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Influence of industrial organic pollution on fungal community in
the sediment of small water body
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Abstract: [Background] Organic pollution has a great impact on the microbial diversity of sediment. At
present, there are few studies on the fungal community of sediment in polluted water. [Objective] To study
the diversity characteristics of fungal community in the sediment of different degrees of organic pollution,
and explore the influence of industrial organic pollution on the community structure of fungi. [Methods]
Chemical analysis and high-throughput sequencing was adopted to study, and the relationship between
environmental factors such as water quality, components of sediment and fungal diversity was analyzed.
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[Results] With the decrease of pollution degree, the number of fungal sequences, OTU and Shannon index
in sediment were all increased. Unclassified Fungi, 4scomycota and Basidiomycota were the dominant
species of the fungal community in the sediment. Zopfiella, Westerdykella, Clypeosphaeria, llyonectoria,
Paracremonium and Aspergillus were the main dominant genera in sediment. Shannon index was
significantly correlated with DO of water body, negatively correlated with organic matter and total
phosphorus content of sediment. Simpson index was significantly correlated with TN, NH;3-N and TP of
water body. [Conclusion] Organic pollution leads to the decrease of dissolved oxygen in water and the
increase of organic matter in sediment, which finally leads to the significant decrease of fungal diversity in
the vpolluted area. Zopfiella, Penicillium, FEmericellopsis, Westerdykella, Jugulospora and
Chromelosporium may be mainly involved in the removal of pollutants in the aeration treatment area under

facultative condition. Ilyonectria, Mortierella and Epicoccum maybe mainly involved in the
decomposition of aquatic organism residues and the adsorption and settlement of pollutants.

Keywords: Organic pollution, Sediment, Fungal community, Diversity
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Figure 1 Plane figure of polluted water body
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FEIYIE [N ] Tris-HCL BEM , 2% B b o vk A
) A I 18 7 A RN MiSeq UM EE,
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1.5 BEESHFHEES
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Table 1 Water quality and components of sediment

Sample pH COD DO TN NH;-N TP Organic matter in Total nitrogen in Total phosphorus
No. (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) sediment (g/kg)  sediment (g/kg) in sediment (g/kg)
a 5.46+0.27d 440+13.50a2 0.3+£0.01d 5.3840.27a 2.64+0.15a 1.04+0.05a 21.62+0.21a 8.41+0.002a 0.98+0.002a
b 5.75+0.29¢ 339+10.21b 1.14£0.04c  1.54+0.06b 0.32+0.02b 0.324+0.02b 9.91+0.12b 2.11+0.001d 0.86+0.003b
© 7.53+0.38b 52+1.56c  1.240.06b 0.53+0.02c 0.11+0.01c 0.05+0.01c 8.08+0.12¢c 2.15+0.001c 0.79+0.001c
d 7.58+0.38a 24+1.15d 1.5+0.06a 0.46+0.02d 0.10+0.01c 0.04+0.01d 6.45+0.15d 3.33+0.001b 0.70+0.003d

T SRR TR R AR B

Note: Different letters in same column indicate significant difference.
AN, S REST d 5(6.45 gkg), a ki
AP RIS 21.62 ghke, B FETHUKATIR
AHUFR S SANZEI I a & 8.41 g/kg F
K2 b s 2.11g/ke, Jaigd BTHE d A5 3.33g/ke.
22 FRMEREZHMES

22.1 RYMEREZ USSR

g 2 s, FEEREERT 97%MEN T, a.
b. c. dFEMATAAS 29 615, 37 724, 55 976,
55 215 ¥R 588, 505, 739, 7354 OTU, H:
A a FAFHIF I EEHEA b 2, (HFEA a 3115
) OTU ¥ H m FHEA bo NEFEHAREORE , HEA
/) Chaol 845 OTU —&(, c>d>a>b, 4 MEAE
i) Shannon F8%7E 3.97-5.12 ZIA], FIMH
d>b>c>a, Simpson $§HUN i 2 . Ffi 5 15 AR ERFAIR,
A5 EE P840 OTU $0M1 Shannon ZFEHAE%Y
£ EHEH.

