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BIOLOGICAL ACTIVITY OF SELECTED STRAINS OF ENTOMOPATHOGENIC
FUNGI BEAUVERIA BASSIANA AGAINST LARVAE
OF GALLERIA MILLONELLA L.

Abstract: the article presents the data of the primary screening of the wax moth goose for the virulence
of 10 isolates of the fungus Beauveria bassiana, isolated from various systematic groups of insects. As a result,
the following 5 fungal strains were characterized by high virulence against the larvae of wax moth: BCaz (m)-
09, BCaz (m)-09, BSc;-15, BPit-16, BHy-09, the effectiveness of which reached 50-70 percent, for the
concentration of the 5x107 titer, and 36-52 percent, for the 5x10° titer, of which the mortality of the most
virulent strain of BCas (m)-09 was (70,0+12,65) 70 percent. According to the results of the experiment, the
strains BCol-14, BSc2-15, BScar-09 of showed medium (34-48 percent), an a strains BTr1-16 and BCo2(Kk)-
09 showed weak (32-38%) virulence against to caterpillars of. G. mellonella L. The death rate exceeds 50
percent, which is a good indicator. Analysis of the data obtained from the point of view of the studied fungal
cultures showed that the virulence of isolates isolated, which from steppe zones is significantly higher
compared to mountain zones (about 6 percent). After the experiment, all the dead individuals were placed in a
wet chamber to determine the cause and degree of death, and after three days in the wet chamber, the bodies
of the dead caterpillars were covered with a mycelial layer, which confirmed that the death occurred under the
influence of mycoinsecticide. It was noticed that under the action of mycoinsecticide, the body color of the
dead asterisks becomes darker and tougher. Based on the results obtained, the strains BCaz(m)-09, BCax(m)-
09, BSci-15, BPit-16, BHy-09, and BHy-09 can be used against the larvae of wax moth. It can also be used
against various agricultural pests, as well as some arthropods. But at the same time, it is necessary to take into
consideration the sensitivity of the harmful pests to the action of the strain.

Key words: insects, entomopathogenic fungi, virulence, Beauveria bassiana, strain, conidia, Galleria
mellonella L., wax moth, biological activity.

Introduction. Currently, Kazakhstan uses Entomopathogenic ascomycetes are widespread in
mainly toxic chemicals to reduce the number of terrestrial ecosystems and can cause the death of
pests. Chemical pesticides play an important role in host species under enzootic or epizootic conditions
plant pest protection. However, the use of such [8].
powerful synthesis for plant protection has a Therefore, research focused on the production
number of negative consequences, such as of biological agents is relevant for Kazakhstan.
contamination of soils and water bodies, The wuse of biopreparations based on
deterioration of human and animal life and the entomopathogenic micro-organisms to reduce the
emergence of insects resistant to chemical number of harmful arthropods becomes a topical
insecticides [1, 2]. There is evidence that pesticides plant protection problem due to the need for green
used in agriculture may act as mutagens causing farming [9]. One of the most promising groups of
cytotoxic and adverse genetic effects [3]. In such a entomopathogens in terms of the development of
situation, ways must be found to protect the biological insecticides are anamorphic ascomycetes
environment and humanity. The microbiological (Ascomycota: Hypocreales) [10].
method plays an important role in the development An important element in the selection of
of such approaches [4-6]. Currently, there is promising strains-producers of new biopreparations
virtually no local drug in the country with strong is the evaluation of the specific characteristics of the

effects on entomopathogenic  strains  [7].
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studied crops and the selection of optimal working
suspension credits for the selected strains.

In this regard, we conducted a laboratory
experiment aimed at assessing the biological
activity of selected strains of the fungus Beauveria
bassiana.

Materials and methods. The research was
conducted in 2019 in the laboratory of
"Environmental Parasitology" of the Institute of
"Systematics and Ecology of Animals" of the
Novosibirsk Branch of the Russian Academy of
Sciences.

Research work was carried out to assess the
biological activity of the selected strains of B.
bassiana against insects other than locusts, Locusta
migratoria migratoria L.

Galleria mellonella L. was used as a test object
to test the biological activity of entomopathogenic
fungal strains. The results are given in Table 1.

The laboratory population of G. mellonella L.
from Western Siberia was used in the experiment.
Larvae were grown at 28°C on an artificial medium
as follows: 90 g of corn, 40 g of wheat flour, 10 g of
yeast, 50 g of powdered milk, 50 g of beeswax, 50
g of honey, 50 g of glycerin, 50 ml of water [11].

