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Abstract

The article provides a preliminary screening of Asian locust larvae aged 2-3 years for the
virulence of 25 isolates isolated from insects belonging to different systematic groups of fungi
Beauveria bassiana. Five of the 25 strains showed high biological activity against larvae, (BCol-14,
BSc1-15, BSc2-15, BTrl-16, BPit-16) reaching a mortality rate of 90-100% 21 days after
inoculation. The strains that have the best effect on the level and rate of mortality of the host
organism are - BCo1-14, BSc1-15, BSc2-15, BTr1-16, BPit-16. The greatest biological activity was
observed in the BScl-15 strain, as the mortality rate of test organisms was only 100% within 15
days of exposure. The lowest activity was shown by the BCis-14 strain in the range of 35.0-62.5%.
At the same time, the mortality rate of Asian locust larvae in the control variant (without treatment)
for 21 days was 15.0+£2.88%. Thus, the proportion of highly toxic forms (80-100% lethality) in the
total number of studied strains was not more than 44%, and the proportion of mildly toxic forms
(less than 80% activity) was 56%.

Keywords: entomopathogen, virulent, Beauveria bassiana, strain, crop, Locusta migratoria
migratoria L., conidia, fungi, screening.

Introduction

Locusts, especially herbivores, one of the most harmful groups of multi-element pest crops
[1]. Kazakhstan has 270 locust species. 15-20 species pose a high risk to crops and fields [2].

Asian locusts are one of the most dangerous locusts in Kazakhstan (Locusta migratoria
migratoria L.). During periods of mass reproduction, they can cause enormous damage,
incomparable to the damage caused by other pests. In 1999, locusts destroyed only 220,000 hectares
of crops in Kazakhstan, costing $15 million. In 2000, the area treated with insecticides was 8.0 min.
hectares, which is 9 times more than the average long-term cultivation of previous years [3].
Currently, only chemical insecticides are used in the CIS for locust control. However, widespread
use of pesticides is known to have a number of important deficiencies, the most important of which
are the emergence of persistent pest populations and environmental pollution [4].

In this regard, the alternative environmentally friendly plant protection methods should be
sought. One such method of suppressing harmful phytophages is microbiological protection. The
microbiological method plays an important role in the development of such methods [5, 6].

Research aimed at developing technologies for the production of biological drugs is relevant
for Kazakhstan, but the production and use of fungicides in Kazakhstan is not yet widespread, but
they have been able to effectively regulate the number of pests [3, 4, 7]. At present, there are almost
no local drugs in the country that are highly effective against pests based on entomopathogenic
strains [8]. Thus, the development of highly effective biological sources, optimization of their
development and use is one of the prerequisites for the widespread introduction of
entomopathogenic microorganisms in plant protection practices in Kazakhstan and provides eco-
friendly agricultural products, which is one of the key components of national health and safety.
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In connection with the above, the purpose of our study was to explore the possibility of using
entomopathogenic hypomicets to control the number of Asian locusts in south-eastern Kazakhstan.

Research materials and methods

Virulence assessment experiments used 25 strains of entomopathogenic fungus belonging to
the genus Beauveria bassiana, isolated from pathological material collected in 2009-2016 by the
staff of the Biotechnology Laboratory of the Kazakh Research Institute of Plant Protection and
Quarantine named after Zh. Zhiembayev in different climatic zones of Kazakhstan and Kyrgyzstan
(table 1).

The Biotechnology Laboratory of the Kazakh Research Institute for Plant Protection and
Quarantine named after Zh. Zhiembayev carried out an assessment of the biological activity of B.
bassiana strains against Asian locust larvae Locusta migratoria migratoria L. (Orthoptera:
Acrididae) at the age of 2-3 years (table 2).

To test B. bassiana strains, 2-3 young larvae of Asian locusts from the Bakanas district and
Balkhash district of Almaty province were collected.

