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THE EFFICACY OF PROTECTION

by modern insecticides in the industrial cherry plantations
against cherry fruit fly pest

Goal. To investigate an efficacy
of the insecticides Aktelik 500 EC,
(pyrymyphos-methyl 500 g/l),
Calipso 480 SC (thiacloprid, 480 g/1),
Proclaim 50 SG (emamectyn ben-
zoat, 50 g/kg), Movento 100 SC
(spirotetramate, 100 g/l), Exirel,
CE (cyantraniliprole, 100 g/I) and
bio products Actofit, EC (aversektyn
C, 0.2%), bitoxybacilyn — BTU,
(insecticide), (Bacillus thuringiensis.
endospores, endotoxyn, exotoxyn)
and Lepidocyd-BTU, (insecticide),
(Bacillus thuringiensis var. Kurstaki,
endospores, endotoxyn) on a reduction
of a number and a harmfulness of
cherry fruit fly (Rhagoletis cerasi L.)
it impact on yields in industrial cherry
orchards. Methods. A field method, in
the industrial orchards in educational
production department of university.
A type of cherry trees — Regina and
Alfa. Planting scheme — 4.0 X 5.0 m.
Year of planting — 1996. Crown
shape — sparsely (improved) — tiered.
Rootstock — antipka. Phases of plant
development at application timing —
«fruit development, (fruits about 90%
of the final size)» (BBCH 81) and
(«fruits ripening phase») (BBCH
85). Soil — shallow, low — humus
dusty — loamy podzolic leached black
soils: humus content — 1.3—2.5%;
pH 4.5—5.2; mobile compounds
P,0;, — 130—180 mg/kg and
K,O0 — 8.9—9.2 mg/kg (by Chirikov
method). The measures for care of
the experimental site — loosening
a soil in the stem strips during the
growing period, an application of
organic and mineral fertilizers, a
pruning, a splaying of grass between
the rows (row spacing), a protection
from pests and diseases. The technical
effectiveness of applications was
determined in different rates against
blood-red aphids and their impact on
yields in commercial apple orchards.
Calculations were made according
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to generally accepted methods in in
horticulture, plant protection and
entomology. Results. The use of
insecticides Aktelik 500 EC, Calypso
480 SC), Proclaim 50 SG, Movento
100 SC Exirel, CE against cherry
Sfruit fly helped to decrease number
of pests on 91.4—98.9% — 93.7—
97.6% accordingly. It allowed to
obtain a high — grade cherries
product with a yield of 1.7— 1.9 times
and 1.4—2.1 times higher comparing
to control. The outcome of non-
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standard products did not exceed
0.4—0.6% compared to 34.9—44.3%
in the control (water treatment). The
efficacy of bio products was 32.9—
40.4%. It confirms their low efficacy
against this pest. Conclusions. The
use of insecticides Aktelik 500 EC,
Calypso 480 SC, Proclaim 50 SG,
Movento 100 SC, Exirel, CE allows
to achieve high efficacy of cherry fruit
fly control in industrial plantations,
to manage it number and population
during whole month (the period of
larva development). A limitation of
pest number in cherry orchard by
using the studied treatments provided
a yield increase and a marketable
quality of the obtained fruit products.
cherry; plantation; pest; cherry
fruit fly; insecticides; bio pro-
ducts; technical efficacy; yield;
fruits marketability

The importance of fruit crops, in
particular sweet cherry and cherry,
which are an important product
of baby and dietary food, is well-
known. Their fruits have a large set
of vitamins A, B1, B2, B6, C, E, H
and PP, macro- and microelements
(potassium, calcium, magnesium,
zinc, copper, manganese, iron,
iodine, phosphorus), many sugars
(fructose, glucose), several organic
acids, including malic, fiber, caro-
tenoids, pectins and a large amount
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of anthocyanins (substances from
the group of flavonoids) [1].

According to the State Statistics
Service of Ukraine, in 2021, the
area of industrial cherry and sweet
cherry orchards amounted to 20.4
and 10.8 thousand hectares, and
the yield was 8.9 and 6.7 t/ha,
respectively [2].

There are more than 30 species
of harmful insects, mites and rodents
in the cherry and sweet cherry plan-
tations of Ukraine, which weaken
the vitality of cultivated plants du-
ring the growing season. The yield
of commercial products decreases
by 22—30% in the absence or un-
timely implementation of protective
measures against them [3—6].

