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Abstract 

Fungal Fungi diversity and community composition are mainly depending on soil and 
vegetation factors. However, the effects of these drivers on different fungal taxonomy and 
functional guilds remain largely unexplored, especially in subtropical forest ecosystems. The soil 
was collected from five dominate tree species forests: Castanopsis carlesii, Castanopsis fabri, 
Cinnamomum chekiangense, Schima superb, and Cunninghamia lanceolata in Wanmulin National 
Nature Reserve of South-eastern China. Fungal communities in rhizosphere and bulk soil were 
assessed employing ITS rDNA illumina sequencing. Ascomycota dominated the fungal community 
and most of them belong to Saprotrophic fungal group. On the genus level, Cladophialophora, 
Spirosphaera, and Podospora were dominate in soils of Castanopsis carlesii, Castanopsis fabri, 
and Cinnamomum chekiangense (> 50% of the OTUs), respectively. Analysis of similarity showed 
that the Ascomycota and Saprotrophic fungi rather than total fungal community were significantly 
different among the soils with different dominant tree species. Furthermore, Ascomycota 
community were affected by soil C, C/N, and total K, while Saprotrophic fungi were explained by 
changes in tree richness, diameter at breast height and soil available P. In conclusion, our analyses 
revealed that the effects of dominant tree species on soil fungi are largely depend on different 
taxonomic and functional groups levels.  
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Introduction 

The interaction between aboveground plant biomass and belowground microbial communities 
drives the stability and function of terrestrial ecosystems (Bardgett & van der Putten 2014). Fungi 
are important soil microorganisms, forming Symbiotic associations with plant, and mediate the 
nutrient and energy flux between plants and soil in many ecosystems. In forest ecosystems, trees 
play a prominent role in aboveground and belowground interaction (Wardle et al. 2004, Pineda et 
al. 2015. Trees provide photosynthetic carbon (C) to support the fungal maintenance and growth, 
and mediate soil fungal community (Tedersoo et al. 2014). In return, fungi play vital roles in the 
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decomposition of organic matter, nutrient cycling, and plant nutrient availability, and thus influence 
tree diversity, composition and functional traits (Wagg et al. 2014). However, little is known about 
the effects of dominate tree species on soil fungal communities in subtropical forest. 

Dominant tree species produce most of the litter in the forest which accumulates on soil 
surface. This organic layer providing a habitat for soil fungi, as well as acting as a source of C and 
nutrient (Holste & Kobe 2017). Different tree species vary in the litter quantity and quality, and 
consequently influence the soil fungi community for utilizing these substrates (Bödeker et al. 
2016). C to nitrogen (N) ratio, lignin and cellulose concentration, as well as pH are important litter 
characteristics affecting soil fungi (Purahong et al. 2016). Soil fungal community included different 
functional groups and habitat in different area in the forests. Saprotrophic fungi commonly 
dominate in bulk soil while symbiotic fungi dominate in rhizosphere area. Tree species specify 
effects on symbiotic fungi have been reported in several studies (Schimann et al. 2017). However, 
to what condition the tree species effects on Saprotrophic fungi in the bulk soil still need to be 
discussed (Tedersoo et al. 2016). Plant trenching experiment found that symbiotic mycorrhizal 
fungi deletion resulted in increase the diversity of Saprotrophic fungi (Lindahl et al. 2010). 
Therefore, individual tree might not only affect soil fungi in the sphere but also a broad range of 
Saprotrophic soil fungi in bulk soil. Dominating tree species have the highest coverage in the forest 
community, which can expect to be strong indicator in shaping the Saprotrophic soil fungi in the 
forestry ecosystem (Hiiesalu et al. 2017). Besides dominate tree species, tree physiology and soil 
properties are also important factors that affecting Saprotrophic soil fungi. Tree age and growth 
stage, for example, can affect the soil fungi by changes of litter quantity and quality, root exudates 
and root-symbioses diversity and function (mycorrhizal fungi especially) (Ortega-Martínez et al. 
2011, Clemmensen et al. 2015).  

