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Abstract. Entomopathogenic fungi of the genus Beauveria are
considered promising agents for the sustainable biological control of
insect pests. The aim of this study was to investigate the morphological
and molecular characteristics of two native Beauveria bassiana strains,
BCa-09 and BP2-07, isolated from members of the order Coleoptera in
southern and southeastern Kazakhstan, respectively, and to evaluate their
virulence against the greenhouse whitefly, Trialeurodes vaporariorum.
Colony growth rates were determined on potato dextrose agar (PDA)
and Sabouraud dextrose agar (SDA) at 25 °C for 14 days. We performed
molecular identification by sequencing the internal transcribed spacer
(ITS) region of ribosomal RNA, followed by phylogenetic analysis using
the Neighbor-]Joining method with 1,000 bootstrap replicates. Virulence
was evaluated based on the activity of conidial suspensions against T.
vaporariorum nymphs at a concentration of 1 x 107 conidia/mL over
11 days. Strain BCa-09 exhibited a significantly higher colony growth
rate on both media compared with BP2-07 (p < 0.01). BLAST analysis
showed 299% nucleotide sequence similarity between both strains and
reference B. bassiana sequences deposited in the GenBank database,
confirming their taxonomic identity. In the phylogenetic analysis, both
strains clustered with reference B. bassiana isolates with 99% bootstrap
support. Both strains exhibited pathogenic activity against T. vaporari-
orum: by day 11, cumulative mortality reached 87.5 * 4.7% for BCa-09
and 80.0 + 4.1% for BP2-07. These results confirm the virulence of the
investigated B. bassiana strains and indicate their potential for further
evaluation as biological control agents against T. vaporariorum.
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Introduction

Beauveria Vuill. is a cosmopolitan genus of entomopathogenic fungi with a broad host range
that includes insects from the orders Coleoptera, Diptera, Hemiptera, Lepidoptera, and Orthoptera
[1, 2, 3]. The species B. bassiana (Balsamo) Vuillemin is the most widely used mycoinsecticide
globally, representing approximately 33.9% of registered entomopathogenic fungal products [4, 5].
Its infection mechanism involves adhesion of conidia to the insect cuticle, enzymatic penetration,
colonization of the hemocoel, and eventual host death followed by external conidiation [6, 7].

Accurate identification of Beauveria isolates is essential for applied biocontrol and eco-
logical research. While morphological characterization according to Humber [8] provides val-
uable phenotypic data, environmental plasticity may limit the reliability of morphology-based
identification. The ITS region is widely used as a fungal DNA barcode and provides an important
molecular tool for primary species identification; however, its discriminatory power may be
insufficient for resolving closely related species or intraspecific diversity in some fungal groups
[9, 10, 11]. Comparative characterization of multiple isolates is important for understanding
intraspecific diversity, as growth rate and conidial morphology may vary among strains from
different geographic origins [12-15].

Research on native Beauveria isolates in Kazakhstan has been steadily expanding. Skvortsova
et al. [16] demonstrated the effectiveness of entomopathogenic fungi in the biological control of
cereal pests; Zhumatayeva et al. [17] conducted morphological, molecular, and phenotypic char-
acterization of B. bassiana and B. pseudobassiana strains and evaluated their activity against the
greenhouse whitefly (Trialeurodes vaporariorum); and Abdukerim et al. [18] evaluated Beauveria
isolates from southern Kazakhstan for their efficacy against the Colorado potato beetle.

The strains BCa-09 and BP2-07 investigated in the present study are part of the culture
collection of the Biotechnology Laboratory of the Kazakh Research Institute of Plant Protection
and Quarantine named after Zh. Zhiembayev. Currently, the collection comprises more than 300
strains of entomopathogenic fungi belonging to various genera, including Beauveria, Metarhizium,
and Isaria. However, comprehensive morphological, molecular, and biological characterization
has not yet been performed for some of the preserved strains. The strains BCa-09 and BP2-07
are among these insufficiently studied isolates. The present study aims to provide a comprehen-
sive characterization of these strains and evaluate the potential of local collection isolates for
application in biological plant protection.