The form of G. mellonella L. is recommended
as the gold standard for scientific research. This
object is chosen for agriculture, genetics,
physiology, biochemistry, evolution and many other
fields of research. In the last decade, G. mellonella
L. has been used for several scientific studies on
plant pathogens. This model is usually important
not only for the ease of use depending on the age of
their star larvae, but also for their special tools or
special equipment, low cost, short lifespan and lack
of special ethical requirements [12].

To assess the virulence of the collectible strains
of entomopathogenic fungi sampled in the
laboratory, the spore biomass was accumulated in
the agarised environment. Collected strains of B.
bassiana from the Laboratory of Biotechnology of
the Kazakh Research Institute of Plant Protection
and Quarantine named after Zh. Zhiembayev were
used in this experiment. Five of them are from the
mountainous areas of Zailiyskiy Alatau (BCo;-14
BSci-15 BSc,-15 BTri-16 BPit-16), and five are
from the steppe regions (BCaxm)-09, BCaszm)-09,
BCoyx-09, BScar-09, BHy-09) and isolated from
different systematic groups (Coleoptera - BCo;-14,
BCo21)-09; Scolytidae (Ips hauseri) - BSci-15,
BSc,-15; Trypodendron cirratum - BTr-16;

Pityogenes spesivtsev BPit-16; Carabidae BCaym)-
09, BCazm)-09; Scarabidae BScar-09; Hymenoptera
BHy-09).

In order to obtain a large number of conidia of
locust, necessary for the infection, the cultivation of
locust was carried out in a surface culture on a Petri
dish, Saburo artificially modified solid nutrient
medium at a temperature of 25-30°C. The
composition of Saburo nutrient medium consists of
the following components (g / I) consist of: peptone
- 10,0; glucose - 10,0; maltose - 10,0; yeast extract
- 5,0; agar-agar - 16,0; water — 1 liter . Autoclaving
mode - 0.8 atm. 30 min.

Pure growth of entomopathogenic fungi were
obtained by repeated inoculation. Most spore
isolates were obtained according to standard
methods.

After 7-14 days of mass formation of conidial
spores, conidia were carefully removed from the
culture with a sterile spatula. Fungi spores were then
placed in a thermostat at 25-30°C for one week and
dried up to 15% RH (relative humidity).

After drying the conidia mass, the standard
method was used to calculate the pathogen titer
under the Goryaev chamber [13-15].

The obtained biomaterial was stored in a
refrigerator at a temperature of 3-5°C.

Research results and discussion. To infect
the stellate larvae, G. mellonella L., B. bassiana
was submerged in 4 ml of the Twin suspension
(10 larvae) for 10 seconds at concentrations of
5x10%and 5x107 conidia / ml, then the larvae were
dried on a filter paper for 20 seconds and placed on
Petri dishes (90 mm) (10 star larvae per plate) 2.5
myg. treated with prepared feed and moistened filter
paper disks (800 ml of water per disk), then placed
in the climatic chamber (26.5°C). If several sowing
material concentrations are estimated at the same
time, low titre versions are processed first. The
experiment was laid out with five replication. 2-3-
year-old stellate larvae were selected. Control
larvae G. mellonella L. were treated with Twin
aqueous solution 20 (0.03%). The animals were
kept at a constant temperature of 26.5°C and 100%
relative humidity. From the 4th day, the dead trees
were counted and their food was changed as needed
(figures 1 and 2). According to the results of the
experiment, the overall coefficient of biological
efficiency ranged from 32 to 70% (table 1). The
death of stellate larvae was registered on the 13th
day.
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Figure 2 - Condition of infected gooseberries in a Petri dish

The biomass of entomopathogenic fungi was
treated in agarised environments and their
biological activity against insects was tested in the
laboratory. Observations showed that in all variants
of the experiment the mortality of experimental
animals was significantly higher than in control. As
a result, the following 5 strains of the fungus with
high  toxicity against bloodworms  were
distinguished: BCas(m)-09, BCa, (m)-09, BSci-15,
BPit-16, BHy-09 their effectiveness is 50-70 % at
a titer concentration of 5x107, and 36-52% on 5x10°
titers, of which the mortality rate of the most toxic
strain BCaz (m)-09 was 70%. Mortality over 50% is
a good indicator.

