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Abstract: Under coastal reclamation, the physicochemical environment of wetland soil in the coastal zone experiences
significant alterations, impacting the soil organic carbon (SOC) content and the carbon sequestration capacity of the
wetland ecosystem. In order to reveal the influence of coastal reclamation and its history on the carbon sink function of
coastal wetlands, this study focuses on the eastern coastal zone of Chongming Island in Shanghai as a representative research
area. This study compares changes in soil physicochemical factors, SOC contents, Dissolved Organic Carbon ( DOC),

Microbial Biomass Carbon (MBC), and Easily Oxidized Organic Carbon ( EOC) are analyzed to understand how coastal
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perimeter and its history influence SOC and active carbon components in coastal wetlands. Based on these findings,
suggestions for protecting and managing coastal wetlands through coordinated land-sea approaches are proposed. The results
showed that: (1) After coastal reclamation, the soil Electrical Conductivity ( EC), Total Nitrogen (TN) content, clay
decreased, with EC progressively lowering as reclamation duration increased, while TN content and clay first decreased and
then increased. (2) After coastal reclamation, the contents of SOC and DOC initially declined and subsequently exhibited
an increasing trend as the years since reclamation progressed, while MBC and EOC initially surged post-reclamation, then
decreased, and eventually increased with the passage of fencing years, correlating positively and significantly among SOC,
DOC, MBC, and EOC.(3) The ratios MBC/SOC, DOC/SOC, and EOC/SOC in the coastal zone were significantly higher
than those in the inland wetland, showing an initial increase and subsequent decrease with reclamation years, suggesting
that SOC stability decreased initially after reclamation and then improved over time. The findings of this study are valuable
for comprehending the impact of enclosure on soil organic carbon in coastal ecosystems, and provide a scientific foundation
for enhancing the carbon sink function and implementing effective management strategies for coastal wetland protection under

integrated land-sea planning. This aligns with China’s objective of achieving “double carbon” goals.

Key Words: coastal zone; wetland; reclamation; soil organic carbon; active carbon components
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FEX A 3510 LR ALIE . 5 FETT (2mx2m) |, BRI AECRBURESR R AR P 5 E IS 22 0—30em 135,
ARRICAF 1 F B4 B DRAE T8 T oK PRI v 2 0] 5230 2 EA T AH DG AR i I 22 3BT o
1.3 FEAIE 5 00T

P37 ) A 1% 2 9% pH 3 ( SoilStik , Spectrum , USA) 1 44 = &Y (WET-2, UK ) Il & £ RE 7 1 4 4
pH il 5% (Electrical Conductivity, EC) ', 45 [B] ) - ERE S HEATHH SE TR bR 00 S2 86 5 o, Herp 388 Kk 2
NS T4 R FHME TR ER 0 > 5 ek 42 (8 D1 52 & 30O R 43 B A (1S13 320, USA, Beckman
Coulter) SOGATHFEIAE , FEURHEARLAE TE BRI L S0 TR 0 MR KSR BDRL T4 A BT S E b

P4 B AR 0] FE F AR BFBE 3 575 75 0 52 SOC . EOC F134 % ( Total Nitrogen, TN) & &, Hirh SOC & &
TN 25 R FH s A S ik AR B, 18 FH O 2 43 M A ( Elementar , 78 [ ) i 5 ) EOC 5 5% FH i 4 R
B b — ek AT e Y

1AL, %ﬁbmﬁlﬂﬁﬁiﬁ%ufﬁ)‘ FIFH S DL AT (55 5000A, HAS) | SR AT B2 i=
PRI E MBC 27 BRI LA DU AT (5 5000A , HAS) | R FABRRR AN $E 0 DOC &3,
1.4 é&%ﬁ%fr'—ﬁéﬁﬁ

