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Abstract: In order to explore the effects of salinity pulses, tidal fluctuations and their coupling effects on estuarine wetland
soil carbon dioxide ( CO,) and methane ( CH,) emissions caused by typhoon storm surge, the soils of the Cyperus
malaccensis wetland at Daoqingzhou in the estuary of the Min River were selected as the research object, and an indoor tidal
simulation device was used to study the characteristics of CO, and CH, emissions from estuarine wetlands due to changes in
salinity and different tidal processes, as well as the main influencing factors. The results showed that: (1) tidal flooding
significantly inhibited CO, emissions but promoted CH, emissions ( P<0.05) ; the increased salinity (0—8%¢) promoted
CO, emissions ( P>0.05) ; 0—2%o salinity promoted soil CH, emissions ( P>0.05) , while 2%0—8%o salinity inhibited soil
CH, emissions (P<0.05). (2) Salinity pulses coupled with tidal processes significantly suppressed the emissions of CH,
(P<0.05), and suppressed the emissions of CO, to some extent (P>0.05). (3) CO, emissions were highly significantly

positively correlated with ammoniacal nitrogen (NH,-N) in pore water ( P<0.01) , significantly negatively correlated with

E&TA : HK A RFEEES (41901111) s 488 A ARFHE 54 (2020J01188)
o5 B #7:2022-08-24; X F B #1:2023-04-07
# W IRAER Corresponding author. E-mail ; wangchun821314@ 163.com

http ://www.ecologica.cn



224 B A ARADLER R IR e R £ 747 e R X T 1 9 T A HR T 5 9295

nitrate nitrogen (NO;-N) ,dissolved organic carbon (DOC) and soil pH (P<0.05).The effect of salinity pulses coupled
tidal processes on CO, and CH, emissions was a positive and negative game process. Under the salinity range of 0 to 8%o,
tidal flooding had a greater effect on CO, emissions, while salinity played a dominant role in CH, emissions. Compared to
salinity, tidal flooding was the dominant factor affecting the integrated warming potential of carbon-based greenhouse gases

in Min River estuarine wetlands.

Key Words: carbonaceous greenhouse gas; salinity pulse; tidal processes; estuarine wetlands; Min River Estuary
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Table 1 Global warming potential of carbonaceous greenhouse gases under different salinity and tidal treatments ( 100-year scale)

W BB FINES AFRIGIRE S Global warming potential/ ( kgCO,-eq hm™2)

Tidal stages Salinity/ %o GWP (CO,) GWP (CH,) GWP(CO,+CH,)

HART Before flooding 0.5 15.548(98.64) Ab 0.215(1.36) Aa 15.763Ab
2 15.817(100.17) Ab -0.027(-0.17) Aa 15.790Ab
4 17.808(101.67) Aa -0.293(-1.67)Ba 17.515ABa
8 19.938(101.21) ABa -0.239(-1.21) Aa 19.699ABa

i Flooding 0.5 3.074(102.13) Ba -0.064(-2.13)Ba 3.010Ba
2 3.612(92.12)Ba 0.309(7.88) Aa 3.921Ba
4 5.360(96.75) Ba 0.180(3.25)Ba 5.540Ba
8 2.618(82.66)Ba 0.549(17.34) Aa 3.167Ba

)5 After ebbing 0.5 14.722(95.12) Ac 0.756(4.88) Ab 15.478Ab
2 16.738(94.50) Abec 0.974(5.50) Aa 17.712Aab
4 23.393(96.25) Aab 0.911(3.75) Aa 24.304Aa
8 24.232(99.89) Aa 0.027(0.11) Ab 24.259Aa

GWP. BRI E % Global warming potential ; CO, ; T 4fkBk Carbon dioxide; CH, : H I Methane ; AR/ NG T8 3R [7]— 77 By BOAS [R) 6 5
Z A 25 5K AR K E TR R R R — 3R BEAL T S R B B 2 ) 1 22 S K7 36 5 T i B R [l — AL 38, CO, B CH, X 4> 2R 38 1L T
B TR (% )

2.3 EREERKPHEA I AR T K S EAL S SRR SR S &R

T 1 R A S AACHEGE B 5 K BRI T HEAT Pearson AT L EE (18 5) , CO, HEMC S 14 pH &
B FARSE (P<0.05) , 5FLBUK Y NH, -N 24 W 3 1EAHOC (P<0.01) , 5 NO3-N DOC 2 i Z A AH 5 (P<
0.05) , 1Ml CH,HEil 57K L3I TR W E KR . it — 25K 4 3800 PR % 5 i ek & AR HE s ) sl 5
Bl & SR 5K R BRAG K 34T RDA 43#r (&1 5) |, A48 & il == A HE G £ 31K + 30 5 1 #%52
PR S e A D IE TR R B N IE AR SC, B A A SR DE AT A5, o3 B T = MR HE B
JE 5 A2 NH;-N Al pH  NH-N 5 CO, 2 IEMA/EH, 5 CH, 2 m/EH;pH 5 CcOo, 2 fm/EMH, 5 CH, 2 1E
mfEM
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Table 2 Effects of salinity and tidal processes on soil carbonaceous greenhouse gas emissions in different regions

