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Abstract. The problem of contamination of agricultural products with toxic substances is an urgent problem
in production. One of the most chemically treated crop is vineyards. Multiple treatments during one growing
season have led to the fact that grape plantings have become an accumulator of unsafe chemical plant protection
products. Moreover, grapes are consumed fresh. Accordingly, the selection of environmentally friendly pesticides
and the replacement of chemicals with biological ones has become a priority for producers of this crop. Our
research was devoted to evaluation of bioinsecticide based on entomopathogenic bacteria B. thuringiensis in the
system of protecting grapes from pests. Such studies are of great interest and, according to the literature, 90 %
of registered insecticides are based on Bacillus thuringiensis. Microorganisms isolated from nature as plant
protection agents, when reintroduced into natural conditions, preserve beneficial species in biocenoses. At the
same time, they are selective and, while affecting certain harmful objects, do not cause harm to humans and the
environment. The purpose of this work was to study the effect of the bioinsecticide Biometch Insecto, WP on
grapevine pests: European grape worm (Lobesia botrana Den. & Schiff.) and leafy form of phylloxera (Viteus
vitifolii Fitch.). Biometch Insecto, WP is based on strains of Bacillus thuringiensis var. kurstaki HG207 and
Beauveria bassiana HG208. The effect of entomopathogens was compared with the effect of insecticide Bioslip,
BW, L, the active ingredient of which is Beauveria bassiana. The results of the research revealed high biological
effectiveness (90...100 %) of Biometch Insecto, WP in protecting grapevines from pests when applied during
the period of mass hatching of European grape worm caterpillars and emergence of phylloxera larvae from galls.
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Introduction

Human activity has come into contradiction with the global problem of environ-
mental protection, which has caused an urgent need to use pesticides that do not have
a harmful effect on humans and the environment [1].

This problem is especially visible in production of grapes, where 12-fold treatments
are used in one growing season, crop rotations due to monoculture are excluded. There-
fore, the toxicological load on the agrocenoses of grapevine plantations must be reduced.

Grapes are consumed fresh and the decomposition of harmful toxicants, which could
occur during heat treatment, is impossible [2, 3].

High biological efficiency and speed of action of chemical pesticides contributed
to production of high crop yields, but the negative consequences of chemical pesticides
application were also identified — their accumulation in ecosystem and the development
of resistant populations [4, 5]. It has led to a sharp increase in the number of phytophages
and epiphytotic diseases, requiring an increasing use of chemicals for their control [6].
These and other negative consequences of using pesticides have led to awareness of
the need to improve plant protection, move from individual techniques to their integra-
tion in the system, and develop more environmentally friendly methods [7]. These are
biopesticides, which are directly natural materials or agents developed on their basis.
Production of biopesticides is more economically profitable and environmentally friendly.

In the modern production of plant protection products, bacterial agents belonging
to the new generation of insecticides are effective against about 400 species of insects,
including vineyard pests, and 90 % of registered insecticides are made of Bacillus thur-
ingiensis [8, 9]. Bacteria produce specific crystalline toxins that have great entomocidal
activity [10].

Bacillus thuringiensis var. kurstaki has an intestinal effect, the fungus is effective only
when it enters insect intestines during active feeding. The toxin, activated in intestinal
tract of caterpillar, damages the inner lining of intestine, as a result, osmotic balance is
disrupted and alkaline contents of the intestine leak into the body of the caterpillar [11, 12].

Beauveria bassiana fungus reproduces only by conidia, which, once on the insect’s
body, secrete an enzyme at the points of attachment. It dissolves the cuticle and conidia
grow into the body cavity. The toxins released by the fungus during development lead
to the death of the insect [13]. Further development of the fungus occurs in the dead
insect [14]. The effectiveness of biological agents in protecting grapevines from pests
and diseases depends on knowledge of real phytosanitary situation in the plantings, on
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cultivar resistance, cultivating technology and climatic conditions. After substantiating
biologization of protection during grape production, the range of bioagents and appli-
cation terms should be determined [15].

The purpose of the study was to evaluate the effectiveness of bioinsecticide Bi-
omech Insecto, WP based on strains of Bacillus thuringiensis var. kurstaki HG207 and
Beauveria bassiana HG208 on grapevine pests: European grape worm (Lobesia botrana
Den. & Schiff.) and grape phylloxera (Viteus vitifolii Fitch.).

