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Abstract: Marsh plants capture the carbon from atmosphere by photosynthesis to create carbohydrates which could be imported into the soil as organic
matter. Assessment of carbon stocks in marsh plant and allochthonous terrigenous particle settlements is a basic step in evaluating the carbon sequestration
potential of the wetland ecosystem. By using the feldspar marker horizons and pipe bury method, the contribution of Scirpus mariqueter to the organic
carbon storage of Chongming east tidal flat wetland sediment was calculated. Results show that buried plants decomposition and sediments respiration in
different temperatures are the key factors which cause the significant difference in the sediment organic carbon contents in summer and winter. In buried

pipe, organic carbon accumulated in winter, and its’ content reached 5.72 mg-g™'. Winter is the “carbon accumulating” period of the sediment organic
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carbon pool. However, in summer, sediment carbon content decreased to 4.89 mg-g™" in the buried pipe, which is a “carbon losing” period. The organic
carbon content in the buried pipe sediment profiles showed significant variation due to the decomposing of dead and buried S. mariqueter and the microbe
respiration in sediment. The internal distance between the organic carbon accumulation layer is about 10 ¢m, which was corresponding to the short-term
( <1 year) marsh accumulation rate (11.6 cm-a™', from August 28th, 2012 to September 2th, 2013) measured by feldspar marker horizons. The
significant negative correlation (p<0.01) between the buried pipe sediment organic carbon and the 8'>C contents suggests that the organic carbon dynamic
in sediment, accumulation and degradation, was affected by the plant inputs, and the organic carbon from S. mariqueter decomposition is the main portion
of the sediment carbon pool change. Ignoring the carbon fractionation during the process of organiccarbon degradation, contribution of S. mariqueter input
to the Chongming east tidal flat sediment organic carbon pool was estimated by using the reference on a simple two component mixing equation. Net input of
organic carbon from S. mariqueter into the sediments was about 0.65 mg+g™" in half summer year and 2.06 mg-g" in half winter year, account for 7.35%
and 31.20% to the sediments carbon pool respectively.

Keywords: marsh plant; contribution; buried pipe; feldspar marker; 8'>C

1 5|5 (Introduction)

T 2 Bl A ) Bk P b B RO 2H R
(Chmura et al., 2003) ,/F IR RS R0 R SR
TP 7R B Ak R A ) A e AR R G R
T, IR Rl LT AE T 1 R T A A R A
£#( Thornton and Manus, 1994) |, H.% £ F750F N 4%
E?&%é‘bqj%%(Hopkinson et al., 2012) . JUFRYIAE
HUBOR 5 T HE VD TR AR 16 A 4 T 4
KA HY CO,(Ouyang and Lee, 2013) , £F P 48 8 4
v SRR T R A DL i A DLA W) (Bouillon
et al., 2000) . AT 1R L b AP 4 30 38 o B
ARIK BN F7, N PUF ( Madsen et al.,2001) , $& 5 T
A LB SR NN TR BT oS b 2 B 41
REAR i = X SR ITU AR ) A BILG 7 i B I T O A
i IX ( Kennedy et al., 2004) ,de Kovel SE7E X} T i )
U0 b 5 A e 1 sk R R B B Y e, g
Wt E 38 i1 ( de Kovel et al., 2000).

20 42 50 4EARH) Craig ZEWTSE TP B R E A
[F) & P19 A AL BT AT A A AN [] 9 65 C A ( Craig,
1953 ) 11 B 222438 U S, AN [R) AR IR A A HIL I 7E []
57 25 41 BCRRAIE T T B S5 A7 7 B 22 5% (Peterson
et al., 1999) BkARE [Fl i 28 1025 Pk SRR X £ 5F
B CAE Sk B b Al DUR B AR AR, PR s C Al 4
P hy n] 5 U545 B ( Graham et al., 2001; Goni
et al., 2003) , 7Ei8 WA HLER IR 77 2 A — 2 3
(Middleburg et al., 1998; Graham et al., 2001) , A]
JOEFH 1 A R b A BB R IR A 5 AR o B U
AP CIEEAR, # IR A HLETS" CIE L i ( Cloern
et al., 2002). — R AL, i 767 C fH A T ~26%0 ~
28%ola] , RS CAH A —19%o0 ~ 22%0 ( Fontugne et al.
1987) A4 1, Bouillon 2545 Hi 1 ] 77 2144 Ak 2R 42
8" CIHTE FFIFE-29.4%0 ~ —20.6%0Z 8], IE B T H IR F

VE 5 R b i 3 5] %5 A ( Bouillon et al., 2003).
Schelde A TULA# HH 8" CAEA T -26.3%0 ~ —28.9%0
8], i B LA AL 3 22 O Bl U5 S A ( Middleburg
et al., 1998) fH L3R SCHk FU i BUE 2 AR B Y
FEPEAT = e Al A