BRI ik €O, CH, MHFHURHE SCHk
Study area Method Emission characteristics of CO, and CH, References
SERC N FiTS1A bl e o AR LG T 5K 9 50, W W K R CO, HECE MR T
Liaohe estuary wetland B AL 50%—65% ., [21]
FRAC/INHREIR K TR B i N e g n

T IAE TR ACIRZS BT, CO iR/, i CH
D. angustifolia  freshwater marsh wetlands in  EFAMERSMTE i f%j{{ﬁ KA HPBCRELD T CH HE [29]

TN,

northeastern China

2 AR b FH 3 CO, HERE ik 185 10 %, CH, 2 734 [10]
Salt marsh wetlands of Stony Brook, USA " e
LTI RECRITR: e g R A g Eh g o
Hangshou Bay Wetland EWNEEFE CO, B A IR 0.5%0 B i [30]
03] 15 Hb 2B SRER B AL I (0 —3%0) A 1L, v R B A 3 ( 5%0— [31]
Liaohe estuary wetland T 10%0) 1 HENTI 4 2 FRAIC
TR BN T CH, =4 HOR (FR R 2%,

HE AT MY SR Y473

SRR T 151 EPIET WM T7% 4RIE N 5%l W/l 89%0) 3 SRl €O [32]

Estuarine tidal wetland, South Georgia, USA . N N
HREN B R (2%0—5%0) BTG A,

Sxt BRARERAR H, RSB InE K, CO, HEiE B B 3

E{ABEE VAR T 50 £t EL[7] Bk 38 i o K AN 3R B, CO, HE I [16]
Vi 1 27 15
TEAKHEIN 5—13 em HHE T, CO, HEJH0M it b 3 R AL

2 ] o 254 L 0 M I R ] 194

Subtropical estuarine wetland, Florida, USA

I F o 2 HL iR N 2 ey 118 b - 35%—37% , T AEERFE N 15%0—20%05%, 30%0—35%0Eh [33]
Shark River estuary, Florida, USA P KA, CO, HEBGE I T 17%—21% , TEEL

WEAKSCHAE T, CO G E T T 19%—26%,
WK WA CO, HER, Wi A AT CH, Rk, &
£ (0.5%0—8%0) ¥t T + 1€ CO, ™A= ; CH, HEIL
EAERE S TE 0.5%0— %ok BE N Bt 25 50 B BN 8600, 107 2%0—  ARBEST
8%k TN T CH,HERL, #h1 Ik vhkE 48197 i B Xt
CO, HERE A 3%, (0 5 4K T CH, HEL .

[LRRART R PEEL i ot v ]
Cyperus malaccensis wetlands of the Min river estuary
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3.2 SRR PR AN i AR B IR = AR B ) R

3 3k 6 B Ik PR B 47 o AR B R = SRR A S R o e R, R Bk bR A 9 i RE X CO, HEUY
WA i 2 (P>0.05) . Chambers 5% 5 2 42 il 6 FE FK A2 484k & B, CO, HENGE BAE 15%0—20%08% 30%0—
35%cth K AL E RGN 17%—21% , ZE#E 7K 5—13 em BF A 35%—37% , ZE R B AL BRI K 4L R AR 19%—
26% . TEARBFFEH, [RIRE AR IER XS CO, HEC AT fEHEVE T, 17 W5 K% CO, HERF A I il VE A, iX Fe A ER
FEFNIY it B Z [ CO, HEBAAAE— D HARHRIE I C FR . I S R RS R, W0 /K CO, HEL 1Y
MR TR BE TN A, Liu 25000t & B A7 1 s 7K ) 012 s ol 398 CO, HE I Y S S PR 7, HExT 38 Co, #iE
A AR TR TSR I K SR CH, AR (R S B TR S SR CH, HER
HA W AR T FEARERIE R R B K R A 4 i R IR T CHL B (P<0.05) 3k FRIATE SR
Wk R A i R Fh B CH HEC PR 2 SR TR T Bl A R B A8 0, e i 6 A AE - e rp SRR
7 BB T A A AT R T B e TR, 6 CH, R R R, [FIEE, SO2 5 CH, A AL A AR B4R A ik
— AL T KB TT PR A Y CH, SR> CHHERL Y FRATS LATE R BE Rl 187 20 8 ST X L & PR
AR SIZ 0 v s ] A 3 R T SRR R B BELAR X B R, R RN FE R B 5 9 AR AN, B R R
TSR P2 A B BRIP40 (HLS) B whse s i U5 1 ek BE X A Wi e

