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Abstract. In the conditions of currently observed environmental changes, biological
control is considered as the most promising tool and strategy of sustainable agriculture, because
it has economic and ecological advantages. Therefore, Bacillus thuringiensis bacteria isolated
from infected and dead insects against Hyalopterus pruni were tested in laboratory and field
conditions. In laboratory conditions, strains Bt-26 and Bt-1Fo killed 100% of H.pruni by day 14,
while strain Bt-1 showed 86,7% efficiency. In our field experiments, strains Bt-26, Bt-1, Bt-1Fo
showed efficiency higher than 80,0%. In the article, the use of microorganism strains with
insecticidal effect for biological control in agriculture can be a scientific and practical solution
against Diptera pests.
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Introduction. Development and application of effective, ecologically safe methods of
protecting crops from pests is one of the urgent problems of today. This is one of the most
important measures aimed at ensuring the implementation of the food safety program. Aphids
(Hemiptera: Aphididae) are a diverse group of specialized insects recognized as organisms that
feed on the sap of plant leaf tissue [9].

More than 4000 species of aphids have been identified, of which about 250 species are
pests of crops and ornamental plants. They are mainly oligophagous and monophagous, only some
representatives are polyphagous species [4,17].

The plum aphid, Hyalopterus pruni Geoffroy (Hemiptera: Aphididae), is a serious pest of
plum (Prunus domestica) and was first recorded in 1881 [11]. Hyalopterus pest initially damages
pome fruits such as almond (P. dulcis), apricot (P. armeniaca), blackthorn (P. spinosa), peach (P.
persica) and plum (P. damestica), followed by unfavorable weather conditions. upon emergence,
it migrates to the reed (P. australis) plant [8.10].

In Europe and North America, plum aphid Hyalopterus pruni (Homoptera: Aphididae) is
the most common msect species in terms of number and biomass, plum aphid is a Eurasian species
originating in North America[5].

The use of microbiological biopreparations against pest insects gives positive results.
Especially suitable for bacterial preparations based on B.thuringiensis Berliner. B.thuringiensis
species produce toxic insecticidal crystal proteins that are used on more than 3000 different insects
[2.3.13]. Insecticidal microorganisms were first identified m 1901 by Shigetane Ishiwatari and
were used commercially in the 1920 [7]. B.thuringiensis accounts for 95% of the biopesticide
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market worldwide. Bacteria play an important role in biological control because it is the most
widely used microbial control agent [6].

B.thuringiensis is an entomopathogenic, aerobic, gram-positive soil microorganism,
capable of producing crystal-like inclusions during sporulation, called entomocidal proteins-delta-
endotoxins (also Cry proteins). Crystals are bipyramidal, cubic or round in shape and are located
at the end of the cell opposite the spore in the sporangum [18].

More than 60 subspecies of the bacterum B.thuringiensis have been described so far. The
toxins produced by them differ in the specificity of their mnsecticidal action. The toxins are known
to kill individual members of the Diptera family (Cry4 and Cryll) at the larval stage with high
specificity. Recently, much attention has been paid to the effects of B.thuringiensis exotoxin-
containing bacterial strains on sucking pests [12].

Research materials and methods.

Our research 2022 '"Laboratory for the fight against harmful organisms of grain and
leguminous crops" of the Scientific Research Institute of Plant Protection and "Scientific Research
Institute of Horticulture, Viticulture, Winery" named after Akademik Mahmud Mirzayev at the
Tashkent scientific-experimental station n 2010 6x We took different varieties of plums planted
in 5 schemes in a 0.6-hectare local Hungarian variety of a 5.4-hectare collection garden. We used
B.thuringiensis Bt-26, Bt-1, Bt-1Fo and Bt-91 strains available in the mstitute's collection. Toxins
of B.thuringiensis bacteriim adhere to specific binding sites in the midgut of insects. As a result,
the insect stops eating, becomes infected with bacteriosis and eventually dies.

