first generation was observed in the first decade of June and amounted to
4-7 ind./trap for 7 days. The beginning of the flight of the second generation was
noted in the third decade of June, the peak of the number was in the middle of August
4-7 ind./trap. The number of pests during autumn surveys was 2-5 caterpillars per
tree. Caterpillars of the first generation damaged 3-8%, the second — 7-12% of the
fruits. In the "fruit growth" phase, the flight intensity of butterflies of the first
generation reached 6.4 ind./trap, which was 1.3 times higher than the threshold level
of harmfulness for this pest, and of the second generation — up to 5.5 ind./trap.
Economic threshold of harmfulness (ETH) 3 ind./trap in 7 days.

The codling moth causes direct yield losses as the caterpillar gnaws a direct
passage to the seed chamber and eats away at the seeds in the fruit. Carrying out
protective measures is mandatory to obtain high-quality fruits. For the timely
detection of phytophage, it is necessary to use pheromone traps in order to control
and destroy the pest.

Analysis of literature sources [1, 14] and research results show that, taking into
account fluctuations in annual weather conditions, pheromone traps for monitoring
the flight of adults should be hung at the end of apple blossoming, then in the phase
of "fruit the size of a walnut" and in the phase of "fruit ripening™ (mid-August).

During the monitoring of apple pests, a complex of leafhoppers was observed,
which developed during the growing season, but their number was at the subthreshold
level. In the phase of "bud swelling", there were 2.3 egg-laying sessions per 2 m of
branches with an ETH of 10. In the phase of "bud separation”, the number of
phytophages was 2.8 caterpillars per 100 leaf rosettes, which was half the level of
ETH. Counts in the phenophases of apple development "pink bud" and "flowering"
recorded the number of moths by 3.2-2.4 caterpillars per 100 flower rosettes, which
also did not exceed the threshold level for phytophage. Also, the level of ETH of the
leafhopper complex did not exceed their number during the subsequent phenophases
of apple tree development — fruit growth and ripening, but 5.4% of rosettes were
damaged by moth caterpillars.

Also, during the entire growing season, the population of apple trees with aphids
was observed. In the "bud swelling” phase, the overwintering stages of green apple
aphids amounted to 12.5 colonies/100 shoots and inflorescences, which exceeded the
ETH by 22%. In the "green cone™ phenophase, the number of aphids was at the level
of 6.4 colonies/100 flower rosettes, which is also higher than the ETH (5
colonies/100 flower rosettes). In the "pink bud" phenophase, the number of aphids
was 6.8 colonies/100 flower rosettes, which exceeded the level of ETH (5
colonies/100 flower rosettes). The larvae and adults suck the sap from the swollen
and blooming buds, inhabit the underside of the leaves, green shoots, and sometimes

115



ISSN 2707-5826 CIJIbCHKE I'OCIIO/JAPCTBO 3axucm MNe3s
TA JIICIBHUL]TBO pocaun 2024

ovaries. Damaged leaves curl and die. The shoots are stunted and curved. On severely
damaged trees, the fruits become smaller, the skin often cracks on them.

Subsequently, the abundance decreased to 3.8 colonies/100 leaves in the "end of
flowering™ phenophase, but increased to 18.4 colonies/100 leaves when the fruit was
hazel-sized. The decrease in population to 10.6-8.4 colonies/100 leaves by the pest of
apple plantations occurred during the "ripening of fruits", which can be explained by
dry and hot summer weather.

Counts carried out in the bud extension phase recorded the number of apple
flower beetle larvae at 45.3 larvae per tree, which is 13.3% higher than the threshold
level. Damage is caused by beetles and phytophage larvae. Damage to the buds is
especially dangerous in early spring, when beetles gnaw deep pits in them, which
resemble injections. Droplets of juice protrude from such wounds (“weeping buds").
The larvae feed on stamens and pistils, gnaw out the receptacle, glue the petals from
the inside. The bud does not bloom, turns brown and dries up.