K H SPSS 25.0 F1 Origin 2022 G2 324 844 647 5048 e 1H o3 At AR I 32 B IR 3R 5 22 53 BT ( One-way
ANOVA) FIEIFE =S5 L (Tukey’s HSD) |, XA [A] B BRI AFBR R 1 Hb BEAL - F1 SOC B 38 3% 1A ALt 41 53
ST B2 R G T i3 FH B2 IR I 17 ( Pearson Correlation Analysis) 4381 SOC K £ 3875 P
WU S5 e R A R ] (A e

2 HREHSH

2.1 B FBG IR FH  H  SE B AR TR A 5 )

M 1 AT LA B B 20 25 T R it i sh i A V0t SRR Ak P R A AR AL B LY
g Sy P B T 3 0 EC TN ki 5 Uiy b Al L2 i 35 R 8 (P<0.05) | ifii 3% pH /KR K Rk %
YIS TC R 2R (P > 0.05) (R 1), iR R E EC FRLF TN 5 & LI [l < 10a 18 15301 =
166% .56% F1 44% , L. Fél FBl>30a 123153 51175 7400% 76% 1 234%

*1 AEEERETEETFEMRE T EBAL MR
Table 1 Physical and chemical properties of 0—30 cm surface soil in different reclamation periods
T A N R IEHE Coastal inland wetlands

Ak TR I Hh &l < 10a P&l FEl 10—20a &l 20—30a Pl el > 30a
Physicochemical factors Coastal wetland Reclamation Reclamation Reclamation Reclamation
<10a 10—20a 20—30a >30a
pH 7.53+0.16a 7.33+0.12a 7.54+0.08a 7.45+0.12a 7.37£0.11a
AL 52 EC/(ms/m) 7955.33+973.0a 2993.00+263.36b 229.67+32.72¢ 121.00+7.55¢ 106.00+4.00c
%7K Water relative content/ % 75.00+2.00a 73.00+1.30a 76.00+1.70a 76.001.80a 74.00+1.90a
25 Bulk density/(g/cm?) 1.06+0.08a 1.05£0.11a 1.14£0.11a 1.15+0.08a 1.01£0.07a
ME TN/ (g/kg) 0.67+0.23a 0.56+0.12ab 0.31£0.05¢ 0.31+0.03¢ 0.38+0.04bc
FRL Clay/ % 20.42+1.50a 14.14+4.90b 7.09+1.70¢ 5.26+1.54c 6.12+1.54¢
WYk Sily/ % 75.82+3.14a 71.93+4.45a 65.07+3.58a 69.16+3.26a 70.93+3.87a
ki Sand/ % 3.76+0.21b 13.93+1.04b 27.84+3.92a 25.58+10.85a 22.95+4.56a

EC: 5% Electrical Conductivity; TN : &% Total Nitrogen , A~ [R]/NE 4] 26 7~ AN [] B [ i 01 90 - 3 BLAb 1k o 25 5= . 3 (P<0.05)
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((0.67£0.23) g/ke) AL 225 (P<0.05) (1) o 5 pH Sk AT WP A5 s DU It P P4 LA < i
AR B E (P>0.05) (£ 1),

2.2 P IR R IR SOC B M2l 43 1t -5 40 e Hh 3] 11 52 i

TR R A U VT M B AN [ P AR R P B Y SOC EOC \MBC . DOC Z8 AL AN 2 Fis . ST =, 9k 18 il
(1R IR e P BV ) SOC B 12t B A1 T V52 VA 30 ., Lt B 1 s A 3 4 S B0 T R 2 18 L Tl 34 (P<
0.05) , Pl 20—30a A A RNHAK( (1.2920.25) g/kg) , B >30a J5 SOC & WA T+ ((2.83£0.41) g/kg) ,1H
(R TR L ((6.07£0.30) g/kg) o T3 DOC 7 i [F]AF: 52 BB e [l g s 9344 5 T B P 22408 1 T B 3
fEFA TE Rl ] 10—30 4F (8] LG R 2 AR (P<0.05) , 7EI8] [ 20—30 41 35 B e ( (3.86+0.06) g/kg)
(& 2) . ST L, B S NS 3R EOC MBC 7 BR7E 8 BN T 20 4E M L3 T m A s Ak
i (P<0.05) , H.Fii P8 [ [y s Al 52 5 R BT 18 il 30 4R 5 1 JHE9 28 fbi#a3s . EOC FIl MBC £+ 2 75 Pl [
20—30a I8/ DB FARAE , 43514 (0.54+0.04) g/kg F1(49.97+4.94) mg/kg( & 2) .
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Fig.2 SOC, EOC, MBC and DOC contents change in different reclamation periods
ARG B 3 7R AN [) R T o 3009, 9 e 1% 2 25 5 Wl 3 (P<0.05)

