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I solation and identification of the Beauveria bassiana Bb378
strain and its pathogenicity to Spodoptera furgiperda

Bl Si-Jia WU Chen-Yuan HU Ben-Jin XU Li-Na XU Ting-Ting HU Fei""
(Institute of Plant Protection and Agro-products Safety, Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract [Objectives] To investigate the potential of using the fungus Beauveria bassiana to protect maize crops from
Spodoptera  frugiperda, a polyphagous, important, invasive, insect pest, that poses a major threat to agriculture in China.
[Methods] The Beauveria bassiana Bb378 strain, which is highly pathogenic to S. frugiperda, was isolated and 3rd instar S.
frugiperda larvae were inocul ated with a 0.05% Tween-80 agueous solution containing either 1 X 10* 1 X 10° 1 X 10°% 1 X
107, or 1 X 108 conidia/mL of B. bassiana spore suspension. The infection rate and number of dead larvae were observed and
recorded after 3, 7 and 14 days. Effects of the Bb378 strain on the feeding of S. frugiperda on maize were studied by using the
seed soaking, root irrigation and foliar spraying methods. [Results] After 14 days the cumulative corrected mortality and
LCs, of the highly pathogenic Bb378strain were 48.61% and 1.11 X 108 conidia/mL, respectively. Spraying the Bb378 strain
onto maize foliage increased the leaf area and fresh weight of corn, whereas root irrigation and seed soaking had an obvious
effect on plant height. The growth promoting effect of the Bb378 strain was obvious at concentrations of 1x10” and 1x10°
conidia/mL. Soaking seeds in suspensions of 1x10” and 1x10° conidia/mL significantly repelled newly hatched and 3rd instar

larvae. Irrigating roots with suspensions of 1x10” and 1x108 conidia/mL also had an obvious repellent effect on newly hatched
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larvae, but only a concentration of 1x10°® conidia/mL significantly repelled 3rd instar larvae. There was, however, no

significant difference between leaf spraying and the control. [Conclusion] The Bb378 strain is highly pathogenic to S.

frugiperda. Applying B. bassiana to maize not only promoted plant growth, but also inhibited the feeding behavior of S.

frugiperda, findings that justify further research and devel opment.

Key words Spodoptera frugiperda; Beauveria bassiana Bb378; insecticidal activity; growth-promoting; repellent effect
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Fig. 1 Isolation and purification of strain

A, SKITPIER; B, BHOER; C aifb)EMAfEE; D. WM.
A. Head morphology; B. Tail morphology; C. Purified Beauveria bassiana; D. Mycelium and spores.
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(R 1) FM, KBS E b 57 R ) 2L
Jig J1MIk, Bb378 U SIS, KIEFET- R A
46.1%, {EBHEK 22.2%, AHTT 4k,

F1 SHREKRIEM R RIEBRNNE
Tablel Pathogenicity determination of 5 strains
against Spodoptera frugiperda

LS FEFET- % (%) fEiR (%)

Strains  Adjusted mortality (%) Cadaver rates (%)
Bb357 5.6 0.0
Bb358 2.8 0.0
Bb362 2.8 0.0
Bb378 46.1 22.2
Bb385 19.4 8.3

2.3 FKMuBEH Bb378 WAEMEEN

BWES 7 K, BRI B Bb378 M54
K- E#ik 19.92 mm, H K-k 2.85 mm/d,
P 1.66 x 108 ML, B & %R K 92.86%
(% 2),

2.4 BRI SEE Bb378 X & A 4h BB
P

5 Ffrife FEE A0 BR A0 11 123 18 Bb378 Xof Hi 9 77 Mk
s F1 I e 45 RN 3 FR , i i BHHRESE
T 2R Bt Ak B ) RV B8 R G i v, AE 1 %
10° #F/mL HeJE FAET 455, 14 d s oY
IR GL Bb378 1) RITHLIEFET- %N 48.61%.

