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Abstract. In order to study the effect of Potamogeton crispus decomposition on the dissolved concentrations of greenhouse gases
(GHGs) and their diffusion fluxes at the sediment-surface water-air interface in the Lake Dongping, surface water and sediment
core samples were collected in situ seven times from May to July in 2016, and the decomposition experiment was also carried out by
using the litterbag method to explore the dynamic of the dry mass loss of P. crispus. Dissolved concentrations of carbon dioxide
(CO,) , methane (CH,) and nitrous oxide (N,0) in the surface water and pore water were concurrently measured, and the diffu-
sion fluxes at the sediment-surface water interface and the surface water-air interface were calculated by using the Fick’s first law

and the two-layered model respectively. In addition, the physicochemical properties of surface water and sediment were also meas-
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ured to explore the main factors that might affect the concentrations and diffusion fluxes of GHGs as well as their sources during the
decomposition of P. crispus. The results showed that the dry mass loss of P. crispus could be described accurately by the double ex-
ponential model which suggested two stages ( rapid and slow) of P. crispus decomposition. The pH and nitrite concentrations in the
surface water decreased first and then increased, while the change of the dissolved oxygen, ammonia, nitrate and dissolved inor-
ganic phosphorus concentrations was reversed. In sediment, the ammonium content first increased and then decreased, while the
nitrate content first decreased and then significantly increased, the organic matter content and pH of the sediment fluctuated. Both
the concentrations and diffusion fluxes of GHGs at the water-air interface were in the order of CO,> CH,> N, 0O, and the average
fluxes were 5862.9+5441.4, 31.15+41.3 and 0.15+0.57 pmol/(m?-h), respectively. Generally, the waterbody acted as the
source of the GHGs to the air, dominated by the carbon emission. The concentrations of N, O in surface water and its diffusion flu-
xes at the surface water-air interface first decreased and then increased, and N, O concentrations in pore water presented maximum
values of 22.7 and 55.6 nmol/L in the rapid and slow decomposition stage respectively, while its fluxes at the sediment-water inter-
face increased slowly in the early stage and then decreased rapidly at the end of the decomposition. For CH,, its concentrations in
the surface water and pore water and interface diffusion fluxes all dropped slightly in the initial stage and then continued to rise. The
concentrations of CO, in surface water and its diffusion fluxes at the surface water-air interface increased continually and then de-
creased significantly to lower levels at the end of the rapid decomposition and then remain stable ; while the concentrations of CO, in
pore water showed large fluctuations, which diffused to pore water at the initial stage of the decomposition and to surface water at
the later stage. The correlation analysis between the concentrations and diffusion fluxes of GHGs as well as the physicochemical
properties of surface water and sediment suggested that water temperature was the main factor that influenced the concentrations of
GHGs in surface water and their fluxes at the water-air interface. N, O and CH, in the water body mainly originated from sediment
and their concentrations in the pore water was the important factor that could control the sediment-water interface diffusion; while
CO, in the surface water had multi sources, which were dominated by the mineralization of the organic matter in surface water.
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Fig.1 Location of Lake Dongping and the sampling site
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Fig.2 Photographs of decomposition experiment of Potamogeton crispus and

sketch map of the plexiglass sampling tube
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Fig.4 Changes of the physicochemical properties of surface water during the decomposition of Potamogeion crispus
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Fig.5 Changes of the physicochemical properties of surface sediment during the

decomposition of Potamogeton crispus
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Fig.6 Greenhouse gas concentrations in surface water and diffusion fluxes at water-air
interface during the decomposition of Potamogeton crispus
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Fig.7 Greenhouse gas concentration in pore water and diffusion fluxes at sediment-water
interface during the decomposition of Potamogeton crispus
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wxx Fn P < 0.01; «= FpR P <0.05.
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R 2 FLBUK Rl & AR BE RN ORI — K S T i 5 U BRAL AR AR AT Pearson HHOC R %K
Tab.2 The Pearson correlation coefficients between the pore water concentrations and the sediment-water
interface fluxes of greenhouse gases and the sediment physicochemical parameters
DIRALZE R FLBSTAK e 2 TURRY)—7K 5 T 1
T  NH{-N NO;-N  OM pH CH, €0, N,0 CH, CO,

FLERIK H N,O0 0.441 -0.515 -0.003 0.587 -0.067 0.047 -0.512 0.731  0.048  0.232

Wz CH,  0.797* -0.120 0.262 0.264 -0.709 1 -0.076 -0.480  1.000** 0.387

CO, -0.051 0.061  0.533 0.047 -0.050 1 -0.330 -0.076  0.609

ViEg—K  N,0O 0010 -0399  0.021 0.429 0.420 1 -0.478  -0.030

ST B CH, 0.796* -0.126  0.271  0.269  -0.701 1 0.384
€O, 0.654 -0.313  0.503 0.543 -0.549 1

sk Forn P<0.01; # /R P<0.05.

