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Abstract: Fléoding is one of the key environmental factors affecting the carbon sequestration potential of estuarine tidal flat wetlands. In order to reveal the effect of flooding on
soil carbon/( C) sinks in estuarine tidal wetlands, we investigated and analyzed the soil organic carbon (SOC) storage, the contents of active SOC components, and SOC
stability indicators across a tidal flat in the Jiulong River estuary in southeast China. The results showed that the SOC storage gradually decreased by 54% with the increase in
flooding frequency. The change pattern of microbial biomass carbon (MBC) , dissolved organic carhon (DOC), and liable organic carbon (LOC) followed the change pattern
of the SOC storage. With the increase in flooding frequency, DOC/SOC and LOC/SOC increased by 80% and 26%, respectively, whereas MBC/SOC decreased by 29%. As
flooding frequency increased, particulate organic carbon (POC) and mineral-associated organic carbon (MAOC) contents decreased by 81% and 35%, respectively. The
decreases in POC contents were correlated with the increases in soil pH, whereas the decreases in MAOC contents were associated with the decline in clay contents. Soil carbon
stability index (CSI) increased by 246% with increasing flooding frequency. These combined results indicated that SOC storage decreased, but SOC stability increased, with
the increased flooding frequency. Mineral-bound organic carbon was the main protection mechanism for the SOC stability, which was of great significance to the soil C sink of
the estuarine tidal wetlands.

Key words: flooding gradient; organic carbon active component; particulate organic carbon; mineral-associated organic carbon( MAOC) ; stability; estuarine tidal wetland
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Table 1~ Soil physicochemical properties in the tidal wetland of the Jiulong River estuary
- R R AR AT ] Y 4 FAEBE ‘ XN FTT 22007

/em FARGEIN i H ALK e AT WY ZhH

EC 0~20 6.85+0.29B 7.35+0.32B 12.03 +1.50A 12.44 +1.04A F 47.484  0.983 1.221
/mS-em™" 20 ~40 7.38 +0.66B 7.92 £0.40B 11.52 +1.24A 14.00 +1.94A P <0.001 0.332 0.324
0~20 5.09 +0.10C 6.40 +0.32B 6.41 +0.39B 7.00 £0.12A ™ F 11.156  5.092 0.982
pH 20 ~40 5.00 £0.03C 6.11 £0.12B 6.42 +0.15B 6.75 £0.07A ™ P <0.001 <0.05 0.418
ORP 0~20 -151.62+3.46A™ -178.91 £8.16B* -189.43 £4.36C™ -243.07 +5.52D" F 296.17  32.76 1.305
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1) BAEFFRRARSIET 227 58E; ARKE FRFRARAERZE2ZERRE(P<0.05);
BE(*FRP<0.05,*

“F/m P<0.01)

AT B 5 R A — R 5 R R R TR BE )2 =2 I 22 57



2230 7D 53

0.48% ) JIRZ , BPHRL[ (2.40 £0.72)% ~ (8.20 %
0.44) % | £/ /i fili 1) v, - HERRL 5 LU BE 4 K
TEASIE IR /D | WD AL 7 Ll 2 Bl 25 S 7K AR 1)
BEIAE N (P < 0.001) , Wpki & i T W A2 L. A
[FRRE - 22 B L e Ze i &K Rk, koA
RL A 55 5 157 T I A DX ).
2.2 WKBREE AR AR A A LR BT () 25 57

JUIR VLI R 3 w0 (SOC) A8 {675
J9(8.63 £0.07) ~(21.08 1. 13)g-kg " (K 2). K~
[l AEBE 2 ] - 58 SOC fifi it 22 5 b 35 AR R IR
CIRIAR > SR > BAEKHE > SGHE(P <0.001). £1
AR, SR T E ALK B 0 ~ 20 em )2 1Y SOC fiff
EHET 20 ~40 em +JZ(P <0.001) ; MiGHEA[HE
WE 22 E 1 SoC iR I &2 (K 2).
2.3 MKEREE ORIA A B i A BILAR T 1 4 4
1) 25 57

