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Communities on Leaves of Nymphaea tetragona and Vallisneria natans
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Abstract: In order to explore the diversity distribution pattern and maintenance mechanism of epiphytic fungi communities on leaf
surfaces of different aquatic plants in wetland, this paper took epiphytic fungi communities on leaf surfaces of the dominant aquatic
plants Nymphaea tetragona and Vallisneria natans, and planktonic fungi communities in Yugugqiao constructed wetland as the re-
search objects. High-throughput sequencing was used to study the leaf surface epiphytic fungal communities of N. tetragona and V.
natans in Yuguqiao constructed wetland, and the composition, diversity and maintenance mechanism of fungal communities under
different environmental gradients were comparatively analyzed. The results show that epiphytic and planktonic fungi communities
are different in species composition at the phylum and genus levels, and most of them are saprophytic and pathogenic fungi. The
Sobs index and Chao index of planktonic fungi are significantly lower than epiphytic fungi communities of N. tetragona and V. na-
tans, while there is no significant difference in Shannon index and Simpson index among them. PCoA analysis shows that there is

significant spatial heterogeneity between the epiphytic fungi communities on leaves of N. tetragona and V. natans and the planktonic
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fungi communities. RDA analysis shows that dissolved oxygen (DO), salinity (SAL) and ammonium ion (NH,") are significantly cor-

related with the spatial distribution of fungi communities. Null model analysis shows that deterministic processes are dominant in

the construction of fungi communities in different habitats. Co-occurrence network analysis shows that there is more competition in

the planktonic communities, and the network is more complex and stable. The results of FUNGuild function prediction shows that

there are a large number of pathogens and saprophytes in the epiphytic fungi communities of aquatic plants. In conclusion, the re-

sults of this study reveal the distribution pattern and maintenance mechanism of epiphytic fungi communities diversity in different

aquatic plants.

Key words: wetland; epiphytic fungi; planktonic fungi; build mechanism

0 5%
W Hb AE S A 7 ) Bk ,\\/%éﬁ,mayk
IR w0 H GRSl A W B AR A S

AR, A B N S TR BRI R T M R 8 m&
W KR SR A A PR A R
b, W b A 3 R G800 T a2 B0 . 1 P Y
K A AR ) RN 2 T B AR AR IR AR S R G
Y WREB, EYWEZHEEMBHAES RS
1) Rl 36 VL B kAR

A R VK 1 o A e SR RN A R BIL I B
Y HE T 0 22 B R o R DA K T R Y R R R
sEm K DLk — B AR W AR A
) A, RSN, AR Y R
ChnpH R IR R L A ) A A I & (i
Wy i (] (0 A0 BOAE A AR Y T AR 5
YRR A 52 AR, IS
TN h B AL A R 38 O 8 T HRR ) L R A
F A SRR U W R A ok R
SRR R, AT A BE B A R R
B 2 1 2o B OO g, TR BOAMEY, A JE
A AR YRS E., BAr, CTRAEY
95 A0 =ML A9 I 7 35 B AT X 8 U A
HEESRE TR &R, TR AEER
e b B AR FU D RE VR D E A RE L Wk, T
fiff Y0 b, P Ui R BT A I TR R VR RN A R T
L bl Y T b AR S R G ) e R R
oA

SRR NN - R e o 3 s el e
BT e = N £ S T S A BN N T S 194
H5 2R8B80 56 2 55 J5 I, 10 £ 60 b K AR A
B A= TR B VR B B ST AR R R R e
Y BE VR (R EE AL DAL S S5 40 5 T g =2 ) R A
o Fa T AT AT R B A W A A 2E I A [R) R

PRGUAE W) T804 W e v 10 3 (8] 3 A A% Jy LA R AE )
50 A W Z 18] 0 EAE BIL R T 3 AT B A
P KB W) T AR WD R v W R A R S TR 4R
BRI I S DA ¥ TR0 9 A ot M N T 0 b oy A9 5T X
TEFE AN [\ A= 1% 00 3K A A8 W) i 2 ( Nymphaea
tetragona ) F %5 5 ( Vallisneria natans ) W 3¢ B 4=
FIVIE e L TR A 7% A BIE S X 4, 43 B B A IR Ui
BB AN Z R e LS, B R
78 LATR 0] 82 1) S [w) 7K A= A8 B A TR T 9 21
BN Z REPE S A B A ] Rl 7 2) iR 5
A ELTR I 7% 1 22 R 1 O3 A B AT E R 2 AR S
SIBU DO RATA: R e I 1 e = N 5 S AN A T 4
Jay K sz PR3 BT, DA T M R R
RGN E W RE TR 22 R R Fr BIL D B2 AR 2 S
R, o £ 0 0 b Ty R & 4 AR FH R ) s D L TR
TR AW B 6 BA HEEE L