Materials and methods

The research was carried out on Riesling grapevines in the second soil-climatic zone
in conditions of the Republic of Dagestan. The research material was the insectoacaricide
Biometch Insecto, WP, presented for scientific purposes.

The experiment was small-plot and had 5 bushes. Counts of European grape worms
were perfomed in accordance with Methodological Guidelines for registration testing of
insecticides, acaricides, pheromones, molluscicides and rodenticides in crop production.
Moscow; 2022.

Grape phylloxera (leaf form) — Viteus vitifolii Fitch. appeared during the period
when larvae hatched from overwintering eggs and colonized opening buds, which coin-
cided with appearance of 4-5 leaves on the shoots. Treatments were carried out during
the period of mass emergence of larvae of the first and second generations from galls,
which coincided with appearance of 9...12 or 17...20 leaves on the shoots. Counts were
carried out three times, before treatment, on the 30th day after treatment and at the end
of the growing season.

Biological efficiency was calculated using the Henderson and Tilton formula. If it
was not possible to accurately determine the number of dead insects, the effectiveness
was determined using the Abbott formula.

Results and discussion

During the experiments on grape plantations, hatching of European grape worm
caterpillars of the first generation and mass emergence of second-generation larvae from
the galls were noted during appearance of 17...20 leaves on the shoots. Treatments were
carried out with Solo backpack sprayer at a rate of 500 L/ha of working solution three
times with an interval of 7 days.

The tested bioinsecticide Biomech Insecto, WP showed high efficiency in con-
trolling European grape worm on grapevine. The average number of caterpillars per
m? in Variant 1 (application rate 0.7 kg/ha) on the 3rd day after the last treatment was
7.5 and on the 21st day decreased to 3.0, biological efficiency increased from 79.5 to
91.1 %. After increasing application rate of Biomech Insecto, WP to 2.0 kg/ha (Variant
2), average number of caterpillars per m* decreased to 2.5, effectiveness of Biomech
Insecto, WP reached 92.6 %. The effectiveness of the tested bioincecticide was close
to the effectiveness of the standard Bioslip, BW, L (active ingredient — Beauveria
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bassiana), when the average number of caterpillars per m? was reduced to 2.3 and the
efficiency reached 93.4 % (Table 1).

Table 1

Biological effectiveness of Biomech Insecto,
WP in controlling European grape worm (Lobesia botrana)

Average number of caterpillars per plant .
Decrease in pest number, %,
Variant Application | Replica- after application by day
rate tion | Before Days after application
applica-
tion 3 7 14 21 3 7 14 21
1 25.1 9 7 5 3 71.4 77.9 83.4 89.6
2 31.2 7 6 4 2 82.1 84.7 89.3 94.4
1. Biomech
Insecto, WP 0.7 kg/ha 3 29.9 8 5 2 4 78.6 86.7 94.4 88.4
4 30.8 6 6 3 3 84.4 84.5 91.9 91.5
mean 29.3 7.5 6.0 35 3.0 79.5 83.7 90.0 91.1
1 27.2 7 5 4 3 79.4 85.4 87.7 90.4
2 32.8 8 4 2 2 80.5 90.3 94.9 94.7
2. Biomech
Insecto, WP 2.0 kg/ha 3 30.6 6 5 4 3 84.3 87.0 89.1 91.5
4 27.4 7 7 2 2 79.6 79.7 93.9 93.7
mean 29.5 7.0 5.3 3.0 2.5 81.0 85.9 91.5 92.6
1 25.7 7 5 3 2 78.2 84.6 90.3 93.2
. 2 33.1 5 3 3 3 87.9 92.8 92.4 92.1
3. BioSleep, 3.0 L/ha, two
BW, L . ! 3 30.9 8 5 2 2 79.3 87.2 94.6 94.4
Standard treatment
4 28.8 7 6 3 2 80.6 83.5 91.3 94.0
mean 29.6 6.8 4.8 2.8 2.3 81.8 87.3 92.3 93.4
Average - mean | 29.4 |36.8 | 464 | 557 | 642 | - - - -
to control

Treatments carried out during the period of mass emergence of second-generation
larvae from galls and 7 and 14 days after the first treatment showed the high effective-
ness of the bioagent in controlling the leaf form of phylloxera — Viteus vitifolii Fitch.

