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Virulence of three strains of Beauveria bassiana infected Curculio

davidi Fairmaire
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Shanxi University Taiyuan 030006 China)

Abstract: This research is to explore the infection symptoms lethallty rate the median lethal time
( LT50) of the larvae of Curculio davidi infected with the three strains of Beauveria bassiana ( TSTO5
FDBO1 and SYNO1) and to explore the relationship between the activities of extracelluar enzymes and
virulence of the three strains. The following methods were used. The C. davidi were infected by
immersing the insects with conidial suspension (1.0 x 10° conidia/mL) of the three strains. The
corrected lethallty rates of the larvae were recorded every day. The baked dry larvae were used as the sole
carbon source in the medium for fungal culturing and the activities of threes extracellular enzymes

including lipase protease ( Prl) and chintinase produced by the three strains were determined. The
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results showed the diseased symptoms and death of larvae started in 1 —4 d after inoculation and the
cumulative mortality on 8 d of TSTOS FDBO1 and SYNO1 were 40% 44.4% and 62.22%
respectively. In which the SYNOI strain caused the highest mortality rates of the larvae and showed
significant difference compared to the strains TSTO5 and FDBOl. The maximum peak values of Prl
enzyme activities of the strains TSTO5 FDBOl and SYNOL were ( 175.56 +£0.7) U/mL (172.74 +
2.32) U/mL and (195.71 £5.41) U/mL respectively. The maximum peak values of chitinase
activity of the three strains were ( 12.58 £0.58) U/mL (13.06 £1.16) U/mL and ( 15. 12 £0. 32)
U/mL respectively. The Prl activities and chitinase activity of strain SYNO1 were the highest in the
three strains. And no difference existed between TSTO5 and FDBO1. The relationships between the
average values of Prl activity chitinase activity and lipase activity of three strains in the period of 8 d
and to the cumulative mortality of the infected larvae were analyzed and the linear equations were y =
0.4641 +122.45 (R> =0.8854) y=0.034x +10.473 (R> =0.9328) y =0.0354x +2.4586 (R’ =
0.1201) respectively. It is indicated a significant linear relationship between Prl activity and chitinase
activity of the strains and the larval mortality. Based on comprehensive analysis of the results the strain
SYNO1 can be considered as a better pathogenic fungus for biological control of Curculio davidi larvae.
Prl and chitinase activity can be used as virulence index for strain choice.
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Fig. 1 The infested Castanea mollissima and Curculio davidi larvae
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Fig. 2 The symptoms of the diseased larvae of Curculio davidi infected with the three strains
: A-D TSTOS 1-4 ; E-H SYNO1 1-4
o I-L FDBO1 1-4 . Note: A — D infected larvae with the strain of

TSTOS5 appeared symptoms in 1 —4 d; E —H infected larvae with the strain of SYNO1 appeared symptoms in 1 —4 d; 1 -L

infected larvae with the strain of FDBO1 appeared symptoms in 1 -4 d.
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Table 1 The adjusted mortality regression analysis and the median lethal time of Curculio davidi Fdiraire

larvae infected by the three fungal strains

Strain Equation R (d) LTy
SYNOI y =10. 04x — 12. 401 0.9111 6.22
FDBO1 y =6.984x —11.29 0. 9336 8.77
TSTO5 y =5.414x —8.9325 0.9145 11.6
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Fig. 3 The corrected lethallty rate of Curculio davidi

larvae by the three strains

2.4
2.4.1 3 Prl
3 TSTO5. FDBO1. SYNO1
( 4 TSTO5. FDBO1. SYNO1

6d
6

FDBO1  Prl
SYNOI  Prl
(P < 0.05) .

122.45 (R* =0. 8854)

(175.56 £0.7) U/mL.
(172.74 £2.32) U/mL. (195.71 +5.41) U/mL.

8 d

TSTO5
(P >0.05)

Prl

y =0.4641x +

a-- TSTOS
—— SYNO1
~®- FDBO1

3 4 5 6

BFER}E] (d) Cultural time

4 3 Prl
Fig. 4 Prl activity of three strains cultured on the baked dry

larvae media of Curculio davidi larvae
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Fig. 6 Lipase activity of the three trains cultured on the

baked dry larvae media of Curculio davidi larvae
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