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Diversity and composition of fungal community in Napahai
plateau wetlands
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Abstract: [Background] Napahai plateau wetland is located in the northwest of Yunnan province. It is a
uniquelow-latitude-high-altitude and seasonal semi-closed plateau wetland in China. Fungi play special roles
in the maintenance and stabilization of wetland ecosystems. However, little is known about the fungal
community composition and diversity in Napahai plateau wetland. [Objective] To systematically analyze the
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fungal community composition and diversity a in the soils of Napahai plateau wetland in different seasons
and locations and their relationship with the environmental factors, promoting the understanding of microbial
diversity in plateau wetlands. [Methods] In this study, fluorescence quantitative PCR and high-throughput
sequencing were used to analyze quantity, diversity and composition of fungal community in the soils of
Napahai plateau wetland in different seasons and sampling sites, and their association with soil
environmental factors was further analyzed. [Results] The results showed that about 60% of the fungal
sequences did not exhibit similarity to known sequences. The rest belonged to 6 phyla, 17 classes, 37 orders,
53 families and 63 genera, and most belonged to the phylum Ascomycota and the major dominant genus
Gibberella. Taxonomic composition, OTU distributions and beta diversity analysis showed that the diversity
and composition of fungal community were more affected by soil types than by season changes, presumably
due to different rhizosphere effects and species of plants. CCA (Canonical correlation analysis) showed that
the diversity of fungi was almost influenced by soil physiochemical factors in different sampling sites.
[Conclusion] Our research revealed the fungal community in the soils of Napahai plateau wetland exhibit
unique diversity and composition, emphasizing the importance of protecting and restoring the enviroment of
Napabhai plateau wetland from the perspective of microorganisms.

Keywords: Napahai plateau wetland, Fungal community diversity, High-throughput sequencing,
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Table 1 The overview of Napahai plateau wetland sampling sites

I RFE AR E235:3 G 3k
Soil samples Sampling points Longitude Latitude Average altitude (m)

YN NPH-YN1-YN8 E99°37'43.00"-41.26" N27°54"26.00"-24.38" 3290

SD NPH-SD1-SD8 E99°38'6.46"-0.67" N27°51'36.33"—40.22" 3277

NT NPH-NT1-NT8 E99°38'7.00"-3.63" N27°50'1.00"—49'58.92" 3273
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Figure 1 The distribution of Napahai plateau wetland
sampling sites

TE: A REEXEIE; B: YN, SD I NT RAEX HMAS i 4.
Note: A: General of sampling areas; B: The sampling areas
distribution of YN, SD and NT.

FER ELBHCR A T I MT, SRR 3. MR 3
AU, 78 NT SREEIX SRR b, EURRCRE
TERNZELY R 220 2 f%; 15 YN FI SD RFFIX + 5

*2 HIEEREAEFNE

Fefb i, BERFCEAENEMREEIATES
24 TEMRERESHMER ST
24.1 EEH%E OTU 7

XTI v R 6 A AR S (DS.YN
DS.SD . DS.NT.RS.YN.RS.SD Al RS.NT)# 14 ITS2
FEH . PCR “#id i MiSeq il &, L3545
2303 134 004G 1750 o XPREASFE S PSR L SR
HEATRRUEAL S , LT 97%/F 8 M M:, 144 OTU,
B85 2 669 OTU, H:Ff DSNT 944 OTU.
DS.SD 877 OTU #1 DS.YN 848 OTU; i Z=445 5]
2 941 OTU, H#' RS.NT 756 OTU. RS.SD 1203
OTU M RS.YN 982 OTU., MiZEELHREIEZRIN
R, WESRE TG E R
Z RS TP I AR B

G AR A R OTU UrsJvalss, &
il ELE 7% Rank abundance HHZR (1K1 2), 25301,
BiZs OTU Fr& et , L 3eke il rh IR
FEAFESMYS ., WERREEML, METrE
TR, FRUIRNZE R S R RS 2R