An important role in reducing
the harmful effects of phytophages,
weeds and pathogens in the agro-
biocenosis of the garden belongs to
chemical measures [3—5].

Harmful species of arthropods
cause significant damage to cherry
orchards [3—6]. Rhagoletis cerasi L.
(cherry fly) takes the leading place
in terms of harmfulness. Fruits
damaged by fly larvae lose their
luster, fruits become inedible, pulp
rots, and part of them falls off. In
some years, this species damages up
to 80% of fruits [3], which is also
confirmed by research materials of
foreign scientists [7—8].

It is worth reminding about the
peculiarities of the pest biology: the
pupae hibernate in a false cocoon
in the soil at a depth of up to 5 cm.
The fly can be found from mid-May
to mid-June. Females lay eggs un-
der the skin of fruits that are be-
ginning to ripen. After 7—10 days,
the larvae appear and move towards
the stone, damaging the pulp. Lar-
vae develop for 20—30 days directly
inside the fruits, which makes it ex-
tremely difficult to carry out pro-
tective measures to reduce their
harmfulness, reduces the effect of
preparations, in particular, by the
contact method (it is washed away,
the duration of contact of the insec-
ticide with the phytophagous, etc. is
reduced) [3, 9].

Long-term use of the same pre-
parations, manifestation of resis-
tance to some groups of chemical
compounds, violations of protection
technology are among other reasons
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of the low effectiveness of chemi-
cal preparations against this dan-
gerous object on sweet cherry and
cherry [9].

It is important to remind that
a new strategy for controlling this
phytophagous — «attract and kill»
is being actively developed in Euro-
pe and the USA. Bait is used and
not eggs and larvae, but adults in
the flight phase (flies) are destroyed.
Protein-rich liquid bait «Combi-
Protec», which is mixed with the
preparations of Mospilan, Calypso,
Spintor, is used. Spraying of trees is
carried out at a consumption rate
of 20 1/ha [10—11]. This method
allows you to effectively reduce
the number and harmfulness of the
phytophagous, remarkably minimize
the use of insecticides and their
working solutions, and significantly
improve the state of the natural en-
vironment.

In Ukraine, a chemical method
and exclusively against the pest lar-
vae is currently dominated in pro-
tection of sweet cherry and cherry
plantations against cherry fly [4—6].
Therefore, plantations protection
from this pest using modern pre-
parations based on new active sub-
stances and the mechanism of their
action is an extremely important is-
sue today. Issues on the rational use
of plant protection products in order
to obtain the maximum effect at the
minimum cost and ecological safety
for the natural environment, and the
possibility of using biological prepa-
rations remain the main ones.

To investigate the efficacy of
the impact of insecticides (Aktelik
500 EC, KE (pyrymyphos-methyl,
500 g/1), Calypso 480 SC, KS (thia-
cloprid, 480 g/l), Proclaim 50 SG,
RG (emamectyn benzoat, 50 g/kg),
Movento 100 SC, KS (spirotetra-
mate, 100 g/1), Exirel, CE (cyantra-
niliprole, 100 g/1)) and insecticidal
bio products Actofit, KE (aversektyn
C, 0.2%), Bitoxybacilyn — BTU, r.
(cells of Bacillus thuringiensis var.
Kurstaki bacterium, endospores, en-
dotoxin)) on a reduction of a num-
ber and harmfulness of cherry fruit
fly (Rhagoletis cerasi L.) in industrial
plantations.

Methods. The research was car-
ried out during 2020—2022 in in-
dustrial plantations of sweet cherry
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and cherry in the conditions of the
Educational and Production De-
partment of Uman National Univer-
sity of Horticulture (EPD UNUH).
Sweet cherry trees are of Regina va-
riety and cherry trees are of Alfa va-
riety. Planting scheme — 4 X 5 m.
Planting year — 1996.

Crown shape was sparsely (im-
proved) — tiered. Rootstock was
strong-growth (Prunus mahaleb).
Phases of plant development at ap-
plication timing — «fruits develop-
ment» (fruits have about 90% of
the final size — beginning of fruits
coloration»), (BBCH 81) and «fruits
ripening» (fruits coloration conti-
nues) (BBCH 85). Soil — shallow,
low-humus dusty-loamy podzolic
leached black soils: humus con-
tent — 1.3—2.5%; pH 4.8—5.2;
mobile compounds P,O; — 130—
180 mg/kg and K,O0 — 8.9—
9.2 mg/kg (by Chirikov method).
Measures of treatment of the ex-
perimental site: loosening the soil
in the near-stemmed strips during
the growing period, application
of organic and mineral fertilizers,
pruning, grass mowing in row spa-
cing (sowing of special ground cover
grasses) and protection from pests
and diseases.