Table 1. B. bassiana strains used in experiments to assess the biological activity of Asian locusts

No. Strain Selected object Location, year
name
1 2 3
Mountainous area
1 BlLe,-13 Lepidoptera Almaty region, Sarkan district, Dzungarian Alatau (1400-
1500 m above sea level), July 25, 2013
2 | BCol;-13 Coleoptera Almaty region, Sarkan district, Dzungarian Alatau (1200-
1500 m above sea level), 2013
3 BP;-13 Pentotamidae Almaty region, Sarkan district, Dzungarian Alatau (1200-
1500 m above sea level), July 25, 2013
4 BEL-13 Elateridae Almaty region, Sarkan district, Dzungarian Alatau (1200-
1500 m above sea level), July 25, 2013
5 BCh-13 Chriysomelidae Almaty region, Sarkan district, Dzungarian Alatau (1200-
1500 m above sea level), July 25, 2013
6 BlLe;-14 Lepidoptera Kostanay, forest-steppe landscape, Tobol River, June 22,
2014
7 BCo;-14 Coleoptera Kostanay, forest-steppe landscape, Tobol River, June 22,
2014
8 BCi;-14 Cicadellidae North Kazakhstan region, Kostanay, Tobol River, June
2014
9 BCi,-14 Cicadellidae North Kazakhstan region, Kostanay, Tobol River, June
2014
10 | BCis-14 Cicadellidae North Kazakhstan region, Kostanay, Tobol River, June
2014
11 | BSc;-15 | Scolytidae (Ips hauseri) | Medeu lli-Alatau at an altitude of 1200-1500 m above sea
level, 2015
12 | BSc,-15 | Scolytidae (Ips hauseri) | Medeu Ili-Alatau at an altitude of 1200-1500 m above sea
level, 2015
13 | BSc;-15 | Scolytidae (Ips hauseri) | Medeu lli-Alatau at an altitude of 1200-1500 m above sea
level, 2015
14 | BScg-15 | Scolytidae (Ips hauseri) | Medeu lli-Alatau at an altitude of 1200-1500 m above sea
level, 2015
15 | BScyp-15 | Scolytidae (Ips hauseri) | Medeu Ili-Alatau at an altitude of 1200-1500 m above sea
level, 2015
16 | BOr;-16 Orthotomicus suturalis Kyrgyz Republic, June 2015
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17 | BSc;-16 Ips hauseri Kyrgyz Republic, June 2015
18 | BTry-16 | Trypodendron cirratum Kyrgyz Republic, June 2015
19 BPit-16 Pityogenes spesivtsev Kyrgyz Republic, June 2015
20 BP;-16 Pentotamidae Kyrgyz Republic, June 2015
Steppe area
21 | BCaym- Carabidae South Kazakhstan region, Makhtaral district, Yessentayev
village, June 30, 2009
22 | BCaggm- Carabidae South Kazakhstan region, Makhtaral district, Yessentayev
09 village, June 30, 2009
23 | BCoy)-09 Coleoptera Zhambyl region, Kordai district, June 2009
24 | BScar-09 Scarabidae Zhambyl region, Kordai district, July 2009
25 BHy-09 Hymenoptera Zhambyl region, Kordai district, July 2009

Locust cultivation. In order to obtain a large number of conidia of locust, 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 [9-12].

Autoclaving mode - 0.8 atm. 30 min.

Pure growth of entomopathogenic fungi were obtained by repeated inoculation (Fig. 1). 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. The fungus spores were then placed in a thermostat at a
temperature of 25-30°C and dried.

After drying the conidia mass, the standard method was used to calculate the pathogen titer
under the Goryaev chamber (Fig. 2) [9-14].

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

Results and discussion

The research was conducted in the summer at the biotechnology laboratory of the Kazakh
Research Institute for Plant Protection and Quarantine.

According to the virulence of 25 strains of the fungus B. bassiana isolated from dead bodies
found in different systematic groups and in different regions (Almaty region, Sarkan district,
Dzungarian Alatau (1400-1500 m); Kostanay region, forest-steppe landscape, Tobol River; North
Kazakhstan region, Kostanay city, Tobol river; Medeu Ili-Alatau at an altitude of 1200-1500 m;
South Kazakhstan, Makhtaral district, steppe landscape; Zhambyl region, Kordai district, steppe
landscape; Kyrgyz Republic) the first screening of larvae of L. migratoria L. 2-3 years of age was
carried out and virulence was determined.