FIH PoloPlus #14:x} Bb378 ()8 111474
Br, 13%] Bb378 (W& 1A Y = 3.06 +
0.24X, LCsp = 1.11 x 10°F F-/mL , Fg0p) = 34.12,
2 ooy = 11.34, SERA{E,
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Table2 Thebiological characteristics of Bb378 strain

H&4 K E7Z (mm) Colony growth diameter ( mm)

H KR (mm/d)

SRR (ML) BIRR (%)

Average daily Average Germination
3d 5d 7d growth (mm/d) sporulation (ind./dish) rate (%)
12.41+0.55 1542+ 0.44 19.92+ 0.24 2.85+0.03 1.66 x 10° + 0.17 92.86

%3 HEE Bb378 MEMF IR 3 4 HEBRBUR S
Table3 Thevirulence of Bb378 strain to thethird instar larvae of Spodoptera frugiperda

WeREx1087F (mL)

FIIETH (%)

FIIESET- R (%)

Concer_nr_ation x10° liiffr Cumulative mortality (%) Cumulative adjusted mortality (%)

conidia (mL) 3d 7d 14d 3d 7d 14d
100 72 33.33 41.67 50.00 31.48 40.05 48.61

10 72 30.56 33.33 44.44 28.63 31.48 42.90

1 72 22.22 27.78 30.56 20.06 25.78 28.63

0.1 72 19.44 22.22 25.00 17.20 20.06 22.92

0.01 72 16.67 19.44 19.44 14.36 17.20 17.20

Xf i CK 72 2.70 2.70 2.70 — — —
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EXABKEHRE
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TRk R Bt K, H2ER R E (K
2:C), TEHEMIGEE 20 K, MMl Kbk
BRI, 76 1 x 107 fil/mL YRE TR Rk
I, M 68.18 cm, BN AR EHK T 11.29%
(& 2: C); FEIZFpAb B, 4R 1 x 10" #8F/mL
W T HREILTE 67.71 cm, = THEMREY
60.78 cm, {H 5 X REAHIL 22 AR E (K 2:A, B ),

= 1 %1084 F/mL Conidia/mL 1x107#1F/mL Conidia/mL 1x10%f8F/mL Conidia/mL. & %} Control
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Fig. 2 Effectsof Bb378 strain inoculated with different methods on the plant height of corn
A. BFf; B. HEMR; C. MM
A. Seed soaking; B. Root irrigation; C. Foliage spray.
Bl - + briE2e, AE EARA AN RING FRE R ) — i ) 5 [R]— &b BEAY B ELAE 0.05 K-F b 22 57 3%
(Duncan [KZHE L4, P<0.05), FEIH,

Datain the figure are mean + SD, Histograms with different lowercase |etters indicate significant differences at the
same time or the same treatment at the 0.05 level (Duncan’s multiple range test, P < 0.05). The same below.
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Fig. 3 Effectsof Bb378 strain inoculated with different methods on the leaf area of corn

A. BFf; B. #EMR; C. MM
A. Seed soaking; B. Root irrigation; C. Foliage spray.

2.7 BREAEE Bb378 AR KEMERMA X
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Fig. 4 Effectsof Bb378 strain inoculated with
different methods on the fresh weight of corn

Hh K ff FE i, 7E 1x107 FF/mL Hk B R i ]
46.23 g, 1HH TXF BRAE 3Ry 2 TR
WL, M EERARE . Bk Sk E
W2z, 78 1x 10°#1 F/mL ¥ fif F & 26.73 g, #%
Xt HR B EHIK T 52.11%; TEMEARALBEA, Tk
i T A0 RS KR R, fF 1 x 10° P /mL
WSS N TOREEFR A IR E K T 72.27%, &
26.11 4.
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85 ) DK 8E 3 R

281 W4y mIFEFEILE AREM T
TN R SR IR R4Syt Bk A6 R TR BD378-
oK A AR Y BT A8 R I S B I (] A9 SEE K T
TEERY S, HA AL BN R R TA] Y B BN
Rl RS R O R 1 x 10° f1
/mL A% (18 5),

