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Effects of Hyriopsis cumingii on Nitrogen and Phosphorus Releases from
Sediment and on Wetland Microorganisms in Baiyangdian Wetland

LI Qiangang, WEI Ting, ZHANG Guangming” , XIAN Guang
School of Environment and Natural Resources, Renmin University of China, Beijing 100872, China

Abstract: The effects of Hyriopsis cumingii on Baiyangdian wetland sediment were studied using water and sediment collected from the
wetland via lab simulation experiments and high-throughput sequencing of metagenomic 16S rRNA. The effects of Hyriopsis cumingii on N
and P release, and microbial abundance and diversity of sediment were investigated. The results showed that; (1) The release of TN,
NH;-N and TP from sediment was obviously promoted by Hyriopsis cumingii, and the equilibrium concentrations of TN, NH,-N and TP in
the water increased by 0. 18, 1. 1 and 1. 2 times compared with the control group. The increase of particulate NH,-N and soluble P was the
main reason for the increase of NH;-N and TP in water. (2) Hyriopsis cumingii slightly increased COD, in water ( P<0.05) and reduced
the concentration of N and P in sediment, and the sediment N and P removal increased by 26. 0% and 10. 9% respectively compared with
the control group. The difference in N and P removal was due to the different release patterns of N and P. (3) Hyriopsis cumingii greatly
reduced the amount of cyanobacteria in water, therefore providing more ecological niches for other microbes, and improving the abundance
and microbial diversity of denitrification and dephosphorization bacteria in water. On the other hand, Hyriopsis cumingii had little effect on
microbial abundance and diversity in sediments. This study shows that Hyriopsis cumingii promotes the release of N and P from sediment
and reduces the risk of endogenous pollution in the Baiyangdian wetland. The abundance and microbial diversity of water denitrifying and
dephosphorizing bacteria are also increased. These findings can be applied to the restoration of the Baiyangdian wetland.
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R FREAKIRM 22 o i RS KRS . gk
R ST T AR = A WL P R X SR K i
ek, & 30 40 B 2 B R 1T 3k 86. 1%, XK i
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B PRGT — A WL (%) A= e s A DR IS U8 AL R
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1 MB5F*®
1.1 bkl S5
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AR A 3 18R W e i AR R A 7l g, A 5T oy
(202.7+13.6) g. 50 HFF 2 TIE Rl 4, 70 22 04 4k
B2 d /) HRK IR 1.

I K Yk B FAETE T X AVE X, B AR K B
9 GB 3838—2002 IVZShri.

K BRI A HLBE AL (RN 2EAE 10 em & 40
em) AR E RIREE 5 em, AN E 30 cm. 1E

PRI 10 em AT 45 D R BES -EE EAIKH DO
WRER 4~6 mg/L, FFACHL AR 2 S8 H SR KT 1i 5
1.2 RAmuEk

] R0 5 B P A = A — H 24T 15
d , 5K ] 72 st 8] 72 BRI IRT 10,20 130 em Ab43 51 55
SR TR TR K B8 A5 , Bl S #b 71U A K 2 5
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FIR 625 o5 K A4 SRS Ue H A W A T ARG
1.3 KGR S4T 7
1.3.1 K RO Ue A Bk
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H HJ 535—2009¢ 7K i Z A g4 [k 460
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J& 50 mL,3 000 r/min .0 20 min, %% F1ERUG-20
C A
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X TUA A i R AT A A v v 3 o DU 43 AT
FF AR @ I, W42 16S tRNA V4 X PCR 7™
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I 387 phy b o 5 3 SR A W s 2 BHE AT BR A ] 52
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Fig.1 Change of TN in overlying water of both

groups during the experiment
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Fig.2 Change of NH,-N concentration and its form in overlying water of both groups during the experiment
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Fig.3 Change of TP and soluble P in overlying water of

both groups during the experiment
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TR ASOR. Z M5 b = A WL 4 A= P 3 7R
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Fig.4 Change of total nitrogen and total phosphorus in

sediments of each treatment group before and after the test
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DL Z R A R A A TAE e B 0 A s
B SR A Y RS Y R P A Y A 2
— AU AR BN = A R, SR T
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Y& — VB RE T ORI B AR TR, AT LA E 1 rh
T PV R 2 A7 Y P BB T 1T R A A A B
W& ( Nitrospira) J&—REEIRSLANE , S 5 AEA
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ZAEFE T A A PR K ARSI T R
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Table 1 Statistical results of microbial relative abundance in

