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Guizhou, the second largest 

tobacco producing region in China 

Oct 1, 2014 Session A-11:00 AM  

China is the biggest single tobacco 

market in the world, and accounts 

for more than 39.6% of the total 

global tobacco production and 40% 

of the global tobacco consumption. 
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（Ralstonia solanacearum） 

Oct 1, 2014 Session A-11:00 AM  

In China：Race 1, Biovars 3 and 4 
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Integrated bacterial wilt management program in China 

 Resistant cultivars: Yunyan 85/87/97;  still lack real resistant 

cultivars. 

 Crop rotation: widely recommended, but uneconomical to growers. 

 Cultural practices:  difficult to deal with. 

 Chemicals: streptomycin (efficacy is quite limited). 

 Bio-control: Efficacy is instability and limited. 
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Chemicals 
Chemical use rate 

Target diseases 
Per application Per season 

Streptomycin 210-420 g/ha ≥3 applications tobacco bacterial wilt 

Mancozeb 2000-2500 g/ha ≥3 applications tobacco black shank 

Calcium oxide 750-3000 kg/ha 1 application 
tobacco bacterial wilt 

tobacco black shank 

Tobacco specific 

synthetic fertilizer 
750 kg/ha 1 application None 

Use dosage of four agronomic chemicals in flue-cured 

tobacco production seasons in Southwest China 20
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Questions 

1. Investigate the in vitro activities of four agronomic 

chemical (streptomycin, calcium oxide, mancozeb, and 

synthetic fertilizer) against R. solanacearum? 

 

2. Evaluate the metabolic reaction of R. solanacearum 

under pressures of those chemicals from phenomics. 

Oct 1, 2014 Session A-11:00 AM  
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R. solanacearum growth inhibition tests by streptomycin 

In vitro activity study-streptomycin  
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Streptomycin against R. solanacearum （1-9：ck-1.56-3.13-

6.25-12.5-25-50-100 mg/L）  

R. solanacearum growth inhibition tests by streptomycin on 96-well 

plate（1-11:200 mg/L -100-50-25-12.5-6.25-3.13-1.56-0.78-0.39-ck） 
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R. solanacearum growth inhibition tests by synthetic fertilizer 

 on 96-well plate（1-11:2000 mg/L -1000-500-250-125-62.5-31.3-15.6-7.8-3.9-ck） 

In vitro activity study-synthetic fertilizer  
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R. solanacearum growth inhibition tests by calcium oxide 

 on 96-well plate（1-11:1250 mg/L -625-313-156-78-39-18.5-9.25-4.6-2.3-ck） 

In vitro activity study-calcium oxide  
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R. solanacearum growth inhibition tests by mancozeb 

 on 96-well plate（1-11:100 mg/L -50-25-12.5-6.25-3.13-1.56-0.78-0.39-0.2-ck） 

In vitro activity study-mancozeb  
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Influence of dose of streptomycin (A), calcium oxide (B), mancozeb (C) 

and synthetic fertilizer (D) on inhibition of the growth of R. solanacearum 

Result I 
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EC50, EC90 

and MIC 

values 

(µg.a.i/ml) 

Chemicals 

Streptomyci

n sulphate 

Calcium 

oxide 
Mancozeb 

Synthetic 

fertilizer 

EC50 32.06 >1000 3.80 
－ 

EC90 151.32 >1000 21.48 － 

MIC 200 >2000 50 － 

EC50, EC90 and MIC values of four agronomic chemicals against the growth of 

R. solanacearum 
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Metabolic reaction of R. solanacearum under pressures of  chemicals 
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metabolic reaction of R. solanacearum under pressures of  chemicals 

 Metabolic reaction comparisons (1) control and 100 µg/ml  streptomycin; (2) control 

and 2000 µg/ml calcium oxide; (3) control and 20 µg/ml mancozeb; (4) control and 2000 

µg/ml  synthetic fertilizer 
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Result II 
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Result II-continued 
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Result II-continued 
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Result II-continued 
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• Bacterial growth of R. solanacearum was more sensitive to 

mancozeb, less sensitive to streptomycin, and not sensitive to 

calcium oxide and synthetic fertilizer. 

• Metabolic reaction of R. solanacearum on Biolog GEN III 

Microplates was not or poorly affected by synthetic fertilizer 

or calcium oxide; while significantly inhibited by mancozeb 

and poorly inhibited by streptomycin. 

Summary 

68 th Tobacco Science Research Conference Oct 1, 2014 Session A-11:00 AM  

20
14

_T
S

R
C

89
_W

an
gH

an
ch

en
g.

pd
f

T
S

R
C

20
14

(6
8)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



• Substrates utilization of sucrose, α-D-glucose, D-fructose, D-

galactose, D-sorbitol, myo-inositol and p-Hydroxy-

phenylacetic acid were inhibited by streptomycin and chemical 

sensitivities of pH 6, pH 5, tetrazolium violet and of 

tetrazolium blue were also changed by this chemical.  

•  None carbons could be utilized by the pathogen under the 

pressure of mancozeb. 

•  So, streptomycin had limited efficacy against R. 

solanacearum, while mancozeb could be used for bacterial 

wilt management. 

Summary 
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Thank you very much for 

your attention! 
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