The apple flower beetle is especially harmful in years with a cold spring, when
the budding period lasts more than 20 days and the beetles have time to lay a
significant number of eggs. The pest is also dangerous in years with weak flowering.
It was found that in the conditions of 2022, 4.7% of the inflorescences were damaged
by the flower beetle.

Studies have found that the wintering stock of ticks did not exceed the ETH —
2000 eggs/2 m of one or three year-old branches. In the "pink bud" phenophase, the
number of mobile stages of mites was 364 individuals/100 leaves, and in the "end of
flowering" phase of apple plantations, the number was 325 individuals/100 leaves,
which in both cases exceeded the level of ETH. In the "fruit growth” phase, the
number of mites decreased. up to 186 individuals/100 leaves, which is significantly
lower than the ETH (300 individuals/100 leaves).

Also in recent years, the danger from the shaggy deer, whose beetles feed on the
blossom, eating its contents, has been growing.

The period of mass settlement and damage occurred in the phase of "flowering"
of the apple tree, when the number of beetles of the shaggy deer was at the level of
9.6-8.4 specimens/tree.

On the basis of the conducted research, the periods of harmfulness of the
dominant phytophages of apple agrocenosis in the conditions of the Central Forest-
Steppe were clarified and the main periods of protective measures for the control of
pests, the level of which exceeds the threshold level, were determined, which became
the basis of our field research. In particular, the overwintering stages of aphids, mites
and moths must be controlled in the swelling of the buds. Control of the apple flower
beetle - in the phase of bud extension, to prevent damage to the flower. In the
development phase of the apple tree, the "pink bud" is harmed by aphids, mites and
partially leafhoppers. Control of hairy deer beetles should be carried out during
flowering. Starting from the phenophase of fruit growth, especially in the "hazel" and
"walnut" phases, it is important to control the codling moth.
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According to the experts of the Institute of Plant Protection of the National
Academy of Agrarian Sciences of Ukraine, among the factors that hinder the
realization of the potential productivity of crops in the range of 80-85% and obtaining
the maximum possible yield, the share of pests accounts for 33-35%. This, in turn,
indicates that even partial prevention of losses by controlling the number of
phytophages is an important factor in increasing the productivity of the crop.

In the course of this study, the technical efficiency of insecticides, which
include active substances of different mechanisms of action in the control of the apple
flower beetle, which was the dominant phytophage in the bud extension phase, the
number of which exceeded the threshold level of this phytophage (40 ind./tree) at this
stage of apple tree development, was evaluated Counts carried out on the 5th day
after treatment showed that the use of insecticides contributed to a decrease in the
number of phytophage (Table 1).

Table 1
Technical efficiency of control of phytophages of apple trees (bud extension
phase), 2022-2023

Onti Abundance, ind./tree Technical
ptions to processing | on the 5th day efficiency, %
Control 45,3 54,6 -
Decis 100 EC - 0,15 I/ha 47,3 6,2 86,9
Nuredine Cymep, EC — 1,25 I/ha 46,8 8,4 82,1
Aktara 25 WG - 0,14 I/ha 48,2 9,6 80,1

The source is formed on the basis of own research results

In particular, the lowest number of apple flower beetle — 6.2 ind./tree, on the 5th
day after spraying with insecticides was observed in the variant with Decis 100 EC,
which was 8.8 times lower than in the control. The use of Nuredin Super, EC and
Aktara 25 WG also contributed to a decrease in the number of apple flower beetles,
which on the 5th day after application was 8.4 and 9.6 ind./tree, respectively, which is
6.5-5.7 times less than the number of this phytophage in the control.

The highest technical efficiency in the control of the apple flower beetle was
recorded when spraying an apple tree in the budding phase with the pyrethroid Decis
100 EC, which was 86.9%. The use of the combined drug Nuredin Super, EC, which
belongs to the class of organophosphate compounds and pyrethroids, provided
technical efficiency at the level of 82.1%. And the lowest technical efficiency —
80.1%, among the studied drugs was recorded when using the neonecotinoid Aktara
25 WG. The use of all studied insecticides contributed to a decrease in the number of
apple flower beetles below the threshold level.