14  (MBC) ZE LIy (24.49 £3763) ~
(123.63 +7.47) mg-kg ' [ 3 (a) ], +MBC/

200
@ ] 0-20 cm AR (P < 0.001)
A 20~40 cm PREE (P < 0.001)
150 _A ZH (P <0.001)
T EXT]
2 T
£ B
5 'er .
s £ 2 ]

3 D
N T
50 |- ﬂ

: / 7 1ln
TR eHEE EARKE G
” © HHE (P < 0.001)
PRHE (P < 0.001)
75 A
2 . = BC .
g €
= s0f
: ;
4
25 |- /
0
R e HADKE N
12
(e) 15 (P < 0.001)
PRHE (P < 0.001)
or ZH (P< 0.001)
A
Tj‘o FEE . .
i? or wkk %
S C
; &
| a a Ha
0

EAR LS ZE HABRI i

B 43 %
32
HHE(P < 0.001) ] 0-20em
PEBE(P < 0.001) A 20-40 cm
A LH(P<0.001)
24 ks
- T
; 16 |- e P
2 2 -~
- %
8 /] g
7l
FAR "N e H KR I
ARKEFRRRAFERZMZRBE (P <0.05); ANFAE

SFRRFA—ER T ARGRE LJZZ B 257 RE (= RR P <
0.05, =% 7R P <0.01, *=x R/~ P <0.001), KA
2 AR O#MEH T SOC fFEMEN
Fig. 2 Change in the soil organic carbon storage in thetidal

vyelland ofli'he Jiulong River estuary ._‘_,'}-"'" 4

SOC 75 1L 7 [ 40, 3% - 0.6% [ 14 3() . T4
MBC & Y MBC/SOC BB e A S T v

1.00
(b) HlE (P < 0.01)
PEIE (P < 0.001)
. AEH (P <0.001)
0.75 A B
§_ . [T BC C -
8 dekk -
v f—
& 050
o]
=
025
U - a
EAR RN ZHRE O HABKS Jeite
1.00
(d) HHE (P < 0.001)
R (P> 0.05)
015 L ZEH (P> 0.05)
© A
g B B
“ 050 c —_— —
g -
a
025 |- H %
0
EARUEC A HARRE Heik
100
() HHE (P< 0.01)
HHE (P < 0.001)
75 L ZEH. (P < 0.05)
B
1] A
o]
w B B 4
0 50 B C EEE EEE
Q
- %
1 % a %
0 - .
EAR RN ZHRE O HABKS Jeite

B3 ARILE SR T EEBGEEES R EE SOC STl
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Fig. 4 Changes in the soil POC and MAOC in the tidal wetland of the Jiulong River estuary
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wetland of the Jiulong River estuary

CSL ¥ o255 (Kl S).
2.5 HHEA MRS A5y 20
PR =7 ] F AH S 20 BT

A LA £ 21 3 22 18] A G M o A dn 3k 2
ffF7x. SOC, MBC. DOC. LOC, POC Fl MAOC %
AR o Z [ 3 52 25 IEAH G (r=0. 762, n =
32, P<0.01). 384 MLk #5415 F b b 5 A
B 2Z 8] A AH S M BT an &l 6 fir . MBC/SOC 5
THER R EC 2R FEAMALKLR[P<0.01,K 6
(a) ], 00 0 1 g 1) 70 Ak 25 58 W Bl A )
. LOC/SOC 5 5 b if 5 HL i ORP 2 i 3
AR LRI P <0.01, Bl 6(b) ], BiEH 13 LOC
ﬁ%%ﬂﬁﬂﬁ%miﬂﬁmm%i%pHiﬁﬁ
TAMEKR[P<0.01, F6(c)], HKLERENE
KﬁﬁLHE%M?%E?i%MU%N@%,
THEMAOC 5 HEFR R R EFEMELR[P <
0.01, Bl 6(d)], Z4 K EW M KB E L MAOC
ek /0 2 T K BR b SRR A P RS
1.

4Ly LS HAt



2232 N A 43 %
®2 TEENHBESESZEMEXES
Table 2 Correlation between the organic carbon components
SOC DOC MBC LOC MAOC POC
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POC — — — — — 1
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Fig. 6 Correlation between the organic carbon components, their proportion and soil physicochemical properties
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Fig. 7 Conceptual diagram of soil organic carbon storage, active components and carbon stability
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