Table 2 Determination of physical and chemical factors of soil samples

Samples/factors DS.YN DS.SD DS.NT RS.YN RS.SD RSNT
SOM (g/kg) 105.800+13.430  31.200+3.630 43.700+3.150  145.800+11.210  22.300+2.130 59.700+3.190
TN (%) 0.568+0.060 0.260+0.020 0.445+0.020 0.659+0.030 0.180-+0.000 0.435+0.050
N (mg/kg) 393.000£20.100  121.000£14.500  246.300+18.700  381.000+30.100  106.000£9.800  259.000£16.800
TP (%) 0.032+0.000 0.102-+0.000 0.279+0.000 0.088-0.000 0.090-+0.000 0.120+0.000
P (mg/kg) 9.140+0.680 13.800+0.130 35.200+1.210 12.800+1.050 30.500+2.960 42.600+3.690
TK (%) 0.416+0.021 0.664+0.015 0.795+0.020 0.647+0.013 0.732+0.023 0.950+0.031
K (mg/kg) 97.200+5.700  185.600+10.800  385.900+22.000  85.600+4.600  156.700+8.600  372.400+21.900
Zn (mg/kg) 17.200+2.300 5.340+0.230 3.520+0.100 10.400+1.120 3.950+0.160 2.240+0.070
Mn (mg/kg) 74.820+8.370 8.630+0.210 2.110+0.050  140.000£9.310 64.380+5.100 23.410+1.310
Fe (mg/kg) 666.000+£38.700  206.000+8.300 122.000£10.900  664.000+40.200 412.000+30.800 248.000+21.300
Cu (mg/kg) 21.100+6.120 7.700+0.060 17.800+1.530 28.200+2.310 19.600+1.590 11.000+0.950
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Table 3 The distribution of fungal numbers of soil samples

R Hpge
Soil samples Fungal numbers (copies/g)
DS.YN 1.07x10*
DS.SD 3.15x10*
DS.NT 3.28x10*
RS.YN 1.36x10*
RS.SD 3.76x10*
RS.NT 6.32x10*
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Figure 2 Rank abundance curves of fungal community for
soil samples at the 97% similarity level in dry and rain

seasons

DSNT DS.SD DS YN RSNT RS.SD RS.YN
Sample ID

= Unknown = p_Basidiomycota

up Ascomycota wp_Chytridiomycota

A 00

8

(=]

6

(=]

4

(=]

Relative abundance (%)

2

(=]

(=}

= Others

3 EEEFEARMEENFEER

2.4.2 Elzlﬁiﬁﬁ%*é:f-m,.,ﬁ#ﬁ

SRR A AN MATEE =5 S, S S, RS
e Eﬁa“” PG R EEREA 6 N, ERAU
Ascomycota . Basidiomycota F1 Chytridiomycota ;
17 W, FEEA4IFE Sordariomycetes . Leotiomycetes .
Al
374-H, FEALSE Hypocreales
Helotiales . Pleosporales . Rhizophydiales . Agaricales
 Xylariales; 53 b, FEALFE Nectriaceae .
Plectosphaerellaceae . Pleosporaceae . Clavicipitaceae
Hl Helotiaceae; 63 1™J& , F£AU4E Gibberella .Phoma .
Plectosphaerella Fll Myrothecium . TE532E¥ITH| j
Fmp AL B, R AR E 205 R R
12 60% LA T THE K1y 704 WLIEL 3). EE?E
PR TP A EUIA R A ARE] 10%, 4 RZH
HRE T AR, IR E R 2RE R .
243 HEEHREMNZTAST

X SRR b LR P & RS EHT 50 OTU

PEAT R RS, MRIERE S LR A R Y
OTU Fred & oI+, 21l Heatmap [#1(51 4),
AT A S5 R A T v st o 1 = B8 LRI 5
AR FE RN 22 5. K 4 ATF Y, YN, SD
FNT SRAEX A HERE 5 b B R 2 UG IE 2Rk