In the course of counting the number of phytophages in the phase of
development of the "pink bud" apple tree, the population of aphids was noted, the
number of which according to the variants was 5.9-7.3 colonies per 100 shoots and
inflorescences (Table 2). Depending on the drug used, the population of phytophages
on the 5th day after spraying decreased to 1.1-2.2 colonies per 100 shoots and
inflorescences, the lowest number was recorded when using the drug Napoval, SC,
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and the highest when using insecticides Knockout Extra, SC and Super Bison, EC
and acaricide Sintak, SC.

The population of ticks by variants was 348-384 individuals/100 leaves.
Spraying the apple tree contributed to a decrease in the number of ticks, which on the
5th day after spraying decreased to 24-113 individuals/100 leaves, the lowest number
was recorded when using the acaricide Sintak, SC, and the highest when using the
pyrethroid drug Knockout Extra, SC. In the control, there was an increase in the
number of ticks to 472 individuals/100 leaves, which was 1.6 times higher than the
level of ETH and could be explained by the increased temperature, which favors the
development of ticks.

Table 2
Technical efficiency of apple phytophage control (pink bud), 2022-2023
Number of phytophages Technical efficiency,
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Control 6,4 378 4,3 8,3 472 54 - -
Sintak, SC - 0,2 I/ha 6,2 362 45 2,2 24 1,9 64,5 | 934 | 57,8
Napoval, SC - 0,2 I/ha 6,8 384 4,2 1,1 82 0,8 838 | 78,6 | 81,0
ﬁ;ekom Extra, SC=01 1 59 | a4 | 39 | 14 | 113 | 13 | 763 | 675 | 667
Super Bison, EC — 2,0 I/ha 7,3 368 47 1,5 56 1,1 79,5 | 84,8 | 76,6

The source is formed on the basis of own research results

Also, in the course of the census, the population of plantations with moths was
recorded, the number of which approached the threshold level and amounted to 3.9-
4.7 cat./100 flowers. Outlets. On the 5th day after spraying, it decreased to 0.8-1.9
cat./100 flowers. outlets, the lowest number was recorded when using the drug
Napoval, SC, and the highest when using the acaricide Sintak, SC.

The use of all the studied preparations made it possible to control apple
phytophages and reduce their number below the threshold level. The highest
efficiency in the control of leafhoppers was recorded in the variant using the drug
Napoval, SC, which on the 5th day was 81.0%. Other drugs provided a slightly lower
technical value, which on the 5th day was 66.7-76.6% in the drugs Knockout Extra,
SC and Super Bison, CE, respectively.

In tick control, the highest technical efficiency was observed with the use of
Sintak, SC and on the 5th day was 93.4%, which was 8.6-25.9% higher than the
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effectiveness of other studied variants. The efficacy of other preparations was
ensured by lower indicators of phytophage population control, which on the 5th day
were 67.5-84.8%.

In the control of aphids, the least effective on the 5th day after application was
the application of Sintak, SC, the technical efficiency of which in controlling the
spread of phytophage was 64.5%, which is 11.8-19.3% lower than that of other
preparations, and the highest technical efficiency on the 5th day after application was
noted when spraying plantations with Napoval, SC, which was 83.8%, which was
4.3-7.3% higher than the effectiveness of Super Bison EC and Knockout Extra, SC.

When carrying out counts of phytophages in the flowering phase of an apple
tree, it was found that during this period the dominant phytophage was the shaggy
deer, the imago of which, feeding on flowers, could cause a decrease in the future
yield of the crop. The number of adults exceeded the threshold level and amounted to
9.1-9.6 ind./tree. Therefore, in this experiment, the technical efficiency of chemicals
that are allowed to be used during flowering and a biological product that is effective
in the control of Coleoptera were evaluated. On the 5th day after spraying, it
decreased to 1.2-2.3 ind./tree, the lowest number was recorded when using Viares,
SC, and the highest when using the biological product Actarophyte K1.8 (Table 3).

