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Increased soil N2O emission due to N loading

Kumar et al., 2020



Ammonia oxidizers and denitrifiers are the main 
producers of N2O emission 

Zhang,…Chen, GCB, 2022

Direct relationships 
between them are 

observed from 
laboratory-based 

studies.



Questions

1. What are the key factors regulating the in situ
effects of N loading on microbial guild 

abundance and soil N2O emission?

2. Are there some links between them?



Zhang,…Chen, GCB, 2022



Key factors

Zhang,…Chen, GCB, 2022



No relationship for 
globally field-based

studies.

Zhang,…Chen, GCB, 2022

Unexpected…



Several key 
abiotic factors 
can help  
explain the N-
induced changes 
in in situ soil 
N2O emission

Zhang,…Chen, GCB, 2022

Mean annual precipitation (mm)



Hypothesis on the environmental filters

Zhang,…Chen, GCB, 2022

Lab hypothesis

In situ pathways





Caution is required when scaling up results from 
laboratory and field studies to modelling predictions

Chen et al., under revision
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