Materials and methods

Fungal isolates

Both strains used in this study were obtained from the culture collection of the Labora-
tory of Biotechnology at the Zh. Zhiembayev Kazakh Research Institute of Plant Protection and
Quarantine, Almaty, Kazakhstan. Strain BCa-09 was originally isolated from a naturally mycosed
coleopteran insect collected in the Maktaaral District, Turkestan Region, Kazakhstan, whereas
strain BP2-07 was isolated from a coleopteran insect collected in the Karasai District, Almaty
Region, Kazakhstan. Both isolates were maintained on SDA at 25°C, and 5-mm mycelial plugs
from 7-day-old cultures were used as inoculum for all experiments.
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Morphological characterization

Morphological identification was carried out following Humber [8]. Macroscopic char-
acters, colony colour (obverse and reverse), shape, texture, and margin were recorded on PDA
and SDA after 14 days at 25°C. Colony photographs were taken using a digital camera under
standardized lighting conditions.

Colony growth assessment

Colony growth was evaluated on PDA and SDA at 25°C under aerobic conditions in dark-
ness, with the relative humidity maintained at 70 + 5%. Colony diameter was measured in two
perpendicular directions on days 3, 7, 10, and 14 after inoculation. Each treatment was performed
in triplicate (n = 3). Results are presented as mean +* standard deviation (SD). The linear growth
rate (mm/day) was calculated as the slope of the regression line over the 14-day incubation
period. Differences between strains and culture media were assessed using Student’s t-test (p
< 0.05) in Microsoft Excel.

DNA extraction, PCR and sequencing

Genomic DNA was extracted using the High Pure PCR Template Preparation Kit (Roche,
Basel, Switzerland). The ITS region was amplified with primers ITS1 (5-TCCGTAGGTGAACCTG-
CGG-3") [19] and ITS4 (5'-TCCTCCGCTTATTGATATGC-3") [20]. PCR (25 pL): 1 uL each primer, 12.5
uL Xpert Fast Hotstart Mastermix (GRiSP), 7.5 pL. PCR-grade water, 3 pL template DNA. Cycling:
95°C/3 min; 40 cycles of 95°C/15 s, 58°C/15 s, 72°C/15 s; 72°C/3 min. Products were resolved
on 1.0% agarose gel stained with ethidium bromide. Purified products were Sanger-sequenced
and compared to NCBI GenBank by BLASTN [11]. Multiple alignment was done with ClustalW in
BioEdit v.7.1.7. A phylogenetic tree was constructed by the Neighbor-Joining (N]J) method with
1000 bootstrap replicates in MEGA 11 [21], using Akanthomyces aculeatus TS772 (KC519370.1)
as outgroup.

Bioassay against greenhouse whitefly (Trialeurodes vaporariorum)

The virulence of strains BCa-09 and BP2-07 against Trialeurodes vaporariorum L. was
evaluated under laboratory conditions using standard bioassay methods. Third-instar nymphs
were placed in cages (10 insects per cage) with four replicates per treatment. Conidial suspen-
sions were prepared by washing conidia from 14-day-old SDA cultures with sterile distilled water
containing 0.01% Tween 80 to ensure uniform distribution and prevent aggregation. Conidial
concentration was adjusted to 1x107 conidia/mL using a Goryaev counting chamber. Insects were
inoculated by immersion in the conidial suspension for 2 seconds (2 mL per replicate). Control
insects were treated identically with sterile distilled water containing 0.01% Tween 80 but no
conidia. To prevent cross-contamination, control groups were treated first. After inoculation,
insects were maintained at optimal temperature and relative humidity (70 + 5%) for 15 days.
Mortality was recorded daily; cadavers were removed and placed in moist chambers to confirm
fungal re-isolation and verify the cause of death.

