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Selection of a Suitable Culture Medium for Metarhizium DOA-M3 Stock Culture Production

and Application Method to Control Flea Beetles
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Abstract

Metarhizium anisopliae (Metsch) Sorokin is entomopathogenic fungi that infects and kills several pest
insects. Flea beetles are major pest of many vegetable crops in Upper Northeast Thailand. The objective of this
study was to test the culture medium of M. anisopliae (Metsch) Sorokin isolate DOA-M3 for stock culture that
farmers can use to produce fresh bioagent and determines the suitable application of flea beetles control. This
experiment was studied at laboratory and trial plot of Agricultural Research and Development Region 3, Khon
Kaen province from October 2021 to September 2022. The results showed that the sorghum grains have proved
to be suitable medium for preparation of Metarhizium DOA-M3 starter that can be preserved for 6 months in
refrigerator. They were low cost and easy to inoculated in the streamed rice substrate compare with coarse
ground corn kernels. Although paddy grains had lowest cost, their storage period was shortest and Metarhizium

DOA-M3 amount had least. Metarhizium DOA-M3 cultured in each medium was highly effective in controlling

The 2™ Agricultural Innovation and Natural Resources Conference 2023
Aug 3-4,18, 2023



KiNRr )

flea beetles both before storage and in each month of preservation (88-100%). The Metarhizium DOA-M3 fresh
formulation produced from the sorghum grains was evaluated to control flea beetles in two growing seasons
of Chinese flowering cabbage trial plot. They showed similar results The Metarhizium DOA-M3 fresh formulation
2,000 grams in 20 water liters was the highest efficiency in controlling flea beetles same as spraying fipronil 5%
SC at a ratio of 5 ml/20 water liters of water and applying Steinernema siamkayia Thai strain 120 million infective
juveniles /20 water liters. In the first growing season, the insecticide treatment gave the highest yield of Chinese
flowering cabbage (650 ¢/m?), while there was no difference in later crop growing season (1,349 - 1,519 ¢/ m?.

Keywords: Metarhizium, entomopathogenic fungi, bicagent, Chinese flowering cabbage
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Figure 1 Metarhizium DOA-M3 grew in sorghum grains, ground maize kernels and paddy grains for 10 days
before being stored at the refrigerator temperature (4+2°C)

Table 1 The amount of Metarhizium DOA-M3 on PDA for 7 days after cultured in each medium stored at the

refrigerator temperature (4+2°C) for 6 months

Treatment The amount of Metarhizium DOA-M3 colonies (cfu/g) cv
(B)
0 1 month 2 month 3 month 4 month 5 month 6 month (%)
sorghum 2.93x10%B  1.30x10%0BC  2.97x10°bA  3.90x10°aA  1.60x10%aBC  4.67x10'aC  18.20
grains 8.67x10"bBC

ground maize  3.90 x10%aB  2.60x10%aBC  6.83 x10%B  7.60x10%A  6.30x10°aA  2.43x10°aBC  5.67x10'aC  15.87
kernels
paddy grains 4.00x10°%cD  2.33x10°bD  7.00x10°CD  3.33x10'cA  1.27x107bBC  1.53x107bB 0.00bE 24.51

CV (A) (%) 13.46 1557 14.96 12.18 20.52 13.99 22.85

Means within the same column with a common lowercase letter are not significantly different by DMRT (P < 0.05)

Means within the same row with a common uppercase letter are not significantly different by DMRT (P < 0.05)
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Figure 2 Colonies of Metarhizium DOA-M3 on PDA for 7 days after cultured in each medium stored at the
refrigerator temperature (4+2°C) for 3 months. (A) sorghum grains (B) ground maize kernels and(C)
paddy grains.