Figure 1. Inoculation of strains in a solid medium modified by Saburo
and strains grown at a temperature of 25°C.
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Evaluation of the biological activity of fungi in the laboratory was carried out by the standard
method in a plastic container, and a climatic chamber. The larvae of test insects were placed on 10
trees in each glass. It is a plastic glass with a volume of 1000 ml. The infestation of larvae with
entomopathogenic fungi was carried out by submerging 2 ml of the suspension on 10 trees. The
controlled larvae were treated with distilled water. If several inoculum concentrations are assessed
at the same time, low-titer versions are processed first. The experiment was laid out with four
replication.

Figure 2. Preparation of a suspension of fungal conidia for locust infestation
and calculation of the number of titers.

For 21 days after inoculation, the glasses were inspected daily, all dead trees were removed,
and food was changed as needed (figure 3). Further, to determine the cause of death of dead trees
and the level of mycelium growth in them, they were placed in a glass, humid chamber (Petri dish
with a filter soaked in water) (figure 4). The results of the study showed that among the dead trees
in the humid chamber, the mycelium covered the dead ones under the influence of fungi (figure 5).

Figure 3. Feeding and accounting of experimental Asian locusts.
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BSc,-15
ax10°

Figure 5. Suppression of mycosis by locusts placed in a humid chamber.

The level of 100% suppression of dead Asian locust trees by fungal mycelium was not
observed in any test strains. Maximum growth of mycelium was observed in strain BSc;-15 (97%),
and minimal growth was observed in strain BEL-13 (25%). In other strains, the proportion of dead
trees covered with mycelium varied from 31 to 92% (figure 6).
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BCi,-14; 11-BSc;-15; 12-BSc,-15; 13-BSc;-15; 14-BScs-15; 15-BSc,0-15; 16-BOr;-16; 17-BSc;-16; 18-
BTr;:-16; 19-BPit-16; 20-BP;-16; 21-BCaym)-09; 22-BCas(m)-09; 23-BCo,)-09; 24-BScar-09; 25-BHy-09

Figure 6. Extent of mycelium suppression of dead Asian locust trees after
infection with a fungus strain B. bassiana.
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Statistical analisis was carried out by the method of analysis of variance using the application
software package «Sigma STAT 32», «Sigma Plot 32» and with the help of Excel spreadsheets.

At the first stage of laboratory experiments, the biological activity of L. migratoria L. 2-3-
year-old larvae was determined due to the timing of infection of 25 strains of fungi belonging to the
genus B. bassiana (table 2).

Table 2. Dynamics of biological activity of strains belonging to the genus B. bassiana to larvae of