Results

Macroscopic colony morphology

Both strains produced macroscopic colony morphologies consistent with B. bassiana (Table
1, Figure 1). On PDA, colonies were white to cream with a cottony to powdery texture, whereas on
SDA both strains displayed yellowish-cream to golden-yellow pigmentation. Colony margins were
entirely on PDA and slightly undulate on SDA. Reverse pigmentation was pale yellowish-cream on
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PDA and orange-yellow on SDA for both strains. Microscopic examination revealed sympodially
branched conidiophores bearing clusters of globose to subglobose, hyaline, aseptate conidia,
consistent with the characteristic morphology of B. bassiana [8,22,23] (Figure 2).

Table 1.
Macroscopic characters of B. bassiana strains BCa-09 and BP2-07 on PDA and SDA
after 14 days at 25°C. Colony diameter values are expressed as mean * SD (n = 3 inde-
pendent Petri dish replicates per treatment).

Character BCa-09 PDA BCa-09 SDA BP2-07 PDA BP2-07
SDA
Colour (obverse) White to cream Yellowish- White to cream | Yellowish-
cream cream
Colour (reverse) Pale yellow Orange-yellow |Pale yellow Orange-
yellow
Shape Circular Circular Circular Circular
Texture Cottony/powdery Powdery Cottony/ Powdery
powdery
Margin Entire, regular Slightly Entire, regular | Slightly
undulate undulate
Diameter (day 14) 43.8 + 1.5 mm 49.1+18mm |365+1.3mm |40.2+15
mm

Note: Colony diameter values (mean + SD) were obtained from three independent Petri dish
replicates (n = 3) per strain-medium combination. Each replicate consisted of a single Petri dish

Figure 1. Colony morphology of Beauveria bassiana strains BCa-09 and BP2-07 after 14
days at 25°C on SDA (left) and PDA (right). a) BCa-09 obverse; b) BCa-09 reverse; c) BP2-07
obverse; d) BP2-07 reverse.
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Figure 2. Beauveria bassiana BCa-09 microscopic morphology
stained with lactophenol cotton blue, light microscopy.

Colony growth dynamics

Both strains showed consistent radial expansion throughout the 14-day incubation period,
with SDA supporting faster growth than PDA for both strains (Table 2, Figure 3). Strain BCa-09
grew significantly faster than BP2-07 on both PDA and SDA at all measurement points (p < 0.01,
Student’s t-test). On day 14, BCa-09 reached 43.8 + 1.5 mm on PDA and 49.1 # 1.8 mm on SDA,
compared to 36.5 + 1.3 mm and 40.2 + 1.5 mm for BP2-07, respectively. Linear growth rates were
3.51 mm/day (PDA) and 3.87 mm/day (SDA) for BCa-09, and 2.95 mm/day (PDA) and 3.21 mm/
day (SDA) for BP2-07. Thus, BCa-09 grew approximately 19% faster than BP2-07 across both
media. We acknowledge that repeated-measures ANOVA would have been more appropriate for

analyzing colony growth over time. This represents a methodological limitation of the present
study and will be addressed in future research

Table 2.
Colony diameter (mm, mean * SD, n = 3) of B. bassiana strains BCa-09 and BP2-07 on
PDA and SDA at 25°C.
Day BCa-09 PDA BCa-09 SDA (mm) | BP2-07 PDA (mm) | BP2-07 SDA
(mm) (mm)

3 54+0.3 6.8+0.4 4.2+0.2 51+0.3

7 18.2+0.8 21.5+0.9 14.6 £ 0.6 16.9 + 0.7

10 29.6 £1.2 342+1.4 23.8+1.0 274 +1.1

14 438+ 15 49.1+1.8 36.5+1.3 40.2+1.5
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Figure 2. Comparative colony growth of B. bassiana strains BCa-09 and BP2-07 on PDA and
SDA at 25°C over 14 days. Points represent mean colony diameter; bars indicate + SD (n = 3
independent replicates per treatment). p < 0.01 indicates a statistically significant difference
between strains BCa-09 and BP2-07 within the same culture medium at each indicated time
point (days 3, 7, 10, and 14), as determined by Student’s t-test (two-tailed).