Table 2 Percent mortality of flea beetles after inoculated conidia suspension of Metarhizium DOA-M3 cultured

in each medium preserved for 6 months

Treatment % Mortality of flea beetles! CV (B)
0 1 month 2 month 3 month 4 month 5 month 6 month (%)
sorghum grains 100.0a 95.3a 100.0a 100.0a 100.0a 100.0a 96.3a 3.1
ground maize 100.0a 89.0a 100.0a 100.0a 91.7a 100.0a 100.0a 9.6
kernels
paddy grains 100.0aA 100.0aA 94.33A 91.7aA 88.7bA 100.0aA 0.0bB 8.2
sterile water 0.0b 0.0b 0.0b 0.0b 0.0c 0.0b 0.0b 0.0
CV (A) (%) 0.0 15.4 6.7 15.6 6.8 0.0 0.0

Means within the same column with a common lowercase letter are not significantly different by DMRT (P < 0.05)
Means within the same row with a common uppercase letter are not significantly different by DMRT (P < 0.05)

1 . . .
Mortality at day 7 after inoculation

Figure 3 (A) Metarhizium DOA-M3 produced conidial on flea beetles after inoculation for 7 days compared
with (B) control treatment (un-inoculated Metarhizium DOA-M3)
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fidaviuansiadl fipronil 5% FamiAferes Din uazAy (2022) wut ansied fipronil 5% anasomuauABsoUld Y
oeailUszAvsnm Seiilinandnveanneslunssuildasaiinnniingsuisou wefidenusafen coans Whildly
epidausngliannsadelsalunissey

nsndauAel 2 iounaeu- Sumew 2565 wut FaviiadniEudvhaeinnnegudunnii 8 udsan
weanwin indngaseu waznssudsdanuansiad fipronil 5% SC Fadadiumladey Sns1 2,000 n3usein 20 Ans
uay léfeunosdngunas anmsamuausasiainlfdliunneeiunisedia Inenwudousamiadniads 0.34 1.50
LA 1.50 FronIaLLnT MUEIRy dviunananvesinninede nuiwnnssusiinandniadodelsliunnsnaiu
eadid lnelvinandnagsening 1,349 - 1,519 nfusions1auns (Table 4) wanyiddusiunilsidon DOA-M3 luiiina
AONTSATUALHANAAYDINI19AY linaliAnlsaduiiy denadesiunuideves U1 wazame (2559)

Table 3 Number of flea beetles and yield of Chinese flowering cabbage in the 1% cropping (April-May 2022)

Treatment Number of flea beetles/m? after sowing Shoots/  Yield

2week 3 week 4week 5week 6week plant (g/m?

Metarhizium DOA-M3 500 ¢ 0.60c  0.40bc  0.20bc  0.20ab  0.75c 2.04™ 434b
Metarhizium DOA-M3 1,000 g 0.65c  0.65cd 0.45¢ 0.60c 0.80c 1.85 362b
Metarhizium DOA-M3 2,000 g 0.30b  0.40bc  0.10ab  0.30b  0.35ab 1.75 360b
Steinernema siamkayai Thai strain 0.25b 0.25b 0.30c  0.15ab  0.45cb 1.65 342b
fipronil 5% SC 0.00a 0.00a 0.00a 0.00a 0.05a 1.89 650a
control 0.85¢ 0.80d 1.35d 0.80d 1.50d 1.66 262b
CV (%) 21.82 25.11 31.39 37.15 35.31 19.34 26.41

Means within the same column with a common lowercase letter are not significantly different by DMRT (P < 0.05)

ns= non-significant

Table 4 Number of flea beetles and yield of Chinese flowering cabbage in the 2" cropping (October -November
2022)

Treatment Number of flea beetles/m?® after sowing ~ Shoots/ Yield
8 week 9 week plant (g/m?)
Metarhizium DOA-M3 500 g 2.11a 2.00b 1.51™ 1,430™
Metarhizium DOA-M3 1,000 g 4.03b 2.61b 1.38 1,417
Metarhizium DOA-M3 2,000 g 1.48a 1.50ab 1.49 1,349
Steinernema siamkayai Thai strain 1.16a 1.50ab 1.56 1,436
fipronil 5% SC 1.27a 0.34a 1.44 1,519
control 4.24b 3.31c 1.82 1,453
CV (%) 18.66 36.91 12.29 9.00

Means within the same column with a common lowercase letter are not significantly different by DMRT (P < 0.05)

ns= non-significant
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weyans Funey, vingd azlng, indanus eunm, vialld uanassen, ya3d @3, gaden Aswauiy, aua ARy uay
Uszmeduns fufsimd. 2565, msliasusilumsauausasiadnuauats (Phyllotreta sinauta Stephen)
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2556].
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