W 2 B, W ey DA i D b - 98 1) G 0 A 1 e ik 3 TC L (MBC/SOC) | 38 RT3 M Bl 43 T L 451)
(DOC/SOC) Fl 44 5 FALA HLER /3 IE LA ( EOC/SOC ) 1 i 35 88 T MF b ( P<0.05 ), LB P) [ 4F B At 184
PRS0 BIHE R B R 7RI 10—20 AEMGA R KAE, 705128 (9.65£2.35) %, (3.71£0.56) % F1(56.72 +
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EOC/SOC( (20.08+6.44) % ) ¥ VETFIGM ( (18.43+1.23) %) . X —%5 5307, 18l Bl J5 1B Hi SOC & i 1k A,
Fifi P8 R AF- BRI 1 , SOC F&E P2 e TR L A3 TE B KT 30 4ER SOC £ e Mz Ve i 1t

®2 AEEEMETEREREAS S SOC HLL 5
Table 2 The proportion of active carbon components in soil organic carbon at different reclamation periods
P B Coastal inland wetlands

TG PEA L L) BT H Pl i< 10a Pl 10—20a Pl il 20—30a JEl il >30a

Proportion of active organic carbon Coastal wetland Reclamation Reclamation Reclamation Reclamation
<10a 10—20a 20—30a >30a

T Wy ek 43I L 451

MBC/SOC/% 1.53+0.21¢ 2.25+0.27h 9.65+2.35a 4.02+1.10b 1.91+1.12b

ATV A LA 53 T L1

DOC/SOC/% 0.98+0.01c 1.04+0.01c 3.71+£0.56a 3.61+0.51a 1.95+0.15b

Ty A B S L)

EOC/SOC/% 18.43+1.23¢ 40.91+3.61b 56.72+6.87a 43.06+6.80b 20.08+6.44¢

SOC.: H3EE P Soil Organic Carbon ; MBC ; 18 4= ¥ ¥ ik Microbial Biomass Carbon ; DOC & fft 7 HLEK Dissolved Organic Carbon; EOC; 5
FALA WK Easily Oxidized Organic Carbon ; /N [R]/NG 53 7 7N [R] ] [T 30000 4 398 0% 4 AILA 0 BC LU 31 25 57 18 3 ( P<0.05)

2.3 R ML SOC B M4 43 5 BRAL R BT ¢ &

M3 BT LUE i R i SOC B3 Mk 21 7015 e 2 ] 522 i 3 4 56 P (P<0.05) . SOC 5 MBC EOC
1 DOC Z [a] 35 2 80 i 2 1A 5E (P<0.05) . MBC &t 5 DOC & fil EOC & it &t i 2 IEAHC (P<0.05) ,EOC
TS DOC Fit it 2 IEAHOCOC R (P <0.05)

WA, RS SOC Ky PR ik 20 43 5 3 AL AR Z 1A W 2 A W35 AR OC 1, Horp DOC (EOC . SOC 5
EC 2 3% IEAHX (P<0.05), MBC,DOC EOC SOC 5 TN & & Fl Ak & i 3 IEAHE (P<0.05) ,MBC ,DOC
EOC .SOC 5 &7k R AR & i 2 71 A (P<0.05) . EOC/SOC 5 EC F1 TN & B3 1EAHX , DOC/SOC 5 EC.,
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TN Zhki & 2 3 1A G (P<0.05) (K1 3)
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