1 MRS TE

1.1 FREWRAEHERRE

KiﬁﬁTMﬁ%kEm%@%ﬁW%mﬁ
i i (1127237 3"E , 37°36" 28" N) Ky B 58 #F Hb
Eﬁ%?%/%ﬁ%éﬂi4ﬁﬁﬁﬂvmiwo
mm~423 mm , 4-F B3 8.10 “C~11 °C. 1 Ml
FRL13.34 AW (25 200 17 ), MK JEZ) 2 km .

AHEFEF 2020 45 9 H 7E %0 M AT BURE o
WE T AK O (Inlet) | 71 Bt (Middle ) £ H 7K [
(Outlet) 3 RAE M, HEANESAYA IA &
5o FEREAS SR A 2SR A MR % AR AR T R
TE I B4 B (NTEF ) #8202 B
(VNEF ) #f 7% i W Bk L JF R4 KK 3 L F T e 4
TR L (WPF) BE v o R MR & T
TCE A BAS b KR RE SR A TR AR A
T A A fh iz Il S2 80 = 5 BT 4 CCUKAR s A7
—A~ A WS8R B



AU < WA R B A ECR T R R i Jm SO ZERF AL 887

K AR 0 7K FE 8 5 0.22 pom A4 80 AL 8 B (Ml
lipore , Ht s, Ky ) it 98 2.5 L J , Brug B T K
PR 0 A HOICT —20 CuKAE T 17 Ui oA B R
9 DNA $2 5, 43 9 0.5 L T 7K 1 38 4k 1
rHT. KESREMME YT B AT AR E, TR K
Ve G A 50 mL JC B EP &, B i AEAS A
10 mL 0.1 mol/L % R #1 2% vp W (pH=8.0) . I%
FEARM ARG 1 min, IWEL0s, WL HEELE M
We ZIR,BIRALHBHERE — K., &5, %
PR Ve IR A )5 3 0.22 pm JE R, 1 38 )5 59
PN E F RN ECE P HREER, B2
—20 CUKFO-AE , T A DNA 4212,

1.2 BRBAERSH

fift FH i 45 X 2 2 80K i W A2 (Aquread
AP-5000, UK ) Ji o7 ] & 7K 4 3 4k 2 50, 10 45
pH. % ft % (DO) | L 7 F (EC) | # & A
(NH,") &2 (NO, ) Fifb 2475 % & (COD ) ;
B (TP) & = 0 4 H 3h 8] W7 4k 2% 43 1 X
(Cleverchem Anna, DeChem-Tech, Germany ) il
E,uﬁiJ'%(TC) A LR (TOC) FEHLER (IC)

i 1 TOC 43 #714¢ ( Shimadzu , TOC-VCPH,
Japan)‘iﬁ!']ﬁio
1.3 HSMDNARRESEENF

R #F Fast DNA SPIN (MP Biomedicals , So-
lon, OH, USA) i 7 & Ui B 454 98 B L G A=
() DNA #F 17 #2 B . #2 BUJS B9 DNA £ &k
ITSIF (5’ -CTTGGTCATAGGAGAAGAAG-
TAA-3> ) M ITS2R (5 -GCTGC-
GTTCTTCATCGC-3") fE R 5 ¥ *f 1TS1 & [
AfAR X #E 4T PCR 974 1) Jf 7€ Tllumina MiSeq
PE3000 ¥ 5 b i 47 iy 5 7 (L85 B
R AR AR ). i UPARSE 3, R
P 97% 1 AH AL BE AR Ry B AE , AT A5 E] OTUs.,
i unite8.0/its_fungi %4 P2 Lb X B3 5 41, E
XF A A 70% o

1.4 HIBESH
W F ARG T R U YRR
By 2 FEVE 5 454 . 38 F SPSS26.0 5 4 Hh iy B

K 2 J7 22 7 B1 (one-way ANOVA) ¥4 7K & B
12 85 LA Bk Az A 1 i 3 B A2 K AR I i L TR
TV a- ZREPEFE B 4L 18] 22 57, 9F 38 1 Waller—
Duncan 5 0 % B2 & B 9% (09 A48 X 32 52 17 2 5 b

