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Influence of saltmarsh vegetation and sedimentation on the distribution of soil
carbon and nitrogen in the Chongming Dongtan wetlands
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Abstract; The distribution of carbon and nitrogen storage in coastal wetlands is hypothesized to be regulated by saltmarsh vegetation and sedimentation. In
this study, the spatio-temporal changes of TOC and TN accumulation in the vegetation and soil were investigated for the three dominant saltmarsh
vegetation ( Phragmites australis, Spartina alterniflora, Scirpus mariqueter) along three sampling transects located in the northern, central and southern
parts of the coastal wetlands of Chongming Dongtan in the Yangtze River Estuary. The results showed that the northern and central parts of the study area
showed a sediment accretion, while the southern part showed an erosion. The TOC and TN accumulation in the zones of Phragmites australis and Spartina
alterniflora was significantly higher than that of Scirpus mariqueter. The soil TOC and TN storage in the northern and central transects was significantly
higher than that of the same vegetation types in the southern transect. The soil TOC storage of Phragmites australis in the higher intertidal zone was higher
than that of Spartina alterniflora in the middle intertidal zone. While the soil TN storage in Spartina alterniflora zone was marginally higher than that of
Phragmites australis zone. The soil TOC and TN storage in the zones of Scirpus mariqueter and mudflat was the lowest. The spatio-temporal changes of TOC
and TN storage in soil profiles were affected by the interactions between salrmarsh vegetation types and sedimentation, especially in the 0~ 10 cm soil
profile.

Keywords: coastal wetlands; saltmarsh vegetation; sedimentation; soil organic carbon; total nitrogen
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1 5|5 (Introduction)

BB HAE N B AE S RE MG FEES RS
() Y 22 B b 7E b AR AR AR | 7K B0 07 3k 78 RN R VE A
Beor A 58 7 T A A R Ry 2 ) 5 R E) AR fk
(Dussaillant et al.,2009 ) . 7£ 15 16 32 o 1) B b 24 F1
AEYEBRNERT, Rk BRAVREESR
SRR (XIS, 2004 ) 5 17 LV A Y2 1 A Bl —
M B AR S R A ™= 07, A T AR A 7 ) AT ik
PHF ZRAREY 3 A%, ORI - 580k (C) VR (N) 47
RN B B ST (Jordan er al.,2011) . AJF
SR IR AE Y e A RS
YERF, ol B S8 € N LR (B ENIEE,
2009) FEAMEAELT ST IEER AT RS C N
RRS R SO 23 4% Jm AR A2 B TRk B 2 Y G
# (Mitsch et al.,2013).

VTR AR ) AR K R AR R AR
Mel ¥l Y C N I 25 0 A (M 9555, 2007 5 7™ A%
4 2014) , Eh AR K X 5)6MEA L 3 ¢ N 7
pI S B S B 1 s oy P R AR B T O S e = 2724
HIRG I SR YA W A 2 B R (%
85,2014) AL, il T2 B RIVE R, BREIR VD2
FEVEE TR b 2 A2 DURR ) I HE B 3R 43 AN IR TR
WA 20 381 C N & #7481k ( Anderson
et al.,2006;Zhou et al.,2007 ; Ouyang et al.,2013; %
PRBRAE,2012) A5 WFoE ZE X R AL 2k 158 378 1R
MR A 2R A WA LA DO C B4R in &t oy
242.2 g-m~>( Ouyang et al.,2013) . K IT 1T B FH A
FE S, H e T 2 AT M R 2 AR | A Lk
(TOC) FLEZ (TN) ZE A TE Fl 73 37 0.1% ~ 0. 7% F
0.014% ~0.078% 2 [8) ( Zhou et al.,2007 ) 4B A i
T,V SR TR A SR N MR TR R 1 98 C
N B 28 43 A 25 G52 e 5 T 1 RFFE A /.

PRI, AR S AR YT 1 TR Y g 0 -5 B 2 v 3
HIAE M BIFFE X G2, 8 2o X 35 s A P DO RN B DX IR R AE
(DR R o] X)), DA K 3 i 32 258 VA A 9l 2 Y
(P73 AR RN =B R) [ C N B AR
NS [AARFAEA ST, 43 AT $h VR A A 2 80 5 A IR TR
Py X v 1 - B8 C N 23 43 A A% JR) T B 52 T
LIS AT ST S A2 A e BT C N R
b R (R e 1 B AR SCHE.