3 itig

31 HEEEIBRHEESENTEST

TR0 e 2 T BOK A B 5 A A A2 A, U0 pHL 9 28 Al Jod IR BT 9 J &8 , IRt 8 R A5
JR TR AR O S R A A A T R A, IR A AR B R A A A, AT B e
AN

N, O =2 TRk Wil A A S i Ak B 2 Lk 8 32 3 1 38K R OB rh U AL P 98 55 A S . S
BRI PIEACYE O 32, DU R W LS RS A A . 2R B 2 20 i i R v, K DO ey
Bw (>4 mg/L, B 4) Pt AR A AR ARAE O 3, S A VR HIMELL A B T i S i 16 2 2 e LR
R ABERAA SAR NOS-N HeBE T N, O 28 vy 732 R B AL AN BRI AE . K N, O VR BE A
AK—STE HOE B BLSERE RS BT AR A TR i B B (5 8~ 14 K) 2 ORI N, 0, 3%
Jee th T AE PR 3 gt R AR RS S0 AT HLBOR 3 B HER, AR B MK AR Rl N, O AT A2 X RUR 1Y
R TP RS B0 AR B M T K R R O SR SRR AR N, O B2 R )
P A2 HE T GRS AR T, N, O 7 A A<, 3 n 1 JHe B K BB (181 7)), K —< i i
I (P 6) 5 A LR IR 0 R B A OR, URE O , KR P A A SR BE R AR (8T 4) 1 el T U0AR
P2 MOBR A RAR , AR A PR Y OB DRSS U S e (181 5) |, TR FLBSK T N, O S A 4 T 1
L2 AR T IEAE , (o HA - BK ) FLBRK iR i (7 7)

CH, Il CO, 3 2 A5 R SRS T AT WL AL I e 2 72 ). A= W08 e A 1o K i RS 8 K A BILA)
JEAERCE VR R & A0k, IRl U AEDUR 3 1 1A % A o 72 B 4 40, 7226 CO, Al CH, .
TEAE YR RE T S e OBV CH, PR BT IR 26 19 CH IR B 2 B 3 RS
HAIAE F K PR SRS R R b B R HURE , A O, Ak R UL % RIS K R CH,
W RE AR —T ST 0 e 7 P e i A A AN B A, I B RGE T, ok J2 hy 0) R  figp aod  p
BT 5 SR WUTE T 3K, DO R Be s, AN ELA5 A i CHL A PR 0002 I 003 ik i 2538 o 2
TMERE A LD BITURR Y T, BRI 1 DUARM B A LB &5 B SO R SR, TR TR L T3
PRI s o PAER AR A b CHLUURR Y —oK St T B 30 TR —Uo i (181 6, 181 7)), IR UL AR i S
CH, A £ 2RI, JF HAE DBDKY BUPAAE A CH, BfiAe. LK CO, YR BERK — U5 4™ i 1 76 7
T T HOE AR R R T 50 2 e s 4 e B rh BRI 1Y 53 43 A HLRR iS40 M 7 26 €O,
B K e BE AR — TS T e DR b T E5R 8 KA ik B, Bl LAt K AR A O AR K OB
W58, UK COTEAF MR BERRRIT 8 TAE s TR IR R TR LB K th CO, 32 S8 FR P CH, i R /Y
B0 T BE AR A8 1K COL ImUTR b B, 107 B9 A 3T 5 5% B 4 A At e CO, U™ GE A
LREDKG AR B RS R R CO K — T Y oM f 2 K T UURU— K St i, B A K b A Bl 1L
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1 CO, M TP —".
3.2 MEBEFHHE LYK A EESARERENAEESNEMN

T2 SR P A R B2 5 K RTRR ) B SR A A A OGS IR AR T, 3 Ahii S SRR A
TN 5 K PR 20 BB AL bR AN S MG 06 2R, T R L B 022 4 ek 78 Py R ) B T4 S350