Blue: BCa-09; Red: BP2-07.

Molecular Identification and Phylogenetic Analysis

PCR amplification of the ITS region using primers ITS1/ITS4 produced a single sharp band
of approximately 580 bp for both strains BCa-09 and BP2-07 (Figure 4). No non-specific ampli-
fication products were observed. The positive control yielded an identical ~580 bp band, while
the negative control showed no amplification, confirming the specificity and reliability of the PCR
assay. ITS sequences of both strains were deposited in NCBI GenBank under accession numbers
PZ449059 (BCa-09) and PZ449060 (BP2-07). BLAST analysis of the ITS sequences against the
NCBI GenBank nucleotide database revealed 100% nucleotide identity and 100% query coverage
(E-value = 0.0; Max Score = 791) for both strains with B. bassiana reference sequences (Table
3). These results provide strong molecular evidence for the identification of both strains as B.
bassiana. Phylogenetic analysis by the Neighbor-Joining (N]J) method based on ITS sequences
(Kimura 2-parameter model, 1000 bootstrap replicates, MEGA 11) is presented in Figure 5. Both
strains BCa-09 and BP2-07 clustered together within a single, well-supported B. bassiana clade
with a bootstrap value of 99%, indicating high confidence in their grouping. Within this clade,
the Kazakhstani strains were most closely related to B. bassiana (MH855730.1), with which they
shared 100% ITS sequence identity. The B. bassiana clade received a bootstrap support of 96%,
clearly separating it from the sister taxon Beauveria pseudobassiana CBS 130446 (JN655099.1),
which formed a distinct clade (bootstrap 82%). Beauveria brongniartii CBS 111.73 (MH854321.1)
occupied a more basal position within the genus Beauveria (bootstrap 79%), consistent with the
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known phylogenetic relationships among Beauveria species [10]. Akanthomyces aculeatus TS772
(KC519370.1) was placed as the outgroup, confirming the monophyly of the Beauveria ingroup.
The phylogenetic topology is fully consistent with the BLAST identification of both BCa-09 and

BP2-07 as B. bassiana.

Table 3.
BLAST results for ITS sequences of B. bassiana BCa-09 and BP2-07 vs. NCBI GenBank
(BLASTN).
Strain Species Score | Coverage | Identity |E-value |GenBank Query
(%) (%) reference Accession
accession
BCa-09 | Beauveria bassiana | 791 100 100 0.0 MZ159827.1 | pz449059
BP2-07 | Beauveria bassiana | 780 100 100 0.0 JQ781747.1 PZ449060

Figure 4. PCR amplification of the ITS region from Beauveria bassiana strains using prim-

ers ITS1/ITS4.L - 1 kb DNA ladder (key band sizes indicated: 3000, 2000, 1500, 1000, 750, 500

bp); Lane 1 - BCa-09 (PZ449059); Lane 2 BP2-07 (PZ449060); + - positive control; - negative
control. Red arrow indicates the ~580 bp ITS amplicon (between the 500 and 750 bp ladder
bands). Gel: 1.0% agarose, ethidium bromide staining, UV visualization.
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Figure 5. Neighbor-Joining phylogenetic tree based on ITS region sequences of Beauveria
bassiana BCa-09, BP2-07, and related sequences from NCBI GenBank. Bootstrap values (1000
replicates) are shown at nodes. Scale bar = 0.02.

Bioassay results

Both strains BCa-09 and BP2-07 showed pathogenicity against Trialeurodes vaporario-
rum L. under laboratory conditions. Cumulative mortality data are presented in Table 4. Fungal
sporulation was confirmed on cadavers in moist chambers, verifying B. bassiana as the causative
agent of mortality.

Table 4.
Cumulative mortality (%, mean * SD, n = 4) of Trialeurodes vaporariorum
nymphs treated with B. bassiana BCa-09 and BP2-07 (1x107 conidia/mL) over 11 days.

