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ABSTRACT  Seagrass beds are important coastal ecosystems that function as food
sources and nursery grounds for fish and crustaceans. Our study site is located at a small
lagoon on Dongsha Island, South China Sea. In order to set the carbon budget and
calculate the proportions of flow pathways, we investigated the leaf production, detrital
export, herbivory, decomposition and carbon storage rate of the dominant seagrasses.
Our results revealed clear seasonal variations in the leaf production, detrital export,
herbivory, decomposition and carbon storage rate, with higher values in the summer and
lower values in the winter. On average, very small proportions of leaf production were
directed to herbivory (0.73%) and export (6.76%), with 86.97% being decomposed and
5.54% of which was stored as refractory material in sediments. For the belowground
part, 86.97% and 13.03% of the production was decomposed and stored, respectively.
Taking account of 90% coverage in a lagoon area of 64 ha, we estimate that the carbon
stored in the seagrass biomass was 191.93 tons C and the storage rate was about 63.40 g
C m2yr. In estimation, 36.52 tons C were being stored per year in the seagrass bed of
the small lagoon, suggesting the lagoon being an important natural carbon sink.
Keywords: carbon sink, leaf production, herbivory, export, decomposition
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JE B (seagrass) & I R EH EAY ¥ 4R A
EE - EEE  BEERAREE AR
ThHEE(Stapel et al. 2001) » & LA e BEEE L
SR BYIACE - TSR (seagrass bed)
AR DA 1012 g dry weight(DW) m2 iy
4 FE & (Duarte and Chiscano 1999) - ifi H @rf&
JRC 7 i 1 A B ) B S /KBS o (Barrdn and
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WA EE 5 2Bk EEA 15% (Duarte and
Chiscano 1999) » BJ FLEEL PR v W U F Hh A
B9 & Eh%(Fourqurean et al. 2012) » 3fi - H:
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2009) -

HAi &t R E NSRRI 2% DU R
PREEVAEYIZRRME - SCEAEH - AETSEER
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AR BRI A » B 1185 ha o S/bEE
FRATT T 2 A 75% B H P R
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FIE A SRR DR A RS (H 2%
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8.61 + 0.15 mg/l - &N {E 15 £ 8.44 £ 0.02 -
T 33 VW

Mainland China '

A T

\ v
i ey R
Tongsha istand

2043’
o

| 116243’

1 SR/ IR =S A B E




AREFZEF/ NN E 3 /& 50 m BYEE
AER(E 1) - FLERRE R S R E 90%
DL o DIZEFRE (Thalassia hemprichii) &3 »
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FHEE y » DARsea 6 2 AR -

=~ BRUC IS

SRR RV Z DU EEE R
Az /7 & (leaf production) FyEEs - PR HAL S
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om A EAEMR(E T D) - SRR T 5
HE - NMRIF LSRN AT R &
EERYRREL - BTl ECEE A RS N SRR Y
& (shoots m?) &I EEMEMRIE Y A
SrE B EEREHY_[-%f (above-ground) 5 DL
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S 3 FEpr AR HE_E SR TS > DR b
&t 85 K2 SR E AR TIGRIEE R} >
WA HEEZ ~ FF EE 1% DLBIT &K RS 5% 4% (Retsch
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vario EL ) TR Sl & 25747 -
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TESTEAE AR » SRR 2 HR FR
PR > RILAERT 85 K » SRR AT iR R
HFEh 85 K2 1% k2Ll 85 RIFHIE
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TR FHINRIEREEE - SR E R S A
ARSI IS FERLAE 73 22/ NS 1 mm AR/ %
8L IMEARRST S P E R LI AR
BRI IRLSIELES BT R AT RE Bl T 4y
fe & o (RAE T 7 £F AU ik PEE 5 7 & (Harrison
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NUBWEHYEAREER WERegEES
EREE Y o - IRIE AR e Al T EF AN EPERY
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AR = (EZRET P = (2 9.95% 5 & 3A)
RBEEF SRR (K > U 846.46 mg C m”
d'; HaRfEHEtERE  HEER EEEN
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EEAEH H & (5L (Posidonia oceanica)i i
90% HY 5 H & 1K 1R 2% (Cebrian and Duarte
2001) » Hr A SR T A MR 2R 2 R
RIS S & 636.18 g C m? yr'(BR (i
2009) » & E AR H KBRS A RS &
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2011) « DIMZERIEAE - /NN = 2
HfREE > FAI3R T AOCAVHIRIAERERE > BUBR
LR BRI TSR NE 1) 5
o H VB DR R E AL N
W2 2 B (ENTE 2012) BT HLAO/D B/ NG
VAR RN R F RRIH SR E AR AR »
R B g AL R ) -

