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Effects of diversity and aboveground biomass of different
mycorrhizal trees on soil nutrients and fertility in subtropical forests
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Provincial Key Laboratory of Silviculture, College of Forestry, Jiangxi Agricultural University, Nanchang
330045, China; 3. Forestry Bureau Forest Resources Protection Center of Dexing City, Jiangxi Province, Shan-
grao, Jiangxi 334200, China; 4. Postdoctoral Research Station of Management Science and Engineering, Nan-
chang University , Nanchang 330031, China)

Abstract: [ Objective | The primary objective of this research is to investigate the intricate relationship
between forest tree composition, biomass dominance, and the availability and fertility of soil nutrients.
[Method ] The study was conducted in a typical subtropical forest situated within the Jiulianshan National
Nature Reserve in Jiangxi Province, China. We established 116 randomly located plots, each measuring 20 m X
20 m, to conduct a detailed survey of tree species, focusing on individuals with a diameter at breast height
(DBH) of 5 ¢cm or more.The mycorrhizal type of each tree species was determined based on the Global Plant
Mycorrhizal Database, categorized into arbuscular mycorrhizal (AM) and ectomycorrhizal (ECM) trees. The
diversity indices of AM and ECM trees, including the Simpson index (dominance) , Pielou index (evenness) ,
and Margalef index (richness) ,as well as the above — ground biomass of each tree, were calculated using basic
information and biomass equations.Meanwhile, the ratios of the above — ground biomass of AM tree species and
ECM tree species in each quadrat to the total above — ground biomass in that quadrat were calculated as the
biomass dominance values (R, and Rycyw.) to characterize the relative biomass relationship between the
two types of mycorrhizal tree species.Additionally, surface soil samples were collected from a depth of 0-20 cm
for analysis of critical soil parameters : soil organic matter (SOM) , total nitrogen (TN ) , total phosphorus (TP) ,
and available nutrient content.To evaluate overall soil fertility, the first principal component derived from the
soil nutrient data was utilized.[ Result ] The results from the study revealed that mycorrhizal types significantly
influence both the diversity and dominance of their associated tree species.Trees belonging to the AM category
demonstrated markedly higher values in both the Simpson and Margalef indices compared with those of ECM
trees.Furthermore , the diversity indices and biomass dominance of the AM and ECM types exhibited differential
effects on soil nitrogen and phosphorus content.Specifically, the Margalef index and Pielou index for AM trees
were found to have significant positive correlations with total phosphorus (TP) and available phosphorus (AP)
content in the soil, respectively.In contrast, the biodiversity indices associated with ECM trees did not display
similar correlations. Moreover, the ratio of AM tree AGB to total AGB (R,y,,..) showed a positive correlation
with soil nitrate nitrogen (NO,—=N) and available phosphorus (AP). The analysis further indicated that
increased diversity indices for both mycorrhizal types contributed to enhanced levels of soil fertility ; However, it
is noteworthy that R, did not exhibit significant correlations with soil fertility metrics. [ Conclusion ] In
subtropical forests, both the diversity and biomass dominance of mycorrhizal trees have an impact on soil
nutrients. Moreover, mycorrhizae influence this process by altering the above—ground biomass of symbiotic tree
species rather than the diversity of mycorrhizal tree species. Although the diversity of mycorrhizal trees can
affect soil fertility , it does not have a significant impact on this process.
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Fig.3 Correlation between the diversity indices of AM and ECM trees and soil nutrients
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Tab.1 Soil nutrient content and its correlation with the dominance of biomass of AM and ECM trees
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28 it Dominance of biomass
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THEE LT/ (g kg™ )SOM 64.95+20.88 0.073 -0.072
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/(g kg )TP 0.8320.22 0.096 -0.096
AR/ (mg kg )NH, N 41.00+20.16 0.273" -0.268"

A%/ (mg kg )NO, -N 7.24+6.75 -0.084 0.084
R (mg- kg ) AP 3.27+1.72 0.316" -0.320"

*P<0.05;**#P<0.01; ***P<0.001.
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Fig.5 Correlation of AM and ECM tree diversity index with biomass dominance and soil fertility.
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