Sweet cherry and cherry trees
were sprayed in the experiment (in
the phase of plant development at
the time of treatments — «fruits
development» (fruits have about
90% of the final size — beginning
of fruits coloration» (BBCH 81))
and «fruits ripening (fruits colo-
ration continues)» (BBCH 85) with
preparation of Aktelik 500 EC,
KE; Calypso 480 SC, KS; Moven-
to 100 SC, KS; Proclaim 50 SG,
RG; Exirel, CE; Actofit, KE; Bi-
toxybacilyn — BTU, r. (insecticide)
and Lepidocide — BTU, r. (insec-
ticide) at different rates in order to
determine the technical effective-
ness of insecticides against cherry
fly and the effect on productivity
indicators.

The choice of these insecticides
against cherry fly is explained by
the fact that they are included in
the current national «List of pesti-
cides and agrochemicals approved
for use in Ukraine» [12], have a
contact-intestinal effect (Aktelik
500 EC, KE; Calypso 480 SC, KS;
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Proclaim 50 SG, RG:; Exirel, CE)
or high acropetal systemic effect
(Movento 100 SC, KS), the dura-
tion of their action is 15—20 days
[9]. The greatest effect from the use
of Aktelik 500 EC, KE; Calypso
480 SC, KS; Proclaim 50 SG, RG;
Movento 100 SC, KS against the
pest is achieved by using the prepa-
ration during the period when the
pest is in the phase of «beginning
of larval regeneration — larvae of
younger ages». Taking into account
the latest toxicological require-
ments for obtaining sweet cherries
and cherries, which are primarily a
product of dietary and baby food,
and the expected increase in the
volume of export sales of products
to EU countries, the use of insec-
ticides based on the active sub-
stance pirimiphos-methyl, 500 g/l
(0.8—1.2 1/ha), thiacloprid, 480 g/1
(0.2—0.3 1/ha) will be banned in the
near future.

The preparation of Exirel, CE
(cyantraniliprole, 100 g/1), which
recently appeared at the market of
Ukraine, has a contact-intestinal ef-
fect, the duration its action is two
weeks. The active substance of this
insecticide is the second represen-
tative from the group of anthrali-
namides (after chlorantraniliprole,
which is contained in the insecticide
of Coragen 20, KS) and the first ac-
tive substance from this group with
a wide spectrum of action against a
complex of sucking, leaf-chewing,
and fruit pests [9, 13].

We made a decision to study
(clarify) the technical effective-
ness of the use of modern biologi-
cal preparations of Actofit, KE,
Bitoxybacillin-BTU, r. and Lepi-
docid-BTU, r. specifically against
cherry fly, since such information
on their registration on cherry and
sweet cherry in the current national
«List...» is absent [12], and there are
often positive reviews about the high
effectiveness against this hidden-li-
ving harmful species in the domestic
horticultural literature.

Recordings were carried out ac-
cording to generally accepted me-
thods in fruit growing, plant pro-
tection and entomology [14—15].
Location of plots was randomized.
A tree — repetition. The yield of
plantations on the experimental
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plots was determined on the day
of harvesting (the second decade of
July), at the same time an analysis
of damage of sweet cherry and cher-
ry fruits by cherry fly was conduc-
ted. 200 fruits from each recording
tree dividing them into damaged
and undamaged by this phytophage
were analyzed.

Results and discussion. 1t was es-
tablished that cherry fly is a perma-
nent harmful species in the coeno-
ses of sweet cherry and cherry plan-
tations. Pupae overwinter in puparia
at a depth of up to 5 cm. The emer-
gence of individuals is observed from
mid-May («ovary formation and
growth, fruit falling after flowering»
(BBCH 71) and continues until
mid-June («fruits are approximately
60% of final size») (BBCH 76). The
beginning of mass egg laying occurs
in the phase of «fruits development»
(fruits have about 90% of the final
size — beginning of fruits colora-
tion») (BBCH 81) at the sum of
effective air temperatures of 66°C,
starting from the beginning of fly
flight (or after 10 — 12 days after
the first individuals of the pest are
fixed on yellow glue traps) (Fig. 1).
After 7—10 days, white legless lar-
vae appear moving to the stone of
the fruits and damaging the pulp.
Their development continues for

20—30 days. Damaged fruits rotted,
part of them (up to 10%) fell.