B 100
80
60
40

= 2}
ol

DSNT DS.SD DS.YN RSNT RS.SD RS.YN
Sample ID

=g Phoma = g Myrothecium

mg Plectosphaerella= Others

Agaricomycetes N Dothideomycetes

Chytridiomycetes ;

Relative abundance (%)

= Unknown
ng Gibberella

Figure 3 Composition and relative abundance of fungal community in soil samples
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Note: A: Composition and relative abundance of fungal at phyla level; B: Composition and relative abundance of fungal at family level.
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Figure 4 The Heatmap diagram of fungal community of soil samples in dry and rain seasons
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Figure 5 The venn diagram of fungal community of soil samples in dry and rain seasons
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Figure 7 The relationship between the fungal community
diversity and environmental factors of soil samples in dry
and rain seasons
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BB AR 7 NT SRAE X AL+ 2 B it e 45
PN A FHEZIX, N RiESh T ECh ™, SR
TR T Bl b AR AR B 37 0 A AR P Y
AHUE, RS SOM Ml TN S L, XHE
WAKERNAF], RS BT LUE S,
FLR A BCR X T A8 T40F A9+ R AL 24>
TR AR FR o G AN ] SRR BE AL
R B4, V)20 B TR AN R b
RO A TR A G

TEEEHEPR YT, FTANTEB Ascomyeotat
R G T R R AT, SR AT R B
Ascomyeotat IRIK FRILH T 45 15— 94
P v i b 7K o kb 4 T AR R L YR R vk
TR, TR T I AT e T
PEBIATEH, R Ascomyeotat W] H
T AR BRSO X L T RV ) AR AT 32
SAERT, PRI AR R A AR SR T, T A
PSR, AT 3 B AR E 1 22901, Yang
SR, TEE A i TR,
LA Basidiomycota “h F T W) B V% & W o 3% )
Ascomycota™ . TETT R JENT 1 HE B Z LR B

SRR, HIEZHE S RAA %)
KR AT, BARFEIRERIN S T _EIR AL
PBEATE, (FANMAE S R B B R TE (R AR SR
i Gibberella, TEAAMAME S B 6 30 T4 i
2 NT RAEEX . ARG T8 A1) SD REFEIX
FULT A NAIES T YN RFEIX., Gibberella
TEHIN 13%, 0.4%F10.04%, HILATLIEH,
Gibberella TEZNNANE = JFIB AR RIRFE X A5 5
NRTESTIA BN, RATRENINRIZAY)
fh. SR Gibberella FZ2 Ry HAT WA A B0 It
F, HBG AT B8O ) A K 218 B At
T2, MOZIRE AR P A BRI A s KA
ZA BRI RFN, FEEEY YR ZREERE
%, Sl ReEE ) Gibberella 1E4AMANE
JETE b 1 B2 %o 2 b XA 90 R K i R IR 2
7 UM 11 Gibberella ] B S5 AR AR 1) £
FEPED 7 BN R TR AT FT— 1 iR R i o 1)
)

X EL RS A SOKF L OTU KK B £
FEHE BT 25 SR 342680, AEIATE = R R (R
H VR Z R E R R R (8] (Z 1) A AN B3,
117 Fifi 25 [] (AN [] - S5 2 780 ) A8 b B R RV 4 B S B
WM2ESE, S5RE =R A IE AR SRS
T B AR =V R ZE A s il 3
SR A AE AT S AR AR R 23, AR
Wy B R BRASN, AR B IR 1 AR AR
FREM, BTSSR BEA R AR
IR ASANEN i Ahbe  ER
R B K R AR R 4y, SRR R 2
BN, XFFRRE LS 5, RS R B s
RO, AARKE TR, ISV AR R 5
WIHEREE— AR AKE |, I E RS ZFE
FWRRARE .
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