Table 3
Technical efficiency of control of the hairy deer (flowering phase), 2022
Options Abun'dance, ind./tree Teghnical
To processing | On the 5th day efficiency, %
Control 9,6 12,7 -
Viares, SC-0,1 I/ha 9,2 1,2 87,0
Calypso 480 SC - 0,25 I/ha 9,1 14 84,6
Aktarophyte K1,8 — 2,0 I/ha 9,4 2,3 75,5

The source is formed on the basis of own research results

In the control of deer hairy with the use of chemical insecticides, the highest
technical efficiency on the 5th day after application was noted when spraying
plantations with Viares, SC, which was 87.0%, which is 2.4% higher than the
effectiveness of the insecticide Calypso 480 SC. Spraying of plantations with the
biological product Actarophyte K 1.8 made it possible to reduce the number of
phytophages by 75.5%.

When monitoring the phytosanitary state of apple cenosis in the phase of fruit
ripening "walnut"”, it was found that the dominant phytophages were aphids, mites
and adults of the codling moth (Table 4).

The number of aphids according to the variants was 16.4-17.2 colonies per 100
leaves. Depending on the drug used, the population of phytophages on the 5th day
after spraying decreased to 2.2-4.3 colonies, the lowest number was recorded when
using Silker, CE, and the highest when using insecticides Ampligo 150 ZC and
Knockout Extra, SC.

The population of ticks by variants was 176-190 individuals/100 leaves.
Spraying of apple trees contributed to a decrease in the number of mites, which on
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the 5th day after spraying decreased to 24-64 individuals/100 leaves, the lowest
number was recorded when using Ampligo 150 ZC. In the control, an increase in the
number of ticks to 248 individuals/100 leaves was observed.

In the control of the codling moth with the use of chemical insecticides, the
highest technical efficiency on the 5th day after application was observed when
spraying plantations with Ampligo 150 ZC, which was 86.2%, which is 11.2-13.5%
higher than the technical efficiency of insecticides Knockout Extra, SC and Silker,
CE.

Table 4
Technical efficiency of control of phytophages of apple (walnut), 2023
Number Technical effici %
To processing On the 5th day echnical ethiciency, %o
g 2|8
— o = o
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Control 16,4 186 54 | 20,3 | 248 6,8
Ampligo 150
ZC - 0,3 I/ha 17,2 190 58 3,8 24 0,8 779 | 87,4 86,2
Knockout
Extra, SC-0,1 16,8 176 52 | 43 | 64 1,3 744 1636| 750
I/ha
Silker, CE -
250 mi/ha 16,5 183 55 | 22 | 32 1,5 86,7 | 825 | 727

The source is formed on the basis of own research results

After analyzing the economic efficiency of insecticides in the control of
phytophages, it was found that spraying allowed to obtain a higher yield of apple
trees, which was 12.8 t/ha in the control. Also, the use of protective equipment made
it possible to obtain a crop of higher quality, in particular | and Il grades, in the
control these indicators were 20.8 and 42.6%, respectively (Table 5).

The application of insecticides in the budding phase contributed to a decrease in
the number of apple flower beetles and subsequently a higher yield, which in the
variant with Decis 100 EC was 15.4 t/ha, which is 2.6 t/ha higher than the yield in the
control control and by 0.8-1.7 t/ha, respectively, with the use of Nuredin Super, EC
and Aktara 25 WG. Also, spraying plantations with insecticides helped to improve
the quality indicators of the harvested crop. Thus, the yield of products of the first
grade when using the pyrethroid preparation Decis 100 EC was 34.5%, which was
13.7% higher than the control variant and 1.7-4.3% higher than the corresponding
indicator when spraying the garden with Nuredin Super, EC and Aktara 25 WG. It
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Table 5
Economic efficiency of insecticides in the control of apple phytophages and
calculation of the cost of apple production per 1 ha, thousand UAH, 2023