In the field experiment studies were conducted in the form of experimental variants,
model and control (untreated variant). Strams were sprayed using an OPRD-10 motorized
handheld device. The consumption of the working fluid was taken at the rate of 1000 liters per
hectare according to the size of the garden. Pest counts before treatment were counted as the
number of pests on one (1) leaf in the control and experimental plots.

In laboratory conditions bacteria were grown i liquid nutrient medium by adding 5%
moculum to liquid peptone nutrient medium i 750 ml Erlenmeyer flasks and incubating at 28-
30°C on a shaker at 160 rpm. Full sporulation ofthe strain occurred in 72—80 h when cultured in
liquid medium, with 90-95% of cells forming spores.

The leaves infested with the pest were collected from plum orchards and the number of
aphids on each leaf was counted. So that the leaves do not dry out, the leaf band is wrapped with
cotton and moistened with water. Petri dishes were autoclaved with filter paper, and then one
infected leaf was placed in each petri dish.

In order to determine the effect of insecticidal strains, 10 ml of 1.0% concentration was
taken and suspended on leaves in 5 variants, 4 repetitions. The concentration of the solution of
bacterial strains used in the experiment was 2x10° KHB in 1 ml Inthe control option, it was treated
with water.

Pests in Petri dishes were placed in thermostats and held at the same temperature and
humidity. Experiments were kept at a temperature of 25-28 °C and a humidity of 60-65%.

The dynamics of aphid dying (death) was recorded every 48 hours. Those that could not
move when tested by touching the pest with a blunt needle were considered dead.

In the course of our research, laboratory and field experiments were used in generally
accepted entomological (Dospekhov, 1979; Fasulati, 1971) methods [16.20].

156



SCIENCE AND INNOVATION

INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 6 JUNE 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

Determining the number of aphids during the growing season of plum trees was carried out
according to the methods of Dolgovoy (1979), collection ofaphids by Folkina (1978) [15.21]. The
method proposed by Storchevaya E (2002) was used for determining the degree of damage by
aphids in plum varieties [19].

Aphid mortality in the experimental and control variants was recorded before the
experiment and 3, 7, 14 and 21 days after the experiment. Accounting works by Guliy V and
Pamujak N (1992). according to the method proposed by [14], the methods of Khojayev (2004)
were used to test the strains in the field [22].

Biological efliciency in laboratory and field experiments was determined according to
Abbot's formula (1925)[1].

Bs=(Ab-Ba)/Ab) x 100%

Bs - biological efficiency,

A is the number of pests before treatment in the experimental option;

a- the number of pests observed in the days after treatment;

B- the number (density) of the pest before treatment in the control (unsprayed) option;

b- in the control option, the number of pests observed in the following days.

Research results and their discussion. In April 2022, the bacterial strains of B.
thuringiensis were used as a suspension on plum leaves in laboratory conditions against plum sap
in the state of culture liquid solution.

Plum aphid-infested leaves were collected from the field and the number of aphids per leaf
was counted. Petri dishes were autoclaved with filter paper, and to prevent the leaves from drying,
the leaf band was wrapped in cotton and moistened with water, and one infected leaf was placed
in each petri dish.

10 ml of 1.0% concentration of Bt strains were suspended on the leaves. The dynamics of
the death of aphids was recorded every 48 hours (pictures A-B).
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Bt-26, Bt-1, Bt-1Fo and Bt-91 strains showed high insecticidal activity against plum aphid
on the 14" day. That is, the efficiency was 100%, 86,7%, 100% and 78,2%. As a model, Bioslip
Bt biopreparation was 76,0% effective on day 14 of the count (Table 1).
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Efficiency % by days.

CONTROL BT-262X10(8)  BT-12X10(8) BT-1FO2X10(8) BT-912X10(8) BIOSLIP-BT
PIECES PIECES PIECES PIECES 2X10(8) PIECES
(EXAMPLE).