No. Strain Day 3 Day 5 Day 7 Day 10 Day 15

1. BP2-07 5.0£5.0 15.0+2.8 42.5+6.2 62.5+2.5 80.0+4.1

2. BCa-09 0.0 17.5+2.5 32.5+7.5 55.0+5.0 87.5+4.7

3. Control 0.0 0.0 0.0 0.0 0.0
Discussion

Both strains, BCa-09 and BP2-07, were assigned to B. bassiana based on their macroscop-
ic colony morphology, ITS sequence similarity (299%), and phylogenetic placement. On PDA,
both strains formed white to cream, cottony colonies; on SDA, colonies of both strains displayed
yellowish-cream to golden-yellow pigmentation. This medium-dependent color variation is a
well-documented phenomenon in Beauveria, which may be associated with differences in media
composition that influence secondary metabolite production and pigmentation [4, 22, 23]. The
consistency of these characteristics across both strains further supports their assignment to B.
bassiana.
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The most notable difference between the two strains was the colony growth rate. BCa-09
(Turkestan region) exhibited approximately 19% faster growth than BP2-07 (Almaty region) on
both PDA and SDA media (p < 0.01). Previous studies have likewise demonstrated substantial
differences in radial growth among B. bassiana isolates originating from different geographic re-
gions, suggesting that growth performance can vary considerably among isolates even within the
same species [12, 13]. Although the observed difference in growth rate may reflect isolate-specific
physiological variation associated with geographic origin, the present dataset is insufficient to
distinguish geographic effects from strain-specific variation. Furthermore, the limited number
of strains investigated (n = 2) represents an important limitation of the present study. There-
fore, the observed differences should be interpreted with caution and should not be generalized
without further evaluation of a larger collection of isolates from diverse geographical regions.

SDA consistently supported faster radial growth than PDA for both strains, consistent with
previous studies comparing these media for Beauveria species [11, 16, 17]. The higher availabil-
ity of organic nitrogen in SDA, primarily due to peptone, may promote faster mycelial growth
by supplying readily available amino acids and other organic nitrogen compounds required for
fungal metabolism and biosynthetic processes. Similar medium-dependent variations in growth
performance have been reported for B. bassiana isolates from different geographical origins [11,
24]. For comparison, Sevim et al. [11] reported colony diameters ranging from 32 to 48 mm for
B. bassiana isolates grown on PDA after 14 days of incubation at 25°C, which is comparable to
the values obtained in our study (36.5-43.8 mm). These results indicate that the investigated
strains exhibit typical cultural growth characteristics of B. bassiana.

ITS-based analysis supported the identification of both strains as B. bassiana and represents
a preliminary identification based on single-locus barcoding, consistent with recent studies on
Kazakhstani Beauveria isolates [15, 18, 25-28]. The ITS region is an effective and widely accepted
barcode for primary species-level identification of fungi [9], including Beauveria [10]. However,
it has well-recognized limitations for intraspecific analysis: the low sequence variation within
B. bassiana renders ITS insufficient for reliable discrimination of closely related strains or for
reconstructing population genetic structure [12]. For such purposes, multilocus approaches
incorporating protein-coding genes such as EF1-q, Bloc, RPB1, and RPB2 are recommended, as
these markers provide substantially greater resolution within the genus Beauveria [10, 12, 29].
ISSR markers have also proven effective for population-level diversity assessment of B. bassiana
[30]. Therefore, future research should employ multilocus sequencing approaches to achieve
a more comprehensive characterization of the genetic diversity and population structure of
indigenous strains.

