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Soil Microbial Biomass Carbon, Nitrogen, and Phosphorus and Stoichiometric
Characteristics in Natural Secondary Forests of Cold—Temperate Zone
PANG Yuejian, MAN Xiuling, ZENG Chenyang, NIU Xinran
(College of Forestry, Northeast Forestry University, Harbin 150040, China)
Abstract: [ Objective] This study aims to investigate the soil microbial biomass and its stoichiometric
characteristics in cold-temperate natural secondary forests, and to analyze the variations in soil microbial biomass
caused by tree species interactions in pure forests and mixed forests. The findings can provide a reference for
research on utilization mechanisms and nutrient cycling of soil carbon, nitrogen, and phosphorus in natural
secondary forests. [Methods] The cold-temperate birch (Betula plaryphylla) , aspen (Populus davidiana) , and

mixed birch-aspen forests (referred to as mixed forests) were selected as the research subjects. Three sample plots
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of 20 mX 30 m were set up in typical areas within each forest type. Five sampling points were arranged in an
S-shaped pattern in each sample plot, and soil samples were collected from the 0—5, 5— 10, and 10— 20 cm soil
layers between May and September 2024. Soil microbial biomass carbon (C,;.), nitrogen (N,;.), and phosphorus
(P...) contents were determined using an improved chloroform fumigation method, and their stoichiometric ratios
(denoted as Cpie: Nyies, Coie? Poie and Nyt P were analyzed, as well as microbial entropy (¢qMBC=C,,./total
carbonX100%, qMBN=N,./total nitrogen<X100%, qMBP=P,/total phosphorus><100%).

Additionally, the relationships between stoichiometric ratios of microbial biomass and microbial entropy, as well

organic

as between stoichiometric ratios of microbial biomass and soil physicochemical properties were explored.
[Results] 1) The average contents of C,;., Ny, and P, in the soils of the three types of secondary forests ranged
from 58.72 to 681.72 mg/kg, 40.88 to 118.33 mg/kg, and 3.45 to 29.03 mg/kg, respectively. The average
contents of C,;. and P, in the soils of the mixed forests were significantly lower than those in the soils of birch and
aspen forests (p<<0.05). From May to September, the soil C,,. and N, contents in the three types of secondary
forests showed a "U"-shaped trend of change, with peak values occurring in May or September and the minimum
values in July. The P, content showed a unimodal trend, reaching its peak in June and dropping to the minimum
in September. 2) The average values of soil C,;.: Ny, Chiet Prie, and Ny Py ranged from 0.18 to 5.12, 7.23 to
57.81, and 2.36 to 35.19, respectively, with values in the mixed forests significantly higher than those in the two
pure forests (»p<C0.05). The stoichiometric ratios of soil microbial biomass also showed a "U"-shaped trend as the
months changed, reaching the minimum value in July. 3) Soil total organic carbon (C,,;) , total nitrogen (Ng) ,
total phosphorus (P.;) , nitrate nitrogen, and available phosphorus were the key driving factors of microbial
biomass and its stoichiometric ratios, and there was a strong correlation between microbial entropy and
stoichiometric ratios of microbial biomass. [ Conclusion] In the natural secondary forests of the cold-temperate
zone, the soil microbial biomass contents of mixed forests are lower than those of pure birch and aspen forests, but
their stoichiometric ratios are higher than those of both pure forests. During the growing season, the peak period
for soil microbial activity in natural secondary forests of the cold-temperate zone is May to June, and the monthly
dynamic variations of soil microbial biomass in mixed forests are more significant than those in pure forests. In
addition, the conversion of soil P to P, in cold-temperate natural secondary forests is very limited, indicating
phosphorus deficiency, which is more severe in mixed forests than in pure forests.

Keywords: microbial biomass; stoichiometric ratio; natural secondary forest; microbial entropy
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Fig.1 Contents of soil microbial biomass C, N, and P in 0-20 cm soil layer of three types of secondary forests
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Fig. 2 Stoichiometric ratios of soil microbial biomass C, N, and P in 0—20 cm soil layer of three types of secondary forests
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