HRUEH 4S5 1706.88 mg C m2dt >
SyHIE 0.63%E 5.33%HE F 4E FE BHRAt4AE
BYER LRSS Hh S aEA S
HR 4R 0.54% - B£)5 B T A A E RN
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EROEE RS DB/ NN
HYE B R EE 7 Bt~ &5y filA 2014.83 £
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BRIV EFENE > A 86.97%EF 3R > ik
H 5.54%E RiE N oK i N E A EERIE
13.03% & ZFE 2K - tHE Y HD B/ INEEIAN
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Winter

A Herbivory 0.29% Leaf production 9.93% Below ground production
294 mg Cm? 4 1019.18mg C m? 4! 44035mg C m2 4!
I

0.12% 0.17% 89.76% 13.43% 86.37%
Grazed by mvertebrate Grazed by fish Detrital production Detritus export

123mg Cm* d? 1.7l mg Cm?d? 914.82mg C m*4d? 101.42 mg C m2 4

6.71% 83.05%
storage decomposition storage decomposition

68.36mg Cm™ d?!

84646 mg C m™ 4!

39.15mg Cm? 4!

381.20mg Cm? 4!

Herbivory
10.72mg C m"

B

Spring

0.63%

-2 d—]

0.09% ﬁ 0.54%

Leaf production 5.33%
1706.88 mg C m* d?

Below ground production
359.04mg C m?d*

Grared by mvertebrate
146mg C m>d?

926mg Cm™*d?!

Grarzed by fish

9-4.&4%\L i s
Detrital production Detritus export
1605.16mg C md™? 91.00mg C m? d*
3.58% \l( : \L’ 88.46%
decomposition

storage
9531mg Cm?d?!

Herbivory

C

27.88mg C m 47

decomposition
1509.85mg C m* d?

Summer

0.97%

Leaf production
2883.88mp Cm2 4!

3.97%

storage
69.91mg C m? d*

489.13mg C m* 4!

Below ground production
548 27mg Cm24?!

029% ﬁ 0.68% 93.06% 13.32% 96.68%
Grazed by mvertebrate Grazed by fish Detrital production Detritus export
841mg Cm?d? 19.47mg C m* 4! 274149 mg Cm2d?! 11451 mg Cm? 4!
T
5.29% \L_ \L, 39.78%
storage decomposition storage decomposition
15248 mg Cm? 4} 2589.01 mg C m? 4} 73.03mg Cm? d* 47522mg Cm? 4!

Herbivory
17.49mg Cmr

D

Fall

0.24% Fﬂ 0.47%

Grazed by mvertebrate
6.09mg C m* d?!

12099 mg C m'? &7

2078.34mg C m? 4!

46.56mg Cm? &

0.71% Lezf production 9.72% Below ground production
Tt 2449 40mg C m? d! 36021 mg C m?d!
ooy I
89.57% 12.96% 87.04%
Grazad by fish Detritz] production Deetritus export
1149mg Cm™ d! 220833 mg Cm24™? 23813 mg Cm?* 4!
I
472% \l, \l{ 84.85%
storage decomposition storage decomposition

313.65mg Cm2d?

Average
E Herbivory 0.73% Leaf production 6.76% EBelow ground preduction
1476 mg C m* ¢ 2014.83mg C m2 47 476.97mg Cm*d?
; Ea L1 N S0/ I
021% ﬁ 0.52% 82.51% 13.03% 26.07%
Grazed by mwertebrate Grazed by fish Detrital production Detritis export
430mg Cm* d? 1046 mg C m* g 1863.80mg C m24d? 13627 mg Cm2 d?
I
3.54% \L_ \l{ 36.97%
storage decomposition storage decomposition

111,54 mg Cm? 4!

175226 mg Cm? d*!