B¢ 5 i FH 3= Ak A5 43 Bt (Principal co—ordinates analy-
sis, PCoA ) X/ [R) A7 49 il ¢ B A= R V7 U B0 1 B
VS5 A AT B 5 i FH T AR 43 BT (RDA) #R 58 AN
[Fi] A 55 A - X6 L TR 7 19 2 ) 5 ik T B T A
5 B F5 20 (BNTI) F1 % T Bray—Curtis ) Raup-
Crick 5 $ (RCy,., ) {H 2K DF- Ak B 2 M 1 72 A Bt HL
of B E TR ORE I R A ok R b iy R X o ik
IBNTI > 2 B by 8 o M2 #2636 5 G 26 #%
(BNTI > +2) #1 [a] Jix # £ (BNTI << —2) .
IBNTI| <<2 By Rl AL o 72, 40 5 P # FR i
(|BNTI| << 2 fil RCBray > 0.95) . [d] i ¥ #&
(IBNTI| << 2 # RCBray << —0.95) Fil % 75
QBNII|<:2%n\RCan|<io95>““ ] 3
M W 28 43 B T A L TR RE 9% 0 Rl D A B DG
/%JJTTI‘J—?%#FT%&H%,TMENAM?
& B LL0.930 I E M M . ZJE, FIH
Gephi0.9.3 H1 SigmaPlot14.0 X % 2% & F1 % 2% rf
WAL E SRS BT A . Bn
FUNGuild #F 47 it A 518 B 9% 09 D) e 1 o

2 R

2.1 KEEBEHEF

A SCHEFE R = A FE S KR AL 2 400h W
H2ES . IWAK IR H K B, pH AR W7 7 5
M EC.NH,” . NO, ., TP, TC, TOC ., IC LI }&
COD Yy #e B J1 .35 B, DO #e 5 A8 B ik 3]
RR(%£1).
2.2 EEBEEAMK

I LA SRR T 124171, 40 449, 101
™ H, 226 B, 432 &, 705 A Fh, 3006 A4
OTU .. ABETERE A 42 KT 100 19 70 FE/E
SCRARFAASTE . 1 Ui AR AR BT VR 1 L 3T
FH 84, 43 Hl & unclassified k_Fungi . F 2% 5 | ]
( Ascomycota) . 1 ¥ 1 ['] ( Basidiomycota ) ., 4% B
I"] (Chytridiomycota) . %' 2% B ] (Rozellomyco-
ta) . 5. & 4% I ] (Monoblepharomycota ) . 4ifi H %
I"] (Zoopagomycota ) Fl Aphelidiomycota [] ( & 1
(a)) o RHJEIA 434>, Horbora X =3 B e i (9 i
T FRE 3 90 unclassified _k_Fungi . 5% )&
(Cladosporium) , % 8 1 J& (Cystobasidium) . un-
classified _p_Chytridiomycota . unclassified p_Rozel-
lomycota . /NN FEEK 52 J& (Plectosphaerella) | 39 Bk



888 PG R 240 (B SRR 47(4) 2024
R1 KRS
Tablel Physicochemical parameters of water
SITE Inlet Middle Outlet

pH 7.4440.20c 7.8540.03a 8.0340.08a

DO/(mgel.™h) 3.4540.14¢ 9.4440.10a 7.6840.65b
EC/(pS+cem ™) 1352.6741.53a 1089.6741.53b 969.00+3.61c

NH, " /(mg-L ") 4.734+1.70a 2.66+0.53ab 1.6040.51b

NO, /(mg-l. 1) 14.80+1.45a 10.91+1.18b 8.07+1.44¢

TP/(mg'l.™ ") 1.7640.09a 1.26+0.06b 0.53+0.11c
TC/(mgL.™") 53.9646.29a 36.39+8.74b 23.66+3.51b
TOC/(mg-. ™) 24.87+1.53a 14.95+2.27b 11.89+7.66b
1C/(mgel. ™) 29.09+7.82a 21.44+7.77ab 11.78+4.52b
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Fig. 1 Composition of dominant fungi phyla (a) and top ten dominant fungi genera (b)
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Fig. 2 o-diversity of epiphytic on Nymphaea tetragona and Vallisneria natans and planktonic fungi communities
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Fig. 4 Construction of epiphytic on Nymphaea tetragona and Vallisneria natans and planktonic fungi communities
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Fig. 7 Functional prediction of epiphytic on Nymphaea tetragona and Vallisneria natans and planktonic fungi communities
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