Strains of the entomopathogenic fungus
BCaz(m)-09, BCay(m)-09 showed the highest

activity on day 11 compared to other strains, ie on
the 11th day the mortality rate ranged from 52 to
56% at a titer concentration of 5x10” and 42 to 48%
on 5x10° (control mortality was 4.0%).

On the 13th day after inoculation, high
virulence strains can be observed for wax-
bloodworms: BCas(m)-09, BCaz(m)-09, BSci-15,
BPit-16, BHy-09. At the same time, up to 5-7 pupae
were observed on one Petri dish.

According to the results of experiments, strains
BCo;-14, BSc,-15, BScar-09 showed moderate (34-
48%) activity against larvae G. mellonella L., and
strains BTri-16 and BCO2(x)-09 showed low
virulence (32-38%).

Table 1 - Biological activity of strains of the genus Beauveria against G. mellonella L. 2-3-year-old star larvae

(Novosibirsk, laboratory experiments, 2019)

. . Lethality%. days after infection
Strain Title 5 | 7 9 11 13
Mountainous area

BCo:-14 5x10° 2.0+2.0 12.0+3.74 24.0+6.0 36.0+6.78 44.0+8.12

' 5x10° 10.0+4.47 16.0+£5.1 26.0+£6.78 36.0+£7.48 48.0+7.35
BSCi-15 5x10° 16.0+2.45 26.0+4.0 40.0+6.32 42.0+7.35 48.0£7.35

! 5x10’ 8.00+3.74 14.0+£5.1 30.0+4.47 34.0+6.0 52.0+5.48
BSc»>-15 5x10° 4.0+£2.45 12.0+£5.83 24.0+8.72 28.0+£8.0 34.0+6.78
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5x10° 6.0+6.0 24.0+6.78 30.0+£8.37 34.0+£8.72 46.0+7.48
BTr:-16 5x10° 10.0£3.15 16.0+6.78 16.0+£6.78 24.0+9.27 34.0+6.78
! 5x107 4.00+2.45 10.0+5.48 18.0+4.9 24.0+7.48 38.0£8.6
BPit-16 5x10° 6.0+6.78 16.0+£8.0 20.0+£7.07 30.0+4.0 36.0+£2.45
5x10° 16.0+£2.45 28.0+£2.45 30.04£3.16 44.0+4.47 54.0+5.1
Steppe area
BCOs(x)-09 5x108 4.04+2.45 12.0+4.9 26.0+6.0 30.0+7.07 32.0+8.0
2 5x107 4.0+4.0 6.0+4.0 22.0+5.83 26.0+8.12 34.0+9.27
BHY-09 5x10° 12.0+£3.74 14.0+2.45 20.0+4 .47 30.0+5.48 40.0+8.37
y 5x10° 10.0+£3.16 24.0+£6.0 32.0+£7.35 40.0+8.37 50.0+£12.25
BScar-09 5x10° 12.0+5.83 22.0+8.0 26.0+6.78 38.0+8.6 40.0+10.49
5x107 12.0+7.35 28.0+3.74 32.0+3.74 44.0+5.1 46.0+4.0
BCas(m)-09 5x10° 12.04+2.0 24.0+£5.1 28.0+3.74 42.04+3.74 50.0+6.32
2 5x10° 16.0+4.0 32.0+4.9 40.0+£3.16 52.0+5.83 60.0+7.07
BCas(m)-09 5x10° 18.0+5.83 26.0+£6.78 38.0+£6.63 48.0+8.6 52.0+£8.6
3 5x107 26.0+4.0 38.0+8.0 48.0+£5.83 56.0+8.12 70.0£12.65
Control 0.0 0.0 0.0 4.0+2.45 12.0+£2.0

Analysis of the data obtained in terms of the
distribution zone of the studied fungal cultures
showed that the virulence of isolates isolated from
steppe zones is significantly higher than in
mountainous areas (about 6%) (figure 3). In this
case, the mountainous area can be described as a
mixed forest belt, corresponding to the Taiga zone
in terms of vertical zoning. This pattern is fully
consistent with the data obtained by Kryukov and
others [16].

M Steppe area

B Mountainous area

Death rate, %

Figure 3 - Virulence of B. bassiana strains
depending on the isolated area (13th day after
infection)

One of the most important elements in the
selection of promising strain-producers of new
biologicals is the selection of the optimal
concentration of the working suspension for the
selected strains. The results of the experiment
showed that in subsequent experiments for G.
mellonella L. larvae and pests of agricultural crops,
including locusts, it was advantageous to obtain
suspensions with high-titer spores (5x107), because
entomopathogens are delayed over time using 5x10°
titers (figures 4,5).

