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Abstract: The B-biotype of whitefly ( Bemisia tabaci) is an important invasion pest. It is significant to

develop biocontrol technology to overcome the pest damage. In current study

the bioactivities of 20

fungal strains in 9 species from soil against whitefly nymph were evaluated by means of immersion

method. The results indicated that all the strains had certain pathogenicity to B. tabaci. After treated

with 1. 0 x 10°* spores/mL for 10 days the calibrated mortality of the 2" instar nymphs of B. tabaci was

53% ~93%. Among them the three strains of Purpureocillium lilacinum PITSO1 BbTs03 AuTSO1 and
the Lecanicillium psalliotae LpTSO1 strain had higher bioactivity with whiteflies’ mortality > 91% .

Furthermore the experiments of virulence tests indicated that the LC, of PITSOI and LpTSO1 to the 2™

instar nymph of B. tabaci were 2.8 x 107 spores/mL and 3.6 x 107 spores/mL on the 4" day after

treatment and 1.7 x 10° spores/mL and 3.6 x 10° spores/ml on the 6" day after treatment

respectively. Meanwhile

the LT, values of PITSO1 and LpTSO1 at 1.0 x 10 spores/mL of the

concentration were respectively recorded as 4.4 d and 4.2 d. Obviously the results suggested that the
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strains PITSO1 and LpTSO1 had the potential for whitefly biocontrol.

Key words: Soil fungi; Purpureocillium lilacinum; Lecanicillium psalliotae; Bemisia tabaci; bioactivity

Bemisia tabaci ( Gennadius)
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Table 1 Information of test strains
Strain Species Sampling place
AuTSO01 Aspergillus sp.
AuTS02 Aspergillus sp.
BbTS03 Beauveria bassiana
BbMS-25 Beauveria bassiana
BbH2802 Beauveria bassiana
1cGX32801 Isaria cateniannulata
1{GZ4206 Isaria fumosorosea
1{GZ4304 Isaria fumosorosea
IfGX70A01 Isaria fumosorosea
[jH2702 Isaria javanica
LmMSH8 Lecanicillium muscarium
LpTS01 Lecanicillium psalliotae
MbGX33HO05 Metapochonia bulbillosa
PITSO1 Purpureocillium lilacinum
PIMSH0 Purpureocillium lilacinum
PIMSH2 Purpureocillium lilacinum
PIMSH5 Purpureocillium lilacinum
PIFJ02 Purpureocillium lilacinum
PIGD02 Purpureocillium lilacinum
PIGX21G01 Purpureocillium lilacinum
) o 30 (4 d)
3 2 (10 d)
1.3.4
0.02% Tween-80 SPSS v. 14.0 (IBM USA)
o o ( DMRT
1.3.3 ) Probit
LCs, LTy,
13 o
(%) = x 100
(%) = - - x 100
2
( 2). 44 5
2.1 50% PITSO01
(60.38%) ; 6 d 11
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1 2
Fig. 1 Morphological changes following infestation with the 2" instar nymphs of Bemisia tabaci
o 4d 2 10 do Al. A2 PITSO1; B1. B2 LpTSOl; Cl. C2 AuTS02; D1. D2
IfGX70A01; EI. E2 TIfGX21G0l; F1. F2 PIH2802; Gl. G2 TfGX33HOS5; HIl. H2 TIfGZ4206; 11. 12 1fGZ4304;
JI. J2 PIFJO2; KI. K2 1IjH2702; L1. L2 IfGD0O2; MI1. M2 1cGX32S01. Note: The odd number showed that nymphs

were infested for 4 days and the even number showed that nymphs were infested for 10 days.

50% PITS01 70% 5 PIMSH5 .
LpTSO1 80% 80.23% BbH2802. AuTS02. LpTSO1. PITSO1 80% ;
80.52%: 8d 12 10 d 12
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80% 8 1fGZ4304. MbGX33HO05. o
I[jH2702. BbH2802. PIMSH0. AuTS02. BbMS-=25. 2.2 PITS01  LpTSo1
LmMS8 80.22% ~ 89.87% PITSO1  LpTSOl
4 LpTSO1. PIMS45. PIMSH2. PITSO1
90% PITSO1
(92.78%) . ;
(LTy,) ( 3). 9.0 x 10’ /mL
20 PITSO1
2 (1.0x10° 2.4.6.8 10d
/mlL) 2 18.43% . 59.63% - 78.45% . 90.07% 92.31%
3~9d. 5 PITSO1. BbTS03. AuTSO1. LpTSOl. LpTS01 2.4.6.8 10d
AuTS02 3~44d PITSO1 + 18.28% « 56.54%  79.17% + 88.41%
BbTS03. AuTSO1. LpTSO1 91.09% .
3.5 d; 6 LmMSH8. PITSO1  LpTSOl
PIMSH5. 1jH2702. BbMS25. IfGZ4304. PIMS-2 ( 4 P 0.15
4~64d; 9 - PITSO1  LpTSOl LC,,
6d PIGDO02 9d. 44 2.8 x10’
2 /mL 3.6 x 107 /mL; 6 d
1o (4d) 1.7 x10° /mL 3.6 x10° /mL.
LT-P ( 5)
; (10 d) LT,
1.0 x 10’ /mL PITSOl  LpTSOl
. LTy, 4.4d 4.2d.
3 PITS01  LpTSo01 2

