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The contribution of Scirpus mariqueter to sediment carbon storage of
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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 mgeg™. Winter is the “carbon accumulating” period of
the sediment organic carbon pool. However, in summer, sediment carbon content decreased to 4.89 mgeg™ 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
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in sediment. The internal distance between the organic carbon accumulation layer is about 10cm, which was
corresponding to the short-term (<1 year) marsh accumulation rate (11.6cmea™, 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
0.65mgeg™ in half summer year and 2.06mgeg™ in half winter year, account for 7.35% and 31.20% to the
sediments carbon pool respectively.

Key words: marsh plant; contribution; buried pipe; feldspar marker; 8**C

1. BIS (Introduction)

T 2 il 2 % P P e R I LR 4> (Chmura et al., 2003), 1R NIE ZR MG 5 Bl 28 45 0 3ok 3 ey
TEYVE. RSN AER T, IR, BEEA MU ER O A& 864 (Thornton et
al. 1994), HEREFRERNSAEB ARG TR E (Hopkinson et al., 2012). JURWIANLTCRIE THME . Hvd
VUM . REAHET A VE KT CO, (Ouyang et al., 2013), FEBEAE 1 7% MAERREIRIET:, HH L
AR AUTE) (Bouillon et al., 20000, HeAMAT R 5 {5 R A I8 1 B0 K 30 /g, s il (Madsen
et al.,2001), #&E T ANUHERCE . WTEREURRY I i B, ORI B XU R A A LB 7
EWEETILEPHX (Kennedy et al., 2004), de Kovel 5 \7EXF T sh b b R AR s & (0 fe b R B0, £
BEMEME T, TIEmAEEIE N (de Kovel et al., 2000).

50 4EARH] Craig 7ERF 78 H & YR BRI RIR 4 BT AT B A A FI ) 8°C 14 (Craig., 1953), il f5 &
2RSS, ANFRYR A HLSUE R 22 20 BURHAE J7 TR A SEAFE 2. 22 5% (Peterson et al., 1999). BxAs &
RIS AL MR R AR, °C FE Rt RE A T DU A R, BRItk 8°°C TR it T SE s 1B
(Graham et al., 2001; Goni et al., 2003), FEIE#AHLFRIETTHEA —ELFH (Middleburg et al., 1998;
Graham et al., 2001), & T-# A AR WU 7T . FF SR, BREGNUR 6°C (AR, WG
HLF 67°C % (Cloern et al., 2002) . — At , il 8"°C {E A T-26%0~28%ol] , U §"°C 18 4-19%0~22%o
(Fontugne et al., 1987). ##E 1k, Bouillon 2545t A1 L0 AR R 48 61°C 13 B 4E-29.4~-20.6%0 2 ], ilF
W 7 HLE T 5 I A £ ] %\ (Bouillon et al., 2003) .. Schelde ] 3T AR# 1 8'3C (B A T°-26.3%0~-28.9%0
B, PR PR EEONRRES N (Middleburg et al., 1998) . {H ik SCifik R A& 38 i Hufi 25 Eb 15 2 () 5 Tk R
fir, Bh=EEMNE.

KAT R R 2P Vv [, WgREAC AR FsR AN . NIBRREESE S EREDEANN O, KE
AHUTHER L X PRI R I, TER S — N RIA PSR &S (Milliman et al., 1984). KL &%
B A WL 61°C MELSoR, FK I T A AL F B os T BRI HLIR A S AL AL (Tan et
al.,1991). Wu 2 \NFEXT TK VL B BUR 0 3i8 it 50 i R 9, VT 0 B A AL 32 28 T 3%,
WAL AN TR /N (Wu et al., 2007). 52525 A\ T KV Tin] [ B ks A g i [F) o7 2553
T, SR ER, REmRFENREZNREAR, IrT-23.6%0~-27.1%0 2 [0], RILT Xk F I8 -G LR
FUK AN TTIRIR S (RS, 2002). REESE AR THRIL DRI RR ) 5 R 2 DU I 7
RI, RZVRE PR E RS R EZE T 250, HEZRT B BRI RITTE (REESE, 2008). Chen
S NI 52 B R MEER VB TR BT e P A5 1Y, BT 8 A&, IR bk R s, DI
FEZY /D, BEN 10 H 5 W = b R B AL SRR 2B 38 0 T U TR YR E A HUBK ) & & (Chen et al., 2005)
EINIBHAE B 5 MR VD TE R IURR A AT UBs 2646\ 5 TR By J5i 11 B 2 A 5 A B EAIE, H0 T (1 2
PRI IE RS R A SR, BTk, ASCEPFEKITI DS ARMIEAT X, RAK AR
STk, SEEWRENL R EIE, S ANERUR ) 4 N A HAE Y N R 2 AR M ORI BT o B AT
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TEEMNE,
2. MEEHEE (Materials and methods)