AN TR A7 2 00 2 4l R HBCRL 3 5 ) TR
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Fig. 5 Feeding rate of newly hatched larvae on maize materials with different treatments
A. iZFf; B. HEML; C. EIMEGE.
A. Seed soaking; B. Root irrigation; C. Foliage spray.
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Fig. 6 Feedingrate of thethird instar larvae on maize materials with different treatments
A. BFf; B. B#EMR; C. MW
A. Seed soaking; B. Root irrigation; C. Foliage spray.
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2.83 ML HEFEEIRIE  AFEEF T
194l e AR R B R & 7 R, TEiR
FSGHERRAL B Ryl X 1 x 107 #F/mL
1 x 10°FF-/mL B9BRA 118 i Bb378-F k4t
AR S X R LS B R (B 70 A,
B), HAP7ERERAL B A, Sk 1 x 1087 F/mL
B, J0E4 B B 1 h & 48 h 5% IEAH HE
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1 x 107 47 /mL i, WI0ELh HAY BUE R AN AE
10 h & 36 h [ & i W Z R (K 7: B), 7F
I T i A BB v, ) 9 &y O A R B R
ARAEMREE R 1 x 107 #F-/mL F1 1 x 108%1F/mL .
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AbFRAT ] 24 h B B 5770 U o 8.64%,
xR 38.23%, TREmWIW (& 7. B); M
W N 1 x 107 #F-/mL . ZRFRFE] N 1 h
Al 9% 0 Bk B %Ry 7.35%, YRR 26.71%,
TR (E7: C).
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Fig. 7 Selectivity of newly hatched larvae feeding on maize materials with different treatments
A. BFf; B. B#EMR; C. MW
A. Seed soaking; B. Root irrigation; C. Foliage spray.
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Fig. 8 Selectivity of thethird instar larvae feeding on maize materials with different treatments
A. BZF; B. B C. MR,
A. Seed soaking; B. Root irrigation; C. Foliage spray.
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HERR, 7F 4-12 h, 24-48 h[H] 25 538 e /b
(K8:. C)

AR T 3 14l B R 5 4] 18
FHEE , 22 5K (e B AL B 18] 43 591 Ay 982 o ik
WPl 1 x 10" f1F/mL . AbFEIFEN 2h 56 h
k2l 9% R R U SR Ry 7.78%, YR Ky 48.89%,
THRAE (8. A); HEAREMRIE N 1x10" 1
FImL . KPR 6 h BBk 7 7 kR 2l
8.89%, XAk 30.00%, F[%iIHE (1K 8: B);
I T S T U B R 1 % 108 0 /miL . Ab B E] Sy
A h B R ST RO E R 9.44%, X IECH 39.44%,
TR (& 8: C).
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BRI R —F R R AR B, HA S
TSR . A VAR AR ARG . O TS
SRR, BT AR HUE B R (R 2
&5, 2008 ), fH M TERAA AR A E F & sk
M R —E P L — 1, T 6 B R AR
T B 1o A T R R B SR, RE R A (2022)
M EHER B 3 RRERIE (T, X RGR
Mythimna separata #4717 20 Sl , 458 &
T HALP R R, BREAMEE Z2-G2-5 BUR
N BOEH R, BA BTSN
#r{H. Cruz-Avalos % (2019) T 7 #hEk{
IR OO B ST Rk Y 5 ), 45 R3 I Bb9 7E
1x 10° fF/mL Y T X4 e R ik
100%, ifii Bb40 VA 19%. ABFSEIE T 5 HiEk
HEEREAE 1 x 10" FF-/mL % JE R X
I 3 WA RO 1, RESr R EE 1R,
{2 Bb378 MRS, KIEAT RNy 48.61%, iX
TIE B T AN [R) B i 5[] — By 3 A 114 5 0 A7 A B
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BRI PR FR T 0] B E A TR AR R, R
AT DUFEAL R P9 A2 E B . Gurulingappa %5 ( 2010 )
IR 5T 2 BRBRAE AR B o] LAFERRAE TP LT e i, It
LA A B AT L 35 AR AR Aphis gossypii Y%
bEfiE 1. Akello %5 (2008 ) il i 12 M3 4 Bk 0 1
FE M ERETN L, HHELH Cosmopolites
sordidus BUE S5 7796 5 i 35 FEAK, Rk gtk
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K AT IAE R 0 AR 8 IR R AR RS,
L TE AR BOR B i ik e I AIE A AR B R, T
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S AR e R AN i e B N W W (e Sp
BYERIR FEIAL, NEREAHY, T
et E, 0T 3 ARy ST Tk A K YR
A 25, X F KA A KA R T B — 5T .
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