L. migratoria L. 2-3 years old (Almaty, Laboratory of Biotechnology, KazNIIS, 2019)

Strain Title Lethality%. days after infection
5 9 13 17 21
BLe2-13 | 5x10’ 42.5+11.0 52.5+8.5 62.5+12.5 67.5+8.5 72.5+9.4
1x10’ 35.0+6.45 40.5+9.5 55.0+6.4 75.248.2 82.5+7.5
5x10° 15.0+6.45 25.0+9.2 52.5+13.1 67.5+13.1 75.0+104
1x10° 12.5+4.78 20.0+7.07 20.0+7.07 25.2+3.4 30.045.7
BCol1- 5x10’ 35.0+6.45 52.5+8.5 75.0£11.9 | 77.5£11.08 | 85.0+12.0
13 1x10’ 45.0+10.4 57.5+15.4 62.5+13.1 | 65.0+11.07 | 75.0+10.5
5x10° 22.5+4.7 25.0+2.8 27.5+4.7 32.5+6.2 37.5+2.5
1x10° 125 +2.5 20.0+4.0 25.0+8.66 30.0+4.8 37.5+7.5
BP1-13 5x10’ 425425 62.5+7.5 725 +11 75.045.2 80.0+7.2
1x10’ 27.5+7.5 37.546.2 57.5+13.1 67.5+6.2 77.5+13.1
5x10° 17.5+6.2 25.0+2.8 27.5+4.7 32.5+2.5 40.0+6.2
1x10° 15.05.0 20.0+7.07 25.0+8.6 30.0+12.2 | 35.0+2.88
BEL-13 5x10° 25.0+6.4 37.546.2 475 +4.7 62.5+10.8 | 70.0+10.3
1x10’ 32.5+8.5 37.5+9.4 45.0+4.8 55.0+5.0 62.5+13.1
5x10° 15.05.0 30.0+6.3 40.0+7.2 50.0+10.0 55.0+5.0
1x10° 10.0+4.08 22.5+7.5 25.0+8.6 30.0+4.08 37.5+6.2
BCh-13 5x10° 15.05.0 47.5+11.8 65.0+14.4 75.5+16.2 | 80.0+12.2
1x10’ 30.0+10.8 43.1+7.2 65.0+11.9 67.5+12.5 | 75.0+16.2
5x10° 20.0+4.08 37.546.2 47.5+11 57.5+7.5 62.5+7.5
1x10° 15.045.0 27.5+8.5 47.5+11 52.5+4.6 70.0+7.07
BLel-14 | 5x107 37.5+10.3 57.5+20.1 82.5+4.7 90.0+4.08 100
1x10° 35.0+2.8 52.4+9.4 80.0+10.8 85.0+11.8 95.0+5.0
5x10° 30.049.12 35.0£9.5 40.016.2 50.0+6.5 62.5+7.5
1x10° 7.5+4.78 25.5+13.2 37.5+9.4 45.0+4.3 55.0+5.0
BCol- 5x10’ 50.0+4.08 70.0+4.08 85.0+5.0 95.2+10.3 100
14 1x10° 27.5+7.5 37.546.2 50.0+8.1 60.0+9.1 90.0+5.77
5x10° 20.0+4.08 22.5+2.5 30.0+9.1 40.0+7.07 55.0+5.0
1x10° 5.0+5.0 7.5+4.7 27.5+2.5 35.0+4.03 45.0+6.4
BCil-14 5x10’ 62.5+7.5 68.5 +2.5 82.5+6.2 97.0+10.02 100
1x10° 35.0+6.4 47.5+8.2 55.0+8.6 70.0+7.07 85.0+9.5
5x10° 17.5+8.5 27.5+11 40.0%5.2 47.5+11.3 62.5+7.5
1x10° 17.5+8.5 17.5+6.2 22.5+2.5 30.0+4.08 42.5+7.5
BCi2-14 5x10’ 35.0+6.45 70.0+7.07 825 +2.5 85.0+2.8 100
1x10’ 30.0+9.1 57.5+7.5 62.5+7.5 75.0+14.2 | 90.05.77
5x10° 17.5+6.29 22.5+8.5 32.5+13.1 45.0+8.6 67.5+11.1
1x10° 7.5+4.78 20.0+7.7 30.0+4.08 35.0+6.4 55.0+5.0
BCi4-14 5x10’ 35.0+11.9 43.5+6.2 52.5+7.5 57.5+8.53 62.5+7.5
1x10’ 25.0+5.0 42.5+6.5 50.0+10.8 55.5+8.5 75.048.7
5x10° 5.0 5.0 12.5+6.2 22.5+10.3 27.5+10.3 45.0+8.2
1x10° 7.5+4.7 10.0+4.0 15.0+8.2 25.0+10.4 | 35.0+2.88
BSc1-15 | 5x107 52.5+19.7 97.5+2.5 100 100 100
1x10’ 32.5+8.5 87.5+7.5 100 100 100
5x10° 25.0+8.6 92.5+4.7 100 100 100
1x10° 17.5+2.5 40.0+8.1 87.5+4.7 100 100
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BSc2-15 | 5x10’ 35.0+14.4 80.0+10.8 100 100 100
1x10° 32.5+9.4 65.0+12 100 100 100
5x10° 30.0+7.07 50.0+10 95.0+5.0 100 100
1x10° 17.5+4.7 20.0+5.7 40.0+7.07 60.0+40.8 92.5+7.5
BSc7-15 |  5x10° 45.0+6.4 80.0+10.8 97.5+7.07 100 100