2 #M#BI5 7% (Materials and methods)

2.1 HRXHBR

SLH R MR M (31°257 ~31°38'N, 121°50" ~ 122°
05'E) i T4 W B Fe AR v (P 1), 22 KV 1 X e
K HBS BATT B ORS¢ 5 B IR 1 R 9 VR TR 2
— , ELHA A P 5 [ o 8 AR B N 24 T o
TBHL 44 5% (BEAEMGAE  2007) .2 B 2R kI 52 3] K
VLA TS A Bl VR 420 Jo 0 AR A e, 34 2%
e 0.02% ~0.05% , +3EER B 0.3% ~0.6%. 1177 I
JEIERL: H IR, V- 24 224 2.43 ~3.08 m. < fE
J& T b BT T A, AR SRR AE 15~ 16 C 2
[\, K F 5, ZHEPE 6—10 A (EIRGEE 2010).
TR P 3 ELER VR RN 9 35 ( Phragmites australis) |
H 16 K B ( Spartina alterniflora ) F1 ¥ = 2 #E X
( Scirpus mariqueter) Ff ¥ , 1 K Y ) 5 J7 [a], 55 160 e
FE A 5 B AR E R T 32 A
AR 5 = B FCRE R I8 ey 1 — s E R
% OGRE A RESE AR (RS, 2008).
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Fig.1 Sketch map of the study area, saltmarsh vegetation

distribution and location of sampling transects
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B 3 SFEL (B 1) WORBE i ity (= >2.9
m) P (AR 2.2~2.9 m) (R (mTE<2.2
m) B B RS IURE AR Ry 2 | B OK R T —
B RE LR OB R AL &, PR O 35 | B4R



838 |

FPETEFOCME SRAL S5, R O 2 35 g — b e
HETE FDCIRERAE A5

FERRFAFE ST 5 m (A PRI E 3 HET B AHE,
HEBESEAHE 3 M2, [BIBREIE R 5 m, KA 1.5 m,
T EHIT AL 58 35 om A4y, BEOCRAERE S,
HITTEARRE 4 7K J7 1) b 00 2 B R, i s AR
LA AT 2% SR A 0 0] A B A5 1Y 3R 2 DURR ) TR FR
IREDTIR T TR

FUCRAEAER Y R AL S L E 3 1 1 mx1 m
BIRETT  REDTTAIEE R T 5 m, 10 SR A 25 B bk e 4
R, 57 HUSCEIRE 7 9 IR 1 R A AR 2R At
HEREFFHFAR R VESS (EAR S5 em) FEMALRAETL
(50 em W) RELS MR, BT 0~ 10 em 10 ~
30 cm 30~50 cm P55 I A A B48 RIZIMEDT
TR 4 SR A S0 ) P v i v B2 AR Al R B 2 A 3
A8 IR HIERE R T 0~4 °C Ve IR & Bl 5256 %
SEFR. FHR R 50 em® 3R )R AE A 6] 2 U
A, EAE 3 W, M AL HE S I 5E 45 2 IR L b
K.

23 EBHEMMNF E

SR A REE RO AN R R A SRR B XT
FHAREXTRE S AT WAL AL B1, 43 B A a0 AR
R ad B A IR A S IO 1 kg A
3t 2 mm 5 B 10~20 o BSR4 100
H i, B 0.5 ¢ FEACA 10 mL 2504, A
109 EEFR HEAT 24 h FRAVAL B | 3B I b g TEHLAK
A s Mill-Q K Mgk 2= P BT 60 °C HEAR At
ZfEEE, M CHN JCZ 4347 {300 2 b A & i
TOC F1 TN & & (4 HrkE EAE 5% LN .