OTU /i BIK LA 2A. a. b, ¢ Al d
OTU %k 106, d 5 SAH OTU £ £ , ik 259,
HWKIE a, ¢ Fi5(221. 216), b 5 LMA R OTU %L
/b, 12169, a #1b, b Al d A OTU BAx4:
(197, 209), aflc, afild, bAlc, cflditf
OTU %439k 257, 255, 259, 347, aflbHlc,

x2 MPMERZHMESH
Table 2 Fungal diversity indexes of sediment
Sample Reads OTUs Chaol  Shannon Simpson

No. index index index
a 29 615 588 609 3.97 0.052 8
b 37724 505 510 4.70 0.0225
55976 739 753 4.69 0.022 6
d 55215 735 746 5.12 0.0157

afibFd, aflcHd, bAlcHdIA OTU B>
Wy 148, 128, 172, 166, a. b5 HELE OTU %
XD, BRSNS o, d 258K, K 2B £
FESRPRIRIE T, d 55 o SRS Z IR B R
RN, BT, BHEEHAR M
XA HUOR b SR, 5 a SRR BRI,
LR,

259

&2 #EEFMZHERFIRBEE

Figure 2 Venn diagram and multi sample cluster tree
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222 ARHMERETKEMS ST

HIZR 3 AN TR Z RO, RO SEILHETE
DURYIREA T RGP EREE 73.98%. 4 1
FEAR B BT 6. 5. 4 RS ATT, MOFHE
EE, TEREJ(Ascomycota, 23.09%)FH T
(Basidiomycota, 1.83%)/&UTFY) ELIR 1Y T 2L P
K. TREFMEEELENT Sordariomycetes .
Dothideomycetes. Eurotiomycetes. Orbiliomycetes .

Saccharomycetes %, Mg Saccharomycetes b,

*3 HEANNKFEHSHEMSE
Table 3 Fungal diversity at phylum and class level

HABNTEREA a BFEE/NT by e, do HFEET]
P AT Agaricomycetes . Microbotryomycetes
Tremellomycetes . Cystobasidiomycetes
Chytridiomycota W& ITEMEAS a, ¢ HFJEEL
=, T Mucoromycota B | JIEFREAR b, d PR
Wim. Wl 1FRELEDT Chytridiomycetes
E 4N F1 Monoblepharidomycetes, v W NIEREA ¢
FERAK, 0.44%; Monoblepharidomycetes TEFEA
a PEERK, K7 0.34%. Mucoromycota BB

I"] Phylum #¥ Class =£J&¥ Abundance (%)
a b © d
T[] Ascomycota 3.93 36.18 26.59 25.67
ZEFE WY Sordariomycetes 1.73 22.71 16.14 14.13
JERE R 49 Dothideomycetes 1.48 6.37 6.83 6.14
HUBE 4 Eurotiomycetes 0.45 4.44 0.43 2.63
FlEE R 4 Leotiomycetes 0.12 1.15 0.80 1.83
TN Pezizomycetes 0.01 0.64 2.31 0.65
Bl EL R4 Orbiliomycetes 0 0.53 0.04 0.03
WERE4 Saccharomycetes 0.13 0.06 0.02 0.17
Ascomycota_norank 0.01 0.28 0.02 0.09
H#HF I Basidiomycota 0.63 3.73 1.00 1.96
T Agaricomycetes 0.43 2.76 0.85 0.70
TR N A Microbotryomycetes 0.05 0.55 0.01 0.63
RELZN Tremellomycetes 0.12 0.35 0.14 0.59
Cystobasidiomycetes 0.03 0.03 0.01 0.02
Malasseziomycetes 0 0.04 0 0.02
W) Chytridiomycota 0.43 0.06 0.44 0.09
2N Chytridiomycetes 0.09 0.06 0.44 0.09
Monoblepharidomycetes 0.34 0 0 0
BRIl ] Mucoromycota 0.04 0.82 0.00 2.37
FREF D Glomeromycetes 0 0.51 0 0
A1 2N Mortierellomycetes 0.04 0.31 0 2.37
YA ] Olpidiomycota Olpidiomycetes 0.02 0 0 0
I HREE ] Zoopagomycota 0.02 0.01 0.03 0
Zoopagomycetes 0 0.01 0.03 0
Zoopagomycota_norank 0.02 0 0 0
ZERiEE ] Blastocladiomycota 0 0 0 0.07
Blastocladiomycetes 0 0 0 0.02
Physodermatomycetes 0 0 0 0.05
Unclassified 94.94 59.20 71.94 69.84
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[V FRE 3 B Hh T ER 2 B X (Glomeromycetes) F
T (Mortierellomycetes) , P B fEEATE d FEAS
TR, H 2.37%; BRIEFNOBUTE b HEAS,
FHHZHIFEF H (Diversisporales), HEMEEEFHE
IKHEPIAR R4
223 MRMEERKESEEDT
MBIV, BRARITIEERS, a. b,
c. d 4 DHAMERFE BT 128, 113, 97 Al
155 NMgo WFHFER, FEARENARPER
W . W58 )8 (Zopfiella) (4.61%) . =F W4t )@
(Westerdykella) (2.94%). JE7EHJ&E(Clypeosphaeria)
(1.32%) . T iR7e/E(Ilyonectria) (1.26%). TifE)E
(Paracremonium) (1.13%) . E£ & (Aspergillus) (1.05%).
mEl 3 Fros, B\EIGHRX a FEARL SR
Zopfiella Plectosphaerella
Penicillium F 5 & /N, ¥ IF
0.24%-0.34% [A]; 1M b, c. d FEAHFEE HHIR
T 1% M B BB KT 5. Zopfiella
Westerdykella . Clypeosphaeria TEWESALFR X Il FEA
b, ¢ PEEKE, /3010 7.87%. 3.90%. 3.95%F

