
1Institute of Ecology, College of Urban and Environmental Sciences, Peking 
University, Beijing, China
2State Key Laboratory of Vegetation Structure, Function and Construction 
(VegLab), Peking University, Beijing, China
3Graduate School of Agricultural and Life Sciences, The University of Tokyo, 
Tokyo, Japan
4Institute for Agro‐Environmental Sciences, National Agriculture and Food 
Research Organization, Ibaraki, Japan
5Faculty of Agriculture, Tokyo University of Agriculture and Technology, 
Tokyo, Japan
6Center for Mathematical Science and Advanced Technology, JAMSTEC, 
Yokohama, Japan

7Asia Center for Air Pollution Research, Japan Environmental 
Sanitation Center, Niigata, Japan
8Field Science Education and Research Center, Kyoto University, 
Kyoto, Japan
9Comparative Genomics Laboratory, National Institute of 
Genetics, Shizuoka, Japan
10Graduate School of Informatics, Kyoto University, Kyoto, Japan
11School of Geographical Sciences, Southwest University, 
Chongqing, China
12School of Biological Sciences, Georgia Institute of Technology, 
Atlanta, Georgia, USA

Soil pH modulates microbial nitrogen allocation in soil via 

compositional and metabolic shifts across forests in Japan

Yaping Liu1,2#, Yuta Ise3,4#, Hideto Takami5,6, Rieko Urakawa7, Ryunosuke Tateno8, 

Atsushi Toyoda9, Nobuhito Ohte10, Weiyu Shi11, Lin Jiang12, Kazuo Isobe1,2*

Yaping Liu, Yuta Ise, Hideto Takami, Rieko Urakawa, Ryunosuke Tateno, Atsushi Toyoda, Nobuhito Ohte, et al. 2025. 

Soil pH modulates microbial nitrogen allocation in soil via compositional and metabolic shifts across forests in Japan. 

iMetaOmics 2: e70054.  https://doi.org/10.1002/imo2.70054 

https://doi.org/10.1002/imo2.70054


Abstract



Result1：Pedogenic factors shaping soil habitat properties



Result2:Pedogenic factors and soil habitat properties shaping the soil microbiome



Result3: Hierarchical effects of pedogenic factors, soil habitat properties, 

and microbial community components on N cycling



Result4: Context dependency of microbial community responses and their N cycling outcomes



Result5：Changes in the metabolic capabilities of the microbial community 

in response to changes in the soil pH



Summary

❑Pedogenic factors influence soil properties, shaping microbial communities and regulating 

nitrogen cycling and allocation.

❑Microbial abundance drives nitrogen cycling rates, while composition and diversity determine 

ammonium release or retention through metabolic constraints.

❑Acidic soils favor stress-tolerant microbes that retain N, while near-neutral soils support energy-

efficient taxa that enhance ammonium release and nitrification.

❑These findings underscore the role of microbial taxonomic composition and metabolic 

capabilities in regulating N allocation and highlight soil pH as a key environmental filter linking 

soil conditions to ecosystem‐ level N cycling. 
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