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Effectiveness of high virulence Bt resources as a means
of controlling Bradysia odoriphaga larvae
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(Institute of Plant Protection, Hebei Academy of Agricultural and Forestry Sciences/IPM Center of Hebei Province/Key Laboratory of

Integrated Pest Management on Crops in Northern Region of North China, Ministry of Agriculture, Baoding 071000, China)

Abstract [Objectives] To develop biological insecticides against Bradysia odoriphaga. [Methods] The toxicity of one
hundred and eighty five Bacillus thuringiensis strains to B. odoriphaga larvae was evaluated using the leaf immersion feeding
method and pot trials. Insecticidal crystal protein of FPT3 was analyzed by SDS-PAGE. Physiological and biochemical
characters of FPT3 were determined using the Biolog system. [Results] All 12 Bt strains caused > 80% mortality to B.
odoriphaga larvae but FPT3 was the most toxic. The FPT3 strain had typical physiological and biochemical characteristics of
Bt and expressed protein of 70 ku. The LCs, of the FPT3 strain against Ist and 2nd instar larvae was 1.206><10° cfu/mL and
2.577><10° cfu/mL, respectively. Pot trials demonstrated that the control effect of FPT3 on B. odoriphaga larvae was 77.76%.
[Conclusion] FPT3 can effectively control B. odoriphaga, and has potential for application in the field.
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3d
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Table2 Toxicity of three Bacillusthuringiensis
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strainsto the larvae of Bradysia odoriphaga FPT3
Corrected 3
. 1 V)
No. CO:ie?trit;Qﬂ mortality rate (%) FPT3 1 b
ciu/m
2d 3d LCso 1.206><
: 7
BtionR60A 1x10 67.89 82.29 10° cfu/mlL 25775 10° cfu/mlL 3 4
7
Pbt23 1x10 42.45 78.95 LCso 36.910><
FPT3 1x107 71.05 94.84 10° cfu/mL  53.220><10° cfu/mL
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Table3 Toxicity of FPT3 strain to the different instars of Bradysia odoriphaga
95%
No. Instar Toxici . . Correlation (XlOIgchfl(}mL) 95% confidence interval
oxIcity regression equation coefficient () (x 106cfu/mL)
1 Ist instar Y=4.9257+0.9132X 0.974 1.206 0.478—3.041
2 2nd instar Y=4.7537+0.5992X 0.966 2.577 0.964—6.890
FPT3
3 3rd instar Y=3.3941+1.0247X 0.975 36.910 22.500—60.570
4 4th instar Y=3.2997+0.9851X 0.949 53.220 31.610—89.620
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Fig. 2 Morphology of crystal and spore of FPT3 strain
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Table4 Charactersof physiology and biochemistry of FPT3

Tested item . Tested item . Tested item .
Reaction Reaction Reaction
. - Dextrin D- D-maltose
Negative control
D- D-trehalose D- D-cellobiose B Gentiobiose -
Sucrose - D- D-turanose B Stachyose -
H6 HS5
Positive control P P
D-raffinose - a-D- o-D-lactose - D-melibiose -
- -D- B - -D-
B . D- D-salicin - N D )
[3-methyl-D-glucoside N-acetyl-D-glucosamine
N- -B-D- B N- -D- B N- B
N-acetyl--D-mannosamine N-Acetyl-D-galactosamine N-acetyl neuraminic acid
1% NaCl 4% NaCl 8% NaCl B
o-D- a-D-glucose D- D-mannose B D- D-fructose
3- -D-
D- D-galactose - - L- L-foucose B
3-methyl glucose
D- D-foucose B L- L-rhamnose - Inosin B
0, 0,
1% . 1% FusidicaAcid - D- D-serine
Sodium lactate
D- D-sorbitol - D- D-mannitol - D- D-arabitol -
m- Myo-inositol - Glycerol B D- 6
D-glucose-6-PO4
D- -6- D- o - D- D-serine B
D-fructose-6-PO4 D-aspartic acid
. - Rifamycin SV + . . -
Troleandomycin Minocycline
Gelatin - L- _ - D- D-alanine B
Glycyl-L-proline
L- L-arginine B L- . . B L- . . B
L-aspartic acid L-glutamic acid
L- L-histidine B L- o B L- L-serine
L-pyroglutamic acid
Lincomycin - Guanidine HCi . -
Niaproof 4
Pectin - D- o L- o
D-galacturonic acid L-galactonic acid lactone
. D-
D- D-gluconic acid B . . .
D-glucuronic acid Glucuronamide
Mucic acid - Quinic acid - D- B

D-saccharic acid
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23R 4 (Table 4 continued)

Tested item . Tested item . Tested item .
Reaction Reaction Reaction
Vancomycin - Tetrazolium violet B Tetrazolium blue -
- _ D- .
p-hydroxy-phenylacetic acid Methyl pyruvate D-lactic acid methyl ester
L Lo - -
L- L-lactic acid B Citric acid B . . B
O -keto-glutaric acid
D- D-malic acid - L- L-malic acid ) . ) B
Bromo-succinic acid
Nalidixic acid B Lithium chloride . .
Potassium tellurite
- - oA- -
-40 Tween-40 - Y . y . - . . -
-amino-butryric acid O -hydroxy-butyric acid
B- -DL- a- s s
[B-hydroxy-D,L-butyric acid O -keto-butyric acid Acetoacetic acid
Propionic acid - Acetic acid B Formic acid
Aztreonam Sodium butyrate Sodium bromate
- + B
—: Negative; +: Positive; B: Indeterminacy.
25 ERBHRELESR
FPT3
1107 cfu/mL . :
Beauveria bassana
3 7d 77.76% . .
Steinernematidae
Heterorhabditidae
&5 FPT3EMIEFGRIREWMMARINIEER
Table5 Thecontrol efficiency of FPT3 strainsto 2004 2007
Bradysia odoriphaga in pot test
2012
Treatment Concentration Damage rate Control 2014
(%) efficiency (%)
FPT3 1x107 cfu/mL  39.0849.75b  77.76+5.75a 2007
480 g/L
& 480 mg/L 11958522  94.27+5.09b 2016
CK — 55.94+8.38¢c —
+ Bti
Duncan’s 5%
Data are mean£SE, and followed by the different lowercase
letters in the same column indicate significantly different at )
0.05 level by Duncan’s multiple range test. Bti
3 Whig
Cloyd  Dickinson 2006 Bti

Bradysia sp. nr. coprophila 2 3
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