1x10° 22.5+6.29 65.0+11.9 75.0+18.4 90.5+4.08 100
5x10° 20.0+7.07 50.0+10 60.0+8.4 82.5+17.5 100
1x10° 15.0%5.0 20.0+5.7 35.0+8.6 52.5+7.5 75.0+8.66
BSc8-15 | 5x10° 40.0+9.1 80.0+8.1 92.5+4.7 100 100
1x10° 25.0+10.4 50.0+8.2 80.0+9.1 100 100
5x10° 22.5+10.3 40.5+8.6 72.546.2 92.5+7.5 100
1x10° 22.5+2.5 27.5+11 32.5+9.4 425+4.78 | 65.2+7.07
BSc10- 5x107 50.0+10.8 80.0+9.1 90.0+2.8 92.5 +4.78 100
15 1x107 17.5+6.2 55.0+10.4 85.0+4.08 90.0+4.08 100
5x10° 20.0+8.1 35.0+2.8 40.0%5.2 60.2+4.08 | 75.0+8.66
1x10° 15.0+6.4 25.0+2.8 35.0+2.8 425+4.78 | 67.5+8.09
BOr1-16 | 5x10’ 325425 77.5+6.2 95.0+5.0 100 100
1x107 30.0 £7.07 55.0+2.8 62.5+10.8 87.5+7.5 92.5+7.5
5x10° 30.0+13.2 37.545.7 57.5+7.2 82.5+6.8 90.0+5.77
1x10° 17.5+2.5 27.5+8.5 32.5+4.7 52.5+8.53 70.0+9.2
BSc1-16 | 5x107 40.0+9.1 45.0+6.2 70.0+8.1 80.0+4.08 92.5+7.5
1x107 40.0+9.1 45.5+8.1 67.5+11 80.0+7.07 95.045.0
5x10° 35.0+12.5 40.2+8.6 45.0+8.2 55.0+6.4 60.0+8.14
1x10° 33.5+8.5 35.0+8.6 42.5+7.07 50.0+17.3 57.5+7.1
BTr1-16 | 5x10’ 57.5+6.2 92.5+7.5 100 100 100
1x10’ 57.5+13.7 97.5+2.5 100 100 100
5x10° 30.048.1 92.5+4.7 100 100 100
1x10° 27.5+4.7 45.0+9.5 67.5+4.7 90.0+5.72 100
BPit-16 5x107 46.0+14.0 95.0+2.8 100 100 100
1x10° 25.0+13.2 55.0+8.6 70.0+7.07 80.0+6.31 95.0+5.0
5x10° 22.5+8.5 30.0+9.1 45.245.2 52.5+4.78 | 75.0+8.07
1x10° 375425 42 5+4.7 50.0+7.07 75.0+6.45 92.5+7.5
BP1-16 5x107 375425 52.5+7.5 57.5+10.3 90.0+5.77 100
1x10° 22.5+7.5 475485 52.5+7.2 77.5+6.29 100
5x10° 40.0+9.1 62.5+14.3 77.5+14.3 85.0+15.0 | 85.0+15.0
1x10° 30.0+7.07 375485 40.0+8.1 50.0+4.08 57.5+2.5
BCO2- 5x107 47.5+10.3 72.5+8.5 85.0+2.8 87.5+4.7 92.5+4.7
09 1x107 20.0+4.0 50.0+4.0 62.5+2.5 72.5+7.5 87.5+2.5
5x10° 12.5+2.5 25.0+9.5 37.546.2 52.5+8.5 60.0+7.0
1x10° 25.0+2.8 32.5+6.2 37.5+4.7 52.5+8.5 57.5+7.5
BHy-09 5x107 32.5+6.2 32.5+6.2 57.5+4.7 82.5+7.5 92.5+4.7
1x107 22.5+7.5 47.5+11.0 67.5+4.7 87.5+4.7 90.045.7
5x10° 37.5+7.5 475+75 60.0+10.8 72.5+4.7 80.0+4.0
1x10° 25.0+10.4 32.5+9.4 37.5+8.5 47.5+4.7 57.5+2.5
BScar- 5x10’ 27.5+11.8 57.5+17.5 75.0+15.5 90.0+5.7 95.0+5.0
09 1x107 10.0+4.0 32.5+7.5 60.0+8.1 75.0+8.6 80.0+11.5
5x10° 20.0+9.1 37.5+16.5 57.5+14.3 67.5+149 | 75.0+11.9
1x10° 12.5+4.7 25.0+8.6 40.0+10.8 55.0+6.4 65.0+10.4
BCa2(m 5x10° 35.0+6.4 52.5+11.0 77.5+4.7 90.0+7.0 90.0+7.0
)-09 1x107 17.5+8.5 37.546.2 55.0+6.4 80.0+4.0 85.0+5.0
5x10° 42 .5+7.5 57.5+7.5 75.0+6.4 82.5+8.5 82.5+8.5
1x10° 10.0+4.0 20.0+4.0 22.5+2.5 57.5+17.0 | 62.5+16.5
BCa3(m 5x10° 40.0+9.1 60.0+7.0 82.5+2.5 82.5+2.5 95.0+5.0
)-09 1x107 20.0+4.0 30.0+8.1 42.5+4.7 65.0+14.4 | 75.0+15.5
5x10° 27.5+2.8 50.0+4.9 60.0+5.9 67.5+6.8 67.5+7.4
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| 1x10° 15.0+5.0 27.5%£2.5 32.5+4.7 37.5+4.7 50.0£7.0
Control 0.0 0.0 2.5+2.5 7.5+4.78 15.0+2.88
LSDgs 22.2 24.1 23.8 24.4 25.9