Gonapodya

Cladosporium .

100

Relative abundance (%)

= Unclassified

m Zopfiella

a Westerdykella
m Clypeosphaeria
m [lyonectria

m Aspergillus
= Jugulospora
m Mortierella
m Epicoccum

B3 HEEKFLrMFERFEHERE

_ —
I .
60 |
40 +
20+
0" a b c d

m Paracremonium

9.50%. 6.26%. 121%, TEFEAS d Rl Ff
A b " Paracremonium (4.45%) . Tricholoma
(1.76%) . Scedosporium (1.60%)FNFEH , PASAE
A ¢ W Jugulospora (2.28%) . Chromelosporium
(2.19%) 35 AR AL B IX S E FE iR B K, B
a—d JKIRGESN 7 10 BB SE T RS BRI . FEAR
d /1 Ilyonectria (4.72%) .Mortierella B 175(2.37%) .
Epicoccum FMEREE IR (2.28%)F LA EHFHN Iz, TF
BRI DI FERUN, TEFEA a. d WP EEAIXS
R,
224 INMEEFIIRYERNRIDH
2 SPSS 43, FEIT. KL, KER L
FI 3 B 5 & PR R A DG s, 2
AIRFSE S 15, BT AR L S B0
B T B A B 2

3L Chaol #5%%. Shannon #5455 5 ANF AN
IEEH 1) Pearson A CHESM T (3R 4), KIUTH
HH Chaol f8¥5 &R REMKCH:, HF
Shannon #8405 7KK DO (P<0.0)#% B & EAHE, 5
DU & i . s & B AHDE(P<0.05),

m Chromelosporium
Scedosporium

m Tricholoma

m Apodus

m Others

Figure 3 The fungal relative abundance histogram at the genus level
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Table 4 Correlation analysis of fungus and environmental factors

Index pH COD DO TN NH;-N TP Sediment organic ~ Total nitrogen in  Total phosphorus in
matter sediment sediment

Chao 1 0.896 —0.848 0.461 -0.458 -0.338 —0.515 —0.426 —0.162 —0.644

Shannon 0.757 —0.814 0.991**  —0.934 —0.922 -0.931 -0.960* —-0.812 —0.965%*

Simpson ~ —0.721 0787  —0.988* 0.981* 0.986* 0.971* 0.994%* 0.926 0.912

T % A2 0.05 KFRUINZEFEMSE; **: 72 0.01 AKFCRU) BF K.

Note: *: Significant correlation (P<0.05); **: Extremely significant correlation (P<0.01).

Simpson 84§ 57K {A& DO I 2 11 A X (P<0.05), 57K
& TN, NH3-N., TP FHHE(P<0.05), SUIRYA
PU 5 A S 28 IR A OC(P<0.01) 0 & B /K AV i 4R
(4 B AU A LTS e o ) 3 2 58 a B
AR Z PR EZEFE, ME b, ¢ Kigis
PPL RS AP, KPRV e S e AR
LA B R 2R R

TUA T EE R R WK 4), IR PR8N T3

B 88.02% MR Ak, 275 1 FNER 2 HEFF B 73] sk
T 71.22%H0116.8%. SR . AHLSHAFREE 7
FEEEA L E RS A 22 5 BRI, P A
B 52 Wi A0 X 88 K . Zopfiella . Westerdykella
Jugulospora . Chromelosporium . Clypeosphaeria .
Paracremonium 55 SUUBRYIA LR . &S HAHK,
Ilyonectria, Mortierella, Epicoccum SUTFUIAHL
BT, AR IEAK,