60
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Death rate, %

20

10

0

BCol-14 BSc1-15 BSc2-15 BTr1-16 Pit16 Control

[wst06| [ u N % 2
[1507] @ 52 [ ] 54 12

Figure 4 - Biological activity of B. bassiana
strains isolated from the steppe area at
different concentrations (13th day after infection)

Death rate, %

0
8CONK09 | BHY09

BScar-09 | BCa2(m)-09 | BCa3(m)-09 & Control
H5¥10-6 12 40 40 50 52 1
5¥107 34 50 46 60 70 12

Figure 5 - Biological activity of B. bassiana strains
isolated from mountainous areas at different
concentrations (13th day after infection)

After the experiment, all dead trees were
placed in a humid chamber to determine the cause
and extent of death. Three days later, the bodies of
the dead larvae were covered in a layer of mycelium
in a humid chamber, confirming that the death was
caused by mycoinsecticide. Mycoinsecticides cause
darkening and hardening of dead stellate larvae
(figure 6).
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Figure 6 - Suppression of mycosis by stellate larvae
placed in a humid chamber

It should be noted that most entomopathogenic
anamorphic ascomyces are non-specialized species
[17]. Therefore, if a particular strain exhibits high
biological activity for one type of pest, it can be said
to have a high virulence for other species of
phytophages [18].

It should be noted that the test object has
deficiencies such as the high sensitivity of wax

larvae to mechanical damage and asynchronous
development. Probably due to the high sensitivity of
the object in this experiment, a high percentage of
deaths were observed during the observation.
However, during the cold season, when it is not
possible to assemble rodents for natural
experiments, the larvae of G. mellonella L. can be
tested to assess the biological activity of strains.
Conclusion. According to research results,
strains BCaz(m)-09, BCaz(m)-09, BSc;-15, BPit-16,
BHy-09 showed high biological activity against
bloodworm stellate larvae (50-70%). The strains
BCaz(m)-09 (52-70%), showed the highest
virulence, and the strains BCO2(x)-09 (32-34%)
showed the lowest virulence. In subsequent
experiments for G. mellonella L. star larvae, it was
advantageous to obtain suspensions with high-titer
spores (5x107), as the effect of entomopathogens
was prolonged over time when a 5x10° titer was
used. Thus, by experimenting with G. mellonella L.
larvae, five strains of new mycoinsecticides against
pests of agricultural crops, including locusts, can be
proposed in the future - BCaz(m)-09, BCaz(m)-09,
BSc;-15, BPit-16, BHy-09. The research will

continue in the future.
Kymaraesa V.T.", lyiicembexos B.A.2, Knaup6aesa X.K.%, A6carrap I'.A.°

'Kasax YNTTBIK arpapIblk 3epTTey yHuUBepcuTeTi, Anmatsl, KaszakcTan;
2Agropark «Ontustik», Anvarer, Kasakcran;
M. Oyesos arbiaarsl OHTycTiK Kasakcran yansepenteri, IlsivkentT, Kazakcran.
E-mail: doni_uli@mail.ru

GALLERIA MILLONELLA L. IEPHOCLIJIEPIHE KATbICTBI BEAUVERIA BASSIANA
SHTOMONATOI'EH/I CAHBIPAYKYJIAKTAPBI IPIKTEJIIT AJIIHFAH
IITAMMJIAPBIHBIH BUOJIOT USIIBIK BEJICEHALIITT

