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Study on the release characteristics and influencing factors of nitrogen and phosphorus during
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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 release nutrients such as nitrogen and phosphorus into the water environment as a "source" during
the decline period. If the biomass is large, it may cause "secondary pollution" of water. In order to explore the
nutrient release rule of typical emergent plants in Lake Hengshui and the microbial mechanism affecting plant
decomposition, the dominant species Phragmites australis and Typha angustifolia were selected as the research
objects, and the decomposition bag method was used to carry out in-situ decomposition tests in Lake Hengshui at
the end of February 2023. The "vertical decomposition" of plants was simulated in the experimental group which
was not in contact with water surface, and the decomposition of emergent plants was simulated in the experimental
group which was flooded under 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 (p< 0.01). The

decomposition of P. australis and T. angustifolia was more conducive to the decomposition of P. australis and T.
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angustifolia, but the 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 increase of decomposition degree, and the increase of N content in P. australis and T.
angustifolia litter was positively correlated with the nitrogen fixing genes of nitrogen fixing microorganisms.
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Fig.1 Schematic diagram of the distribution of emergent plant communities 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

REFHAH, MAE T k R? Ti/d DMR730/%
KA y =28.551128 0001339 0.001339  0.9528 481 35.81%
ANTEE y =28.601750 ¢0-001301 x 0.001301  0.9461 497 36.88%
T 7K Joe y=28.126179 ¢ 0001685 x 0.001685  0.9253 374 27.40%
/N K y =28.179755 0001584 x 0.001584  0.9530 399 29.56%
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Tab.2 The two-way AVONA analysis between plant species and treatments
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SG3E 0. 000" 0.000"  0.000" 0.000"  0.000"  0.959  0.000"  0.000"
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Fig.3 Concentration changes of N and P during the decomposition process of P. australis and T. angustifolia
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Fig.4 Changes in lignocellulose during the decomposition process of P. australis and T. angustifolia
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Fig.5 Changes in soluble sugars and starch 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

HALTE bR Kb 7Nl F P
TN/(mg-L") 1.925+0.212 1.723+0.186 4.584 0.046*
NH4"-N /(mgeL") 0.434+0.154 0.414+0.109 0.121 0.732
NO3-N /(mgeL") 0.519+0.096 0.516:+0.090 0.006 0.941
NO2-N /(mgeL1) 0.025+0.015 0.011+0.008 7.183 0.015%*
TP/(mg-L") 0.061+0.024 0.061+0.025 0.000 0.990
CODMn/(mgeL") 7.031£1.605 7.627+£1.591 0.623 0.440
DO/(mgeL") 7.525+1.149 8.209+0.976 2.059 0.168

7 *{FE 0.01<0<0.05.
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P REYIN 5%, Chao 184, Shannon fa ¥ 2ais /NG 38N, Simpson fia E e G 8/, R 25
TR R 2 PN G0 . B KM Y0 2 %, Chao 8%, Shannon & HUZ s /1N,
Simpson 8 ECZEHIG AN, BEIAKMRGAEVREVE £ K 2 AR AR, X5 UAENHE AR MKET
Venn M5 R TR (B 6), FELMAEINH 6 4H 124 HE, MG 4518 700, 465, 903 Fi';
KMAESEINA 6 A 1240AR, MEWFA) 414, 349, 213 Fhe BIP 3 S5/KMBAEM RIS+
FE K 2 R B S 8 YR R AR A 5%
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Tab.4 Microbial community alpha diversity index

Paustralis T.angustifolia
Fa % 3MO0S 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

(JE: 3MOS. 6 MOS. 12 MOS 7 ilRES K 3 ML 6 ML 12D
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Fig.6 Venn analysis chart at the Species level
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Fig.9 Relative abundance changes of N and P cycling functional genes
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Tab.5 Correlation analysis between decomposition rate of litter and its initial chemical characteristics and

water quality

A[SES A= RAL p
J=¥A 0.833* 0.010
ST 0.942%* 0.000
o Foyp s -0.956** 0.000
TR IG & SN oY -0.227 0.588
KIFRER -0.939%* 0.001
A PERE -0.949%* 0.000
VR -0.393 0.336
TN 0.231 0.583
NO»—N 0.419 0.301
TR NHs*-N 0.426 0.292
TP 0.431 0.287
CODMn -0.395 0.333

R E . EPFERR A FCR BT TR (BT R, WK N &
BEETARRKEY (p<0.01) (£ 2). Kuehn BRI, SAMKEMUMEL, #KEE TREEDN
E R O BT EA 2 K IR A, PR B R A A M T R AR B . 4 )1 S5O
KB > fd REh P TR & B ARTSCR BN, AR AR TC 3 BOha 1 A AR E F 5 Bt
17, REARCERAFAERNE

R YER R LB RSy, FEBL YR P ERMARBRM R MR TT Z 0 e
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(3R 2). HW/AKMEL, ARKEMEFPIASERIAR R 4R & B ke (B 2), XRmTIE
WK AT T AR SRR B & VA E . AT SR IBY, SRR ISE T NSRS BUR 2
SR E MR EREAT S A R o (H R T AR MK 26 AR R AR I 5 7K R AR S B R T A (0
B, Gliksmant W LRI, LRGHBCE A 5 B85 T RKMRERSS, LS T 5 i 1 e -

i 4 o, EIRVE I ATVEVERE RIEEHK SRR R T BB EEZER (p< 0.01), 1R
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AR JE PR pH IRIRSE . R SR, AR K S AR R SR AR TR AR B A R B 2 Ak
R, WM SBRHEDICER. KRR, TEEmR N ZESR: .
3.2 EEM R E X G RIS

R AertsBIRIRTFT, AERVEFEN, MR ARG U ORMRE, SRR E 1R DX, )
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AR R, 30 I PR A el 2 0 P A K 4 B 22 5 £ RT B P PR AR VR W 7 Mk o PR B mT PR KRR
(ISEI oy il 2, A= BN AR B C/N LEER C/P L@ WK T e Mo A JavE Y, IRITi7E 7
R RE P EATR Ny P IR RIR S, S Y N P R iEimnt, WS e st ek ek,
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