It was important that during
the period of protective measures
against cherry fly, settlement and
damage of the tree leaves by cherry
aphid and the Caliroa cerasi was
observed, which required addi-
tional protective measures against
them. Taking into account the
mechanisms of action of the used
insecticides of chemical origin, this
problem was solved already after
the first spraying with Aktelik 500
EC, KE; Calypso 480 SC, KS; Exi-
rel, CE, and two weeks later, the
plantations were re-treated with
solutions of the following prepara-
tions: Calypso 480 SC, KS; Exirel,
CE; Proclaim 50 SG, RG; Movento
100 SC, KS. Trees were treated with
biological preparations against cher-
ry fly four times during the month,
every seven days. A week before
treatment with biological prepa-
rations, plantations were sprayed
against cherry aphids and Caliroa
cerasi with the insecticide of Aktelik
500 EC, KE.

Research results indicated that
the use of insecticides of Aktelik
500 EC, KE (1.2 1/ha), Calypso
480 SC, KS (0.25 1/ha), Proclaim
50 SG, RG (0.35 kg/ha), Exirel,
CE (0.75 1/ha), Movento 100 SC,

Fig. 1. Glue trap for determining the time of flying-out of cherry fruit fly
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KS (0.75 1/ha) against cherry fly
provided a reduction in the num-
ber of the pest in sweet cherry
and cherry plantations by 91.4—
98.9% — 93.7—97.6%, respective-
ly. This made it possible to obtain
high-quality products of sweet cher-
ry and cherry fruits with yields of
1.7—1.9 and 1.4—2.1 times higher,
respectively, compared to the con-
trol. The output of non-standard
products did not exceed 0.4—0.6%
against 34.9—44.3% in the control
(water treatment). The effective-
ness of biological preparations in
plantations of these crops did not
exceed 32.9—40.4%, which indi-
cated their low effectiveness against
cherry fly (Tables 1, 2). High-qua-
lity products of sweet cherry and
cherry with yields of 1.8—1.9 and
2.0—2.1 times higher, respectively,
compared to the control while using
modern insecticides of Calypso 480
SC, KS; Exirel, CE; Proclaim 50
SG, RG; Movento 100 SC, KS
were obtained.

CONCLUSIONS

Experimental data indicated that
the use of insecticides of Aktelik 500
EC, KE (1.2 1/ha), Calypso 480
SC, KS (0.25 1/ha), Movento 100
SC, KS (0.75 1/ha), Proclaim 50
SG, RG (0.35 kg/ha), Exirel, CE
(0.75 1/ha) reduced the number of
cherry fly in sweet cherry and cher-
ry plantations by 91.4—98.9% —
93.7—97.6%, respectively; and en-
sured obtaining of high-quality pro-
duction of sweet cherry and cherry
fruits with yields of 1.7—1.9 and
1.4—2.1 times higher, respectively,
compared to the control.

The effectiveness of biological
preparations in plantations of these
crops did not exceed 32.9—40.4%,

1. Effectiveness of preparations against

cherry fruit fly in the commercial sweet cherry plantations
(EPD UNUH, Regina variety, average of 2020—2022)

: Fruits marketability, %
Variant 'I:.c hnlcaO} Yield, t/ha :
efficacy, % varietal, % n/v, %
Control (water treatment) 0.0 3.7 55.7 443
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Calypso 480 SC, KS, 0.25 I/ha 95.6 5.2 99.3 0.7
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Proclaim 50 SG, RG, 0.35 kg/ha 93.7 67 99.3 07
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Movento 100 SC, KS, 0.75 I/ha SR e 22 e
| treatment: Calypso 480 SC, KS, 0.25 I/ha
Il treatment: Proclaim 50 SG, RG, 0.35 kg/ha 95.9 74 99.2 08
| treatment: Exirel, CE, 0.75 I/ha
Il treatment: Exirel, CE, 0.75 I/ha 225 2 o2 ue
Actofit, KE, 6.0 I/ha (IV treatment) 40.4 3.8 86.3 13.7
Bitoxybacilyn-BTU, r,, (insecticide), 15 I/ha 343 41 845 155
(IV treatment)
Lepidocyd-BTU, r,, (insecticide), 3 I/ha 36.9 45 843 15.7
(IV treatment)
LSDys 0.6 0.2 = =