Moreover, the soil fungal community is also affected by soil physical and chemical 
characteristics, including soil pH, temperature, moisture, available C and N, all of which can be 
correlated with geographical location (Abarenkov et al. 2010, Sterkenburg et al. 2015). Pellissier 
(Pellissier et al. 2014) has investigated soil alpha and beta diversity and composition across a 
landscape grassland soils, suggested that environmental factors are directly affecting soil fungal 
and mediated by plant community. Our previous large-scale fungi biogeography studies in forest 
ecosystem have demonstrated that the distribution of soil total fungal diversity is shaped by 
interactions between soil environment, climate and also plant community (Shi et al. 2014). 
However, those studies have been performed across landscape area, of that complex environmental 
factors have burred the correlation between dominant tree species and the Saprotrophic soil fungi 
(Tedersoo et al. 2016). 

The aim of the current study is to investigate the extent to which the dominant tree species 
shapes soil fungal community composition in subtropical mountain forests in the bulk soil. To 
address this, we choose a sampling site in Wanmulin Nature Reserve, Jian’ou, Fujian, China, where 
growing an old-growth mixed forest with various dominant tree species but with similar parent soil 
material (Yang et al. 2007). We hypothesis that (1) soil fungi community composition varied with 
dominant tree species in forests; (2) each dominant tree species have unique soil fungi indicator 
groups; (3) soil fungal community are depending on dominant tree species rather than other 
environmental factors. 
 
Materials & Methods 
 
Study sites 

The site is located in Wanmulin Nature Reserve in Jian’ou, Fujian Province, China (27°03’N, 
118°09’E). The Wanmulin Nature Reserve borders the Jiufeng Mountains on the southeast and the 
Wuyi Mountains on the northwest. The region has a middle subtropical monsoonal climate, with a 
mean annual air temperature of 18.7℃. The mean annual precipitation is 1670 mm and mainly 
occurring from March to August. Mean annual evapotranspiration is 1466 mm. The growing season 
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equals the annual frost-free period of around 277 days. The parent material of the soil is granite and 
the soils are characterized as humid Planosols according to material (Yang et al. 2007). 

Five forests were selected in the nature reserve, with the following dominant tree species: 
Castanopsis carlesii (Castanopsis_c), Castanopsis fabri (Castanopsis_f), Cinnamomum 
chekiangense (Cinnamomum), Cunninghamia lanceolata (Cunninghamia) and Schima superb 
(Schima). The geographic location, soil characteristics and plant phenology of these forests have 
been previously documented material (Yang et al. 2007). In each forest, three 20 m × 20 m plots 
were set up as replicates, each consisting of five sampling points (> 2 m from nearby tree). To 
avoid the effects of nearby tree, we chose sampling points at least 1m from the tree root. The soils 
from each plot was mixed and make one composite sample. The typical distance between 
replication of the same species was 1-4 km, and other species were usually located less than 1 km 
apart. In each forest type, a study area was chosen at least 25 m from the forest edge. The age of 
each site was considered to be the time since the last major disturbance, ranged from 20 to 150 
years material (Yang et al. 2007). Cunninghamia is the youngest forest, with development for less 
than 20 years, while the other four forests are all older than 100 years. 
 
Sample collection and DNA extraction 

Samples were collected in late October 2011, immediately after litter fall. Fresh litter and 
twigs were removed from the sub-plots and for each site soil cores were taken to the depth of 10 cm 
by gently pounding metal rings into the ground. After leaves and roots were removed, the samples 
were transported to the laboratory in sterile plastic bags on ice and stored at −20 °C. DNA 
extractions were performed on 0.5 g of soil samples using the Ultra Clean™ Mega Prep Soil DNA 
kit (Mo Bio Labs, Solana Beach, CA, USA) following the manufacturer’s protocol. The purified 
DNA was detected by agarose gel electrophoresis. The purity and usefulness of the DNA samples 
were ultimately determined by successful PCR amplifications. 
 
DNA amplicon and Illumina sequencing of fungal communities 

We amplified the ITS1 region using the newly developed primerITS1FI2, 50-
GAACCWGCGGARGGATCA-30 and ITS2 (Schmidt et al. 2013). Amplifications were carried 
out in a total volume of 20 ml using 50 ng of DNA, 4 ml of HOT MOLPolBlend Master Mix 
(Molegene, Germany), and 0.5 mM of each of forward and reverse primers. PCR conditions were 
15 min at 95°C, followed by 35 cycles of 30 s at 95°C, 30 s at either 52°C, 55°C or 58°C, and30 s 
at 72°C. PCR with 52°C annealing temperature was repeated three times. Final elongation was 
done at 72°C for 5 min. Amplicons from the five parallel PCR runs (3 ×52°C, 1 ×55°C, 1 ×58°C) 
were individually labeled to estimate the effect of repeated PCRs and annealing temperatures on 
richness recovery. Purification was done with AgencourtAMPure XP SPRI magnetic beads. PCR 
products were normalized and pooled. We normalized PCR products after quantifying them with a 
Qubit 2.0 Fluorometer (Invitrogen), and the Qubitds DNA HS Assay Kit (Invitrogen). Paired-end 
sequencing (2×150 bp) was carried out on an Illumina MiSeq sequencer at the Research and 
Testing Laboratory, U.S.A. 
 
