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The plant microbiome: a key member of the plant holobiont

Figure 1. The plant holobiont: A multiple life community integrating plants, microbiomes, environmental resources, and human governance



Plant microbiome research: From ecological foundations to translational applications

Figure 2. A diagram of conceptual framework to illustrate the contents of this review



Ecological foundations: Community structure and function across different niches

Figure 3. Ecological foundations of the plant microbiome: Compartment-specific community structures and functions



Rhizobia: The facultative endosymbionts of legumes

Figure 4. Rhizobium life cycle involves biofilm formation, infection/nodulation, endosymbionts, nitrogen fixation, and nodule senescence



Mycorrhizal  symbiosis enhances plant nutrient uptake and fitness

Figure 5. Arbuscular mycorrhizal symbiosis enhances plant nutrition and stress tolerance



Cross -kingdom communications regulate mycorrhizal symbiosis

Figure 6. Cross-kingdom communications in mycorrhizal symbiosis: Effector proteins and small RNAs



Figure 7. Carbon and nutrient flows and their regulatory mechanisms in the plant-AM fungus-bacterium continuum

Carbon and nutrient flows and their regulatory mechanisms in the plant -AM fungus -bacterium continuum



Molecular cell biology and engineering of nodule and mycorrhizal symbioses

Figure 8. Common and distinct mechanisms underlying arbuscular mycorrhizal and root nodule symbioses



The Aerial Root Mucilagesphere

Figure 9. Conceptual model of plant aerial root mucilage-microbiome interactions.  



The Phyllosphere Microbiome: Composition, Function, and Homeostatic Regulation

Figure 10. The role of the phyllosphere microbiome in plant health and stability. 



The shaping process of plant endo -microbiome and seed microbiome

Figure 11. The shaping process of plant endo-microbiome and seed microbiome. 



Research Progress of Plant Pathobiome

Figure 12. Conceptual shift from the traditional single-pathogen paradigm to the plant pathobiome paradigm in 

understanding plant disease



Drivers of plant microbiome assembly

Host -driven filters Environmental context

Figure 13-14. Host genotype and environmental context jointly drive plant microbiome assembly



Methodologies that are revolutionizing plant microbiome research

Figure 15. A holistic research-to-application framework for Precision Agricultural Microbiome Engineering.



Synthetic microbial community and microbiome engineering

Figure 16. Conceptual framework for the design, construction, and application of plant-associated SynComs.



Technological and analysis methods

Figure 17. Analytical framework for plant microbiome
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ÅEmerging technologies and future directions
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Future perspectives of the plant microbiome

Figure 18. Develop standardized synthetic microbiome products for crops to achieve stable growth promotion, yield 

increase, and disease resistance at the field scale.
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