1= 2A
5

RDA
1
40 + ! o°
I
1
1
1
1
I
1
20 |
I
I
Jugulospgra Westerdykella
§ X ‘hromelosportum
2 o N (mg/! doccum wvZopfiella
N
5
) .
smergilly
P (h/ke) gfyﬂosphaerla
" Par®remonium
-20 I
I
1
1
1
1
I
1
-40 '
1
I be
1 1 1 1 1 1
40 =20 0 20 40 60
RDA1 71.22%

4 HFEHESMRYMINERE T RDA 547

Figure 4 RDA analysis of fungi communities and sediment environmental factors
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3 WikE%R

BE A LTS BV BEREAIG, 25 XIS TR B
H A% OTU 0F1 Shannon ZREMETSEIS 2 ET
e, RIS A LTS Y S BT LA S
FER AR B RRAR, ERBUKIB RS R
ROPEER . PR IHHHF B 2205 YRR
Y TRV i LM ds, 5is Yok
BRI RPN U VAR 2 e TG YK AR 5T
Zhi—5, RSHOKZES . S K AR i
REERAN ., VIR RN PEIE N Zopfiella .
Westerdykella .
Paracremonium ., Aspergillus., AFEFETETIRYE
WS PR IL 73.98%, S/t
2P fo A O S B 7T VR T A R R
W e —2, RUNEH MoK AT Y
A2 AW B S E MR . A7 RIS gk A
DU BRI B2/ DUAHRGE , I SER AN LT A 1F
H—PIRABTE

B R 5 FL I Z AP HE B A DGk R
Chaol FEE S 7KK K TR & Lo a4 0 i & A1
KAk, Shannon #5455 /K4& DO W BEAE, S5t
TRV LT &5 i % A, Simpson FEECS /KK
TN, NH3-N., TP BFAMK. Chaol LI K
fhit R S8, SHEE. BWAEIE, 1M Shannon
Y5 Simpson FEEI Ry R Sk o ZFEPERIFE R
FHSCAE ST 85 R 3R, 15 YL I TR A LT &
(I8 10 K AT A AU T B S TR VR 2 R
M 2 [AIAFAE B 2 B 5 i SRR G, (HAT HLTS
Yu 55 Chaol F8BAHNEARE, B A LTS xf
LA 7 1) 3 5 0 7 T 3G 0 B b — L 5 J
RIS FERE, TSR S B 5 i A 38 31 ik 254
Ko BXIE T A 2 R s DA R AR
BAP ZROK A BRI T AR T B RE K
H T AR, DRI LTS Y A AR T AR S BUK A
Al N I IR B B TS Y X UUARY) a #F
AR AR, BBRA AR BN T

Clypeosphaeria . Ilyonectria .

AXT=EFE fc K B8 Gonapodya Jav i1 )i H KA B
W, 2B FIERAA LR, 5 a KKK
DUKMPRRIET: . 7 T2 A SE BRI D — 2L,
Gonapodya T G855 5 V5 Y% XA W 5R AR 53 F 5
YWtk . U AT HLBT & R AR . R
DURRY) TUTR AR v 45 1 o S i s S W v 2
PERY R0, A EA LTS PR AR A
I T B0 DX SRR A L B 7 45 1 A 22 R 22
S R B A PTG e R BUK RV i R
X, 2kmSBOURYI LRSS E T, SEA
Wseaiiet*—5.

CEAMREERY, AP 3RS PR A 2R
PETRE, AHS5 IR 75 5L 70 i O D RE T 2 K it
wEHEP RDA 3R Zopfiella, Westerdykella
Jugulospora. Chromelosporium . Clypeosphaeria 55
BAE ST ANR . ALK, i
Zopfiella 2241 & T3 3, A5 KB H
W5 K ZBERMEAEER, Westerdykella Jyh
B2 FJRRARR BT, Rt R R T A
Z 5 PRI TR IR S R IS e iy &
Bk Ilyonectria. Mortierella, Epicoccum 25 kil
YRR, SUTRYAPLR . SR EIEHS, A
RE S UK AE A WIBRAR At 15 G B TR
S R, PRI OR S S T RE R AEA AL
TSR B DTS i R b R 4 TR
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