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Table 1 Carbon and nitrogen content and C / N ratio of the organic materials tested

LB
Material type

eor it

Total carbon (%)

KHfERice bran 40.13+£0.51

7 %k Wheat bran 34.53£2.08
%5%kTea seed bran 37.89+0.39
IKFEFEFFRice straw 33.54+0.54
16/ #kPeanut bran 42.30 £0.34

A WAL R
Total nitrogen (%) C/N ratio Diameter (cm)
0.49+0.77 81.94 <0.2
0.79+0.10 43.73 <0.3
0.76 +£0.12 49.62 <0.2
0.46 +0.04 72.66 <0.3
2.45+0.48 17.29 <0.2

e FME £ hEZ . FIA) Note: Means = SD. The same below

B b AR ek A M R X

RAMHEAR (A2113.70° | Jt4523.28° ) W%

http: //pedologica. issas. ac. cn



4 1] TEIZRAE IR AR T 0 5 Rl A2 i) B - SR A TR T T 4 F ) R ) 989

AR R A, BRI, K RIERE R . A AL
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Fig. 1 Effect of anaerobic disinfestation of the soil on disease incidence and growth of plants (Pot experiment)
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Fig. 2 Effect of anaerobic disinfestation on soil physical and chemical properties
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Fig. 3 Effect of anaerobic disinfestation on population of

Ralstonia solanacearum in the soil
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Table 2 Effects of anaerobic disinfestation on soil bacterial diversity index
ab P % ARG A AR
Treatment Aee Chao 1 Simpson index Shannon index
CK 30 465+ 1 092ab 21 083 +660a 0.999 +£0.001a 8.19£0.03a
D 35818+6492a 23 571+3 214a 0.999+0.001a 8.14£0.09a
DRB 28 836 £ 1 126abc 20 434 +852a 0.998 £0.001a 8.16 £0.08a
DWB 20 594 £593¢ 14 208 £255b 0.993 £0.001ab 6.97+0.07b
DTB 20 056 + 446¢ 13 872 £459b 0.989 +0.001b 6.68 = 0.09¢
DRS 21 907 £2 675bc 13 837+1 375b 0.970 £ 0.004c¢ 5.71£0.14d

e WS AR KR 22 5 3% (P<0.05) Note: Different letters within the same column represent significant differenceat

0.05 level

W AR, R 2 RS Iy Rk Rh 21

FE T KT %A 0] 20 B RE 9% 32F 47 3 o)
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Fig. 4 Principal component analysis on the phylum level
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Fig. 5 Effect of anaerobic disinfestation on the bacterial community structure in the soil
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Fig. 6 Relative abundance of Clostridiaceae, Ruminococcaceae and Bacillaceae
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Fig. 7 Effect of anaerobic soil disinfestation on disease incidence and plant growth (Field experiment)
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[ Objective ] Anaerobic soil disinfestation (ASD) has been proven to be a promising non-

chemical environment-friendly method to control soil-borne diseases, plant parasitic nematodes and weeds,
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especially in horticulture. However, it is still not so clear about mechanisms of the effects. In this study,
both pot and field experiments were conducted to study the effects of ASD on tomato bacterial wilt (a
kind of soil-borne disease), structure and diversity of soil microbial community, soil properties and crop
growth, in an attempt to elucidate mechanisms of ASD controlling soil-borne diseases and improving soil
health. [ Method ] The pot experiment was designed to have five treatments anaerobically disinfected, i.e.
Treatment DRB (addition of rice bran), Treatment DWB (addition of wheat bran), Treatment DTB (addition
of tea seed bran), Treatment DRS (addition of straw ) and Treatment D (addition of none), and one control
(CK); and the field experiment had only four treatments, i.e., DRB, DWB, DTB and CK. Effects of the
treatments on incidence of wilt, amount of the pathogen, crop growth, soil physiochemical properties (soil
pH, Eh, temperature, conductivity) were analyzed. Furthermore, 16S rDNA gene (V3+V4 region) sequencing
was done to analyze the composition of soil bacterial community relative to treatment. [ Result ] Results
show that compared with CK, ASD inhibited bacterial wilt by 100% in all the four treatments added with
organic material, and by 83.3% in Treatment D. All the treatments, except for Treatment DRB, significantly
promoted tomato growth. ASD significantly increased soil temperature, soil pH and conductivity, but
reduced soil Eh and decreased the population of Ralstonia solanacearum in the soil by 97.3% ~ 99.1%.
Compared with CK, ASD reduced incidence of the disease by 29.4% ~ 42.7% and increased yield of the crop
by2.5~4.7 times. Sequencing of 16S rDNA gene shows that CK and Treatments D and DRB were higher
than Treatments DWB, DTB and DRS in bacterial diversity (Shannon index, Simpson index, ACE and
Chao 1 index). Principal component analysis and cluster analysis show that the treatments varied sharply in
species, abundance and diversity of soil bacteria community. Treatments DWB, DTB and DRS were lower
in relative abundance of Crenarchaeota, Acidobacteria, Actinobacteria, Chloroflexi, Gemmatimonadetes and
Proteobacteria in treatments were reduced compared with CK and Treatments D and DRB, but significantly
higher in Firmicutes (mostly anaerobic bacteria), which became the dominant species in the soil bacterial
community in Treatments DRB, DWB, DTB and DRS. Besides, ASD significantly decreased the relative
abundance of Burkholderiaceae and Ralstonia. [ Conclusion ] ASD is an effective approach to control soil-
borne bacterial wilt, and improve soil quality and crop productivity. ASD coupled with addition of organic
materials significantly changed the soil bacterial community in structure, composition and diversity, and
significantly increased the abundance of anaerobic and anaerobically tolerant bacteria, which may be one of
the mechanisms of ASD preventing and controlling bacterial wilt.

Key words Anaerobic soil disinfestation (ASD); Tomato bacterial wilt; Soil microorganisms;

Bacterial community; High-throughput sequencing
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