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Soil Fungal Community Structures and Functional Diversities of Different Geographical

Provenances of Dendrocalamus brandisii

CHEN Qian, HUI Chaomao, TAO Hang, QIN Wanling, WANG Yumeng, XIAO Zhengkang, LIU Jialin, LIU Weiyi*

(College of Forestry, Southwest Forestry University, Academy of Bamboo and Rattan Sciences, Research Center of Clump
Bamboo Engineering Technology, Kunming 650224, China)

Abstract: In order to reveal the differences in soil fungal communities of different geographical provenances of Dendrocalamus
brandisii, soil samples under Dendrocalamus brandisii were collected from 7 different geographical locations in Yunnan Province,
which were Changning County of Baoshan City (CN), Mangshi County of Dehong Prefecture (MS), Cangyuan County of Lincang
City(CY), Matai Township of Linxiang District of Lincang City (MT), Simao District of Pu’er City (SM), Shiping County of
Honghe Prefecture (SP), and Xinping County of Yuxi City (XP), the fungal community structures were analyzed by using
high-throughput sequencing technology and FUNGuild functional prediction, and their correlation with main soil factors were
explored. The results showed: 1) There were significant differences in o diversity and § diversity of soil fungal community among
different geographical provenances (P<0.05), in which CY was significantly higher than the other six regions, the fungal
community structure of CN was most different from the other six regions; 2) At the phylum level, Ascomycota, Basidiomycota

and Mortierellomycota were dominant in soil fungal community of 7 geographical provenances, accounted for more than 90% of
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all microorganisms; At the class level, Agaricomycetes, Sordariomycetes, Eurotiomycetes and Tremellomycetes were dominant;
At the genus level, Agaricus was the dominant in SP and XP, and the dominant genera were unclassified p Ascomycota and
Archaeorhizomyces in CN, with Mortierella and Exophiala in CY, unclassified ¢ _Agaricomycetes and Trechispora in MS,
Penicillium and unclassified c_Sordariomycetes in MT, Saitozyma and Apiotrichum in SM; 3) Soil pH (R*= 0.775, P=0.00),
organic matter (R?=0.627, P=0.001), available potassium(R’=0.548, P=0.002) and total nitrogen (R>= 0.542, P=0.003) were the
main factors affecting fungal community; 4) Through FUNGuild functional comparison, it was found that soil fungal functional
nutrition type of different geographical provenances of D.brandisii was mainly saprophytic nutrition type, and the main functional
group was fungal parasite-undefned saprotroph. In conclusion, soil fungal community diversity, species composition and fungal

function of different geographical provenances of D.brandisii are significantly different on the spatial scale with their own

geographical characteristics.

Key words: Dendrocalamus brandisii; Different geographical provenances; Fungal community; Function prediction
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Table | Basic information of sampling sites
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Table 2 Soil Characteristics of different geographical provenances of Dendrocalamus brandisii
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Fig. 2 Principal co-ordinates analysis of soil fungal community
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Fig. 3 Species composition (A) and differential species (B) of soil fungal community at phylum level
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Fig. 4 Species composition and differential species of soil fungal community at class level
unclassified_c_Sordariomycetes AAXF[E g ; B3P EWREFEIEMK(P<0.01), 5 ¥ %]

B Saitozyma F Apiotrichum AHXTFFE e s A BRI
1A B s (Agaricus ) FR = B f g o
W Trechispora

W Exophiala
W unclassified o Pleosporales

W Agaricus
W unclassified k  Fungi
W unclassified p Ascomycota

| | Saitozyma W Archaeorhizomyces
W Mortierella W unclassified ¢ Sordariomycetes
unclassified ¢ Agaricomycetes Wl unclassified ¢ Archaeorhizomycetes
W Penicillium W Apiotrichum
60 F Trichoderma
& —
°\ .
<
# 4or -
;T‘
=
= —
—_— .

ATk el g6 BF
R

5 TEEHEREBEKFERMIER

Fig. 5 Species composition of soil fungal community at genus level
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Fig. 6 dR-RDA analysis of soil fungi
£ 3 Enfit REBERET
Table 3 Envfit environment factors
A RDAI RDA2 R P
pH 0.502 0.865 0.775 0.001
SOM 0.016 1.000 0.627 0.001
AP —0.188 —0.982 0.139 0.267
AK 0.972 0.234 0.548 0.002
TN 0.484 0.875 0.542 0.003
TP 0.228 0.974 0.038 0.711
TK 0.863 -0.506 0.230 0.079
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