Variant
ey
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Yield, t/ha 12,8 154 14,6 13,7 14,3 16,4 15,1 15,6 174 16,2 14,3 18,2 16,6 14,7
incl. | grade, % 20,8 | 345 | 32,8 30,2 | 324 | 36,6 345 | 32,3 | 43,6 | 40,7 36,3 | 48,3 | 44,8 45,6
1T genre, % 426 | 52,6 | 50,3 51,3 | 46,3 | 45,2 | 44,7 | 475 | 43,2 | 42.2 429 36,3 | 36,9 36,7
non-standard,% 36,6 12,9 16,9 18,5 21,3 18,2 20,8 20,2 13,2 17,1 20,8 15,4 18,3 17,7
incl. | grade, t/ha 266 | 531 | 479 | 4,14 | 4,63 6,00 521 | 504 | 7,59 6,59 5,19 8,79 7,44 6,70
II Variety, t/ha 546 | 8,10 | 7,34 7,03 6,62 7,41 6,75 7,41 7,52 6,84 6,13 6,61 6,13 5,39
non-standard, t/ha | 4,68 1,99 | 247 2,53 | 3,05 2,98 3,14 | 3,15 2,30 2,77 2,97 2,80 | 3,04 2,60

Price for 1 t. |

grade, UAH. 6000

Price for 1 t. 1l

grade, UAH. 4500

Price for 1 ton

non-standard, 1000

UAH

| variety, thousand oo | 515 | 287 | 248 | 277 | 360 | 312 | 302 | 455 | 305 | 311 | 527 | 446 | 402
tons. UAH.

I Variety,

thousand tons | 245 | 36,4 | 330 | 316 | 29,7 | 333 | 30,3 | 333 | 338 | 30,7 | 27,6 | 29,7 | 275 | 242
UAH.

non-standard

thousands, UAH, | %6 | 19 | 24 | 25 | 30 | 29 | 31 | 31 | 22 | 27 | 29 | 28 | 30 | 26

Total, thous.

UAH 452 | 70,3 | 64,2 | 589 | 606 | 723 | 64,7 | 66,7 | 816 | 73,1 | 610 | 8,0 | 752 | 67,1

Additional
products,
thousand tons
UAH

251 | 190 | 13,7 | 154 | 271 | 195 | 215 | 364 | 278 | 16,5 | 40,0 | 30,0 | 21,9

The source is formed on the basis of own research results

was also noted that the use of insecticides in the budding phase contributed to a
decrease in the number of non-standard fruits, which was 12.9-18.5% when using
protective equipment, which was 23.7-18.1% higher than the corresponding indicator
of the control version, where the application of protection products was not carried
out. A similar pattern was observed when spraying apple plantations with insecticides
in other phenophases.

In particular, the application of insecticides in the development phase of the
"pink bud" apple tree made it possible to control the number of aphids, mites and
moths and made it possible to obtain a higher yield, which in the variant with the
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combined preparation Napoval, SC was 16.4 t/ha, which is 3.6 t/ha higher than the
yield in the control control and by 0.8-2.1 t/ha, respectively, with the use of Sintak,
SC, Knockout Extra, SC and Sintak, SC. Also, spraying plantations with preparations
led to a higher harvest of products of the first grade. In particular, the harvest of
apples of the first grade when using Napoval, SC was 36.6%, which was 1.8 times
higher than this indicator in the control and by 2.1-4.3% when spraying the orchard
with other preparations.

Similarly, it was noted that the control of dominant phytophages in the "pink
bud" phase reduces the percentage of non-standard fruits, the number of which was
recorded at the level of 18.2-21.3% when using plant protection products, which was
1.7-2% higher than the corresponding indicator of the control variant, where the
application of protection agents was not carried out.