2.1 B FT X IR AL

KT [ K TR, Rt A58 = KA (Yang et al., 1998). HKIT=Ik/KER Kz )5, kA
R R TR, YR B R o AR DR E K ST K b ik B M Bk, =K B 7K T (1953~2002)
LA RREN011ZmE . ZAEFIMvb B N4.2710t: /K G (2003~20114F) £ 4EF 14 207 & 812112
m®. ZAEFIE 14310t AT R IR 7 66.51%, (v EKIBEM. Hr, 6H-103 KT
U IUED I EEE H (PRMREE, 2001) . SREHZRMEA, TRV FER B R AR, AR 7 Al . KT
LI I B YR Vb AR LI AR B R ORI B, AT DR R K, R B o 56 38 (VAT 11 AL 7 el
TR, B VR EUKASIC A . AR =B BEEL (Scirpus mariqueter) JyIR EMER HVE AR AFA R, W
ST AT UK 2R e 1 M 70 Eh VR S et ), BREE S M ENUIRZ A, IRARKIL (Fridetal,, 1989). —#& MY
HREH, +—HYIAST: (Wang etal., 2009), HA(RIATIEE. KL R E Py =5 BE 50 A T AR i oK
X4 (R TE, 2003) 0 I 4F 2k B T Il e e i B2 e B2 5 A RAE A AR, ¥ = M R 1) THIAR 2 12003
A1) 7602.24hm? T[4 25 20084F [1)4234.7hm? (M, 20090, FLAESHIZRME. JLBVD . BEIE. KO B RIREyD
Sy o3 A . FILBIDI NI R E AR EAE B B 2 N ORI AR B, BB R EEA 4T A
SROIRZS,  H AR =B R KA X

B 1 FrAXSEREE
Fig.1 Sketch map of the sample area
2.2 FESCRIE S TAL BT 5
2.2.1 METIRYIRE
2011 47 3 AR 18 IR 25cm K PVC i N =R A K XK, PVC BT LM SUTARIIERZ 55T

Y REVIRWIAERE 3R, HJEM 49 H, & H &R KER Har 15 A5 h 1)ilg =M i ik, (b a1
Wik, HREZAISRERTR . —F5, 29T 20123 H. 5 H. 7H, 201343 H. 6 H&%X%E
3 IRUTFIAERE .
2.2.2 BIEFRYIREE

2011 AF7E R ME R () 3h V8 1 3t — g BE L7 2 METRT 182 7. 1 Wl ekl /KRR AR S A, 430 T 2011 4F 1 A

(%ZF). 5 HEZE). 9 HEZE). 11 H(MKE) REFWIKEE, H TR KBRS . KEE TR
I IRAT, RFEES R G2 [ S50 = Ah B
2.2.3 Kakbrid KR

2012 4F 8 H 28 H, KA 7EH = R EY XK E 7 —4 1.5m>x1.5m #£77, T 201349 H 2
HHER 11cm, £ 40cm PIAEEMENE R 25cm IRAEFE . KA EZME N UEDRE, BRMETH
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TR s AR .
2.3 FF b A ER AT

KA FE AR REE S IS8 RS2 80 =, 4218 1om BT D)5, N LGS E H I fr =R
H, A THRETE, B, 1100 HE M. b E Ry a0, B TR OGP R
%I o

KA KT IR T B JE s g 0.45um Tl fLUE B, & BRI S e 4 45°CIE LT
FAASE G TR BRI RE o, FPERSTE S, RIGEIFEM, BT R OGN E SR

AP S BN PURYS B BRI RE G A WLk & B B R PR AN 3R43 (Nelson et al.,
1996).