FEWIRE S (R 25 i) B koK ik 25 20K
THIRUG , T HZEIR/K ke 3 3k, JE A ) 21 2L Ak Ak 2
JE A B2 AR AL P AEHEAR N (60 C) Mt TR fH
D T o g i, Ry iR pLEE R A, i 100 H i, F1
FH CHN JTEE 4 B A0 7 40 3AE () TOC T TN
S T A2 5 AS R A e 8 MR DT

x o 35 %
Pyrfit) TOC FITN

CP,'I‘OC :PP,'I‘OC xB (1)

CP,TN: PP,TNXB (2)

Cs roc = Ps rocXVXH (3)

CS,TN: PS,TNXVXH (4)

Cr:,'mc = Ps,'chVXH (5)

Cpn= PsXVxH (6)

Y, Cproc «Csroc Crnoc 77 I A HE ) 4235 SMIEDT
B TOC it (gem™), Cp gy Cs oy Cip oy A AH
R TN &8 (g-m™), Ppoc Poy 2090 A Y
TOC TN H 438, P o Ps 53314 13 TOC TN
Ao, B Y AEY & (g-m™) VA TR E
(grem™) H R HIEERE (m).
24 BIERIFHE

W T ARAR 00 46 B8t 53 R ST B (E £ bR o 2
(SD) , JFHFIH SPSS 18.0 #4714t it 5 b R H.
R ZE 7 25 H7 (One—way ANOVA) Fllfg /)N g 35 2 5
(LSD) XAt ¢\ 22 2 AMFE DT M 4 TOC TN 1Y
i /AR 2 0] 25 5 04T 2 A 50 ( B S KO
p<0.05) , IR FHER AR A HE B K B0 A 4 2 7R
DR XS + 3 TOC TN it i 28 1~ Fn 32 BAF
FHREE (B KR p<0.05).

3 Z5R(Results)

3.1 SMRVLAR A o RS R RRAE B BB R £ R

BE

SEUURMEIR AN R TR B IR R B & R 5
R (CUE ) AR (IEAE) RAFIE (3R 1) b
BRI AR L Y SR TURR AR I B B 35 v T e
FEE AURELROIEE |7 =5 A M L AE K R DXIRAR B
Tkt fe A, TR O e R L AR K DX 3 e
R R RELOGIME R =4 R . X B ot R 1y T TR
AR AARKP BRI DU AR G KA
P XA D AR

R1 EHEZMMNERRUNENFIRARELERE

Table 1  Dynamics of sedimentation and soil bulk density with depth along the sampling transects

IR/ ¢ Higs cem™?
R — PRI Z)ZS/ em THEAE/ (g-em™)
B B2 &S A7 Jusy 0~10 ecm 10~30 cm 30~50 cm
it P -1.7£2.0 7.7£3.7 5.7+1.7 -4.5x1.2 7.3+2.7° 1.120.1* 1.2£0.2% 1.2+0.1*
HALKE -1.8+2.0 2.3+1.9 12.8+3.0 -1.5+0.7 11.8+2.5" 0.9+0.1" 1.1+0.2¢ 1.1£0.1%
T =R 9.0+1.9 5.3%3.1 1.7+1.6 -6.0+0.7 10.0£2.2" 0.9+0.1" 0.9+0.03" 0.8+0.1"
S -5.6+1.9 13.6+1.7 11.6+2.1 -3.4£1.6 16.2+1.9*  0.7£0.02*  0.9+0.2" 1.1+0.2¢
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2R
P — SRV 3N/ em FHERE/ (g-em™)

% H% R A7 S 0~10cm  10~30 ecm  30~50 cm

h Ik -6.9+4.1 7.6x1.5 7.8+1.6 -2.0£4.6  6.5+1.6% 1.1£0.1% 1.1£0.1% 1.3+0.1°
HAEK 2.9+3.0 8.8+2.4 -1.243.2 -1.6£2.4  9.0£2.7"* 1.2+0.1% 1.2+0.1% 1.2+£0.2%

i 3.0£2.7 8.6+2.4 -0.4+3.1 -3.7£1.9 7.5+2.5¢ 1.1£0.1% 1.1£0.1% 1.3+0.2°

k] P -1.11.8 3.3£3.0 0.32.1 -1.51.8 2.1%2.3° 1.2+0.1* 1.420.1* 1.30.1°
=R -4.9+1.4 2.9+2.3 3.9+2.5 -6.4£3.6  -4.5:2.4 1.320.1° 1.4x0.1° 1.4£0.03°

S -4.9+1.5 6.5+2.3 -2.442.0  -54+1.5 -6.2+19%  1.4+0.2° 1.4+0.04* 1.4£0.1°

T AR FRERR 22 7 3 (p<0. 05).