On the 30th day after treatment, the number of colonized grapevines decreased on
average to 1.0 in Variant 1 and to 0.75 in Variant 2, or by 74.2 and 79.2 %, respective-
ly. The intensity of gall formation by the end of the growing season was 0.5 points in
Variant 1, before treatment — 4.0 points, with decrease in intensity of gall formation
to 86.7 %. With increase in application rate to 2.0 kg (Variant 2), the effectiveness of
the bioproduct reached 0.25 points while the intensity of gall formation decreased to
90.0 %. In the standard variant Bioslip, BW, L, the indicators did not have a significant
difference with the indicators of the variant with Biomech Insecto, WP; the reduction
in the intensity of gall formation was 88.8 % (Table 2).
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Table 2

Biological effectiveness of Biomech Insecto, WP in controlling grape phylloxera
(Dactylosphaera vitifoliae)

Number of infested Gall formation o
. . X Decrease, %
vines intensity, grade
Aooli Reoli Biological
i pplica- | Replica- berry yield,
Variant tion rate tion Before 32‘;33 Before End of Vine Gall c);r):a
applica- applica- | applica- growing | infesta- | formation
tion PP tion season tion intensity
tion

1 5 1 5 1 80.0 80.0 70.2

1 2 4 1 4 0 75.0 100.0 70.5

Biomech | 7y oha| 3 3 1 3 1 66.7 66.7 70.3
Insecto,

wP 4 4 1 5 0 75.0 100.0 71.2

mean 4 1.0 4.3 0.5 74.2 86.7 70.6

1 5 1 4 0 75.0 80.0 78.5

2 2 5 0 5 1 100.0 80.0 78.9

Biomech |, (yaha| 3 3 1 5 0 66.7 100.0 82.1
Insecto,

wP 4 4 1 3.5 0 75.0 100.0 80.8

mean 3.8 0.75 4.4 0.25 79.2 90.0 80.1

1 4 1 3 0 75.0 100.0 79.6

3 2 5 1 4 1 80.0 75.0 78.5

g::’smep, 30Lha | 3 5 1 5 1 80.0 80.0 74.8

L Standard 4 4 1 3 0 75.0 100.0 77.5

mean 45 1.0 3.8 0.25 77.5 88.8 77.6

Conclusion

Data obtained in experiments on the use of Biomech Insecto, WP to control grape-
vine pests revealed:

1. Biomech Insecto, WP at the dose of 0.75...2.0 kg/ha provides protection of
grapevine from European grape worm (Lobesia botrana Den. & Schiff.) and the leafy
form of phylloxera (Viteus vitifolii Fitch.).

2. Depending on the research year and the soil-climatic zone, safety interval for the
bioinsecticide vary from 14 to 21 days.

3. Biomech Insecto, WP can be applied three times during the hatching period of
first-generation caterpillars of European grape worm with an interval of 7 days.

4. Measures to control leaf form of phylloxera (Viteus vitifolii Fitch.) can be per-
formed during mass emergence of first-generation larvae from galls at 0.7...2.0 kg/ha
application rate.
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9ddeKkTUBHOCTb BUOMHCEKTULMAA HA OCHOBE
9HTOMOMNaToreHHbIX 6akTepui B. thuringiensis
ANA 3aWMTbl BUHOrpaaa

B.A. Jomxenko' ~, O.B. IllanoBan® ~,

FO.H. Ilneckauer® ~, T.C. AcrapxaHoBa* >

'Bcepoccuiickuii HayuyHO-MCC/Ie/J0BaTeIbCKUA MHCTUTYT 3allUThl pacTeHut, 2. CaHkm-ITemep6ype,
ITywxuH, Pocculickas ®edepayus
’BcepoCCUICKIE HayYHO-HUCC/Ie0BaTeTbCKUM HHCTUTYT arpoxuMuut UM. [I.H. TIpSIHUIITHHKOBA,
2. Mockea, Poccutickas ®@edepayus
3®enepabHbIN UCCIe0BATEILCKHUI LIeHTP «HeMunHOBKa», Mockosckas oo., Poccuiickas
Dedepayus
“Poccuiickuli yHUBEpCUTET ApY>KObI HapofoB, 2. Mockea, Poccutickasi Dedepayus
P> astarkhanova-ts@rudn.ru