During the flowering phase, it was important to control the development of the
shaggy deer, which, feeding on the flower, influenced the future harvest. The
application of insecticides permitted by the regulations contributed to a decrease in
the number of phytophages, which in turn had a positive effect on the yield, which
was the highest in the variant with Viares, SC and amounted to 17.4 t/ha, which is 4.6
t/ha higher than the yield in the control control and by 1.4 t/ha the yield of the variant
using the neonecotinoid Calypso 480 SC. A higher yield of 1.5 t/ha, compared to the
control, was also observed when using the biological preparation Actarofit K1.8.
Also, spraying plantations with insecticides contributed to the improvement of the
quality indicators of the harvested crop, in particular, the collection of products of the
first grade in the version of Viares, SC. was 43.6%, which is 22.8% higher than the
control variant and 2.9-7.3% higher than the corresponding indicator when spraying
the garden with Calypso 480 SC and Actarofit K1.8. It was also noted that the use of
insecticides in the flowering phase contributed to a decrease in the number of non-
standard fruits, which was 13.2-20.8% when using protective equipment, which was
1.8-2.8 times higher than the corresponding indicator of the control version, where
the application of protection products was not carried out.

Spraying with insecticides in the development phase of the walnut apple tree
made it possible to control the number of a dangerous phytophage — the apple codling
moth, the caterpillars of which cause significant damage and allowed to obtain a
higher yield, which in the variant with the combined preparation Ampligo 150 ZC
was 18.2 t/ha, which is 5.7 t/ha higher than the harvest in the control control and by
1.6-3.5 t/ha, respectively, with the use of Knockout Extra, SC & Silker, CE.

Also, spraying plantations with preparations led to a higher harvest of products
of the first grade. In particular, 48.3% of apples of the first grade were harvested
when using Ampligo 150 ZC, which was 2.3 times higher than this indicator in the
control and by 2.7-3.5% when spraying the orchard with other preparations.
Similarly, it was noted that the control of phytophages such as the codling moth,
aphids and mites in the "Greek sin" phase reduces the percentage of non-standard
fruits, the number of which was recorded at the level of 15.4-18.3% when applying
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plant protection products, which is 2-2.4% higher than the corresponding indicator of
the control variant, where the application of protection products was not carried out.
According to the results of the assessment of economic efficiency, the use of
insecticides in critical phases of apple development allows you to get a higher yield
and collect a larger number of fruits of the first grade and, accordingly, reduces the
number of non-standard products. The use of protective equipment in the cultivation
of apple trees makes it possible not only to significantly increase the yield, improve
its quality, but also to reduce labor costs and production costs of these products. The
different cost of production was also taken into account, depending on the quality
indicators of the crop. It was found that spraying plantations with insecticides helped
to reduce damage to apple trees and allowed to obtain a higher quality crop, which
was reflected in the cost of grown products (Table 6).
Table 6
Economic efficiency of insecticides in the control of dominant apple
phytophages per 1 ha, 2023

Variant
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Yield, tha | 12,8] 15,4] 14,6] 13,7 14,3 16,4] 15,1 15,6/ 17,4] 16,2| 14,3 18,2] 16,6| 14,7
Cost of
production, 1,55 170 3 642 |58,9 |60,6 72,3 |64,7 |66,7 | 81, [73.00 | 61, |85, | 75, | 67,
thousand tons
UAH.
Production Costs, | 51 1331 | 33 | 33, (33,5 (33,1 [34.2 |36,1|34,4 | 35.4 377 36,6 |37,1 36,5
thous. UAH.
incl. additional | — |1,2 |18 | 1,3 | 1,6 |12 |10 |23 |11 | 1.9 |45 |24 |10 | 21
ofthemin 192 l085(0,39 0,63 0,27 0,06 [0,13| 0.1 | 09 |35 |14 0,06 | 1.1
defense
Cost of 1 ton,
thousand tons | 2,5 |21 (2,3 [24 |23 |21 (22 [23 |19 | 21 |26 |21 |22 |24
UAH.
Conditional net
profit, thous.  |13,2 (37,1 30,4 25,6 27,0 |39,1 |30,5 30,6 |47,1 | 37,6 |23,9 |48,6 |38,0 |30,5
UAH.
Profitability
42 |112 |90 | 77 | 80 |118 | 89 | 85 |137 | 106 | 63 |132 |102 |83,0
level, %