K N, O e FEE K SR 1A 30 k5 A R 22 0 35 TE AR 6 5 28, /I Tk T 3 4o 4 A 9 il 3 {7
PRE SRR W BT TH 5 A DO YR BE AR, M ITT 2N Ak S S A A P, HETRT S0 N, O 1077 25 5 3 1] 3 2o 5% R i 2
W VRIS | WIS K N, O 3R B2 N, O VR 15 DO He i 52 B B4 A DG G 2 X2 1 TRl 25
JEERE S, SRR E K R DO e B2 AR, A T U0 SR AL VR R &, 30 N, O YR BN, 5 oAt AF
Fo—3 . GO K R S LUK R N, O W R B R IEARE R R (£ 2,R=0.731) , UL W LBk
N, O e Rt L T e s R = —

BB CH, MRSk R AL 3 TEAREE 2 R EE b k4 B0 1 VP e 7 A B A 5 59— Dy ThT LS
TS bR L e A, ORI DO Mk BEREAR , DRSS (A 2 0t B o 7™ A D PR RS 5, DT S 30
Vi B S, [RIH 7R K PR rf CHL W5 DO R B A8 (k22 e B (35 AR 56 06 R 1Y (IAE AR B SE /K i CHL,
WeBE 5 DO He i B AR B IEARE R R ARG (2 1,R=0.271) 3 7] RS9 B0 I 20 e Ay R 46
A AEBR RIS Y = AR P, N, O il CH, B3 A7 vk B 52 TE A G 56 R 1 ACHIF 98 vb W 35 ik 3 L
AR oM B 2 B IE A OC R (R 1), T AE S50 80 22 5 A8 v KBRS T R IR T T R
AEAE FAFIF= FGEAE T & B AT 56, BT N,O 1 CH, 1] g ELAG [RIVRE , Y4 U5 T T 43 it TR o 2% A %6 4 1)
B CH, 5 N, O ¥ % K i 44 5K iR 5 0 3 IEMICOE R (R 1), BEH K I o 2 5% mig = 3% 7 A A i i 3 )
SR

WK COL M AL S KR S M B ORI SESE R (36 1) FET SRR R, 917K DO e B AR X 4 v
AT LR MR €O, REUK T COLMIE 1Tk AR ETHAR T COLTEAK T T A%, T3] ik ¥ 0 5% B
iU R LR 2 T B 2 o ot R 22 M CO, 7 A CHL ™ X SR 2 S HOUK v CO, ¥k B2 AR AT £l
CO, M 5 KR 2 AR DG Zo. FLBBUK Y CO, Yk FE 55 TR —K SR T I ik 52 TEAR DG 6 /AR i 8 (%6 2,
R=0.387) , F= B2 thy FUUBU—K S T 10 2t I sk - 550 1 1) 74 40 5 o e 3 o 8, FLBRUK 5 Bk
CO, YR FE (9 A A AN — BT B0vk B B 1472 4k, DR S BCPL K v vk 2 5 TR — K 5 T ™ 80 4 1)
S AR FEK R COMRE Sk R Bl 2 R EMEER (£ D), Wk AmZES by
B CO, BRR IR T LB K h A WL Ak I8 T U R oA LA A A ) (8 1 0 B 2 2 i 4 2ot
T LR BOK A L A AR

4 £5ig

1) RT3 50 S 02 i R A A kAR R | T 23 I Sy bl S D A3k B B, U R 1 el A B B
R R, EEDK pH NOL-N BRI NOS-N 74 Se AR5 T, 1hi_E DK DO NH,-N \NO;-N
1 DIP ¥ B LR JURR W v NHG-N 35 4 U S T e Je R ARG AR OML 35 50 pHL 22 R R — Tk — 1 B4 e 2l
A,

2) TR AL AR v, A% U A AR TR BE AR — U G AR B CO,> CH,> N, O B R R B K
Al AR IR I LUBRHERCR 3, COL A CH, BB 546 P T8 2 B R A S 39 5 DO — K AN, O
I CH, 4™ Bl 45 R B 1) _EBK 7 H80 CO, TR W IR B A il L BSUK ™ I, I AR R

3) 7Kl R M TR o R e A AR L AR I B e HC K — R BT ) SRR T ALK R N, O Al
CH, R BSR4 i TR — K S e B A B2 365 Bk b CO, HAT U (B DK A pL g
A4 3, 100 CH U 3220k A TR R A B A6 1k
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