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Soil biological properties and bacterial community structures in rhizosphere soil
of canes infected and non-infected by ratoon stunting disease
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Abstract: [ Objectives ] The biological properties and bacterial communities in the rhizosphere of canes
infected and non-infected with ratoon stunting disease (RSD) were compared for effective bio-control of the RSD
in sugarcanes. [ Methods ] The cane plant and their rhizosphere soil were identified for infection of RSD firstly
in lab. The cane plant and rhizosphere soil samples infected and non-infected by RSD were collected, respectively.

The soil biological properties and bacterial community were determined by traditional and high throughput
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sequencing techniques. [ Results ] Compared with healthy soil, the activities of f-glucosidase, phosphatase and
aminopeptidase in RSD infected soils were significantly inhibited, and the contents of soil microbial biomass
carbon, nitrogen and phosphorus were significantly decreased, and the indexes of bacterial diversity and richness
including Chaol, Shannon were significantly decreased as well. As for individual bacteria community on phylum
level, the ratios of Proteobacteria, Actinobacteria, Gemmatimonadetes and Nitrospirae were all significantly
decreased, while those of Chloroflexi, Acidobacteria, Firmicutes, Cyanobacteria, Planctomycetes and
Bacteroidetes were significantly increased in rhizospheres of RSD infected canes. On genus level, the ratios of
Xanthobacteraceae, Acidothermus, Gaiellales, Roseiflexus, Micromonosporaceae and Nitrospira were
significantly decreased, while those of Acidobacteria and unclassified bacteria were significantly increased in
rhizospheres of RSD infected canes. [ Conclusions ] In rhizosphere soils of RSD infected canes, the activities of
important soil enzymes and microbial mass carbon, nitrogen and phosphorous contents are low, the diversity and

the richness bacterial community are significantly decreased. On the phylum and genus levels, great variations in

the abundance of the dominant bacteria have been confirmed.
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Table 1 The name of sequence type and primer sequence

illlag=ec EILZEA 515 WFF& KA
Sequencing region Prime name Prime Sequence Sequencing platform Length
47 16S rRNA J:[H 338F 5'-ACTCCTACGGGAGGCAGCAG-3' Miseq!!7-2] 311 bp

806R 5-GGACTACHVGGGTWTCTAAT-3'
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Table 2 Comparison of soil enzyme activities and microbial biomass in rhizosphere soil between RSD infected
and non-infected sugarcanes

MRBR A+ 4 BATHELT CYING IR AR RR (mg/kg) AP A (mg/kg) A (mg/kg)
Rhizosphere [-glucosidase Aminopeptidase Phosphatase Microbial Microbial Microbial
soil [nmol/(g'min), 30°C] [nmol/(g:min), 30°C] [nmol/(g'min), 30°C] biomass C biomass N biomass P
. 0.32+0.03a 8.94+0.61 a 0.25+0.07a 4287+112a 1342+244a 75.8+1.70 a
Non-infected
RS S
Infected 0.12+0.02b 6.19+0.56 b 0.06+0.01b 3124+3.52b 68.4+1.240b 149+231b

H (Note) : ¥ EYIME + Frui2s; BUEHE ARRIFHRERR AL #2455 1 2% (P < 0.05), Data in the table are means + SD; values

followed by different letters mean significant difference between treatments at P < 0.05 level.

73 RSD BmiAFNIERmIRRIR LR 5 A 463

Table 3 Diversity index of bacteria in rhizosphere soils of RSD infected and non-infected sugarcanes

MR PR - 4 OTU % Chaol 8% R T ARAE L
Rhizosphere soil OTUs Chao 1 index Shannon index Simpson index
Ik Non-infected 3628 £215a 4531.47+309 a 6.28+0.75a 0.0082 b
JEI AR Infected 2796 + 139 b 4283.46 + 388 b 5.83+£048b 0.0152 a

i (Note) : B M VIME £ trifEE; BER AR FHRRLHR 25 8 3% (P < 0.05), Data in the table are means + SD; values
followed by different letters mean significant difference between treatments at P < 0.05 level.
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