[, FRATHAZBAE 100 ERIE T ,0.5%—4% 48 B 3 $2 5 1 46 B2 kP i A 9 i f vp A il =<
PR A ERIG RV A, Y AR B T 4%0 ), R B ik Ui 3 AR A BRI IR VS S 0 AR A R DRLE 5 AN TR B S IR,
A7 W K 4 50 S RS T 4% R B AL B R S iR SR R BRI IR TR 0 CH, 78 2 BRI IR AR STk s hn . X
— S5 BB ARG TR B RN W K G R A S R = AR BRI o PR 2 SRR . R Rk b
B T TH ST W X i KUXER T 5 S 14 5 R ok bk A i 7 s K nT Rt — 25 i 7SR i
HEK AR AE R, Wk 38 B VL 28 AR A A Bkt TR T 4T B 2 R BE T B, {H CHL, X 4 BR 36 T vk 4 1) ¢
k23,
3.3 EREERKOPRE GV AR T K AR A R B X i T AR ) 5 )

AR BE Ik iR B 47 e A 2 o - 8 % AL B K A B R AE 7= A S, a0 T AR ik TR = S AR HEOCIR
B, TERIER K ARG , FLBRIK SO 1 C1 7 s AR BEER B T i 1 2 4 i ( P<0.05) , 33X 2L R A 9T R
FH A K B AR e 5 R SOT Ml C17, Fr 43 dillJe 63.5 g/kg 1 498.6 ¢/kg, R EEXTFLERZK DOC
FR AR IR AN 2 (P>0.05) |, J 7R T 48 B 38 Jin B2 8K v UG A 5 40 i DOC M - 38 i o ok, fH DA
FRERIA IR 5 £ S A WUTH ki 42 1] LTSS AR e g T (9 DOC™™ | DRIk BE 38 -3 A X+ DOC % &
FEA B R ERATT & B DOC 5 CO, &2 B3 fiAHSE (P<0.05) , X WIRHIE T DOC M I3 i hr ok s, Bk
WALIHFE, COHEAS NH,-N St @ A OG, 2 F P2 £ NH-N S iimS e dg S 25
Az 7= 7, IR B S a8 - S P | (R Ak A LT A B Ak, MORTRZ I CO, M HERR ) . 7ESE IR U], 148 pH ¥
16 E 7 20 B THEmM:, COHM S pH S B E A (P<0.01) , X 5B & ABFsT ML, 24 35
pH fH# 5 6 i, CO,HEi 5 4% pH (R 2 AR ; 3% pH (HAE 4—6 Z I, CO, Rk 5 1-4% pH {E[H]
RIEMEER, T3 pH X CO,HEB AR MR —AN 2 24 i ol B2, — 2 7 B 1) 358 pH 3 ‘B - 3 E W i 7
W AR EHEA PR 0, A R CO, SRR, SCZ R
4 Zig

AW MR BRGSO il 2 AL S BRI T b 15 KUXUER 15 | ) 50 B8 ok v 28 i 747 4o R %o fmf
1 b 25 et 25 AR (A i, SRRk T Y 3 b s T3 g 1 4 <A AR AL B AR B AR

(1) EREEXTE H 418 CO, 1 CH, HE 5% 0 25 AN AH R, 6 B (0—8%0) ¥4 A2 #F T + 3% co, HEjik (P>
0.05) ;0—2%otk FEAEE 133 CH, HERL (P>0.05) ,2%0—8%o%h FE ] + 3% CH, HEfi (P<0.05) . 3% i /K 72
S CO, HER, (B4R HE T CH, BHERL (P<0.05)
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(2) FhBE Bk RS G % s X CO, Fl CH, HEBOSAFAE — A IE FUIH K I TSR 72 72 0—8%o R FE N, il
WK X COLHEB AR M 3R, iR B AE CH RO S 3 VR . AR TR R 987 i 7K 2 5 iy 11 3088 3 55
il = R ERIGER AN ERRE,

(3) ERBE KR 507 Ao Rl a5 M 7K - B P I [ 4 52 i) 4 38 % Bl = SR HE TS, CO, HEC S ALK
H NH; -N S0 28 T A ¢ (P<0.01) , 45 NOS-N . DOC £ i # fiAH 5 (P<0.05) ;24 14 pH {H #8353 6 i}, CO,
HEL S 14 pH 2 W3 A 5E (P<0.05)
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