AnHoTanusa: Makanaaa Beauveria bassiana caHpipayKysIarsIHBIH TaOUFaTTaH OyHaKICHEIEPIiH o
JCHENEPIHIH 9p TYPJl CHCTEMaTHKAJIBIK TONTApbIHAH OejiHinm ajbiHFaH 10 H30JISATTapblHA YBITTHUIBIFBI
OolibIHIIIa Oaaysi3 KaH KeOeleK KYIABI3KYPTTaphlHa KapChl AIFAIIKGl CKDUHHHTTIiH MOJIIMETTepi KeNTipuIreH.
Hotmxecinne Oamaysl3apl  KaH — KeONEK  KYIIBIBKYPTTaphlHA  Kapchl  KOFAphl  YBITTBUIBIFBIMCH
CaHbIpayKYJIaKTBIH Keieci 5 mrrammaapsl epekmienenai: BCaz(m)-09, BCay(m)-09, BSc:-15, BPit-16, BHy-
09, onmapplH GHONOTHSUIBIK THiMALNIri 5x107 TMTp KOHIEHTparumsack GoiibHma 50-70 maiieisra geifin, an
5x10° Tutp GoiibiHIna 36-52 MaiibI3ra AeHiH jKeTTi, OHBIH immiH/e eH yhITThichl BCaz(M)-09 mramMMbIHBIH ocep
ety aeHreii (70,0+12,65) 70 naiibzabl Kypaasl. Toxipubde HoTHxeepi Ooiibiama BCo;:-14, BSc,-15, BScar-
09 mrammaapsr G. mellonella L. sxynneiskyprrapsina kapeel optama (34-48 maiieiz), an BTri-16 xone
BCO4(x)-09 mrrammaapsr aici3 (32-38 maiibi3) YBITTBUIBIKTHI KepceTTi. Omnim aerreiti 50 maiibi3gan acca, ol
KaKChl KOPCETKIIl OOJbII ecenTesiefi. 3epTTelreH CaHblpayKyIaK IaKbUIapbIHBIH OelliHy aiMarbl
TYPFBICBIHAH ~aJIbIHFaH JIepeKTepli Tanjay OapbIChIHIA JalalblK aiiMakrapiaH OeJiHIN —aJbIHFaH
W30JISITTAPIIBIH  BHPYJEHTTUIT Taylbl aiiMaKTapMEH CaJbICTBIPFaHAa eIoyip J>KOFaphl €KeHIH KepCeTTi
(mramamen 6 maiier3). ToxipubeneH KeiiH OapiblK ©ITreH JapakTapIblH ey ce0eOi MeH JACHreliH aHBIKTay
YIIiH BUIFAIABI  KamMepara OpHAJNacTHIPBUIABI, YII KYHHEH KeWiH BUIFIABl Kamepaja eJreH
KYIIBI3KYPTTapAbIH JIeHeJepi MHLenuangsl KabaTneH XaObUIAbl, SFHU OJapAblH MHUKOWHCEKTHIUATIH
OJITEH/IITIH pacTanapl. MUKOMHCEKTHUITUATIH OCEPIHEH OJITEH XYJIIBI3KYPTTAp NCHECIHIH TYCl KapalbIl, KaTThl
OonateiHAbIFbl Oaiikanmel. Ochutaiimia, G. mellonella L. sxynapi3kyprrapbiHa ToxipuOe Kyprizy apKbUIbl
KeJIeIeKTe aybll IIapyallbUIbIFbl AaKbUIAAPBIHBIH 3USHKECTepiHe, COHBIH IIIiHAE 3USHIBI MIETipTKenepre
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Kapchl KaHAa MUKOWHCEKTHIHUITEPIIH TEPCIEKTUBTI HEri3i peTiHme Oec ImTaMMIbl YCBIHYFa Ooiajsl -
BCasz(m)-09, BCaz(m)-09, BSc:-15, BPit-16, BHy-09.

Tyiiin ce3aep: OyHakaeHemiiep, JHTOMOIATOTCHIIK CaHbIpayKyJaKTap, VBITTBUIBIK, Beauveria
bassiana, mrramm, kouuaus, Galleria mellonella L., 6anaysi3 st kan kebenek, OHOIOTHSIIBIK OCICEHATIK.
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BUOJIOTUTYECKAS AKTUBHOCTDb OTOBPAHHBIX HITAMMOB DHTOMOIIATOI'EHHBIX
I'PUBOB BEAUVERIA BASSIANA B OTHOLIEHUU JIMYUHOK GALLERIA MILLONELLA L