62.17mg Cm? d?!

414.80mg Cm* 47!
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Bh ~ #E 2011) > ERCREIMEE R (A
BEML o BVAER  NEHRERER R
FHEEEE 4 8 0.73%1Y5E 2 (18 3E) - FHEE
B INEEINKE - Fr AR B E & A
HEAREE) - HAEF/KREB(LAR - RmiEHE
FRImEERET N - (E1F iR U B A HERY A2 )
L 25 R MR D R AR AT A A R IR (MR
B~ FERGE 2011) - BEAAR BF R G AARE
TSR RMARARHEL - 1L ] 208
BIRR/INME B FE 8 50%0Y 4 2 B B e
(Cebrian and Duarte 1998) » T HE2HBER
(dugongs) &1 4 5 Lb 5 & R A & 8 Y R4
EEE1Y)(Valentine and Heck 1999) » (HEESR T
KCHIZE A E G EPRAY 26.14% (B {15# 2009)
(&R » t.EE Kennedy and Bjork (2009)EF4/ H
SRHY 18.60%fE » AT RAEWISOHE EEE /DAY
BT BEUEFERRE BN EIHRS -
TEREFEHE &1 R A AR R A
YA G RARYYE - W bR RS ER Kb
GV ELE R RIS AR
JE R B Y4 B A= B AR (Thresher et
al. 1992, Hyndes and Lavery 2005) - & ZA/|NE
WNEBAIIEE &A% - B/ INREIN BRI &L
HYEE R A4 & P2 86.97% & 77 ([
3E) > [L#E Kennedy and Bjork (2009)#%
50.30%: B % » 1M ELAE/INEHIA » SGEHRY iR
R E D - R 2167.06 mg C m? Ky
T - m] gE RIS AT A= P01 F H (Peduzzi and
Herndl 1991, Pollard and Kogure 1993) » t7 5] §E
TR R 7K (% » L a4 A
HUBER - MIRAYIE & e O 1 SRR
1t » 47 RS 58 (Mateo and Romero 1996) -
T 7R BT S A e i AR th S R i s A
T#& (dissolved organic matter) By fig [ S
(dissolved inorganic matter) (Bourgues et al.
1996, Apostolaki et al. 2010) - [K|[:i2 Lt = B
REENEEE BN RE LY E EE

(Peduzzi and Herndl 1991, Blum and Mills 1991,

Williams et al. 2009, Kajihara et al. 2010) - 4% &
baln] R R AR A TP E AT W) A

BD By IR EE IR

EH I AR EYEACHAELEIRAVEE ST -
A EIEER A —ERR R -

YRR A B R T Al — LR AT AF 2R AU B 9%
BB THERIR AT RE 2 R BRI TG ER OB
B (missing carbon sink)Ay 7% 2 —(Nellemann
et al. 2009) - #&EAF HEMl&E >~ ot & fe
H o SEEPRAEREEFRE S/ 19-195 g C m?
yr* 27 f5(Romero et al. 1994, Duarte et al. 2004,
Kennedy and Bjork 2009) » E.t Kennedy and
Bjork (2009)gw4n ! gt r 24T L AEER
15.90% » [T/ INA AP R EL PR 3 1 BB Bt E0
fFEAIH 5 5.54 B 13.03% - {HER/DE/NAH
P PR BEOBE 0 BR B T O R AN R
127.51-22553 mg C m? d* [ - #H&E )
46.54-82.32 g C m? yrt > SEH9HI R 63.40 g C
m?yrt» BLETHERE R A » DU
[HIfE 64 ha & HOGFEEEE 90%KMEH - Fb
INEINBREIRAEMERGLERFET
191.93 tons B MEFAFLY I f#F © 36.52 tons
It > ] BB B N SRR R AR
SRBRIEE ©
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SRS - 200 - BT AR ACEFIR — 25
SR SURBER B LT N B

WFSE o BT PR ER A an LR B 15
X TAH -

FRIER ~ 2Rk - 50TE) ~ BT - PREEE -
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HE R  OREER A AEEEE -
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VIEBEUEEYE - EESTHE - BFER
AEEHE T E > 135 H -

FRSEBN ~ BRI - 2011 o BEYDEHEEERAEY)
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