H Day-3 m Day-7 m Day-14

Diagram 1. Insecticidal effect of B.thuringiensis bacterial strains against Plum sap
(in laboratory conditions)

Bt-26, Bt-1, Bt-1Fo strains with high insecticidal activity against plum aphid were obtained
in the field experiments of the Tashkent scientific research station "Scientific Research Institute
of Horticulture, Viticulture and Winemaking" named after Akademik Mahmud Mirzayev. These
strains were processed 2 times with the help of OPRD-10 motorized manual device at the rate of
6,0 liters per hectare. After treatment, the biological efficiency against the pest was 82,7%, 81,4%
and 82,0% on the 14th day of the calculation. The model strain Bt-91 was 67,2% effective on day
14 of the count (Table 2).

Strains with high activity are an important source for the preparation of bioinsecticidal
preparations against sucking pests in the future in the agricultural sector.

CONTROL  BT-262X10(8) BT-12X10(8) BT-1FO2X10(8) BT-912X10(8)
PIECES PIECES PIECES PIECES
(EXAMPLE).

m Day-3 = Day-7 = Day-14 Day-21

Diagram 2. Insecticidal effect of B. thuringiensis bacterial strains against Plum sap
(in field conditions)
Conclusion. In our laboratory and field experiments, strains Bt-26, Bt-1, Bt-1Fo showed
efficiency higher than 80,0%. We believe that the high level of synthesis of B-exotoxin in these
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strains affected the increase of imnsecticidal activity and depends on the activity of crystalline d-
endotoxin, which has a specific effect on Diptera insects.

10.

11.

12.

13.

14.

REFERENCES
Abbot W.S. A method of computing the effectiviness of an insecticide // J. Econ. Entomol. —
1925. - V.18. - Ne3. — P. 265-267.
Argblo-Filho RC, Loguercio LL. Bacillus thuringiensis is an environmental pathogen and
host-specificity has developed as an adaptation to human-generated ecological niches. Insects.
2014; 5:62-91; DOI: 10.3390/mnsects5010062
Bacillus thuringiensis 6-endotoxin active against Locusta migratoria manilensis. Applied and
Environmental Microbiology. 2011;77(10):3227-3233. DOI: 10.1128/AEM.02462-10
Blackman R.L. and Eastop V.F. Aphids on the World’s Herbaceous Plants and shrubs.
Volume 1: Host Lists and Keys /R.L. Blackman and V.F. Eastop — London: Natural History
Museum, 2006. — 1438p. — Freely available at: http//www.aphidsonworldsplants.info/. —
(retrieval date: 15.05.2017).
Cronin JT, Bhattarai GP, Allen WJ, Meyerson LA (2015) Biogeography of a plant invasion:
plant-herbivore interactions. Ecology 96:1115-1127
Devi PSV, Duraimurugan P, Chandrika KSVP. Bacillus thuringiensis-based nanopesticides
for crop protection. In: Koul O, (ed), Nano-Biopesticides Today and Future Perspectives.
Elsevier. 2019;249-260. DOI: 10.1016/B978-0-12-815829-6.00010-3
Gorashf NE, Tripatki M, Kalia V, Gujar GT. Identification and characterization of the
Sudanese Bacillus thuringiensis and related bacterial strams for ther efficacy against
Helicoverpa armigera and Tribolium castaneum. Indian Journal of Experimental Biology.
2014;52(6):637-649
Lozier JD, Roderick GK, Mills NJ (2009) Tracing the invasion history of mealy plum
aphid, Hyalopterus pruni (Hemiptera: Aphididae), in North America: a population genetics
approach. Biol Invasions 11:2299-314
Oliver, KM, Degnan, PH, Burke, GR & Moran, NA Facultative symbionts in aphids and
horizontal transmission of ecologically important traits. Annual Review of Entomology. 55,
247-266 (2010).
Tewksbury L, Casagrande R, Blossey B, Hafliger P, Schwarzlander M (2002) Potential for
biological control of Phragmites australis m North America. Biol Control 23:191-212
Smith L.M (1936) Biology of the mealy plum aphid, Hyalopterus pruni (Geoffroy) Hilgardia
7:167-211
Yamagiwa M., Ogawa R., Yasuda K., Natsuyama H., Sen K., Sakai H. Active form of
dipteran-specific incticidal protein Cry 11A produced by Bacillus thuingiensis subsp.
Israelensis // Biosci., Biotechnol. and Biochem. — 2002. - Ne 3. - P. 516-522
Zhang L, Zhang X, Zhang Y, Wu S, Gebi¢ I, Xu L, Guan X. A new formulation of Bacillus
thuringiensis: UV protection and sustained release mosquito larvae studies. Scientific Reports.
2016;6(1):1-8. DOI: 10.1038/srep39425
I'ynuit B.B., I[lamyxxak H.I'. CnpaBouHMK 110 3ammTe pacteHuid. - M.: PocarponpomcepBuc,
1992. - C. 15— 24.