Bioinformatics analysis  

The pyrosequencing data were processed using the pipeline SEED with the proposed 
procedures of standardized data analysis (Henrik Nilsson et al. 2011, Větrovský & Baldrian 2013). 
Pyrosequencing resulted in a median length of 410 bases. By use of Denoiser 0.851 (Reeder & 
Knight 2010) these sequences were re-assigned to samples based on the barcodes, and quality 
trimmed to exclude short and low-quality sequences. The resulting sequences were subjected to 
removal of chimeric sequences by use of the UCHIME software (Edgar et al. 2011). Sequences 
were shortened to 150 base pairs, and any sequences shorter than 150 base pairs were removed. 
These sequences are then clustered into OTUs using the UPARSE algorithm base on at 98.0 % 
sequence similarity. Compared with the routinely used 97 %, this threshold is a better proxy at 
species level in several groups of fungi (Kõljalg et al. 2013). These singletons were removed from 
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further analyses, because these comprise a high proportion of technical artefacts (Tedersoo et al. 
2010). The longest sequence of each clusters was selected as a representative for BLASTn 
sequence similarity against the UNITE databases. The output is then analyzed using an internally 
developed python program that assigns taxonomic information (species, genus, order and family) to 
each sequence and then computes and writes the final analysis files. Furthermore, we assigned each 
fungal genus to functional categories, including Saprotrophic, Pathogenic and Symbiotic fungi 
using FUNGLUID database (Nguyen et al. 2016). The sequence data were deposited in the NCBI 
public database (https://www.ncbi.nlm.nih.gov/, sequences numbers SAMN07727536 to 7727550). 
 
Statistical analyses 

The alpha diversity index, species richness index were used as diversity estimates. The same 
dataset was also used to calculate the Bray Curtis Indices as a measure of community similarity and 
to explore the effects of tree species on the diversity of fungi. Because the majority of taxa were 
represented by a very small number of reads and because such read counts were demonstrated not 
to be technically reproducible in independent Illumina sequencing runs, only taxa with higher 
relative abundances (1% in 3 samples) were tested for variations in abundance (Quail et al. 2008). 
These indices were calculated using the function’ diversity’ of the ‘vegan’ package implemented in 
the software R. Multiple regression analysis was used to examine the correlations between fungal 
diversity (alpha diversity) and each variable category (i.e., soil physical and chemical parameters, 
plant diversity, and spatial variables) using ‘lm’ of the ‘vegan’ package. 

For data generated using Illumina sequencing, a Bray-Curtis similarity index was calculated 
overall community similarities were displayed using non-metric multidimensional scaling (NMDS) 
by function ‘metaMDS’ in the ‘vegan’ package in R (Quail et al. 2008). An analysis of the 
correlation between the environmental variables and community composition was also conducted 
using function “envfit” in the vegan package in R. P values are based on 999 permutations using 
MRPP analysis. We then assessed the effect of site elevation on fungal assemblage structure by 
analyzing the average Bray-Curtis dissimilarity index in permutational multivariate analyses of 
variance. These analyses were carried out with the Adonis function of the R vegan. To select the 
best model for environmental variables, we use ‘step’ of the ‘vegan’ package implemented in the 
software R to calculate the AIC value. The lower AIC value presents the best model and variables 
(Arnold 2010).  
 
Results 
 
Fungal communities in forest soil 

In total, 310,104 raw sequences were obtained from the Illumina sequencing. Of which 
203,126 were retained for further analysis after quality filtering. An average of 13,541 and 
minimum of 3,000 sequences was obtained per sample. All of these sequences were clustered into 
856 OTUs at a 97% similarity threshold. Fungal diversity was calculated using alpha diversity 
index based on OTUs composition. Among the five trees, alpha diversity was the highest in 
Cunninghamia soil (28), followed by Cinnamomum and Schima (14 and 15), and the lowest in 
Castanopsis_c and Castanopsis_f soils (5 and 6) (Fig. 1).  