The preliminary bioassay results demonstrated that both strains, BCa-09 and BP2-07,
were pathogenic to the greenhouse whitefly (Trialeurodes vaporariorum) under laboratory
conditions (Table 4). Strain BP2-07 showed an earlier onset of mortality (day 3: 5.0 + 5.0%),
whereas BCa-09 achieved higher cumulative mortality by day 11 (87.5 * 4.7% vs. 80.0 + 4.1% for
BP2-07). The faster-growing strain BCa-09 also exhibited greater cumulative mortality by day
11; however, whether colony growth rate is related to virulence cannot be determined from the
present data. The observed difference in mortality may reflect strain-specific variation in viru-
lence-related traits, although the mechanisms underlying this difference were not investigated in
the present study [5, 11]. These results are consistent with reports of B. bassiana pathogenicity
against whitefly species in Kazakhstan and Central Asia [18, 25] and support the potential of
these native strains as preliminary candidates for further bioinsecticide development [26, 27].
Further evaluation, including LCs and LT, determinations, sporulation capacity, and tolerance
to relevant environmental stresses, would be necessary to more comprehensively assess their
biocontrol potential under field conditions [17, 28].

16 Ne3(156) JLH. 'ymunee amviHdarst Eypazus yammuik yHueepcumeminiy XABAPIIBICHL. Buo102usinblK FolabiMoap cepusicol
/2026 BULLETIN of L.N. Gumilyov Eurasian National University. Bioscience series
BECTHHK Espasulicko2o HayuoHa/abHo20 yHusepcumema umeru JL.H. ['ymunaesa. Cepust 6uosozuieckue HayKu



Morphological and Molecular Characterization of Native Beauveria bassiana Strains
and Their Virulence Against Trialeurodes vaporariorum

Conclusion

Both Beauveria bassiana strains (BCa-09 and BP2-07) from different regions of Kazakhstan
were characterized using morphological and molecular approaches. The strains were assigned to
B. bassiana based on ITS sequencing and phylogenetic analysis and demonstrated pathogenicity
against Trialeurodes vaporariorum under laboratory conditions. Strain BCa-09 exhibited faster
colony growth and slightly higher cumulative mortality than strain BP2-07. Although only two
strains were examined in this study, the results expand current knowledge of native Beauveria
isolates in Kazakhstan and provide a basis for further comprehensive evaluation of their potential
as biological control agents.
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Keprinikri Beauveria bassiana miramaapbiHbIH, MOP}0JIOTUAIBIK,
»K9He MOJIeKy/1aJ/IbIK, CAIIATTaMachl >K9He 0JIap/bIH,
Trialeurodes vaporariorum-ra Kapcbl BUPYJI€HTTL/Iiri

Tammryn H.E.*!, Illucen6aesa HK.%, 9aixaHKbis3bl A.3,
Annbic6aeBa K.A.4, Ycnanos 9.M°

