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Abstract: Spartina alterniflora (C,) was introduced to the coastal region of Jiangsu Province as an exotic species in 1982.
This perennial grass then gradually invaded regions previously occupied by native C, plants. Much research has focused on
variation of the ecosystem carbon cycle and has demonstrated that this S. alterniflora invasion has increased the carbon
accumulation rate. However, the impact of plant biomass ( both aboveground and belowground) on the organic carbon
content of salt marsh sediments requires further study. To explore the response of organic carbon content to the biomass

dynamics in an S. alterniflora marsh, the contents of total organic carbon (TOC) , total nitrogen (TN) , and stable carbon
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isotope composition (6”C) of sediments, in an S. alterniflora marsh as well as the bare flat, were investigated by analysis
of coral and surface sediments, together with the biomass variations of S. alterniflora. The sediment water content, grain
size, and 8" C of coastal water and S. alterniflora were also determined. The Litterbag method was used to measure the S.
alterniflora litter decomposition rate. The results indicate that the organic carbon of newer litter rapidly decomposed in the
first 2 months, and then remained stable. The seasonal variation of the TOC content of surface sediments in the S.
alterniflora marsh was significant, and a 2-month phase shift was not only observed in the TOC content variations and
surface litter mass but was also recorded for the proportion of organic carbon derived from S. alterniflora and surface litter
mass. However, this phase-shift phenomenon did not exist on the bare flat, indicating that the litter is a dominant source of
the organic carbon in surface sediments. The results show that 60% and 33% of belowground biomass was observed in the
top 20 ¢m and at 20—40 c¢m depths, respectively. Compared with the bare flat, the vertical changes of TOC content in the
S. alterniflora marsh showed a different distribution pattern. That is to say, the TOC content of sediments at depths < 20 e¢m
was significantly higher than those at depths > 20 c¢cm, and had an increasing trend from depth 20 c¢m to the surface. A
similar variation was observed for the proportion of organic carbon derived from S. alterniflora in the top 20 cm of sediments.
Furthermore, there was a remarkably positive relationship between the belowground biomass of S. alterniflora and TOC
content. This suggests that belowground biomass plays an important role in TOC variation along the profiles. The greatest and
least plant organic carbon storages in the S. alterniflora marsh were observed in October and April, respectively. The
average carbon fixation of S. alterniflora, with quantity 2274 g - m™ - a™', was 460% that of terrestrial vegetation in China.
Similarly, the burial rate of organic carbon of S. alterniflora marsh sediments, with quantity 470 g + m™ - a”', was
significantly greater than the average value of coastal salt marshes in China. Thus, the S. alterniflora salt marsh fixed large

amounts of carbon dioxide from the air, and enhanced the organic carbon accumulation of the sediment.
Key Words: organic carbon; Spartina alterniflora; biomass; dynamics
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Fig.3 Seasonal variation of surface litter mass of S. alterniflora and Distribution of root biomass within a depth of 100cm for S. alterniflora
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Table 1 Seasonal variation of the content of Total Organic Carbon ( TOC) in the surface sediments of the bare and S.alterniflora flat

Feth Plots 8 H Aug 10 H Oct 12 H Dec 2 J1 Feb 4 F Apr 6 H Jul
Y The bare flat 0.45+0.10 0.53+0.12 0.35+0.14 0.50+0.03 0.48+0.33 0.66+0.05
H ALK S. alterniflora marsh 1.31+0.24 1.12+0.30 1.00+0.07 0.97+0.06 1.02+0.15 1.08+0.01
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Table 2 Seasonal variation of organic carbon storage in different parts of S. alterniflora

ENGIE A 8 A 10 A 12 A 2 H 4 H 6 H
Different parts Aug Oct Dec Feb Apr Jun

HiI- Aboveground 2% 320 470 381 323 217 264
- 625 671 626 529 435 521

1 Underground it} 1892 1950 1968 1997 1784 1923
Mt 2837 3091 2975 2850 2436 2708

XA A 5 B, AR AR PR 4 Rl A5 T 3% ELAT 2 T 1) i AR T I g R
ARSCHFTERW] A HLBRARATAE R R R M, IR RIIT G A pLAR A g e, i~
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M PECT 4 A Or RO MUK O A F B, ) O AR R M R B DU AR R M R AR R S
s A R, 10 H UG B A& T 4R T R, [ AR BUR (A5 N A HLER G RS 1, Ho 1370
AT DR T M A £

HARKFEEL VAR 0 [ eV 2 BB AT, — D7 T S i 1 B R R E TR R A AL
B, HAEKECHL FARZE N ZARE AR, 0.57 ) 1 S R BUAATR ™ Al 38 A K BB VA AR i ) e 7
I3 ARIES A A RN 7 RS, A K REARTRIBRBE J1 O 2274g m™ a™' 2 [E AL BT B BRBE J1 (494 g m™*
a™') 1 4.60 £5 25 53—y D, SRR R A AT LA AR SE 2 O BURRY) SR T OB LB MR R Y AR
B TOC 5 FE AU A AL MR VR AT ML BLRE R 470 g m™ a™' i i TP [ N R VR (67g m™
a” ") FINEFIEIEDR B A BLASL BT AR (P 2 {H. (236 ¢ m™ a™') %) AR, B AR A A 0y kR A fie /N ot 30
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3 it
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