159



SCIENCE AND INNOVATION

INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 6 JUNE 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

15.

16.

17.

18.

19.

20.
21.

22.

HosroBa JI.II. Meronuka wu3ydeHus Tiaed /MeTonudeckde yKazaHHsl [0 H3YYEHUIO U
pa3zpabotke Mep OOpBrOBI C BpemUTEIsIMH, OOJIE3HSIMH M COpHsKaMH B camax Cubupw. -
bapnayn: Anraiickas npasna, 1979. - C. 25 - 30.

HocnexoB Bb.A. Meroauka moseBoro ombiTa: (C OCHOBaMHM CTaTUCTHUYECKOW 0OpabOTKH
pe3yasTaToB HccnenoBanuit). M. 4-e. - M.: Komnoc, 1979. - 416 c.

HesxonoB  K.IL.  Tpoduueckue cBs3u Tiaeit (Homoptera, Aphidinea) xax mnpumep
ONTHUMAJILHOTO HCIOJIb30BaHUSI HAacEKOMBIMH KOpMOBBIX pecypcoB / K.II. [IpsikoHOB //
Urenus namaru Anekcest Banosuua Kypennosa, 2002. — Beimyck XIII. — 53-60 c.
CmupuoB O.B. DuromomnarorenHass Oakrepust Bacillus thuringiensis (Berliner) B
Ouonornueckoii OppOe C BpeaUTENsIMHU: Mpolwioe, Hacrosiee, Oymymee // 12 Cwesn
Pycckoro saTOMOnormyeckoro oobmectBa, Cankr-IlerepOypr, 19-24 amr., 2002: Tesucsl
nokmagos. - CII6, 2002. - C. 325.

CropueBass E.M. Meroauka omnpeneneHuss BBIHOCIMBOCTH COPTOB K TOBPEXKACHUIM
dutodaramu // MeTOOMKH OMNBITHOTO Jielna W MeToaudeckue pekomeHpanuu CeBepo-
Kagxkasckoro 3onHanmbHoro HMUW camoBoxactBa u BuHOrpagapcra. - Kpacuonap, 2002. - C.
170-173.

®acynatu K.K. I[ToneBoe n3ydenne Ha3eMHBIX O€CITO3BOHOUHBIX. - M., 1971 -424 c.
®onpkuHa, M.A. K metoauke coopa nucroBbix e (Homoptera, Aph- idinea) 1 BectHux
cenbckoxo3. Hayku Kazaxcrana. - Anma-Ara, 1978. - C. 106 — 109.

Xomxae IILT. Meroauueckue ykazaHUsI MO UCHBITAHUIO MHCEKTHIUIOB, aKAPUILIHIOB U
OMOJIOTMYECKH aKTUBHBIX BemecTB U GyHruiuaoB //Tamkent.-2004. -B.37.

160