ke AL ME : PO S B BRI A Imol/L 1¥) HCI 302 M 2 Ik, BR = n] REfAAE)
TEWLRS, 5 B LK 2 b, 5 EEREET (Mazumder et al., 2010, B% A £z 2 LL A FinniganMAT
7\ 7] DELTA plus/XL B4 € [F 7 28 A % o Bics e R 2B K AR T Bl brbr ) PDB, S56 45 54y
Hri® 22 20,2107,

2.4 HUR 7%

C 5 BC A AR R WIRRFEA R, HA RN A RRE AR 98.89%5 1.11% (kP
V45, 2005) , K 5E Bt [ A2 HUAR 813C 3 1 e IVRE b (4 [ 097 2% ELARLAR 6T T AR e (R R S 2 LAl i T 22 3%
o HAtHEITEN:
613C5ample(%°): { [(13(:/12C)SampIe'(lSC/lzC)Standard]/(13C/12C) Standard}*looo (D

H A1 (B°CIC) standara 159 0.0112(E bhr iR A2 & 7 7 F b HE A PDB)

FEdh T BC RE T S BT EOA:
BCsampte(%0)={(*C/**C)standara*[8"*Csample/ 1000+ 11H{1+(*CI*C)standara™[6-*Csampie /1000+1]} (2)

B AIF 9 X35 A A AL 2 SR T A MR B 5 A R [ 52 PR R 3N, LUK °C 70 WL 4 A
AR, BB ARRSET 1, YR HURR B RSP EAT °C R RSP ES BIEE AR (3 A (4):

X=Cpoc-CsoctY (3

X**Cpoc=[(**Croc*Croc)-(“*Csoc*Csoc) ]+ *Coroc*Y 4
Hor: XONBRITA S A L LA, B4 mgeg ™

Y MR R R A HUBR N B, BT mgeg ™
CsocirociLoc NUTHW (SOC) [Fikid) (POC) ME#H (PLOC) HHLIR S, Al mgeg™;
BCsocrocipLoc MU (SOC) /FikiY (POC) MM (PLOC) w °C B H & &, A%,

3. 4 E(Results)

3.1 AT IX S S PO AR T R A o

K AR IC T VEME T A ic 6 I [R1(6 AN H -12 AN H) AR DR 2, X — 5 ik [ A2 Tz A8
F (Howe et al, 2009; Saintilan et al, 2013]. HRHE LI Ak HEGBUR BE £ (&1 2), 2012 4F8 H 28 H=
20134E 9 H 2 H, —ENHF R XA FEIIRER AN 11.8cm/a. HFFELE RS Yang & AT 5lr i i 4K
T 115 ) A X 3R S < 7T 10-20em (I 78 45 2548l (Yang et al., 2001). &1 Du 2 N3z 'Cs #%
AR 5E KT 0.24~0.35cm/a [TTAE R 5O TER Z 2%Pb. 'Cs BAR. Bv mfei M 4 & ik ig i1
1.73~8.30cm/a FKILI D YiAE % (Du et al., 2006; Wei et al., 2007). Ft H R, 7] RS & 305 5 3500
ANIFYEVDRE R . PRV o0 A X IR 22 5 DA SREL A XS SR 1) v 205l 12 5 i R ke 1 8 e 70 e ) 49 ol %

(Baustian et al.,2012).
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B 2.20134F 9 A 2 HKEBXERAHEE (ERMERR, BGRNLHELEH)
Fig.2 Vertical profile of the feldspar marker horizons in September 2th, 2013

3.2 VB TR A MLk 7 5 1 ) AR AL ARHAIE

B 3 1B 4E (1) 0o H g — A B B AR KRB T S R AR R A L S R R B E IR &
FEREE(L0 AR 11 AW =ARBERAET S, M B BRIEH R, B 5 SR Bohi s, e s—
BHUBRN S R X, JORA NS =R A R AHEMAENRESRE (B 3. HFEREYIIRIT A
2011 4 3 H, 7ERJE 2010 FERKAFTIAET 0 103 — 4% B NINI B, I8 R K& f; 1 15-20cm &b
UK E B Z 0N T RI—4E B (2009 SERKAET) =M M, £F 4 8, =B, TR
YIUTRY, (M = R LR T — 20k (5-15em), 1X— JZRURE A7 R S HERR P A A e A o
g = R RE A B ZEAAL, MR AN A AU & AR T, AU S = BAK T R R R R
R . KABRE T s WX — X AT R U 10.6cmea’, BOAIE 1 SRR b i = o R 2 F LR 2 R
£,