25 strains (20 strains - mountainous zone and 5 strains - steppe zone) were selected from the
laboratory collection to determine the virulence of the strains. One of the most important elements
in the development of technology for the use of biologicals is the determination of the optimal titer
of the suspension of the pathogen. We experimented with these four titres 1x10°, 5x10°, 1x107,
5x10’. In our experiment, the infestation was carried out by immersing the fungi in a suspension of
fungal conidia.

The first screening of larvae of Asian locusts aged 2-3 years was carried out on the virulence of
isolates of fungi belonging to the genus B. bassiana isolated from different systematic groups of insects.

Strains have a slight variability due to their virulent properties. The final mortality rate in 13
strains of titres 1x10” and 5x10’ was 100%. Strains BCo1-14, BSc1-15 BSc2-15 and BTr1-16, BPit-
16 showed a high rate of death of the host organism at the maximum titer. In these variants, the
mortality of Asian locusts was 50-90% in one week after infection with a concentration of 5x10’
working suspension, reached 85-100% in 13 days, and 100% in 21 days. Other strains showed
different activity depending on the titers (table 2). The results of the study showed that the optimal
number of titers is 5x10".

In five fungal cultures (BCO;-14, BSC;i-15, BSC,-15, BTr;-16, BPit-16), at 21 days after
inoculation, the mortality rate of the larvae reached 90-100%, indicating high biological activity
against the larvae. The onset of 100% mortality (LT1o0) of L. migratoria L. larvae aged 2-3 under
the influence of B. bassiana fungi strains occurred mainly on the 11th day after inoculation. (table
3).