The soil (bulk soil) fungal communities was dominated by Ascomycota (76% at average) and 
Basidiomycota (20% at average), after excluding the unclassified OTUs (Fig. 2a). Ascomycota was 
especially dominated in Castanopsis_f, where it took up almost 90% of the community 
composition. Schima, Cinnamomum and Cunninghamia showed similar abundances of Ascomycota 
and Basidiomycota (70% for Ascomycota and 20% for Basidiomycota at average) (Fig. 2a). In 
addition, Chytridiomycota and Zygomycota took up less than 5% of the fungal communities in all 
trees (Fig. 2a). Furthermore, three tree soils present pique tree-species-specific dominating fungal 
genus: Cladophialophora, Spirosphaera, and Podospora were dominate in Castanopsis_c, 
Castanopsis_f, and Cinnamomum (> 50% of the OTUs), respectively (Fig. 2b). On the species 
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levels, Venn indicated uncultured Mortierella was the unique fungi commonly presented in all five 
trees. 
 

 
Figure 1 – Influence of dominant tree species on the fungal diversity (mean ± se, n=3). The 
different letters above each column represent significant differences at the P < 0.05 levels. 
 

 
 
Figure 2 – Relative abundance of major soil fungal families (a) and genus composition (b) from the 
five dominated tree species. y axis is group percentage of the total number of OTUs per sample, 
after rarefaction to correct for uneven sampling effort. 
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When the observed fungal taxa were divided into functional groups, Saprotrophs, Symbiotic 
mutualists (ectomycorrhizal fungi and arbuscular mycorrhizal fungi) and Plant pathogens 
comprised 47.5%, 17.7% and 3.5% of fungal community composition, respectively (Fig. 3). 
Saprotrophs has the highest relative abundance in Castanopsis_c, lower in Cunninghamia soils, and 
lowest in Schima and Castanopsis_f soils. Symbiotic fungi represented the highest abundances in 
Cunninghamia soil (with EcM fungi) and lowest in Castanopsis_f soil. Plant pathogen was higher 
in Cunninghamia and Schima soils than other trees. There was abundance of fungal species in 
Cinnamomum soil clustered as functional uncertain (Fig. 3).  

 
Figure 3 – Relative abundance of major soil fungal functional group from the five dominated tree 
species. y axis is number of OTUs per sample, after rarefaction to correct for uneven sampling 
effort. 
 
Effect of tree species on soil fungi 

Dominate tree species shows significant effect on soil fungal diversity on the OTU-level, 
which explain 47% of the variations among five tree species. Furthermore, general linear models 
were applied to explore the effects of environmental variables on soil fungal diversity. Soil fungal 
diversity was positively correlative with tree diversity (P = 0.011), soil C/N (P = 0.025) and soil 
available N (P = 0.032) (Table 1). By compare AIC values, the best model to explain the fungal 
diversity trend were the one with combined effects of soil C/N and tree diversity (AIC = 65) (Table 
1). These results indicate that soil fungi were affected only the tree species but also soil properties, 
especially the soil C and nutrient condition.  
 
Table 1 The effects of environmental variables on soil fungal diversity using one way ANOVA 
analysis. P value < 0.05 was bulked.  
 

Variables AIC P 
Elevation 75.234 0.178 
Aspect 76.047 0.543 
Slope 73.213 0.056 
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Table 1 Continued. 
 

Variables AIC P 
DBH 76.324 0.342 
Tree height 75.468 0.177 
Tree richness 76.896 0.529 
Tree diversity 70.818 0.011 
Litter thickness 76.956 0.562 
Soil buck density 75.432 0.475 
Soil PH 77.283 0.924 
SOC 76.198 0.296 
Total_N 74.046 0.072 
Total_P 76.22 0.301 
Total_K 75.865 0.232 
C/N 72.253 0.025 
C/P 77.288 0.949 
N/P 77.005 0.592 
Avaiable_P 77.201 0.763 
Avaiable_N 72.666 0.032 
Avaiable_K 77.264 0.867 

 
The effects of dominant tree species on soil fungal communities strongly depend on different 

taxon and functional levels (Table 2). On the taxon level, soil fungal communities were similar 
among forest sites (P = 0.141), indicating a non-significant effect of dominates tree species on 
these level (Table 2). 
 
