
 

Study finds fertilization affects soil microbial
biomass and residue distribution by changing
root biomass
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Structural equation model for controls of aggregate-associated fungal residues
and their distribution. Credit: Jing Yanli
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Increasing nitrogen (N) and phosphorus (P) input is one of the major
contributors to anthropogenic climate change, which can regulate the
sequestration and storage of soil organic carbon (SOC) by changing
microbial communities and their residues, the significant component of
stable SOC. However, it remains unclear how N and P fertilization
influence aggregate-associated microbial communities and their residues
in P-deficient soils. Answering this question is of great significance to
reaching a better understanding of soil carbon cycles under carbon
neutrality.

A research team led by Wang Qingkui from the Institute of Applied
Ecology of the Chinese Academy of Sciences recently conducted a six-
year fertilization manipulation experiment to explore the impacts of N
and P fertilization on soil microbial communities and their residues at
aggregate scales in subtropical P-deficient plantation soil.

They found that N and/or P fertilization significantly decreased the soil
microbial biomass of bulk soils due to a decrease in bacterial biomass in
small macroaggregates and microaggregates, and fungi in large
macroaggregates. However, there was no significant difference among
these fertilization treatments, indicating a non-additive interaction of N
and P fertilization.

N/P fertilization redistributed microbial residues from large to small
macroaggregates by stimulating fungal residues in small
macroaggregates.

Moreover, decrease in root biomass, rather than soil pH, was responsible
for the reduction in soil microbial biomass and changes in microbial
residue distribution.
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These findings highlight that the interactive effect of N and P
fertilization and aggregate sizes should be considered to help improve
the prediction of soil carbon dynamics under fertilization.

This study was published in European Journal of Soil Biology and was
supported by the National Natural Science Foundation of China and the
Key projects of Jiangxi Science and Technology Program.

  More information: Yanli Jing et al, Non-additive effects of nitrogen
and phosphorus fertilization on microbial biomass and residue
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