The source is formed on the basis of own research results
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In particular, the cost of grown products from plantations that were not treated
with plant protection products amounted to 45197 UAH, which is 1.6-1.9 times lower
than the cost of products obtained from the variants that involved the use of
insecticides, on which the highest technical efficiency and yield were recorded
according to experiments: Decis 100 EC, Napoval, SC, Viares, SC and Ampligo 150
ZC, and the cost of additional products was 25120, 27160, 36444 and 40079 UAH.
Under.

Conclusions and prospects for further research. According to the results of
the research, the species composition was clarified and the features of the
development of dominant phytophages of the apple orchard in the conditions of the
experimental field of VNAU were investigated. Optimal tank mixtures and
technological combinations of insecticides have been determined, which provide a
high level of technical efficiency of the dominant pests of apple trees.

1. According to the results of research, during 2022, the following phytophages
caused the greatest damage to the apple agrocenosis of VNAU: apple codling moth
(34%), aphids (22%), moths (16%), mites (11%), flower beetle (10%), shaggy deer
(7%).

2. The highest technical efficiency in the control of the apple flower beetle was
recorded when spraying an apple tree in the budding phase with the pyrethroid Decis
100 EC, which was 86.9%.

3. When treated in the "pink bud" phase, the highest efficiency in the control of
leafhoppers was recorded in the variant using the drug Napoval, SC, which was
81.0% on the 5th day, in the control of mites, the highest technical efficiency was
observed when using the drug Sintak, SC and on the 5th day was 93.4%, and in the
control of aphids, the highest technical efficiency on the 5th day after application was
noted when spraying plantations with Napoval, SC, which was 83.8%.

4. In the control of shaggy deer with the use of chemical insecticides, the
highest technical efficiency on the 5th day after application was noted when spraying
plantations with Viares, SC, which was 87.0%. Spraying of plantations with the
biological product Actarophyte K1.8 made it possible to reduce the number of
phytophages by 75.5%.

5. In the control of the codling moth when treated in the "walnut" phase, the
highest technical efficiency on the 5th day after application was observed when
spraying plantations with Ampligo 150 ZC, which was 86.2%.

6. The use of insecticides in the control of phytophages made it possible to
obtain a higher yield of apple trees, which was 12.8 t/ha in the control, and to obtain
a yield of higher quality, in particular of | and Il varieties, in the control these
indicators were 20.8 and 42.6%, respectively.

7. The cost of grown products from plantations that were not treated with plant
protection products was 45197 UAH, which is 1.6-1.9 times lower than the cost of
products obtained from the options that involved the use of insecticides, which
recorded the highest technical efficiency and yield according to experiments: Decis
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100 EC, Napoval, SC, Viares, SC and Ampligo 150 ZC, and the cost of additional
products was 25120, 27160, 36444 and 40079 UAH.
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AHOTAIIA
E®EKTHBHICTH KOHTPOJTIO IIKITHHUKIB ABJIYHI B YMOBAX
JICOCTEITY ITPABOBEPEKHOIO

YV oaniti cmammi nagedeno pe3yrbmamu 00CIIOHNCEHb 3 YMOYHEHHS 0COOIUBOCMEL PO3BUMK)
OoMiHyrouux gimodghacie s61yHi ma 00CiONceHHs eqheKMUBHOCHI 3aXUCHUX 3aX00i8. Bcmanoaneno,
Wo Haubinbuwoi wKkoou 3aedasanu maxi imogpazu: a6nynesa niododxicepka (34%,), nonenuyi (22%),
aucmositku (16%), kniwi (11%), xkeimkoio (10%), onenka sonoxama (7%).