Table 3. Period of 100% death of L. migratoria L. larvae at age 2-3 under the influence of B.
bassiana fungus strains (Laboratory experiment, 2019)

Strain LT100 in the title, day
1x10° 5x10° 1x10’ 5x10°

BlLel-14 - - - 21
BCol-14 - - - 21
BCil-14 - - - 21
BCi2-14 - - - 21
BSc1-15 15 13 13 11
BSc2-15 - 15 13 13
BSc7-15 - 19 19 15
BSc8-15 - 19 17 15
BSc10-15 - - 21 19
BOr1-16 - - - 15
BTr1-16 19 13 11 11
BPit-16 - - - 15
BP1-16 - - 21 19

In conclusion, the host was the best influence on the level and mortality of the body and
showed peculiarities among the strains BCo;-14, BSc;-15, BSc,-15, BTr;-16, BPit-16. The highest
biological activity was observed in the BSc1-15 strain on the 15th day, and the mortality rate of
test-borne organisms was 100%. BCiy-14 strain showed the lowest activity in the range of 35,0-
62,5%. In addition, the mortality rate of Asian locust larvae at 21 days of control (unprocessed) was
15,0+2,88%. Thus, the proportion of forms with high virulence (mortality of 80-100 per cent) of the
total studied fungal strains was not more than 44 per cent, and the proportion of weak virulent forms
(activity of less than 80 per cent) was 56 per cent. It should be noted that most entomopathogenic
anamorphic ascomyces are non-specialized species [15]. Therefore, if a particular strain exhibits
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high biological activity for one type of pest, it can be said to have a high virulence for other species
of phytophages [16].

Conclusion

Strains of fungi belonging to the Kazakh family Beauveria showed heterogeneity in virulence
to Asian locusts. Of the 25 cultures tested, 44% of strains showed high virulence and 56% showed
low virulence. In the control version (without treatment) the mortality rate of larvae did not exceed
15%. Thus, 5 strains of fungi with high biological activity in the control of L. migratoria L. were
selected: BCo;-14, BSc;-15, BSc,-15, BTr;-16, BPit-16. In the future, on the basis of these selected
strains, semi-drug forms will be prepared for production and laboratory experiments will be
conducted.
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CKPUHUHI" KOJUIEKHMOHHBIX INITAMMOB (KOJIJIEKLIMIT) DHTOMOIIATOI' EHHBIX
I'PUBOB I[TPOTUB ABUATCKOU CAPAHYM 110 ITPUSHAKAM BUPYJIEHTHOCTU

AHHOTAIUSA

B craTbe npoBeneH NEepBUYHBIN CKPUHHUHT JIMYMHOK a3MaTCKOM capaH4d B Bo3pacTte 2-3 JeT
M0 TpH3HAKaM BHUPYICHTHOCTH 25 W30JATOB, BBIICICHHBIX W3 HACEKOMBIX, OTHOCSIIUXCS K
pasIMYHBIM CHCTEMAaTHYECKMM TrpymmaM rpuboB Beauveria bassiana. M3 25 mramMMoB mSTh
mramMmmoB B TeueHue 21 cyrok (BCol-14, BScl-15, BSc2-15, BTrl-16, BPit-16) nocine 3aBepiieHus
mpolecca WHOKYJALMUUA TOKa3ald BBICOKYIO OMOJOTMYECKYH0 AaKTUBHOCTh MPOTHUB JUYHHOK,
nocturayB 90-100% neranpHocT. Iltammer BCol-14, BScl-15, BSc2-15, BTrl-16, BPit-16,
KOTOpBIE JIy4Ille BCEro MOBIUSIIM Ha YPOBEHb U CKOPOCTH JIETAIbHOTO MCXOJa OpraHu3Ma X03sIMHa,
a HamOoJbIas OMOJOTUYECKasi aKTUBHOCTh HaOmrofanachk y mramma BScl-15, Tak kak ypoBeHb
JIETATBHOCTH TECT-HACEKOMBIX TOCIe 3apakeHus: coctaBui Bcero 15 cyrok 100%. Haumensinyio
aKTUBHOCTH nokazain mramm BCiy-14 B npenenax 35,0-62,5%. B To jxe Bpemsi ypoBeHb CMEPTHOCTHU
JUYMHOK a3MATCKUX CapaH4YOBbIX B KOHTPOJHHOM BapuaHte (6e3 oOpabotku) 3a 21 cyrku
HaOmonancs 15,0+2,88%. Takum 0Opa3oM yCTaHOBJIEHO 4TO J0Jisa (OpM 0O0IaNarOIIMX BBICOKOM
BUPYIEHTHOCTRIO (JeTanbHOCTh 80-100%), OT 00mmIero KoiawmdecTBa HCCIEAYEMBbIX IITAMMOB HE
npesbimiana 44%, a a 1o cnadbIX BUPYJIEHTHBIX (popM (akTUBHOCTH HIke 80%) cocTtanisit 56%.