2. Effectiveness of preparations against

cherry fruit fly in the commercial cherry plantations
(EPD UNUH, Alfa variety, average of 2020—2022)

Fruits marketability, %

q Technical Yield
Variant !
efficacy, % t/ha varietal, % n/v, %
Control (water treatment) 0.0 37 55.7 443
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Calypso 480 SC, KS, 0.25 I/ha 95.6 5.2 99.3 0.7
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Proclaim 50 SG, RG, 0.35 kg/ha 937 6.7 993 0.7
| treatment: Aktelik 500 EC, KE, 1.2 I/ha
Il treatment: Movento 100 SC, KS, 0.75 I/ha e o 2B 0
| treatment: Calypso 480 SC, KS, 0.25 I/ha
Il treatment: Proclaim 50 SG, RG, 0.35 kg/ha 95.9 74 99.2 08
| treatment: Exirel, CE, 0.75 I/ha
Il treatment: Exirel, CE, 0.75 I/ha R 0 2 v
Actofit, KE, 6.0 I/ha (IV treatment) 40.4 3.8 86.3 13.7
Bitoxybacilyn-BTU, r., (insecticide), 15 I/ha 343 a1 845 155
(IV treatment)
Lepidocyd-BTU, r.,, (insecticide), 3 I/ha 36.9 45 843 15.7
(IV treatment)
LSDys 0.6 0.2 = =

Damages made by cherry fruit fly
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which indicated low effectiveness
against cherry fruit fly.

The results of research on the
effectiveness of the use of insec-
ticides of Proclaim 50 SG, RG
(0.35 kg/ha), Movento 100 SC,
KS (0.75 1/ha) and Exirel, CE
(0.75 1/ha) against cherry fruit fly
give reasons to recommend to the
Ministry of Energy and Environ-
mental Protection of Ukraine fur-
ther registration of these prepara-
tions on the cherry with the speci-
fied rates and their inclusion in the
current national «List of pesticides
and agrochemicals permitted for use
in Ukraine».

Financing: The research was car-
ried out at the expense of the bud-
getary topic of the Department of
Plant Protection and Quarantine of
UNUH (program «0101U004495»
Optimal use of natural and resource
potential of agro-ecosystems of
the Right-Bank Forest-Steppe of
Ukraine).
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EdexTuBHICTD CyyacHUX iHCEKTULMAIB
Y 3aXMCTi BULIIHEBO-4YepelurHeBUX
TIPOMUCIOBMX HACAIKeHb

