
Lijun Chen, Guofan Zhu, Alberto Pascual-Garcia, Francisco Dini-Andreote, Jie Zheng, Xiaoyue Wang, Shungui Zhou, Yuji jiang. 

2024. “Unraveling the diversity dynamics and network stability of alkaline phosphomonoesterase producing bacteria in 

modulating maize yield.” iMeta 3: e260. https://doi.org/10.1002/imt2.260

1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing, China; 

2 College of Forestry, Central South University of Forestry and Technology, Changsha, China; 

3 College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou, China; 

4 Department of Systems Biology, Spanish National Centre for Biotechnology (CSIC) C/ Darwin 3, Madrid, Spain

5 Department of Plant Science, The Pennsylvania State University, University Park, Pennsylvania, USA

Unraveling the diversity dynamics and network 

stability of alkaline phosphomonoesterase

producing bacteria in modulating maize yield

Lijun Chen1,2#, Guofan Zhu1,3#, Alberto Pascual-Garcia4, Francisco Dini-Andreote5, 

Jie zheng1, Xiaoyue Wang1, Shungui Zhou3, Yuji Jiang1,3*



Introduction

Soil bacterial community dynamically

influences the soil-plant system and

regulate nutrient efficiency and plant

productivity.

Phosphorus (P) availability in soil

represents a major challenge to crop

productivity, as it limits the capacity of

agricultural systems to feed the world’s

growing population.

Manipulating soil phosphate-degrading

microorganisms is an important way to

improve soil phosphorus availability and

crop yields.



Introduction

 How changes in the alkaline phosphomonoesterase producing bacterial diversity

alter community stability under straw amendments has not been completely

evaluated.
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Experiment design
Field experiments beginning 2010

 how and to what extent different straw amendments affect the

temporal turnover of ALP-producing bacterial community;

 how the observed patterns in the diversity of ALP-producing

bacterial community connect with ecological succession and

network stability;

 how the diversity and stability of ALP-producing bacterial

community contribute to soil P cycling dynamics and maize yield.

CK: no fertilizer control

N: chemical fertilizer

NS: N application with straw

NSM: N application with straw/pig

manure

NB: N application with straw biochar

Scientific questions

18O-DNA-SIP microcosm experiments

ALP-producing bacterial diversity and network stability

impacts on soil function and group productivity.



①Straw amendments diminished soil acidification and promoted 

soil fertility. 

② Straw amendments increased soil ALP-producing 

bacterial diversity.

Results



②Straw amendments elevated soil ALP-producing bacterial network stability and cohesion.①ALP-producing bacterial 

networks

CK

NSM

③DNA-SIP microcosm experiments demonstrated these assumptions.  

Results



①Straw amendments increased soil PAC and maize productivity

Results

②Random forest model combined with SEM reveal its mechanisms



Summary

 Straw amendments significantly improved the

succession patterns of the ALP-producing bacterial

diversity;

 Straw amendments significantly increased the network

stability of the ALP-producing bacteria over time, as

evidenced by higher robustness and NPC, while lower

vulnerability;

 High dynamic and stability of ALP-producing bacterial

community generated high ALP activity which further

increased soil P availability as well as maize

productivity.



iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking 2/165 in

the microbiology field. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar

to Nature Biotechnology, Nature Methods, Nature Microbiology , Nature Food, etc. Its unique features include video abstract,

bilingual publication, and social media dissemination, with more than 600,000 followers. It has published 220+ papers and been cited

for 5000+ times, and has been indexed by ESCI/WOS, PubMed, Google Scholar, and Scopus.

“iMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Nature

Communications, Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta

Submission: https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2

office@imeta.science
imetaomics@imeta.science

Promotion Video

iMetaScience

iMetaScience

https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://www.scopus.com/sourceid/21101134733
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/2770596x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/d2keUTTUHh4
https://x.com/iMetaScience
https://www.facebook.com/iMetaScience

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9