Hatisuwyy mexuiuny eghexmuenicmo 6 Konmpoli s01yHes020 Keimkoida 3agikcosano npu
obnpuckysanHi a6yl y ¢azy Oymonizayii nipempoioom [eyuc 100 EC, k.e., axa cmanosuna
86,9%. Ilpu 06pobyi y pazy «pooicesuti 6ymony» Haveuwa eqheKkmugHicms 8 KOHMPOI TUCMOBIUOK
3aghikcosano y eapianmi 3 eukopucmannam npenapamy Hanosan, KC, saixa na 5-ii 0env cmanosuna
81,0%, 6 konmponi kniwie Hausuwa MmexHiyHa eqheKMmusHiCms cnocmepieanacs npu GUKOPUCMAHHI
npenapamy Cinmax, KC i na 5-ii oenv cmanosuna 93,4%, a 6 xowmponi noneiuyv HAUuGUULY
MexHIuHy ehexmueHicms Ha 5-1i OeHb NICsl 6HECeHHs GIOMIYANU NPU 0ONPUCKYBAHHI HACAONCEHD
npenapamom Hanoean, KC, saxa ckraoara 83,8%. B komumponi onenxu e6onoxamoi npu
3ACMOCYBAHHI XIMIUHUX [HCEKMUYUOI8 HAUUuw)y MexXHIYHYy epekmueHicms Ha S5-1i OeHb nicis
BHeCeHHs 8iOMiyanu npu 0ONPUCKY8aHHi Hacaoddxcenv npenapamom Biapec, KC, ska cknaoana
87,0% wo mna 2,4% nepesuwunro egekmusnicmo incekmuyudy Kaninco 480 SC, KC.
Obnpuckysants Hacaddcenv dionpenapamom Axmapogim KI1,8 003601un10 3sHuzumu yuceivbHicms
dimogaca na 75,5%. B konmponi a01yne6oi niodoxcepku npu obpodyi y ¢azy «epeyvkuil 2opixy»
Hatguwyy mMexHiuHy egekmusHicmv Ha S5-U OeHb NICIsA 6HECeHHs GiOMIuanu Npu OONPUCK)BAHHI
Hacaoxcenv npenapamom Amnnico 150 ZC, @K, saxa cxkradana 86,2% wo na 11,2-13,5%
nepesuwuio mexuiuny egpexmusnicmo incekmuyudie Hoxaym Excmpa, KC ma Cinkep, K.e.

3acmocyeanns incekmuyuodie 8 KOHmpoai ¢imoghazie 00360aUN0  OMPUMAMU  BULYY
ypoorcatiHicms A0VHI, KA HA KOHmMpoai cmanosuna 12,8 m/za ma ompumamu ypodxcai euwjoi
saxocmi, 30kpema 1 i Il copmy, na konmponi oani noxasnuxku cmanosunu 20,8 ma 42,6% 6ionogiono.

ITiomeeposcena exKOHOMIUHA OOYIIbHICMb 3ACMOCY8AHHA 3acobie 3axucmy. Bapmicmo
BUPOUEHOI NPOOYKYIL 3 HACAOJHCEHb, SIKI He 00pobnsAnuca 3acobamu 3axucmy cmanosuna 45197
epH., wo 6 1,6-1,9 paszu nudicue éapmocmi npooyKyii, ompumaHnoi 3 eapianmis, wo nepedbauaiu
BUKOPUCMAHHA THCEKMUYUOI8, HA AKUX 3AQIKCOBAHO HAUBUWY MEXHIYHY edeKmusHicms ma
ypoarcatinicms no docaioax: eyuc 100 EC, k.e., Hanosan, KC, Biapec, KC ma Amnnico 150 ZC,
@K, a sapmicmb 0odamxosoi npodykyii cmanosunra 25120, 27160, 36444 ma 40079 eph.
8i0N0GIOHO.

Kniwowuosi cnoea: s6nyns,  ¢imoghacu,  iHcekmuyuo,  ypoucauHicmv,  eKOHOMIUHA
ehexmueHicmo.

Table 5. Lit. 14.
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