B 3 SREARMEETIRIANE S BZ R
Fig.3 Spatial distribution maps of SOC contents in the buried pipes in Chongming East Tidal Flat

RIZ MG =R EE IR AR5 2 ST ha B R B A2 . A LB AL R, 2012 48 3 AR HL
WS EE AT 2011 4F, HREZFNER, TIPSR RRERATI A A B Y )
oy, il FUURYIE DU & B R B, HRVEY) th 5 o Loy S e R 7y ORBTER . WIBIRSS)
/% (Manzoni et al., 2010), Zid i —MEEREIEM I, Do A HFE, REER. 4R
PR LT (Aerts., 1997), ARXTHEREME KA WL AR BITTRR YT [FIFAE 2013 1 — TR EA&T
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B2 Ui, DU A UK 2 B N IR, B fd s B2 IS, 31 2013 42 3 AL 6 1, 2011 FFyifM)
HRE =S B RET MR E AU R (B 3D YIRS IR B o il R 20 T RS 1.3 4F
[ [A] (Rustad., 1994) . X T-Ji€JZ 2009 fFifF =32 FERLAL T8, 3T 2009 442, 2011 “EA1 2012
SER MR R I NSRRI, ARSI TR SRR A YLK & & R R 2R A . s
B 3G MU AR A, AR R/, 2013 SEH HLER & BT UG MK . B R UTRE N S &
AR R B T A TR A WL B ZE/EH (McLeod et al., 2011).

4. ¥ (Disscussion)

A1 YUY MR S 5 e g R A SSHE 73 A

IR LB &5 B BT LT S N5 B 2 TR ()~ e s (Singh et al, 1977), KEIAMNERURL . A
(I BEAR S5 i VR 5 ML R RVE DN, RDTRDER AL T E & (MBJR (Jobbagy et al., 2002). 3 HLHK RFLHE R
AR W2 AR WRESZ R, IR XA A R 24 K2 R (Ouyang et al., 2013).
BeRasE R (BC, PO) Ak A MR R F, A LR §1°C AT LR BASTT SE P15 2. (Meyers,1994). Hff
KR, WKESCEVER TR IAR, A4 H Con Cu 5 CAM MM (455, 2006). KVTiFER Co MR
JB 8'°C Pl 9-27%o (Gordon et al., 2003), 43Kk &4 15% (Goni et al., 2003) . KT A iFE KR4 (2
S2. P ANS1C P N-25.52%02.07%0 (F{ERAE, 2006). HIHE 8C E B T HKIL Dl 4 X R 2
BRI 873C 1H-19.9%0~-22.4% I TE FEl (HTNFHEE, 2008). PRk, B A VTR A HLBE °C ZHAL L.

B 4 SEYIRY 6°C 5 SOC A BRALHIM R

Fig.4 Relationship between 5*C and SOC contents in the buried pipe sediment

HiEI4RT S, 20114E3 0 $I20134E6 H , MU TURRM P A WL & B AL 586 CIE & B 3 Ui o6
(R?=0.45, p<<0.01), HISOCH &ibli, S CHkfmImMft, Uil =B R SRR A LRI AR 2
TN A UBIEER . X T, W = e B S KT B A (K S R Gt e, HLSBCEAN T
-27.2%0~-29.3%o[f] (BT, 2006), AHIF 7Tl 5E FITRF = 4% BE SR FRAE -28.3%0, BB T KT 0 B 7 ik
PISPCH BTG (23.6%0~-27.1%0, F%45,2002), AR 4PN A HUBSE I PR, 4 15
U HLBR K P C R R
4.2 FEHE H NSRRI e 1) DT ik 25 43 B