AnHoTanus. PaccmarpuBaeTcs akTyasibHast Ipob/iema 3arpsisHeHHs! CeJTbCKOX035IMCTBEHHON TPOAYKLMN
TOKCHYHBIMH BelljeCTBaMH B Npon3BogcTBe. K cambiM o6pabaTbiBaeMbIM XUMHUUECKUMH TIperiapaTaMu KyJib-
TypaM OTHOCSITCSl BUHOTPaJJHUKU. B pe3y/nbraTe MHOrOKpaTHbIX 00paboTOK 3a OJMH BereTalliOHHBII MepUoZ,
BUHOTPa/iHble HACAXK/EHUS CTAHOBATCS aKKyMY/IATOPOM Hebe30MacHbIX XMMUUECKHX CPeJCTB 3allUThI pac-
TeHUHA. COOTBETCTBEHHO, T10A060p 3K0/Iornyecky 6e30macHbIX eCTULIN/OB, 3aMeHa XUMUUECKHX TperiapaToB
OuosornueCKUMM — 3a/iaua MpOU3BOAUTeE el JaHHOM Ky/IbTYpbl. AKTYa/IbHOCTE 00yC/IOB/IEHa ellje ¥ TeM, UTO
BUHOTpa/, MoTpeb/isieTcst B NUILY B cBeXXeM BHe. ITpoBesieHa olLieHKa NpUMeHeH sl OMOMHCEKTHUL/Ia HA OCHOBe
SHTOMOMAToreHHbIX OakTepuii B. thuringiensis B cucTeme 3al{UThl BUHOTPaza oT BpezuTeneid. ITo nureparypHbIM
aHHBIM 90 % 3aperncTprpOBaHHBIX MHCEKTULMOB pa3paboTaHsl Ha ocHoBe Bacillus thuringiensis. Beigens-
eMble 13 IIPUPO/ibl MUKPOOPTaHMW3Mbl B KaUeCTBE CPEJCTB 3alljUThl PaCTeHUH TPy 06paTHOM BHECEHHH B IIpU-
POZHBIE YC/IOBHS TTO3BOJISIOT COXPAHATH 110/1€3Hble BU/IbI B OMOIleH03ax, IPH 3TOM, 00/1a/iasi CeJIeKTUBHOCThIO
U TIopaXkasi orpe/iesieHHble BpejHble 00bEKThI, He IPUUMHSIOT BpeJa Yel0BeKY U OKpykatoljeld cpezie. Llenb
WCCIIefi0BaHNsl — M3yueHre BusHUs 6rnonHcektuiya buomeu MHcekro, CIT Ha BpeiuTenell BUHOrpasHOU
JI03bI: TPO37eBYI0 JICTOBepTKY (Lobesia botrana Den. & Schiff.) n mactoByto dopmy dunnokcepsi (Viteus vitifolii
Fitch.). B uccienoBaHuy UCMO/b30BaH OMOMHCEKTHIH Bromeu MHcekTo, CIT Ha ocHOBe mTaMMOB Bacillus
thuringiensis var. kurstaki HG207 u Beauveria bassiana HG208. BiusiHie 3JHTOMOIIaTOreHOB CPAaBHUBAJIOCh
C feticTBreM nHCeKTHLMAA bruocivn, BB, JK, felicTByOIIMM BelljeCTBOM KOTOPOTO siBjsieTcst Beauveria bassiana.
YcraHoB/eHa BbICOKasi 6ronornueckas 3¢ hekTiBHOCTL 6ronHcekTHa Briomeu MHcekTo, CII, ocTuraromas
90...100 % B 3amuTe BUHOTPAJHOM JI03b] OT BpeAnTenel npu 06paboTke B 1epro/, MacCOBOTO OTPOXKIEHUS
I'yCeHMI] rPO3/,eBOH JTMCTOBEPTKH U BbIXO/a JIMYMHOK U3 T'a/l/IOB JTUCTOBOM (hOPMBbI (hH/IIOKCEPBI BCEX TIOKOJIEHHH.

KnroueBble c/10Ba: rpo3zieBast TMCTOBEPTKA, J1McToBast hopma (H/IoKCephl, BUHOrpaHas j1o3a, Bruomeu
Wucekro, Beauveria bassiana
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3asB/eHHe 0 KOH(UIMKTEe HHTEPeCoB. ABTODBI 3asiB/ISIFOT 06 OTCYTCTBHUM KOH(JIMKTA UHTEpeCoB. Bromeu
WHcekro, CII He 3aperucTpyupoBaH U IPUMeHSIeTCs [/ HayUHbIX Lieslel.

VicTopusi cTaTbM: MOCTYIN/IA B pefakiyio 17 centsiops 2023 r., puHaATa K mybiukauuu 5 oktsiopst 2023 1.
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