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Bt 7L -01.
1.1.2 BtA322 LB
LB . LB 10 ¢ S5¢
10 g 1 000 mL pH7.0.
1.1.3 . . . . . . . .
1.1.4 SPX -250B - Z ; ZHWY -2112B ; UV - 1800
;SW -CJ -1BU  MLS - 3780 'S20K  pH
1.2
1.2.1 BtA322 30 °C 24 h |
40 mL 250 mL 28 °C 200 r * min "' 8 h o
1.2.2 BtA322 1B 71 -01
7L -01 1% 40 mL LB 250 mL 28 °C 200 r * min~'
o 4 h 2 mL ZL -01  BtA322 LB
0Dy, .
1.2.3
1.2.3.1 1% . . + (w/w=1:1)
LB . 26 h
0Dy, -
1.2.3.2 0.5% . . + (w/w=1:1)
o 26 h
0Dy, o
1.2.3.3 1% N N + + (w/w=
2:1:1) LB ( ) °
26 h ODyy o
1.2.4 .
o 3 3 L,(3?) .
1.2.5 BtA322 71 -01 1%
40 mL 250 mL 28 °C 200 r * min~' 54 ho 4 h
ZL-01  BtA322 2mL 0Dy, - .
1.2.6 pH. .
(1) 3 mol * L."'NaOH pH 5.56.06.57.07.58.0
8.5. BtA322 1% 40 mL 250 mL 28 °C 200 r * min"'
20 h. 0Dy, pH
(2) . pH BtA322 1% 40 mL 250
mL 25 30 3540 °C 200 r * min~' 20 ho 0D,
(3) . pH BtA322 1% 40 mL
250 mL 50 100 150 200 250 300 r * min ' 20 h
0Dy, .
(4) . pH . 250 mL 20 25 30 35
40 45 50 mL BtA322 1% 250 mL
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20 h ODy o 0
(5) pH - BtA322 2% 3% 4% S% 6%
250 mL 20 h ODyy o
1.2.7 40 ODy, pH pH
1.2.8 Excel  DPS o
2
2.1 BtA322 LB
1 71, - 01
BtA322 7L - 01 0
0~4h 14 h
;24 h
;24 ~36 h 136 h
o LB
24 h
2.2 Bt 2 1 BtA322 ZL-01 LB
+ . . Fig. 1 The growth curve of BtA322 and ZI. - 01 strains in the
oD LB liquid medium
600
o 0Dy
+ ODyy
+
2.3 Bt 3
0.5% N N
+ 0Dy,
BiA322 ° 2 BtA322
+ 0Dy, Fig.2 Effects of different carbon sources on the fermentation
+ BtA322 of BtA322
o 1. I:CK;IL: y IIL: yIV: Ve +
2.4 Bt 4 ;2.
1% . . (P<0.01) (P<0.05) .
+ + 0D, ( )
1. T: CK; II: Glucose; III: Soluble starch; IV: Sucrose; V:
BtA322 . + + Tryptone + glucose; 2. Different uppercase letters mean signifi—
oD cant differences at the 0.01 level and different lowercase let—
600 ters mean significance differences at the 0. 05 level. Similarly
+ + BtA322

hereinafter
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3 BtA322 4 BtA322
[:CK; 1T I Ve Ve + [:CK; I ;I IV Ve
+ +
Fig.3 Effects of different nitrogen sources on the fermenta— Fig.4 Effects of different inorganic salts on the fermenta—
tion of BtA322 tion of BtA322
]:CK; II: Soybean meal; [II: Beef extrace; [V: Casein; [:CK; II: CaCO;; II: MgSO,; IV: KH,PO,; V:CaCO, +
V: Soybean meal + yeast MgSO, + KH, PO,
2.5 N 3 3 ( 1)
3 3 L,(3%) ( 2) . 2
" A B,C, BtA322 0.5% +0.5% +0.5% +0.5%
+0.2% +0.1% +0.1% 0 R, >R; >R,
+ > + > + + o 3
+ + ; + + o
1
Tab.1 Factoral levels in orthogonal experiment
A/ + B/ + C/ + +
Level tryptone + glucose Soybean meal + yeast CaCO, + MgSO, + KH, PO,

1 1% 1% 0.1%

2 0.5% 0.5% 0.4%

3 2% 1.5% 0.8%

2

Tab.2 The results of fermentation media in orthogonal experiment

0Dy
No. A B ¢ 0Dy, value of fermented liquid
1 1 1 1 0.598
2 1 2 2 0.573
3 1 3 3 0.553
4 2 1 2 0.564
5 2 2 3 0.547
6 2 3 1 0.521
7 3 1 3 0.532
8 3 2 1 0.502
9 3 3 2 0.498
K1 1.724 1.694 1.621
K2 1.632 1.622 1.635
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2 Continued to Tab. 2

