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Effects of Soils with Different Bacterial Wilt Disease Incidences on Nitrogen Absorption

Efficiency of Tomato Plants

ZHU Chengzhi, DUAN Xu, ZHANG Na, XU Zhihui, DENG Xuhui, LI Rong*, SHEN Qirong

(College of Resources and Environmental Sciences/Jiangsu Provincial Key Laboratory of Solid Organic Waste Utilization/Jiangsu
Collaborative Innovation Center of Solid Organic Wastes/Educational Ministry Engineering Center of Resource-Saving
Fertilizers, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to evaluate the effects of soils with different bacterial wilt disease incidences on nitrogen uptake efficiency of
tomato plants, tomato was used as the test plant and soils with different disease incidences (12.5%, 21.9%, 40.0%, 59.4%, 83.3%
and 91.6%) were collected to conduct a greenhouse pot experiment. The results showed that with the increase of initial soil
bacterial wilt disease incidence, tomato plant biomass and nitrogen uptake efficiency showed a significant decreasing trend. There
was no significant correlation between the contents of soil total N, ammonium N and nitrate N with plant N uptake efficiency at
the beginning. No significant correlation between initial soil bacterial diversity and community composition with plant nitrogen
absorption efficiency; however, significant correlation was observed between bacterial community change based on OTU analysis
and plant N uptake efficiency. The relative abundances of Lysobacter and Luteimonas showed a significant and positive
correlation with plant N uptake efficiency, and among which Lysobacter also showed a significant and negative correlation with
tomato bacterial wilt disease incidence. In conclusion, this study observed that the initial bacterial community in soil with
continuous cropping obstacle, but not nitrogen nutritional status, was correlated with the plant nitrogen uptake.

Key words: Continuous cropping obstacle; Bacterial wilt disease; Nitrogen absorption efficiency; Tomato; Soil bacteria community
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Table 1 Basic physicochemical properties of soils with different bacterial wilt incidence rates

KIRH(%) 4%(g/kg)  NH;-N(mg/kg) NO;-N(mgkg)  &Wi(gke)  A%Bi(mgkg)  &#(gke)  HAHH (mg/ke)
12.5 0.59 9.55 72.53 1.05 11.12 1.05 343.00
21.9 0.56 12.58 106.00 0.98 10.40 0.92 280.50
40.0 0.46 2261 197.44 1.28 14.06 1.12 348.75
59.4 0.58 9.40 125.94 1.13 14.25 1.09 370.00
83.3 0.54 6.66 59.67 0.82 7.20 0.96 203.25
91.6 0.58 25.69 25.82 0.78 9.13 0.92 205.75
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Fig. 1 Effects of soils with different bacterial wilt disease incidences on fresh and dry weights of tomato plants
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Fig. 2 Effects of soils with different bacterial wilt disease
incidences on plant N absorption efficiency
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Fig. 4 Correlations between initial soil nitrogen content and plant nitrogen absorption efficiency of soils with different disease incidence rates
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Table 2 Key bacteria associated with N element absorption efficiency
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