Bifl BUIIHEBOI MyXU

Mera. [Jocrioumu egexmusnicmo 0ii
incexmuyuoie Axmennix 500 EC, KE (nipu-
migpoc-memun, 500 2/n), Kaninco 480 SC, KC
(miaxnonpud, 480 ¢/n), IIpokneiim 50 SG, PI’
(emamexmuny benzoam, 50 &/xe), Mosenmo
100 SC, KC (cnipomempamam, 100 &/n), Exci-
penv, CE (yuanmpanininpon, 100 &/n) ma 6io-
npenapamie Axmodgim, KE (asepcexmun C,
0,2%), bimoxcubayunin-BTY, p., (knimunu
6axmepii Bacillus thuringiensis. endocnopu,
eHOOMOKCUH, ex3omokcut), /leniooyuo-BTY,
p.» (knimunu 6axmepii Bacillus thuringiensis
var. Kurstaki, endocnopu, endoomoxcum) Ha
SHUNMEHHA HUCENLHOCMI ™A WKIOIUBOCMi
euwnesoi myxu (Rhagoletis cerasi L.), nokas-
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HUKU NPoOYKIMUBHOCMI uepewini ma 6uud-
Hi 6 npomucnosux HacadxcenHsx. Meropu.
Ionvosi, 6 npomucnosomy cady uepewiti ma
BUWIHI 6 YMO06AX HABYATLHO-BUPOOHUUO20
6i00iny ynieepcumemy. [lepesa uepewiii cop-
my Pezina ma euwini Anvga. Cxema cadin-
HZ — 4 X 5 m. Pik cadinns — 1996. Popma
KpOHU — po3pioinceHo (noKpauseHo)-apycHa.
ITidwena — cunvHopocna (AHMuUNKa 36uati-
Ha). Pasu po3eumky pociux 6 momeHm 00-
pobox — «possumox nnodie (nnodu mawomo
npubnusro 90% Kinye6020 posmipy — noua-
mok 3abapenennsi nnooie)» (BBCH 81) ma
«0ocmueanus nnodie (3abapenenus nuodie
mpueae)» (BBCH 85). Ipynm — neenubokuil,
manozymycHuil NULY6amo-cyenuHuCmuil
0Mi03071€HO BUTLYHEHUTI HOPHO3EM: 6MICI 2Y-
mycy — 1,3—2,5%; pH — 4,8—5,2; pyxomux
cnonyx P,O; — 130—180 me/x2 i K,O — 8,9—
9,2 me/ke (3a memodom Qupikosa). 3axoou 3
0027170y 3a 00CNI0H010 OINIAHKOW — PUXTIEHHS
SPYHIMY 6 NPUCMOBOYPHUX CMY2aX YNPOO0BH
6ezemauyiiinozo nepiody, 8HeCeHHs OpeaHiy-
HUX i MiHepanvHux 000pus, 00pi3ysaHs,
CKOULYBAHHS MPABU 8 MidPAO0X (3a0epHi-
HA MINPAOb), 3aXUCH 810 WKIOHUKIB | XBOPOO.
Busnauanu mexuiuny edexmueHicmo npe-
napamis y pisHux HOpmax eumpam npomu
BULULHEB0I MYXU Ma iX 6NIUE HA NOKAZHUKU
NPOOYKMUSHOCII uepeutni ma 6UUiHi 6 Npo-
Mucnosux Hacaowenuax. OOmiku nposoousnu
3a 3a2anbHONPUUHIMUMU 8 NTI0JI6HUUMEI,
3axucmi POCAUH i eHIMOMOTI02iT MemoOUKamu.
Pesynbratu. Buxopucmanus npenapamis
Axmennix 500 EC, KE; Kaninco 480 SC, KC;
IIpoxneiim 50 SG, PI; Mosenmo 100 SC, KC;
Excipenv, CE npomu euwnesoi myxu 3abe3-
Ne4uno HUNMEHHS HUCENLHOCT U020 8UDY 6
HACAOHCEHHAX uepewii ma uwHi Ha 91,4—
98,9% ma 93,7—97,6% sionosioro. Lle do3so-
TUI0 OMPUMAMU BUCOKOCOPIHY NPOOYKUiI0
1710016 uepewsti ma 6UUiHi 3 ypoIatiHicmio 6
1,7—1,9 i 1,4—2,1 pasa 6i0nosioHo 6uu4oto
nopisHsHo 3 KoHwmponem. Buxio Hecman-
dapmnoi npodykuyii cmanosus 0,4—0,6%
npomu 34,9—44,3% na xonmponi (06po6-
Kka 600010). Egexmusnicmy 6Gionpenapamis
Y HACAOMEHHAX UUX KyTbimyp CmMaHosund
32,9—40,4%, wio c8iouumy npo HU3LKY iXHIO
epexmusHicmy  npomu  0aH020 WKIOHUKA.
BucHoBKU. Buxopucmauus iHcexmuyuois
Axmennik 500 EC, KE; Kaninco 480 SC, KC;
IIpoxnetim 50 SG, PI; Mosenmo 100 SC, KC;
Excipenv, CE dae 3mo2y epexmusHo 3Hu3umu
WKIONUBICMY BUWHEB0T MYXU 68 HACAONEeH-
HAX vepeuiHi ma 6UwiHi i KoHmpoaosamu it
uycenbHicmp ynpooos micsust (mpusanicmo
possumky nuuunokx). ObmexreHHA Hucenv-
HOCMI  WKIOHUKA 68 NPOMUCTIOBUX Hepeud-
He60-6UUIHEBUX CA0AX 3G BUKOPUCTNAHHSA
iHceKMuLudie 3abe3newusno Nid8UULeHHS 8PO-
HAUHOCMI Ma MOBAPHOL AKOCMI OMPUMAHOT
171000801 NPOOYKUiL.
YepenrHs; BUIITH:; HACaJy)KeHH:; KOMa-
Xa; BUIIHEBAa MyXa; iHceKTnIupam; 6io-
npenapary; TeXHiYHa e(eKTHBHICTD;
BPOXKaliHiCTh; TOBAPHICTH IIOAIB
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