0Dy,
No. A B 0D,y value of fermented liquid
K3 1.532 1.572 1.632
k1 0.575 0.565 0.54
k2 0.544 0.541 0.545
k3 0.511 0.524 0.544
R 0.064 0.041 0.005
Main order A>B>C
Optimum level A B, C,
Optimum combination A, B, C,

3

Tab.3 The variance analysis of orthogonal experiment

F F
Variance analysis Sum of square  Freedom Mean square “ Significant level
+ -3 -3
. ; 2 . : 58.57
Tryptone + Glucose 6-15x10 3.075 10 Significant
* 2.5%x107° 2 1.25x10°° 24.81
Soybean meal + yeast ’ ’ ' Significant
+ + S » Foos(2 2)1=
COCa + MgSO, + KH, PO, 3.3x10 2 1.65 %10 0.314 19.0
Error 1.05x10°* 2 5.25x10°°
Sum 0. 0468 8
2.6
2.6.1 BtA322 5 BtA322 0~4h
14 ~20 h ;20 h 120 ~32 h
132 h 0 20 h
ODgy o
2.6.2 pH 6 pH o
pH 7.5 BtA322
5 BtA322 ZL-01 6 pH BtA322

Fig.5 The growth curve of BtA322 and ZL - 01 strains

2.6.3 7
2.6.4 8

Fig. 6  Effects of different initial pH values of media

30 C

BtA322
200 r * min "~

on the fermentation of BtA322

o

BtA322 o



258 2014

2.6.5 9 250 ml 35 mL
. 0Dy, . BtA322 .
2.6.6 10 BtA322 3%
0D,y .
7 BtA322 8 BtA322

Fig.7 Effects of different temperatures on the
fermentation of BtA322

9 (ml)
Fig.9 The effects of different ventilations on the
fermentation of BtA322

Fig. 8 The effects of different shaking speeds
on the fermentation of BtA322

10
Fig. 10 The effect of different seed volumes on the
fermentation of BtA322
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Optimization of Bacillus thuringiensis A322 Strain Fermentation
Medium and Cultural Conditions

ZHANG Lulu' ZHU Chaohua' GUO Gang’

(1. Institute of Plant and Environmental Protection Hainan University Haikou 570228 China;

2. Haikou Experiment Station Chinese Academy of Tropical Agricultural Sciences Haikou 570102 China)

Abstract: Bacillus thuringiensis Berliner strain A322 with higher activity against Helicoverpa armigera Hubner
screened indoor was cultured on media through singlefactor and orthogonal experiment to optimize cultural medi-
um based on the optimization standard of OD, of the fermented liquid of B. thuringiensis at the late logarithmic
phase. The optimum medium is 0. 5% soybean meal 0.5% yeast extract 0.5% glucose 0.5% tryptone
0.2% calcium carbonate 0. 1% potassium dihydrogen phosphate and 0. 1% magnesium sulfate. The major
factors in laboratory shake flask liquid fermentation such as initial pH temperature speed etc were deter—
mined. The optimum cultural conditions are found to be incubation time 20 h pH7.5 fermentation tempera—
tures 30 °C speed 200 r * min "' inoculum size 3% and medium volume 35 mL in a 250 mL flask. The OD,,,
value of the bacterial growth was increased by 21.9% after optimization of the cultural conditions.

Key words: Bacillus thuringiensis; medium; fermentation condition; optimization
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Screening of Efficient Fungicides Against the Anthracnose of
Sarcandra glabra Caused by Colletotrichum dematium

JIANG Ni YE Yunfeng HU Fengyun LIU Lihui LIU Wei
( Guangxi Botanical Garden of Medicinal Plants Guangxi Key Laboratory of Protection and Genetic Improvement

of Medicinal Resources Nanning 530023 China)

Abstract: Antimicrobial activities of 14 fungicides were tested against Colletotrichum dematium by using the myce—
lia growth rate method and the fungicides with an inhibition rate of 90% or more were tested in toxicity indoor and
then in the field. Four fungicides ie. Tebuconazole flusilazole-prochloraz chloride complex Prochloraz Difeno—
conazole gave high antimicrobial effects and their ECy, values were 0.799 3.567 55.47 and 370.34 mg * L™'
respectively. The field tests showed that Tebuconazole and flusilazole-prochloraz had a control efficacy of >70%
against the anthracnose of Sarcandra glabra when diluted at 1 : 3000—4000 and 1 : 1000—2000 respectively
indicating that these two fungicides have a better control efficacy against the anthracnose of Sarcandra glabra
caused by Colletotrichum dematium and can be released for commercial extension to control this disease.

Key words: Sarcandra glabra; Colletotrichum dematium; fungicide; screening