TR A B L RO - A R A s W] R
HyE ) B AR R S A e ) | IR R
AT R 22 1) 384 DR B AR U R LA () A i
F18) - S A R A () S22 R T AR R B N 77 2 > AR K
ST = R OGE, T AP | R AR LA BT ]

HIERARE.

32 FEGBHEUEEANE LEL0H

S HR AR D b £ VA R e 2 — A A AR ), 2
AEE 3 AFFGAER, Y EY & ToC R i
1% 5 25 g bl A K 30, A0 2 e R Bk
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O i BBk

3000 e JubEsk 4100 3000

2000 |- 17° 2000
el

L 7 2 7

1000 i . . gl 1w

~ /, 0
'

< 2000} 5 2000
gg 5 ] |//| 150

> 1000 I 7 7 1000
Bk 2 7 o % 25
e % 2 % 2 0
2000} &
150

= ]
1000 i b 25

& 2

0

Wik AE A A W TOC i TN BB R R, 304
KIS g (& 2) AR FET A Y& ToC B
253 M TN BRE RN

Jb o PRRZE PSS A B TOC K TR, 43 3k
(2018.6+117.2) g-m >H1(1690+237.5) g-m™>, B #
T RIRELR I (1262.1+124.9) g-m ™2, i AS [ B4R
[ =5 A Py i TN 22 5 A8 1 2 AR R RN R4 B AR
KEAEY I TOC Al TN 22 58 3% UL
SRR A YR TOC TN Rk Z ok, 435 R
(570.2+70.7) g-m > FI(11.6+6.4) g-m™*, W EEHT
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Fig.2 Seasonal accumulation of TOC and TN in plant biomass along the sampling transects

3.3 RENEABRHEATK EENSH

WE 3 Fros, b b /3 REELR R 2SN
DU TOC A1 TN AR R 5T il 1E o &R A
L H AR KB U = B B DG RE R A SRR
AMEUT Y TOC 4 2R EMK IR R (1.4£0.5) |

(0.8+0.2) .(0.6+0.1) .(2.0+0.2) g-m™*, TN 4E 2
KRN (0.2+0.1) . (0.20+£0.04) . (0.10£0.03) .
(0.20£0.02) g-m™. HFELL 5 ALK FORDERE
ke S R ZANRUURY) TOC 4F Z2FHRARIK N (1. 9=+
0.5).(2.2+0.7) .(0.9+0.3) g-m™, TN 4 ZfH
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2

g-m T =B REHL SOEMESMR T TOC TN 4F
RPE RPN TR,

) 7 =R AN =TT P
3~ 0.50 —
ke bkEL
2._
|
| | l H%
0 ﬁ : éé : S | : EE ] 0 E : éé : g : : E |
- RS l RS
|] |
ML g 1 &
9) H n = Bk
S 1t H H H z é
= H - =
0 ’%I H T T T : I 0 ’l’| T T
RIREL RIFEL
2_
025
1_
o é &IJW.L & é Lo é ﬁﬁl b
#x | 53 | w= | 2% | &t | #x | "53| ®=® | &% | it |

B3 SEREARUENRNERNETEN

Fig.3 Seasonal variation of TOC and TN in surface sediment
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TRUURY =S [ RRAE (A R U AR, m dl i ik ) i 35
S0 0~ 10 em 1 10~30 em JZIK T4 TOC fif &, L)
J%20~10 cm JZ2IK + 5 TN G E 43 4.0~ 10 cm )2
K HE TOC fiff 1 32 A8 1 S B R 3% 2 AN IR DURR ) =5
(BRI 19 58 ELAE FH R ).

