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The sustainable development of 
agriculture depends on the 
adoption of efficient and 
environmentally friendly land 
management practices.



Crop rotation suppresses disease
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Hong et al. 2023 New Phytol

The addition of legumes to rotation had no consistent effects on microbial diversity or richness.

Venter et al. 2015 Pedobiologia



Current issues

Hypotheses: 

• H1) Fertilization treatments affect more functions of soil microbial communities than cropping by 
largely altering microbial community structure. 

• H2) Crop rotation controls the abundance of fungal pathogens by enriching beneficial bacteria 
and fungi in maize rhizosphere. 

• H3) Crop rotation can shape rhizosphere microenvironment by mediating the composition of 
metabolites.
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The inadequate assessment of microbial communities in studies about fertilization and
cropping managements is making it difficult to put practical improvements in place.

Functional characteristics MetabolitesBeneficial taxa



Experiment design

Site: Hailun Agricultural Ecological Experimental Station

Year: 2012

Cropping: (1) CC: Continuous cropping, maize (Zea mays L.) (2) RC: Rotational cropping, soybean 
(Glycine max L.) + maize

Fertilization: (1) CK: Control; (2) NPK: inorganic fertilizers; (3) NPKS: NPK + straw incorporation

Plots: randomized split plots (one plot: 30 m × 30 m) with five replicates

Sample collection: August 2021, bulk soil + rhizosphere soil + root samples

Mesaurements: Physicochemical analysis, qRT-PCR, amplicon sequencing (16S rRNA gene + 
ITS fragment), shotgun metagenomic sequencing (bulk soil + rhizosphere soil), non-targeted 
metabolome (bulk soil + rhizosphere soil)

Statistical analysis: R (v4.3.0) with microeco package
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Fertilization generates large effects on multiple soil physico-chemical properties, 
while crop rotation mainly changed available phosphorus and soil respiration
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Fertilization generates large effects on microbial richness and diversity in multiple 
compartments, while cropping mainly affects fungal alpha and beta diversity in rhizosphere soil
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Fertilization and cropping both had large effects on microbial community 
structures in rhizosphere soil
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Taxonomic beta diversity:

Phylogenetic beta diversity:



Crop rotation enriched more beneficial prokaryotic and fungal genera
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Conclusion
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The bioremediation of cadmium-contaminated paddy soil through 
Pseudomonas chenduensis (MBR)
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Pseudomonas chenduensis sp. MBR

Background

（Zhan et al. 2012） (Qian et al. 2013)



The bioremediation of cadmium-contaminated paddy soil through 
Pseudomonas chenduensis (MBR)

• The introduction of MBR in soil significantly decreased 
Cd bio-availability and reduced Cd accumulation in rice.

• MBR improved stability of microbial community under 
Cd pressure.

• MBR enhanced the roles of microbial communities in 
transformation of Cd fractions, especially in rhizosphere soil.

• Elucidate molecular mechanisms underlying 
Cd bioremediation by MBR.
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