Table 3 Calibrated mortality of the 2™ instar nymphs of Bemisia tabaci infected with PITS01 and LpTS01

( /mL) (%) (Mean =8SD) Calibrated mortality
Strain Concentration 2.d 4 d 6 d 8 d 10 d
1.1 x10° 1.26 £0.94 € 20.30 +1.38 ¢  47.81+£0.98d  72.58 £1.06 e 79.82 +£2.30 d
3.3 x10° 4.89+1.55d 34.13+0.70d  61.43+£0.96c¢ 78.67£1.68 d 85.72+1.20 ¢
PITSO1 1.0 x10’ 12.36 £0.74 ¢ 50.63 +2.25¢ 68.68 +2.14 b  82.67 £0.97 ¢ 88.36+1.54 b
3.0x107 15.16£0.22 b  53.41+0.95b  77.25+1.08 a  85.09+2.00 b 90.70 +1.54 a
9.0x10’ 18.43+0.94a 59.63+1.89a 78.45+1.40a 90.07+1.59 a 92.31+1.24 a
1.1x10° 3.73+£1.48 e 32.03 £0.76 ¢ 58.08+1.10e  72.70 £0.72 e 77.28 £1.36 d
3.3 x10° 6.83+0.65d 37.09+1.09d 63.86+0.77d  78.54+0.95d 83.16 £1.08 ¢
LpTSO1 1.0 x10’ 12.64 £0.97 ¢ 47.11 £1.67 ¢ 72.23 £1.56 ¢ 83.03+£1.02 ¢ 86.89+1.34 b
3.0x10’ 14.84+1.31b  50.66+0.20 b  74.37+0.84 b  85.07+0.71 b 87.75+1.73 b
9.0x10’ 18.28 +1.27a 56.54+0.78 a  79.17 £0.35 a 88.41 £0.73 a 91.29 +1.24 a
* P <0.05 o Note: Data were presented as mean

+ SE  different lowercase letters after data at the same processing time indicated significant differences in pathogenicity among different

strains ( P <0.05 DMRT) .
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4 2 LC,, LC,,
Table 4 LC,, regression equation and LC,, value of two fungi to second instar nymphs of Bemisia tabaci
4 . (d) Lep " » LCy, 95% ( x10° /mlL)

Strain Time 95% Confidence interval of LT50

4 Y =0.61X -4.51 0.73 0. 87 27.80 (20.90 ~38.70)
PITSO1 6 Y =0.50X -3.09 2.64 0.45 1.66 (0.98 ~2.47)

8 - - - <0.50

4 Y =0.35X-2.66 1. 60 0. 66 36.00 (23.30 ~66.90)
LpTS01 6 Y =0.32X-1.81 1.55 0. 67 0.36 (0.07 ~0.92)

8 - - - <0.50

5 2 LT,, LT,,

Table 5 LT, regression equation and LT, value of two fungi to second instar nymphs of Bemisia tabaci

( /ml) LT,  95% (d)
) ) LT X P . .
Strain Concentration 95% Confidence interval of LTy,
1.1x10° Y=1.91X-3.47 2.75 0.43 6.1 (5.9~6.3)
3.3 x10° Y =1.68X -2.74 0.21 0.98 5.1 (4.8~5.4)
PITSO1 1.0 x10’ Y=1.52X-2.23 0.57 0.90 4.4 (4.1~4.6)
3.0x107 Y =1.48X-2.01 2.17 0.54 3.9 (3.7~4.1)
9.0 x10’ Y=1.52X-1.91 2.17 0.16 3.5 (3.3~3.7)
1.1x10° Y =1.54X -2.66 4.87 0.18 5.6 (5.3~5.9)
3.3 x10° Y =1.55X -2.50 457 0.2 5.0 (4.8 ~5.2)
1pTS01 1.0 x 107 Y = 1.45X —2. 09 4.71 0.19 4.2 (4.0 ~4.4)
3.0x10’ Y=1.43X-1.97 4.20 0.24 4.0 (3.8~4.2)
9.0 x10’ Y=1.46X-1.88 2.70 0.44 3.6 (3.4~3.8)
( 2020) . 9 20
3
Bt
JABO7  LCMAP3790
° 2
96.68% 97.74% IBCB66
> > 67.51% ( David et al. 2019) .
BbMS-25
( http:  //www. chinapesticide. org. cn/) 8. 12% .
A 2
(‘hups: 7/ BbS4. BbSS
www. epa. gov/) ( hitps: //ec. europa. eu/food/plant/) 80. 6% . 54.2% BbS4 LT,
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3.68 d ( 2019) ;
M6
89.5% LT, 3.65d (
PIMSH2. PITSO1  LpTSOl
90% PITSO1  LpTSOl
LT, 3.5d  PIMSH2 LT,
PITSO1  LpTSO1
Bb84. Bb55  Mf96.
2 8

2015)

2016) .

5.7d

86.9% (
LpTSO01 88.98%

PITSO1  LpTSO1

M. bulbillosa

cateniannulata

P. lilacitnum 3
Aspongopus chinensis
(Rocha et al. 2011; Zhang et al. 2016; Zhang
et al. 2018) o

( Nicola et al.

2014) .

( Niu et al.
2019)
( Cuthbertson et al. 2005; Wari et al. 2020)
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