4 13 ( Discussion)

AHIFFT 45 R FEHT | K VT 101 95 i 1 4 1) £ 9% TOC
FTN 537 52 SR TR A2 (A% Jm) AN AR 4 28 [ R AiE
) [T S g sk R Y I M Y D A R VA A
T ETEN PR RN SRR V. A 20 2 90 4F
FREIASNRYFh H ALK T LK, 124 F 3 o P il
TeE 5 A M SR A VL W R TR R T R T R
PARBEHEEYE (Li et al.,2009) . T H ALK AT F
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WS T b A T Y 5 A B
FUEE T B8 A 25 0, HG 2R o0 A T g T ol B9 7 35 3
v, T PR A = R AR v IS 23 AT DI E . AR Fh
S A A MRS TR AL, A g i 4 )P 9 R, 5% R
AL | r B R T AR 1 2 B 2 B Dy 7 2 B R T

FRUBAEK RS | 30 T8 A 8 A VR DR A /INBESOIR 1Y
Vg — BB T R 5 R VR AR ALY LA S5 R — e
FREVE N E (Ge et al.,2013; 2014a; 5 16 M 55,
2007).

B0~10cm [@ 10~30 cm [ 30~50 cm
4000 7500 3000~ HAEkEE  Jppeg 500 1000 [C GE=HEREEL . Jpagsg 1500 SO0 e JbAkeg 7 200
2000
2000 [ 250 250 500 250 250 100
1000 F
~ off 1 H ol ELELFHE ELH Elfo olf 0 0 0
3 -
& 5
= 2000 z
g 2000 g 250 250 250 100 mﬁ
Q 1000 =
2 ; 1K (R =
0 0 0 Lo 1000 500 oottt b 0
2000 250 500 250 250 100
0 =1 oC ™ 0 0 0 0
B | BE | ME| 4=
4 TRRETEGNBRMEREEETEL
Fig.4 Seasonal variation of organic carbon and nitrogen in soil profile
F2 EHEEFBMARYEHE (RBFEXE) 5AERELTE TOC. TN fFEHE XM
Table 2 Effects of vegetation type and sedimentation on TOC and TN storage in soil profile
ALK BA
¥
0~10 cm 10~30 cm 30~50 cm 0~10 cm 10~30 cm 30~50 ¢cm
TEZER (vege) <0.001 ** 0.001 ** 0.01* 0.005 ** <0.001 ** 0.01*
FELL/ DU (sedi) 0.04* 0.05" 0.09 0.05* 0.65 0.12
vegexsedi 0.01" 0.17 0.06 0.29 0.43 0.086

VS VI M 1) VR R B A AR RS R L) C
N S8 A & Ptk A AR AE , B A K 2R ]
BG4 A I 7= 0 29 109% LA F AR 8] 3 4 358 )%
( Kastovska et al.,2007 ) . G &5 55 48 ¥ 53 A7 19 A 380 W
JERE T4 C N i A, H R IR AT e R A
Y BR AR 157 R 1) R A L. 1 — b B
FVT AR TE AR B 1 S Bl AR R O BAIR, B
T AR A Wi A R HAE K BER = 25 BE VR 1 174, Rt
HAHE C N fifi /KO BAR. S5 B 2R MENE b 2 35 B %
FE R A A I s B Ky A e R R AT Bl
P 145 TOC F TN fift 5 3K 3 & 5. A R W) b 6
KRR C, 2B, HOgo Gl 3 AR 4R 4K
AR B E S TA L C Y 2R =

(Ge et al.,2014b; ™} 45 2014 )  AWFFT 45 5 R,
PG 4 TOC fifs it 5 T B AR S 3O PR AR
W EREE A REE T @B EK (KT 15
AR ) 11 R, T B AEOK R A B R4 T AR
S (10 422 ) 10 v R 0 8 300 AT 3T DX 38 1% A
5% (Li et al.,2009) , B ALK EHF B 3 C fifs 2 0w
o T SR S AR M b | e 2 R = b
oA 4 TOC it b 3 5 TR &R, X AT g T5%
7 Y i 8 %) RS RS A0 R 52 T 8, 7 S 5 1 — 4k
BEFRZ K AR BB BRI SR, H AR R
LN

+4Ep C N FLERE LT RS 3R
YITE sh B VIAH G, 45 i 1) 1 396 HILE i Ak A FI T
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35 %