KAT R A AL 22 P8 V3 o] 11, g i 52
VEMER L. N AR B A 4 B e vb i A 11 K
A HUTE ] 1 DX TR 3R O3, T AR T — A P
KA P FZE (Milliman et al., 1984) . K VLI
PR UR 18 HILARS " CAE 7 , Al 7 3 U 3T UL
VR LR 5 K3 ) S 7R T s UEAT LB 1) S M
£ (Tan et al.,1991) . Wu Z57EXF T 71 1B 77 Uk
VIR s i & B, KT 1 B R A LR
FEPR T, IR K IR Ui A 9 X A ML TR AR )
(Wu et al., 2007) . 52 S5 VL] OB I WUk ke
ERRFIN R FEAT T ST, 45 9 W, B8 8 Bk W) 0 &
H A SR BEA K, A T—23.6%0 ~ —27. 1% 22 i), {R R
T XS YA LR K AR AR R A STER TR A (R
A 2002 ) AXGESERHE T MR T WUk ) 5 R
EUTR AR g & B, R)ZDOBUA MLTURR E ik 7]
N RE T 2250 /0, H T BT B R Ok ) 1 DR
(AXTESE , 2008) .Chen 25 %] 22 B 7 W 5 VB TR
FIRFFT S 2 (7.8 A6y) wil, DU 1k o
fift UREL TR R A5 i /D E A 10 F i =
2 TR R P A 25 AR 0 3 B T LR R 2 A L
i )& £ ( Chen et al., 2005) . B ARIE HAE 95 5 /MR
RADTEXT DRI AT BILAs P22 i A\ T S 4 ) o 22
6 B R EDIE , H H G 85 2 9 AR BTRR IE R
A TG Sl S8 T I, AR SCIE R VT 1 52
BAR A SR A 5% DX 38, SR FH A A W bs e 5 38
25, G AR IR 250, X AN UKL 42 S A RS
B i A 5 28 76 18 b TORR Bk 2 T 5 B9 AT T
Al
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2 ##57E (Materials and methods)

2.1 HHRE R EIFER A
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FUb iR 4.27 42 v K (2003—2011 4F ) 24
WRT R 8121 14 m’ | AR b R 1.43 12
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AR, AR T ) iR f VT AR e 1 B R VTR
VLV AH B AR T DR A, KT AR i
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1 Uk VA R %) R A R T A 2R
A LR LR TR e B A Y, BR 25 5 W B ARIR 25 5F A7,
M & &35 (Frid and James, 1989).— U A K K ZF,
+—AWIWBET: (Wang et al., 2009) , EA {233
Al VT 2 ] P v = B R 0 A 1T AR e R ) X3
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Fig.1 Sketch map of the sampling area
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3 Z5R(Results)
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121§ F (Howe et al., 2009; Saintilan e al., 2013).
AR XL 114 A Ry L A % A (11 2) ,2012 4 8
H28 HE 201349 A2 H,1 FNHFFR X AFEL
DUBLHE R 11.8 em-a™ 5L R Yang 555 T8¢
T AR T B T X TR R A 5T 10~20
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HOR U PR RTOPH T Cs B B AR AR A
SEAFTARARI 1.73~8.30 em-a™ (K YT 1 IR
K (Du et al., 20065 Wei et al., 2007) FEIHJRA | Af
A M i PR 5 3 ) AN R YD AR e YD TR A A
DX IR 22 57, DA 4 X H U 1 v 2004l 442 46 i A1 o
TR TR b Y 2 [A) 199K % K ( Baustian et al.,2012).
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Fig.2 Vertical profile of the feldspar marker horizons in September
2th, 2013
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BAABARSE ) 44 il ( Manzoni et al., 2010) , &5 H—A4>
AEREI I ISR, 2 oy R AL o TH R, R R 47 4
R YR E ETF (Aerts, 1997) , AH X XE %
it A MLRS s A FIARAE B TR b RIS AE 2013 4F
DURRY) b3 2 DURR L ek, DR A HUAR 2224
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DRFERESE 1 -3 AE R E] (Rustad, 1994) 5% T JI%
JZ 2009 4 = ZF R AE T I Z  JLHLE T 2009
AEACFE 2011 AR 2012 AF A 9h 5 1A 2 i A A
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W3-t 5 e A3t AR BRI /D | 2013 ARG HLBR & T 1R
REALG. A P LR A A WL 5 o 199 25 b 3% I Al o)
TUURY A DL ) FEEZAEH (McLeod et al., 2011).