Table 2 The effects of dominant tree species on soil fungal community on taxonomic and 
functional composition using correlation analysis. P value < 0.05 were bulked. 
 

 Tree species 
 R2 P 
Genetic taxonomy   
Total Fungi 0.417 0.141 
Ascomycota 0.632 0.002 
Basidimycota 0.355 0.260 
Functional guilds   
Symbiotic fungi 0.376 0.311 
Saprotrophic fungi 0.602 0.008 
Pathogenic 0.326 0.271 

 
As the predominate group, Ascomycota composition were separately clustered according to 

dominate tree species (Fig. 4a). Statistical analysis indicated a significant effect of tree species on 
Ascomycota community and explained 60% of the variations among trees. In addition, tree 
characteristic (tree diameter at breast height (DBH), richness, and litter thickness), soil properties 
(Total K and C/N) and geographic location (aspect) were significantly correlated with Ascomycota 
composition variations (P < 0.05) (Fig. 4b). The combination of soil C/N, organic C and total K 
could best explained the Ascomycota community composition (Table 3). Basidiomycota and other 
fungal phylum were significantly affected by environmental variables (Tree, soil and geographic) 
rather than dominate tree species. On the functional levels, a significant effect of tree species was 
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observed in Saprotrophic fungi composition, where 60% of the variations in composition could be 
explained (Fig. 4c). In addition, tree characteristic (Tree DBH, richness, and litter thickness), soil 
properties (Total K and C/N) and geographic location (aspect) were significantly correlated with 
Ascomycota composition variations (P < 0.05) (Fig. 4d). The combination of tree richness, DBH 
and soil available P could best explained the Saprotrophic fungi community composition (Table 3). 
Indifferently, Symbiotic and Pathogenic fungi composition was not depending on dominate tree 
species (P > 0.05; Table 2).  
 
Table 3 The best model for effects of variables on soil fungal community. 
 

Variables Ascomycota Variables Saprotrophic fungi 

 F P  F P 

Organic C 2.310 0.015 Tree richness 2.036 0.055 
Total_K 2.477 0.005 Tree DBH 1.585 0.160 

C/N 2.525 0.005 Available_P 1.903 0.075 

AIC 90.11  AIC 93.26  

 

 
 
Figure 4 – Nonmetric multi-dimensional scaling plots of the soil Ascomycota and Saprotrophic 
fungal communities a, c showing the relative differences in community composition. The Bray-
Curtis distances metric were used to quantify the similarity between phylotype patterns. SCS: 
Schimasuperba, CAF: Castanopsis fi; CIC: Cinnamomum; CAC: Castanopsis_c (CAC); CUL: 
Cunninghamia. The significant effects of soil and plant characteristics on soil Ascomycota and 
Saprotrophic fungal communities b, d based on post-hoc correlations analysis.  
 
Discussion 
 
The tree species effects on fungi in bulk soil  

Trees may affect ecosystem properties through a multitude of processes, including alteration 
of the microclimate (temperature and moisture), litter and root exudates input, or direct interactions 
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with root-symbiotic and root-associated microorganism (Tedersoo et al. 2016, Hoppe et al. 2016). 
The importance of individual mechanisms is not well known, but recent results show a strong 
relationship between soil fungal community structures and soil factors such as pH, texture, organic 
matter and C/N ratio (Bainard et al. 2017). Previous study showed that soil bacterial and fungal 
biomass content, as well as their ratio was not depending on dominant trees at our study sites but 
strongly correlated with soil physical and chemical characteristics (Tang et al. 2010, Wang et al. 
2013, Song et al. 2015). However, how fungal community composition response to the 
aboveground plant community differences was still unknown. 

Our results demonstrated that the diversity and composition of fungal communities in bulk 
soil were differing with dominant tree species. It is in agreement with several previous studies, 
which also observed a significant tree species effect on the general fungal community (Gao et al. 
2013, Tedersoo et al. 2016, Holste & Kobe 2017). However, the significant tree effects in these 
studies were commonly affected by climate and soil variation caused by large geographic 
separation. Therefore, our study focuses on tree species variation in regional area, which avoided 
the disturbances of above environmental factors and shows a much clear tree effects. We found a 
significant tree-specific effect on dominant taxonomic group (Ascomycota) and functional fungal 
group (Saprotrophic) (Table 2). In contrast with previous studies focused on rhizosphere fungal 
communities, where mycorrhizal fungi or other symbiosis fungi are dominate groups, we focus on 
bulk soil, which was significantly different from rhizosphere in many respects, especially the 
access and availability of root exudates compounds (Tedersoo et al. 2014, Urbanová et al. 2015, 
Hamonts et al. 2018). Saprotrophic fungi were affected strongly by tree species, with litter C and 
nutrients quantities and quality, which have been found different among plant species in this site. 
However, no tree-special effect was observed on the less abundant fungal groups, such as 
Symbiotic fungi, which might be explained by the stronger fungal competition interaction with 
Saprotrophic fungi (Bödeker et al. 2016). Therefore, we proposed that the tree species effect on 
bulk soil fungi might be strongly affected by microbe interactions.  
 