12345 K Xuembaes amuindarsl Kazak ecimOik Kopray yxcaHe KapaHmMUH FblAbLMU-3epmmey
uHcmumymeul, Aamamel K., Kasakcmau

Anaartna. Beauveria TybICbIHA KaTaTbIH 3HTOMONATOTeH/Ai CaHbIpayKyJaKTap 3UsdHKeC
OH/IKTEpMeH TypaKThl OMOJIOTHUSJIBIK KYpecTe KOJIJaHyFa NepCleKTUBaJIbl areHTTEP peTiH/e
KapacThIpblIa/bl. 3epTTeY/iH MaKcaTbl Ka3aKcTaHHBIH OHTYCTIr MeH OHTYCTiK-LIBbIFbIChIH/AAFbI
Coleoptera oTpsiibl eKinfepiHeH 6eJiiHin anbiHFaH Beauveria bassiana TypiHiH BC a-09 »xene BP2-07
HATHUBTI IITaM/JapbIHbIH MOPOJIOTUSIBIK XKoHE MOJIEKYJIaJIbIK CUIIaTTaMaJ/IapblH 3epTTeY, COH/1al-
aK oJIapJblH, KblIblKal akKaHaTbiHa (Trialeurodes vaporariorum) KaTbICTbl BUPYJIEHTTIJIITIH
6arasiay 60161 KosloHUsAIapAbIH 6CYy XKbLI1JaM/AbIFbl KApTON-AeKCTpo3/bl arapza (PDA) »xoHe
Cabypo arapeigga (SDA) 25 °C TemnepaTtypaja 14 Taysik 60Mbl aHbIKTaJAbl. MoJieKy1albIK
uaeHTUdukanus pubocoMmanbiK PHK-HbIH ik TpaHcKpunuusiaHaTbiH creicepi (ITS) aliMarbiH
CeKBeHUpJIey apKbLIbl Kyprisijin, keitin 1000 6yTcTpen-KaTaaaHbIM KosiaaHblirad Neighbor-Join-
ing aficiMmeH QpuoreHeTHKAJBIK TaslAay Kacaiabl. Bupysnentrinik T vaporariorum HumdanapbiHa
1 x 107 KoHUAMSA/MJI KOHLEHTPALUACBIHAAFbl KOHUMSA CyClIeH3UsANapbIHbIH acepi 11 TayJ1ik
00iibI OaFasiay apKblibl aHbIKTanAbl. BCa-09 mtamel eki KopekTik optazia Aa BP2-07 mitamMmbiMeH
CaJIbICTBIPFaH/a KOJIOHUSIAPAbIH al TapJIbIKTal XKOFaphl 6CY Kbl1AaM/AbIFbIH KepceTTi (p < 0,01).
BLAST Tanpaysl eki utaMmHbiH a GenBank nepektep 6a3aceiH/ja opHaJacThIpbLIFaH B. bassiana
pedepeHcTik Ti3bekTepiMeH 299% HYKIEOTUATIK YKCACThIKKA e eKeHiH KepCeTTi, OyJ1 0J1ap/bIH,
TAaKCOHOMMUSIJIBIK THICTUIIriH pacTazbl. PuioreHeTUKAJBIK Tal/lay HOTHKeECIHAE eKi iTaM aAa 99%
OyTcTpenTik KoJigayMeH B. bassiana pepepeHCTiK U301 TTapbIMeH Oip KJacTepre TONTACTHI.
Eki mrtam ga T vaporariorum-fa KaTbICThI IATOTEH/iK 6esiceH/ ik KepceTTi: 11-Taynikke Kapait
KYMYJATUBTIK eJiM-xkiTiMm BCa-09 mwrtamel yiin 87,5 + 4,7%, an BP2-07 wrtams yuin 80,0 +
4,1% Kypa/Zibl. ATbIHFaH HOTHXKeJlep 3epTTeJreH B. bassiana miTaMlapblHbIH, BUPY/JI€HTTIITIH
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pacTaiiibl )xoHe oJlapAblH T vaporariorum-fa Kapcbl 6MOJIOTHUSJIBIK KYpPecC areHTTepi peTiHjae
O/laH 9pi 3epTTey YIIiH NepCcreKTUBaJbl EKEHIH KopceTe/|.

TyuiH ce3aep: Beauveria bassiana, Trialeurodes vaporariorum, sSHTOMONAaTOTeHA1
caHbIpayKysakTap, ITS alimarsl, pusoreHeTuKanbIK Taagay, Coleoptera

Mopd¢oornyeckas v MoJIeKy/JasipHas XapaKTepUCTUKA MeCTHbIX IITaMMOB Beauveria
bassiana v ux BUpysieHTHOCTb IPpOTHUB Trialeurodes vaporariorum

Tammmrya H.E.*', HOK.%2, Aquaxankeissl A3, Annbsic6aesa K.A.%, Ycnanos A.M®

12345 Kazaxckuil Hay4Ho-ucc1e008ameAbCKUll UHCMUMym 3aujumol U KApaHmMuHa
pacmenuli umeHnu K. XKuembaesa», Aamamol, KazaxcmaH