4 T8 ( Disscussion)
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AYF-fi P52 ( Singh and Gupta, 1977) , K& B 2N
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2002) A HLAK 22 TR A 52 45 i ) 22 R TR A bR
PE R RESE 22 07 TR A, PRIHAS (] DX s B A AH 2R
f922 5 ( Ouyang and Lee, 2013). fif f& & [6) 1 &
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AT HE R W IR A5 L ( Meyers, 1994) . BF5E s, 4R
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TP (BRAE, 2006) VLIS C, A B i g 6 CF- 1
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15% ( Goiii et al., 2003) AT AP iFE K AR (355
PEAEAE ) 81 C I K —25.52%0 2. 07%0 ( 8 5545
2006) FEBES" CAE I i = TR IL H G B 22 X 3R )2
DU CE~19.9%0 ~ —22.4%0 ( #%1 BH 45, 2008) .
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Fig.4 Relationship between 6°C and SOC contents in the buried

pipe sediment
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=27.2%0 ~ —29.3%ol0] ( 14E, 2006) , A 55 Hr il 5
() TEE = BE FEAE AR B —28.3%0, W] AR T KT 1 B
TR C &L Rl (—23.6%0~ =27 1%0, R %54
2002) , P e A X 0 i A BILAIR R e P R i, 15
B A DUR A HLER P CE BRI
4.2 AEBE N K IUAR M AR E B TR R T

SR Bt R A7 - AE A HLBT S i 2 rh
] Lo P& £ A3 X 2 % ( Graham et al., 2001; Goni
et al., 2003) . BIRABIFER Y] A HLER 73 % 15, A BE
FELE S CIY IR AR (AR % TR b AR S R 5
MR RG H A VUl R DF o h Bk
KPR Bk 8 A E 18 P % (Bostrom et al. |
2007; Cleveland et al., 2004 ; Ekblad et al., 2002).
PR AR A SCARRF 98 153 T BB A BIL BT 43 M Hh S A2 7
BCoMRIT AR, AR AR A AL S CAA I 22 57
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Table 1  The related data about the mass balance model of carbon stable

isotopes in the suspended particle matter, sediment and

marsh plant

BT AL (E AR

A 201248 H— 201342 f—

2013 4E2 A 2013 4E9 A
%{%%ﬁﬁ%ﬁm&% 13.39 12.61
Tt/ (mg-g™")
BRIk ClE —25.10%o0 -25.02%o0
yﬁfﬂ@lﬁ GIRt=v4 6.60 0.87
(mg-g™)
YOS CIH ~25.56%0 ~25.12%o0
B IFAIUR )R WK % R \
(mg-g™")
TR A LA % 1t/ v
(mg-g™")
H#ES8" C{E —28.29%o0
] B bR RS A [0 2 A 011237
P PDB(BC/2C) A
M (Pes2e) i 0.01092
BIFR (P e/ C) H 0.01096
PUB(Be/2e)E 0.01095

WHE A (3) FI(4) A5 HFEABFIE X P TR
WA WL PR A 45 1 i A BT k3N T AN IR R D A AL
Hrh FH B A PR AN 0.65 mg-g™', 24
DU HLBR 2 5 1 1Y 7.35% , BK A 235 LB AT L
WA AR 2.06 mg- g™, 2 b A BRI 5 1931.20%.
SEJLUERA T AN IR SORL 4 U R R AL S KT
T TTCRR B 2 119 T2 B VAL, (F 2 A bl 4 1) [
I AT ITRR Wi P 75 Bt A 2 1) Tk, L 2
TEDURR IR EAGER b | 7S b R WA LB B A J2: 1 [
FAT LR 1 T AR 43, el A5 P 25 15 DA A R R
FET T LU A 25 3R 58 1 F 58 v R R A 24
B A S 0 R b T R B PR ) — A
BEAb T AHR 50k A TR A i (0 AR 5 T i AT
A LK 2 91 A= W P o % fi# ( Kristensen et al.
2008) , 57K B3 45058 B L1 PRI I ) 2 7E 10~ 14
d [H] 2% 2232308 40% 1WA HLIK ( Twilley et al., 1997).
HPGE R TS RGN A7,

itk — 2% A R AR B S, iR T RE e
fifg s e T BR AR 2R, B E W 7 X T Rt kA
S A P oA 23 A0 e R R i U5, (A HL

RS CAE T, PR B [R5 25 41 Ak 23 3 s ¢
B (XNEEE ) 2008) , BLRTFEAN T HEATIR A
THEWFF.

5 458 ( Conclusions)

1) SZAMRE R VLR YRV TURL A0 A IX 3 22 57
X DA 0 1) i A58 AT 1 45 DR 3 i), 5% B AR D i —
T W X S A A R, O 11.6 em-a™' (2012 4E
8 H 28 H—2013 4F 9 H 2 H) . f&I{kFE T4 #% i) 1
FC o it 5 TR A R 2 A AL A i i R
B = R K DURUZ A LB & AR X,
HH E ] )2

2) M TR h A HLER & B 580 CIE M) B3 T
HASEME (p<0.01) 22 WML i A A LK i) BB R
ST UURIR B Sh A5 A8 AL B R 2R, B 240 1l A
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