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Abstract. Emergent plants can not only absorb nutrients from water and sediment as a sink during the growth period, but also re-
lease nutrients such as nitrogen and phosphorus into the water environment as a source during the decline period. When the bio-
mass is high, this release may lead to secondary pollution of the water body. To explore the nutrient release rule of typical emergent
plants in Lake Hengshui and the microbial mechanism affecting plant decomposition, two dominant species Phragmites australis and
Typha angustifolia, were selected as research subjects. In-situ decomposition experiments were conducted using the decomposition-
bag method in Lake Hengshui at the end of February 2023. The “vertical decomposition” of plants was simulated in the experimen-
tal group which was not in contact with the water surface, and the decomposition of emergent plants was simulated in the experi-
mental group which was flooded under the water surface. The results showed that; (1) The decomposition rates of P. australis and
T. angustifolia were significantly different under flooded and non-flooded conditions. Flooded conditions enhanced the decomposi-
tion of P. australis and T. angustifolia, but long-term flooding might lead to the accumulation of elements. (2) The decomposition
rate of T. angustifolia was faster than that of P. australis, because the decomposition rate was positively correlated with the initial
N and P contents and the relative abundance of nitrogen and phosphorus cycling genes, and negatively correlated with the initial
cellulose, lignin and soluble sugar contents. (3) The abundance of nitrogen-fixing genes increased gradually with the degree of de-

composition, and the increase of N content in the litter of both species was positively correlated with the nitrogen-fixing genes of ni-
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trogen-fixing microorganisms.
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Fig. 1 Schematic diagram of the distribution of aquatic plant communities in 2022 and
experimental sites for plant decay and decomposition in Lake Hengshui
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Fig. 2 Changes in residual dry matter of two aquatic plants
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Tab. 1 Decomposition regression equations and decomposition parameters for different processes

QbR G k R? Ty,,/d DMR73y/%
K y = 28.551128 ¢ * 0013+ 0. 001339 0.9528 481 35.81
AN y= 28.601750 ¢ 01301 0.001301 0. 9461 497 36. 88
KWK y = 28.126179 ¢ 01685~ 0. 001685 0.9253 374 27. 40
/NK A y = 28.179755 ¢ 0001584~ 0.001584 0.9530 399 29.56
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(0.30=0. 02) mg/g, /K AILEE A NP W18 5 70534 (6. 530. 42) (0. 39=0. 01) mg/g, BPN 55 22 73047
7, WA NP S A AN R R 2 R B 25 22 57 (P<0.01) o P& 3 i, [l A A 7E A [] 8 X F) NP 554
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Tab. 2 The two-way AVOVA analysis between plant species and treatments

ESES AR s N P AR CPAadR KRR AR E R

Fib ] 0.000" ~ 0.000™ ~ 0.000"  0.000"  0.000" 0.113 0.039" 0.000™

4k 0.000"  0.000™  0.000"  0.000”  0.000" 0.959 0.000**  0.000*
] = 4b#1 0,000 0.000™  0.000  0.000"  0.000" 0.046*  0.000™  0.025"
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Fig. 3 Content changes of N and P during the decomposition process of P. australis and T. angustifolia
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Fig. 4 Changes in lignocellulose content during the decomposition process of P. australis and T. angustifolia
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Fig. 5 Changes of soluble sugars (A) and starch (B) content during the decomposition process of
P. australis and T. angustifolia
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Tab. 3 One-way ANOVA of water quality indicators at each sampling point

FRALFR bR K /INiE F P
JAR/ (mg/L) 1.925+0. 212 1.7230. 186 4.584 0.046*
A/ (mg/L) 0.434+0. 154 0. 414+0. 109 0.121 0.732

WA/ (mg/L) 0.519:0. 096 0. 5160. 090 0. 006 0.941
WA (mg/L) 0.025+0. 015 0.011:0. 008 7.183 0.015"
JaT/ (mg/L) 0. 0610. 024 0. 0610. 025 0. 000 0. 990
EikR AR TS5 (me/L) 7.031+1. 605 7.627+1.591 0.623 0. 440
ViR (mg/L) 7.525+1. 149 8.209+0. 976 2.059 0. 168

{43 0. 01<P<0. 05,
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7710 73 , Chao $5%4, Shannon 45 805Esi/IN5 3, Simpson 35 BCe 38 e v ), 2 W17 =5 Gl A= W 1 v - F
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6) , LR 3.6 12 AT AT R S350 700,465,903 Fi K BTESTifE 3.6 12 AT IS, AT W3 5]
Oy 414,349 213 Fir, B S K A R v RN 2 R AL AL S A R A A
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Tab. 4 Microbial community alpha diversity index

. P ki
s%
3MOS 6MOS 12MOS 3MOS 6MOS 12MOS
Chao 32516 31474 32139 32718 31285 30418
Shannon 7.34115 7.150959 7.446443 7.346248 7.26438 7.1718
Simpson 0. 003523 0. 005186 0. 002952 0. 003556 0. 00443 0. 004495

%3 MOS .6 MOS 12 MOS 43 Hift /et 3.6.12 1~ H .
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R, RBUE ETHE T RS KB R ASTE I 105 12 A H 5 AR PR G 10 X 2 B2 3 n 5 W1 2 (1A
8A) o PRI WA B SC Y e DR = B 24 2 SR/ N S A a3, 7 = i i SO AR B DX =R FE 20 39 hm
R I3 i 488 b 55 WA A5G B 5 X = B2 AR A S 1 S (1] 8B)
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Fig. 6 Venn analysis chart at the species level
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