AHHOTANUA: UCCIEAOBATENbCKas pabdoTa MPOBOIMIACH TSI OIEHKH OMOJOTHYECKON aKTUBHOCTH
orobpaHHBIX mTaMMOB Beauveria bassiana B OTHOIIIEHHH HACEKOMBIX, KpPOME CapaH4oBBIX, Locusta
migratoria migratoria L. Ha arapu3oBanHoii cpeae Oblna o0paboTana 6ruomacca SHTOMOINIATOT€HHBIX TPHOOB,
a WX OHMOJOrMYecKas AaKTHUBHOCTh IPOTHB HACEKOMBIX OblJIa WCIBITAaHA B J1A0OPATOPHBIX YCIOBHAX.
[Mony4yeHHble AaHHBIE B UCCICIOBAHUM IOKA3aJId, YTO BO BCEX BapUaHTaX HSKCHEPHUMEHTa CMEPTHOCTb
HCIBITYEMbIX OblIa 3HAYUTENILHO BBINIE MO CPAaBHEHUIO C KOHTPOJEeM. B craThe mpeicTaBiICHBI JaHHBIC
MEPBHYHOTO CKPUHHMHIA T'YCEHHI[ BOIIMHHOW OTHEBKM Ha BHUpYJeHTHOCTh 10 m3omstoB rpuba Beauveria
bassiana, BeImeIEHHBIX W3 Pa3IMYHBIX CHCTEMATHYECKHX TPYII HACEKOMBIX. B pesyibrare ¢ BBICOKOM
BHUPYJICHTHOCTBIO TMPOTHB TYCEHUI[ BOIIMHHOW OTHEBKM OTJIMYAIUCH CJICAYIOIIME 5 IITaMMOB TPHOOB:
BCasz(m)-09, BCay(m)-09, BSci-15, BPit-16, BHy-09, sddektuBHOCTs KOTOpBIX mocturama 50-70% o
KOHIEHTpauu TuTpa 5x107, 1 36-52% 1o tutpy 5x10°, M3 KOTOPEIX CMEPTHOCTH CaMOTO BHPYIEHTHOTO
mramma BCaz (m)-09 cocramnsaa (70,0£12,65) 70%. Ilo pesynpraTam skcrnepumMenTa mrammbl BCol-14,
BSc2-15, BScar-09 cpennue (34-48%), mrammer BTrl-16 u BCo2(k)-09 moxkasamu crnadyro (32-38%)
BupyaenTaocts npotuB G. mellonella L. rycenun. YpoBeHb cmepTHOCTH TpeBbimiaeT 50%, 4To SBISETCS
XOPOIIUM ITOKa3aTesieM. AHallu3 MOJYYSHHBIX MaHHBIX ¢ TOYKH 3PEHHUsS 30HBI OTBOZA M3YYCHHBIX TPHOHBIX
KyJbTYp IOKa3aj, 4YTO BUPYJICHTHOCTh HW30JIAT, BBIJIEICHHBIX W3 CTCIHBIX 30H, 3HAYUTEIILHO BBIIIC IO
CPaBHEHUIO ¢ TOpHBIMU (0K01I0 6%). [Tocne sxcnepruMeHTa BCceX MOTuoImmx ocoOeli moMeniaiy BO BIKHYHO
KaMepy ISl ONPEACIICHUs IPUYMHBI M CTEIICHH THOCIH, Yepe3 TPH IHSA BO BJIAKHOM Kamepe Teja MOruOImx
TYCEHUI] MOKPBIBAIA MUIICTHAILHBIM CJIOEM, YTO MOJTBEPXKIANO, YTO CMEPTh HACTYMHJIA IO JACHCTBUEM
MUKOWHCEKTHIIH/A. BBITO 3aMe4YeHO, YTO MO ACHCTBUEM MUKOMHCEKTHIIM/A [BET Tela MOTUOIINX T'YCCHHI
craHoButTcs TeMHee u kectde. G. mellonella L. B ciemyronmx onbitax uist rycenun Haunbosee 3¢ dexTuBHO
TIOJTydeHHe CYCIIEH3HiT CO CTIOPAaMHM C BRICOKMM THTPOM (5% 107), TOCKONBKY IpH MCIIONE30BaHHH THTpa 5% 10°
JICHCTBHE SHTOMOIATOT€HOB MPOI0JKATIOCH C TeueHneM BpeMeHu. Takum oopasom, G. mellonella L., mporost
OIBITHI Ha TYCEHHIIAX, B MMEPCIIEKTHBE MOXKHO PEKOMEHIOBATh IATh mramMMoB - BCaz(m)-09, BCaz(m)-09,
BSci-15, BPit-16, BHy-09 B kadecTBe NepCIEKTHBHONW OCHOBBI HOBBIX MHKOWHCEKTHIIMIOB IPOTHB
BpEIUTEIICH CeJIbCKOXO03HCTBEHHBIX KYJIBTYD, B TOM YHCIIC BPEIHBIX CApaHUYOBBIX.

KioueBble cjioBa: HaceKOMbIC, SHTOMOMATOTECHHbIC TPUOBI, BUPYJICHTHOCThL, Beauveria bassiana,
mrramM, koauaus, Galleria mellonella L., BomunaHOM orHeBKH, OHOIOrH4ecKas aKTUBHOCTb.
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