AHHOTanUsA. JHTOMONATOreHHbIe IPUOBI poJia Beauveria paccMaTpuBalOTCs Kak Mep-
CIEKTUBHbIE areHThI JJIs1 YCTOMYMBOT0 GHMO0JIOTHYECKOI'0 KOHTPOJISI HACEKOMbIX-BpeIUTeeH.
Llesb10 JaHHOTO UCCAE0BAaHUS ObLIO U3yYyeHHEe MOPPOJIOrUYECKUX U MOJIEKYJISIPHBIX XapaK-
TEPUCTHUK [BYX HATUBHBIX IITaMMOB Beauveria bassiana - BCa-09 u BP2-07, Bbiie/1IeHHBIX U3
npejcraBuTesieit oTpsizia Coleoptera Ha 1ore u 10ro-sBoctoke KazaxcraHa coOTBETCTBEHHO,
a TaK»Ke OLeHKa MX BUPYJIEHTHOCTU B OTHOLIEHUH TENJIUYHOU OesioKpblIKU Trialeurodes
vaporariorum. CKOPpOCTb POCTa KOJIOHUH ONpeeisiid Ha KapTodesbHO-AeKCTPO3HOM arape
(PDA) u arape Ca6ypo (SDA) npu 25 °C B TedeHue 14 cyTok. MosieKy/sIpHYI0 UeHTUPUKALUIO
IPOBOJMJIU NOCPESCTBOM CEKBEHUPOBAHHUS Y4acTKa BHYTPEHHEr 0 TPAaHCKPUOUPYEMOTO ClIeN-
cepa (ITS) pPHK c nocneaywoumym ¢uioreHeTudeckuM aHaansoM MetoaoM Neighbor-Joining
c ucnoJsib3oBaHueM 1000 6yTcTpen-noBTOPHOCTEN. BUPY/IEHTHOCTb IITAMMOB OLlEHUBAJIH 110
UX Bo3zeicTBuI0 Ha HUM$ T, vaporariorum npyv KOHILeHTPaL Uy KOHUAMM 1 x 107 KoHuaui /M
B TeueHue 11 cytok. lllTamm BCa-09 xapakTepru3oBaJjics JOCTOBEPHO 60Jiee BbICOKOM CKOPO-
CTbI0 POCTA Ha 06erX MUTATENbHBIX CpeJlax o cpaBHeHHUI0 ¢ BP2-07 (p < 0,01). BLAST-ananus
nokasaJj 299% cxo[iCTBO HyKJIEOTUHBIX N10CJIe[0BATEbHOCTEN 060MX LITAMMOB C pedepeHc-
HbIMU MOCJE/I0BATEJNbHOCTAMU B. bassiana, npejcTaBjieHHbIMU B 6a3e faHHbIX GenBank, uyTo
HNOATBEPK/1A/I0 UX TAKCOHOMHUYECKYI0 IPUHAAJIEXKHOCTb. B dusoreneTuyeckom aHavse oba
IITaMMa KJIaCTEPU30BaJIMCh C pedepeHCHbIMU U30JATaMu B. bassiana npy 6yTcTpen-nojJepke
99%. 06a wTaMMa NPOSIBUJIM NATOT€HHY0 aKTUBHOCTb B OTHOWEeHUHU T. vaporariorum: k 11-m
CyTKaM KyMyJISTUBHasi CMEPTHOCTb cocTaBua 87,5 + 4,7% assa BCa-09 u 80,0 + 4,1% a4
BP2-07. [lonydyeHHble pe3y/bTaThl IOATBEPXKAA0T BUPYJIEHTHOCTb UCCJIEJOBAHHBIX LITAMMOB
B. bassiana v yKa3bIBalOT Ha UX ePCINEKTUBHOCTD JJisl AaJbHENIIEr0 U3yYeHUs1 B KaueCcTBe
areHTOB 6MOJIOTHYECKOT0 KOHTpoJsA T vaporariorum.

KiroueBsle ci1oBa: Beauveria bassiana, Trialeurodes vaporariorum, SHTOMOINATOTeHHbIE
rpu6sl, [TS-pervon, pusoreneruyeckuit ananus, Coleoptera
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