LI C N ERGHIN (B EZ05F2006) . R A L
B (C/N) o252 35 A AL 5T 3 iff 3 52 R o AR 1)
SCHEDR F (BEHESE 2003) ,— M C/N KT 25 kK
SRR TSR Wi B, S B AR T S B R
WEER TR AR P 0 B AR BV 1Y 3% C/N {H7E 9~
18 Z [H], i -8 TN fift i g T =6 Mg — e BE ARV
FIYCRED I, B8R ELAE R B A0 AR AR o 1 i 4t 1 4
TN BRSO, EAE KBTI N & R,
PYERFARTTR & S BAR, A 20tk s TA LA
W= BAEK AR R A [ R R N A RRE 7Y
FEVE T, RIMEAEBRIE SIS TR LT T, H N
B3R BT 2 248 /N ( Bagwell er al.,2000) .1
C" 5 NP & L WF s 45 R R W], gl
VLR IEE R V8 AR B TP A1 ok W) b B ALK R Vg 0 35
Bahn Y R AR R AR R R PREY)
TR LA HL C N A9t it ( Cheng et al., 2008;
Zhang et al., 2010) AWML RS LRI L
FEARAE, SR T AR WA T 0 AR K RO 1
TOC i M1 TN fiff a5 T 2

PV 5 T 16 AR Ay S AR 3 11 P8 AR Y v
M, AR R 1 BE AR VD 2 1.0x10° ~ 1.5 %
10° t-a”' /24 (Yang et al.,2011) Wil da 201, 52
FH 2R 4 e b 78 9 BRVE P B S 90 T - 2 3R ek 19
emea”', HERULA B A ORI IR AR 2 T E T4
FVL T IC AR TR | 532 BH AR 20 e S v ) 90l 98 AR
TRARHE /N AT W ) 52 B AR Tk # (Yang et al.,
2011) , 3% 5AF 5T 1 45 B2 WL 45 ARV & DU
FE— AR BE R A T Wy 880, DT 4 2E £ 3 TOC [ TN
fitite (Anderson et al.,2006; Ouyang et al.,2013) .4%
WFFEai Rt — 20 WoR | S W R MR M S MR DTRR Y Y
DXERAFAE X b+ 1 C N Af B A I 23 23 A 4 R B

S RIE | H A 2 Y A ) A8 1 28 B SR A 1
TOC TN 3 @& T RikELk.

ARl R 722 EAE oA, SRR MER 3 C N Y
1A 52 B 3 T8 AE w28 B A AR R AR W A3 [A) AR A 1Y)
SRl S+ HERE (0~ 10 em) B9 TOC fif
SO IR B 5 257K - 3 W] RE S Y T R VE AR B AN AR ok
DURRWIXT 3 C N fift 2 19 2 A BT 380 4K i, i€
TR ER VE A AR FE U B 2% (Zhu et al.
2012 ). van de Koppel 5% (2005) F1 Lambrinos %
(2008 ) Xt B ALK B AL TH AOWFFT W, A A AR A FI L
BUS BRAFAEIE Rt G R, A R F 9 22 op AR
PRI K K 3l B T ST BRLR | L

Pt TR B ) B Y AN A R IR T
RECRIDURGE A 1A EAE IR 1 C N AR R
Wi i 5 B — AP SE.

5 &5 (Conclusions)

AR FE LA VT 171 4 200 0 0 00 b -2 B R Y U
x5 MRYEAMEUUA Y KIS IR SE T 3 Fh B
VAR (P H AR K g SRR R ) A LR
TOC TN [ ZE45 A8 Ak J 25 [ R AIE. 45 SR B, G2 R
WD HLAL | P o IR AR AU | B SR AR A R
FEREACKE A Y TOC TN BF R 5 & T
B RE R AU R SR R TR AR B S TR A a5 4
TOC . TN 2 i T g AR L. o 1 e A 2 35 47 1 0
TOC it 785 T i e (9 AL K B0 | T 1 A6 K Ry
-4 TN i 5 W 1 T S5 S S5 N AR K R TOC
TN fifh e 47 i 25 o 9 — g iy ARG Y A 2
U5 50 44 2 YR TOC F1 TN A& 1940 A1, H
| 20 RS2 A Bl 2 R RN 2 AN DAY 25 [ 4y
TEf2E B AE FHR2 .

REEEEN . KAN(L952—), B, #R HLERH, £
ENEMNESEFMBERNESETR.
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