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Study on the Inhibitory Effect of the Aqueous Extract of a Botanical Mixture

on Tobacco Black Shank and Its Influence on Soil Characteristics

WANG Chuanji, WANG Shusheng”, ZHAO Yang, YANG Yinju, WANG Ruoyan

(Tobacco Research Institute, Key Laboratory of Tobacco Biology and Processing, Ministry of Agriculture, CAAS, Qingdao 266101,

China)

Abstract: Research was conducted to investigate the effects of an aqueous extract of a botanical mixture on soil characteristics and
inhibition to black shank. The results showed that at the concentrations of 2.5, 5 and 10 mg/mL, the aqueous extract inhibited the
growth of Phytophthora nicotianac and decreased disease incidence and disease index of black shank. The aqueous extract was able
to improve cation exchange capacity and electrical conductivity of the soil, increase the contents of NH4*, NO;3-, available P and
available K in the soil, while decreased the content of organic matter. At the concentration of 2.5, 5 and 10 mg/mL the aqueous extract
increased activity of urease, sucrase, and acid phosphatase. At 2.5 mg/mL the aqueous extract increased amounts of fungus and
actinomycetes in the soil. We thus concluded that the plant aqueous extract can inhibit growth of black shank, improve the

transformation of available nutrients in soil and improve the soil environment eventually.
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2 EC
2.1
1 3 pH CEC
Table 3 pH, CEC and electric conductivity of different
treatments
10 mg/mL /(mg-mL") pH CEC/(cmol'kg)  EC/(ms-cm)
0 6.18a 10.56b 1.64a
2.5 5mg/mL 25 6.27a 10.62b 1.70ab
5 6.15a 11.03a 1.78b
5 10mg/mL 10 6.19a 10.97a 1.82b
24
1
Table | Bacteriostatic ratio, colonial diameter of different 4 5 10mg/mL
treatments 2.5 mg/mL
/(mg-mL") /% /em
0 3.34a
2.5 8.61b 3.05ab
5 10.86b 2.98bc
10 18.72a 2.71c
0 <0.05 2.5 mg/mL 5 mg/mL
2.66% 4.39%
2.2 10 mg/mL
2 21.86% 5 mg/mL
2.5mg/mL 10 mg/mL
5 mg/mL
2 4
Table 2 Disease incidence and disease index of different Table 4  Effect of differer.lt 'treatments on soil enzyme
treatments activity
/(mg-mL-") % / / / / /
0 100 100.00 (mgmL")  (mggh) (mg-g") (mg-g") mL
25 60 48.57 0 19.01b 67.65b 0.45b 7.27a
5 40 34.28 2.5 21.78a 69.45b 0.65a 7.25a
10 20 20.00 5 18.35b 70.62b 0.46b 7.28a
10 19.74ab 82.44a 0.65a 8.00a
2.3 pH CEC 2.5
5 NO;5
3 2.5 mg/mL NOs
pH pH Smg/mL 10 mg/mL
NH4Jr NO;5”
CEC 5 mg/mL 10 mg/mL 10 mg/mL
CEC 28.77%
EC 2.5 mg/mL 5 mg/mL



86 2015 36
10 mg/mL 2.5 mg/mL 3
2742% 40.58% [13] 1.5%
. (1]
2.5 mg/mL 5
mg/mL 10 mg/mL 2.5 mg/mL
o o
8.71%  12.33% Karegowda [ Euclyptus
25 citriodora Ocimum sanctum Piper
mg/mL 5 mg/mL 10 mg/mL betle 10%
(V]
8.94% 14.07% 16.40% 5 mg/mL 10 0%
0
mg/mL 2.5 mg/mL
5 NO;~ NH4*
mg/kg
Table 5 Concentration of NOs", NH4", available
phosphorus, available potassium and organic material at 1516
different treatments [13-16]
/(mg'mL") NOs NH4*
0 20.77¢  11.35b 17.35¢ 113.01c 12.86a
2.5 18.26c  12.04b 13.08¢c 117.74¢ 11.71ab
5 22.31b  12.58b 22.10b 122.85b 11.05b
10 24.04a 14.61a 24.39a 126.95a 10.75b
2.6
6
2.5 mg/mL 21.96% [17-18] [19]
L
> mg/m 100 mg/kg
10 mg/mL
34.72% 2.5 mg/mL
5 mg/mL 10 mg/mL
2.5 mg/mL
49.54% 56.88% [20]
6 cfu/g
Table 6 Effect of aqueous extracts to culturable
microorganism 21]
/(mg-mL")
0 0.93*10% 3.37*%10% 0.93%10%b
2.5 1.07%10% 4.11%10% 1.09%10°%
5 0.99%10% 2.91%10%ab 0.55%10%

10 1.10%10% 2.20%10°b 0.47%10°b
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