water and sediments of different groups at phylum level

PI LS U
LR AR /% ARXTF B /%
PO T e XHREH g :
Proteobacteria 37.96  30.66 0.000 28.23 76.21 0.000
Actinobacteria 14.89 17.21 0.000 11.06 0.75 0.000
Chloroflexi 15.74 19.88 0.000 1.08 1.28 0.012
Cyanobacteria 0. 08 0.08 1.000 35.58 0.72 0.000
Bacteroidetes 3.60 3.91 0.084 19.11 6.45 0.000
Acidobacteria 8.94 12.86 0.000 0.29 0.36 0.127
Firmicutes 4.81 2.68 0.000 1.60 5.30 0.000
Nitrospirae 3.82 2.44 0.000 0.04 0.39 0.000
Patescibacteria 0. 60 0.53 0.323 0.43 5.04 0.000
Gemmatimonadetes 3. 04 2.32 0.000 0.05 0.00 0.000
Rokubacteria 2.80 2.36 0.003 0.01 0.01 0.454
Entotheonellaeota 1.05 1.05 1.000 0.01 0.00 0.125
Latescibacteria 0.47 1.03 0.000 0.00 0.26 0.000
Others 0.02 0.03 0.03 0.03

mmmm Proteobacteria
I Actinobacteria
mmmm Chloroflexi
=== Cyanobacteria
Em Bacteroidetes -
— Acidobacteria
mmmm Fimnicutes
=== Nitrospirae
mmmm Patescibacteria ;
mmmm Gemmatimonadetes ¢
= Rokubacteria i
= Entotheonellaeota
e atescibacteria
mmmm others
1 2
EG-W

(a-Proteobacteria) . X W ™A1 % T 2 A i 4k U g
B, BERS I DE KRR LB R 0 A8 = A L i 52 i
T KA AR T B T AR BE MR i A6 D e T A
B AR R N, 0 2 K AR R 2 hh T AR 2
#£7 NH,"-N 1] NO, -N F1 NO,™-N %64k, i 32
IR K AT A NH,-N W RAG. [RIES, Blaeal
TS AL BRTE B T 13 A /NI B e A2 i T i Ak 2.
T A FAEE 23l K b s i AL s v, S 8ot i
KA TN Ve FE &1 53 81, y-72 T T 20 e B 2T T
( Pseudomonas ) T9U-E W FIERE B |1 25 MOAT 1 & S A= 4
JEVBERE AR A PR AN R . A = A LR

8

b

(=2}

Shannon-WienevZs £ 45 %
~

EG-W CK-W
pusibiil

CK-W EG-W

: CK-S . CK-W EG-S EG-W 433 -} B2 iR e 4 BEZH KA S 4 e U i ae 2H 7Kk 1.
Es5 JBAEBEBAKGSREFHEDEHEZNTL

Fig.5 Change of microbial communities in water and sediment of each treatment group
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T KPR T E (47. 98% ) Rl 3 | JERER | ] E E
(3.70% ) /INWESE TN, S 1T 48 T 8 Wi 4 o 5, fie ik
TR AT LR ) RS M A L. SRR T T R A
RV R 35 b H A ALY e ) o3 ik 1) B U2 E W 2K
FE POURF RTINS 1 D 0 A BE AR, T
RESE KA COD e THE Y S 2 —.

wWE 5(b) Fros, =M & TKIRRUZEY £
M % BR 4] 53056 20 1Y Shannon-Wiener 820577 4
3.9 Fl 4.2 AHHXS I Je v 09 1 A ) 22 1 5 vl L 43
(P>0.05). Papaspyrou 2" BF 58 % B, JE WG 4= 4y
Nereis diversicolor F Nereis virens F)% sh{F 15k 7 40
T 2R TR i e Y 1. 8 R 2. 3 A% X R
AN TR JEEAT A 0 X8 A A 0 22 R A 9 52 Wi B AT 22 SR Ak
A0 AVt L SR BN U3 R (R PN
D T KA P N B R N T HAB R E P A AR S
AL, AT 2 v T KA T U WY AR R RE T
E S G N P W AN 1 A A G
P = A WUEERE Rl S PR AN T, A s
JEE BT, 4 K R e B e 2 B 1R AR R, SR WHOE
B E B IR A KR
3 i

a) =S WLEERY A Y P S AE T B, B aK
TN NH,-N F1 TP B 535145 1 0. 18 1.1 Al 1.2
i, FLE o) 3 B S S ORE 25 NHL,-N AT 375 1
AV B R 38 i A /K b NH,-N F1TP [9R

b) =AU T B W R e b A ik
5 R, HOX 4 AR R (26.0%) = T4 B
(10.9%) . JERVEH A BB BOR R AR 2 S 2 AR
F 8 g T A A 32 LA

) =AU I8 E AR AR OR HURRAR 1K b g 4
B F A0 7K AR IR T F R . = A
B i 1 KA r I LS5 0 2 R T E RN ) A
P, BEAR T KA A AL R e A W 1 2 B (G
JEE U IR 68 = A AR WA AR
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