Knrouesvte cnosa: >HTOMONIATOTCH, BHPYJICHTHOCTH, Beauveria bassiana, mramm, KynabTypa,
Locusta migratoria migratoria L., koHuus1, TpHObI, CKPHHHHT .
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M. 9yesz06 amuvinoazvl OKY, Ilvivkenm ., Kazaxcman
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A3VSUIBIK HIETTPTKEJIEPTE KAPCBI DOHTOMOITATOI'EHAI CAHBIPAYKYJIAKTAP/IBIH,
KOJUIEKHMSUIBIK IITAMMIAPBIH (TOUHTAMACBIH) BUPYJIEHTTUIIK BEJITTEPI
BOUBIHIONA CKPUHUHITEY

AnaaTrna

Makanana Beauveria bassiana caHplpayKyJIaFbIHBIH OpPTYpPJl CHCTEMAaTHUKAIIBIK TONTAPHIHA
KaTaThIH OyHaKACHENUIepAeH OOiHIN alblHFaH 25 W30IATTapbIHBIH YBITTBUIBIK —Oenrijaepi
OOWBIHINIA A3WSUIBIK IMIETIPTKECiHIH 2-3 Kac IMaMachIHIAFbl JEPHOCUIACPIHE aNKAIIKbGl CKPUHUHT
»acannpl. 25 mraMMHBIH imiHeH O0ec mTammel 21 Toymikre (BCol-14, BScl-15, BSc2-15, BTrl-16,
BPit-16) wHOKynAIMsS TpoLeci asKTajlFaH COH, JAepHocUiaepAiH eniM aeHreni 90-100% sxerim,
oJIapFa Kapchl KOFaphl OWUOJOTHSIIBIK OCJICEHIUTIK KopceTTi. Me opraHu3MHIH eyiMmre YIbipay
JeHreill MEeH KbULAaMIIBIFI OOWBIHINIA €H aKChl ocep eTkeH mrammaap - BCol-14, BScl-15,
BSc2-15, BTrl-16, BPit-16. An eH »xoraprbl OMonoOrusiblk Oencenminik BScl-15 mrammbinga
Oaifkanael, ce0edi 3anmangaHFaHHAH COH Oap-)KOFbl 15-ToymikTe TecT-OyHaKISHENIepaiH oIy
nenreiti 100% kypansl. Ex temenri Gencenminikti BCig-14 mrammer 35,0-62,5% apansirsinga
KepcerTTi. bakplnay HYCKachIHAAFb (OHICYCI3) a3UsIIBIK MIETIPTKE JePHICUIIEPiHIH 2 1-ToymiKTe o1y
nenreiti 15,0+2,88% oOaiikanaer. Ochuiaiima 3epTTeyre ajablHFaH IITaMMIAP/IbIH JKaIbl CaHbIHAH
KOFaphl YBITTBUIBIKKA (011y1 80-100%) ue dopmanapbiabiy yieci 44%-1aH acnajibl, ajl oJICi3 YBITTHI
dbopManapelHbIH MEHIIIKTI canMmarbl (6encenainiri 80%-maH TemeH) 56%-1Ibl KyparaHAbIFbI
AHBIKTAJIIBL.

Kinm ce30ep: >suTOMONATOrCH, YHITTHUIBIK, Beauveria bassiana, mramMm, KyasTypa, Locusta
migratoria migratoria L., koHuaus, caHbIpayKyJiaK, CKpHHUHT.
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