WEFLRIA, B R AL R A MU 2 ik 2 A AT DLERFRAH X F2E (Graham et al.,2001; Goni et al.,
2003). BAREWIFEM, HHIBR N, TTREFLE °C M RE, KEMXTRtES RS, SkAS
R AN ik FE O TR B R I 2 FIBR R AL 25 40 1B 4 (Bostrom et al.,2007; Cleveland et al.,
2004; Ekblad et al., 2002). 7EASCHT 785 AP B B WUT 20 it i AR AEAE °C it RE, FIAS R RIEA HL
iR 8BC B2 5, Rk EA B B P AHTR-A 8% (Thornton et al., 1994), A T DAY DL
NIITTIRER o B FT X IR Rl B MEmR A . R EVTRY . WA MR S . s°C W« 1.
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R 1 BERBAY. R BAERAT SR R AL R B B AR SRR T 0 & U SR e
Tablel. The related data about the mass balance model of carbon stable isotopes in the suspended particle matter,

sediment and marsh plant

BT Ei=L % QI I TA
2012 4£ 8 H-2013 4£ 2 A 2013 4E 2 F-2013 £ 9 A
BERFRYENHSE 13.39(mg-g™) 12.61(mg-g™)
BRERY 6°C & -25.10(%o) -25.02 (%o)
VIRIENBREE 6.60(mgeg™) 8.87(mgeg™)
ViR 6°C 1 -25.56(%o) -25.12(%o)
BERTRYENBERE X(mgeg™)
HEAETRS & Y(mgeg™)
T °C & -28.29(%o)
E i iR i AL R bR R
0.11237
PDB(**C/*CYH
H#E(CClCYE 0.01092
BEBRY(CC/?C)E 0.01096
VIRM(BClPCHE 0.01095

WHE A0 (3) M (4), 13 MBI TTIX I A TORIAT HLBR e A4 (R S A\ k=R N T MR VDS
Horp, FHE A VBRI N0.65mgeg™, 20 E TR HURE & & (117.35%, FRATTHBA HLBE A
92.06mgeg™, L0y A BREE A RE31.20%. 45 R T AMIESURLY T R BOA HURS YT I MR
B P [ 2 R, LA A A P o] AN ARHTCRR e P 25 B B A LK ok, e R AR TR 2
b, AR ML N RGBT HUBR 10 AR BT 7y, AEAS R R AT DAERF A OR A . X T 2L ARt
ABRGE T FIFEA RV BL, R R MM TR 128 (1 — N 2 Ah 78, (RS HGEADT
R e O RELARCRAE S N 0 LB 2> e S A= D DR A (Kristensen et al., 2008), #E/KIN 3, BEHT HOZER AR
PRVE) S AEL0-14 K [A] K LT 40% A LBk (Twilley etal., 1997). H A FRARRREE TS RAEMAT 1,

At DB TR A HL], TR E B BRI TTER, RIRUAEAEXT TR AR S5 1)
FHUBR S i S AR SR F B A BRIR, (A LR R 8%°C fEThw,  DRILBRIF) AL 36 0 Tk B 233 i 84°C {Ei i
K (RIPEEE, 2008), BARHHEAS R EATIRATHEIT T

5. Z5i (Conclusions)

1) SZANEVRVLBEN . YR VD IR A X 2 S L AR SR VD I e RO SR A R B R, SR AR e = s
XIS G &, v 11.6cmea™(2012 4 8 H 28 H-2013 4E 9 H 2 H). {RIARFETHE 4 (1 11 5 /) i /2 5
YT RZA IR S Bk L BN K. BB E A KR E GRS E i, B 1
[(EY=H

2) VIR AENR SRS §3C MR FAHIEME (p<<0.01) AR B NAT HURR (1) B AR B i 2 Uit
FUIBR PEENAS AR 0 SR 2, B S N AT WL W A e, Y NS A3 TR A WLRR 1 BC
F R
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3) AFEZTHEBN TURYA BRI TR A AE I B2 R . FE T WM A SR A LR
90.65mgeg™, L UURAIA HUBRZE & 10 7.35%. AKAETRB A VLB NS, 2.06mgegt, 4
S AT LI 5 B 31.20%
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