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Liquid culturing of microsclerotia of Beauveria bassiana an
entomopathgeonic fungus to control western flower thrip
Frankliniella occidentalis
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Abstract Microsclerotia (MS) overwintering structures produced by many plant pathogenic fungi have not been
described for Beauveria bassiana. Two strains of B. bassiana RSB and SZ21 formed MS in shake flask cultures using
media with different nitrogen sources. Both strains produced MS in addition to typical blastospores and mycelia. Strain SZ21
(17.9 x 10° and 7.4 x 10° L' in media with soybean powder and corn flour respectively) produced higher
concentrations of MS than strain RSB (14.8 x 10’ and 6.2 x 10° L' in media with soybean powder and corn flour

respectively) of B. bassiana. Microsclerotial preparations of B. bassiana containing diatomaceous earth survived vacuum-
drying (to <5 % moisture) with no significant loss in viability. Rehydration and incubation of vacuum-dried MS granules
on water agar plates resulted in hyphal germination and sporogenic germination to produce high concentrations of conidia.

Bioassays using soil-incorporated vacuum-dried MS preparations resulted in significant infection and mortality in soil-
dwelling stages of the western flower thrip Frankliniella occidentalis (Pergande) . This is the first report of the production

of sclerotial bodies by B. bassiana and provides a novel approach for the control of soil-dwelling insects with this
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entomopathogenic fungus.
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Table 1 Effects of various nitrogen sources on biomass blastospore and MS yields of

Beauveria bassiana in submerged culture

Strain Item Soybean powder Corn flour Casamino acids  Yeast extract Wheat bran
10° /mL
RSB ( mL) 2.5+£0.7b 6.5x1.4¢ 0a 0a 0a
Number of microsclerotia
10° /mL
( ml) 14.8£0.6 b 6.2+0.8b 1152+74 ¢ 1340 +48 ¢ 0.07 £0.006 a
Number of blastospore
(s/L)
. 3.56 £0.8 b 2.93+1.2b 3.99+1.5b 3.17+1.2b  0.014 £0.002 a
Biomass
10° /mL
sz21 (107 /mL)- 2.2+1.7h  6.3%2.1h 0a 0a 0a
Number of Microsclerotia
10° /mL
<O/m) 17.9£2.4 b 7.4+2.7b 1472 +64 ¢ 1383 +92 ¢ 0.15+0.04 a
Number of blastospore
(g/L)
) 3.74£1.3 b 3.01+0.9b 4.12+1.7b 3.57+1.4b 0.022 £0.007 a
biomass
0.05 (P<0.05). o

Data with different letters in the same row indicate significantly different at 0. 05 level. The same below.
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<0.2% 50 ~300 wm - 80 1.0% ~1.2%
(500 ~ 1 000 (P <0.05)
wm) (P <0.05); .
2 -80 N

Table 2 Effects of Tween 80 on MS sizes MS and blastospore yields of Beauveria bassiana in submerged culture

80 (Concentration of Tween 80) (%)

Strain Item 0.1 0.2 0.4 0.6 0.8 1.0 1.2
10° /mL
RSB ( m). 0.9+£0.4b 1.7x0.6b 6.5x1.4¢ 5.8¢ 6.2 ¢ 0a 0a
Number of microsclerotia
(pm) _ _
. . . 50 ~1000 50~1000 50~300 50 ~ 300 50 ~ 300
Size of microsclerotia
10° /mL
( ml) 5.2+1.4b 48+0.7¢ 6.2+0.8b 5.5+1.7b 5.7+1.1b 77.4£0.2a83.6x0.6a
Number of blastospore
10° /mL
S721 ( m)' 1.1+0.3b 1.2+0.5b 6.3+£2.1c 6.4x1.6¢ 6.0+£0.8¢ 0a 0a
Number of microsclerotia
(pm) _ _
. . . 50 ~1000 50~1000 50~300 50 ~300 50 ~ 300
Size of microsclerotia
10% /mL
( ml) 501+1.2¢ 5.0£0.8¢c 7.422.7b 55+1.4¢ 6.3£1.5bc108.1+2.3296.7+4.2a
Number of blastospore
2.4 MS - DE RSB S721
MS -
DE o (P>0.05).
S721
(P<0.05)(C 3).
RSB (P<0.05).
3 MS-DE 2.5 MS-DE
Table 3 Germination of hyphal and conidia of
MS-DE preparations of Beauveria bassiana 4
(107 /g
MS-DE)
. 0 TN 4
. itrogen Sporogenic
Strain Rate of hyphal o
source o germination ( + )
germination 5 .
(10" /g dried Table 4 Mortality of soil-dwelling of Frankliniella
MSDE) occidentalis in soil treated with
Beauveria bassiana MS (mean * SE)
Soybean powder 100 26.8+4.5 b
RSB 100 22 41391 Treated with MS
Corn flour RSB Strain RSB sz21 Strain S721
. Soybean powder 100 73.8+10.3 a
S721 100 67.9+7.3 a Soybean powder Corn flour Soybean powder  Corn flour

Corn flour 89.2+4.7a 83.5+5.9a 84.7+6.3a 8l.1+4.6a
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1
Fig.1 Development of sclerotia in aerated liquid cultures of Beauveria bassiana grown in a rotary shaker incubator
(A)24 b (B 2 s
@ 4 ;@M o6
Conidial inocula germinated to produce a homogenous hyphal mass (A) after 24 h growth. As cultures aged hyphae
aggregated to form sclerotial bodies; (B) Day 2; (C) Day 4; (D) Day 6.
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