Indicator Saprotrophic soil fungi in tree species 

Due to the soil fungal community varied among trees, we presumed that each tree has their 
own unique fungal group. We have identified the dominant Ascomycota, Saprotrophic genus in 
Castanopsis_c, Castanopsis_fabri, Cinnamomum, and Schima, respectively (Fig. 2b). Most fungi 
belong to the dominated genus group were yeast, which highly depended on the quality and 
quantity of substrate they live on (Gupta et al. 2015). At the same time, they were also strong 
competitor with mycorrhizal fungi. That is to say, tree species could shape these specific groups by 
litter quality or mycorrhizal fungi types. However, the domination of specific fungal group was not 
significant in Cunninghamia soil, which presents around 7) unique fungal species with low relative 
abundances (Fig. 5).  

The possible reason could be tree age, since Cunninghamia was much younger than other 
trees (30 years vs. 80-120 years). Younger tree could have more litter and root exudates inputs to 
the soil, consequently support more fungal species growth (Haase et al. 2015, Zhang et al. 2017). 
Moreover, younger tree has not set up their mycorrhizal fungal mycelium web, leading to more 
fungal co-existing and less microbial competition. Due to the shortage of fungal classification bio-
information, it is still a challenge to figure out the indicator Saprotrophic soil fungi species for 
different dominate tree species (Tedersoo et al. 2016). The dominant and common distribution 
patterns for soil fungi depend on tree litter characteristics. However, it is still lack of studies to find 
out the key chemicals of litter correlate to different fungal groups. 
 
Effects of environmental factors on tree-soil fungi interaction 

Furthermore, our study pointed out that fungal taxonomic and functional groups varied 
among trees and correlated with different environmental variables. On the taxonomic levels, 
Ascomycota were not only strongly affected by tree species, but also soil characteristics, such as 
soil C and N (Table 1). Previous study also found that Ascomycota were correlated with soil pH 
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and nutrients (Urbanová et al. 2015). Since minor soil pH variation were observed in our study 
sites, the changes of Ascomycota species correlated with soil nutrients due to substrate quality. At 
the functional levels, we found that Saprotrophic fungi strongly correlated with tree diversity tree 
DBH and soil P. Tree diversity and tree DBG could explain the soil Saprotrophic fungi thought 
litter inputs, root exudates and also root associate fungi as we discussion above. Soil P was 
limitation factors for biotic community in topical and subtropics forest. Especially, soils P also 
affects tree mycorrhizal fungi, and then indirectly affect Saprotrophic fungi (Yang et al. 2014, 
2016). Besides, we also found slightly impacts of site geographic properties (e.g. elevation, slope 
and aspects) on some fungal groups. These factors mainly affect the microclimates for fungal 
habitants, such as soil moisture and temperature. However, we still lack of knowledges in these 
variables and need further studies on other variables, such as understory cover, and human 
disturbances.  

 

 
 
Figure 5 – Venn analysis of the fungal species commonly shared across the five dominate tree 
species. 
 
Conclusion 

This study examined the effect of dominant tree species on soil fungal at regional scales, 
which have eliminated the impacts of climate and parental soil characteristics. Our results 
demonstrate that dominant plant species in subtropical forests not only affect the rhizosphere fungi 
but also the bulk soil fungi. Among the dominant taxonomic groups, Ascomycota response strongly 
with tree species changes, together with the changes of tree composition and diameter at breast 
height. At the functional levels, Saprotrophic fungi changes with dominant tree species, and 
affected by soil C, N and K concentration. In conclusion, the effects of tree species on bulk soil was 
content depend, due to different taxonomic and functional groups. This result would be critic for 
further studies on the interactions between plant and specific fungal groups.  
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