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4.2~8.4 P EIN"Y, VLRI HUBRAS i LU AR Sk
A WLIRA B — DB, RS R IRAES ARG
TR TR EEAAIAS F20.2%,  (HARAE XA ML L
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Figure 1 Composition, transformation and storage of organic carbon in seagrass bed. Diagrams of seagrass and macroalgae originate from the
Integration and Application Network (IAN), University of Maryland Center for Environmental Science
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Ea

PRI R 7294152 g/m®) . AT SRR AT
kK IE A, I HIH30%~70% H 21 4E R FIA T
ZHWNY, HAERIROC, TR 5ME, 1T STk
FEAYUIRARE. B HRAILOCHROCH H 32 HAFh
2. JEA . HEENE MOR RS XK RS2, an
P B VR (Enhalus acoroides)4T4E 2 & s T3k 5
(Thalassia hemprichii); 15571 5% % B (Posidoniaceae)
KIFE S T ERH Cymodoceaceae)™. B H#
KI5 B B AR RS IROC F &k, I, Klap2s A%
B, KW E% 5 0 2 5 (Thalassodendron  ciliatum)
SRR IG RN B ZE 68 ¥ (Zostera nigricaulis)~ 7
KAB W (Zostera mueller). $8%(Zostera marina)ti L,
T A B T R B GE DT R, AN RV R AR A
PUBRA A AATE 2 5, EUALERL. WAk & Ak
SRR Y S SRR AL &, b sk
ARG MARTREMAHR, DFEEE 153~
561 mg/g, EWFFHMAIYROC, NG5, TEMFRAS T
B R LA (> 28.7%). WFSE R, W A B

F 1 BEREEEHEVBRARR S ELH(mg/g)”

Fr R IR BRSBTS AT > TR
ARSTR A > YR > i 2R 250 R e TE
PRI, RHROCH 5 (%) i I H Iy 1 5
ROCH & (%)M TR 5. SR TR A =8
1%, Xt i B STERAE AN R de i 1, 2R 5 A AR
B T BB A At Sk o s B g e, RAIEEAN
R A SRS v R i 1 T AR 7 AR R 7 ) L AR
INT3%P BRI, WA 2 I N IR A R 40
FARARA ERTE T, MBS £ 5 15 HEmAL A Y (kR
i KEEIRR. ABEBRRR (L2 H)IF H A K185
fife el AR ) B B B s P, iln, Trevathan-
Tackett“5 A\ "l i P BT R B, 3 TR FIE 2%
s (A KA HA 268 1) iy 5 AL I 38 & (Calcifying cor-
allina) FEEL 21 & (Plocamium) 1 3 TP 24 25%~T4% B 5k
Al SCIATAE.

Vg R R I A B A IR R —
By, IF HEREA DU Ak 2E ) B 2h s ek, ki
SN A HUBRAF it 0 DTRTE 1. — MO0 T, st

Table 1 Comparison of organic carbon composition and content in different organs of seagrass (mg/g)

sy — JRLERIPERK iR LAY ik
ey % AeLf Y NES
i 15 102.1 122 138 43 [27,28]
K B35 7 40 314 257 247 [29,30]
YAmt=ER 5 (Halophila ovalis) 90~115 111 104 108 [31,32]
e WAL B (Amphibolis griffithii) 242 478 [31,33]
oK W (Thalassia testudinum) 50~66 57.4 [34]
T B il 75.7 - [35]
£ A 79.3 - [35]
iR 250.5 183 289 35 [27,28]
I =N 80~95 124 51 90 [31,32]
HRZE A B 220 - - - (36]
RFPE G 22 - - - [29]
fo 248k 102~152 27 [34]
i s 174.2 213 409 57 [27,28]
iy =X 95~110 - - - [31]
RAFW G 103 - - - [29]
R JINEE R B (Halodule minor) - - - 88 [31]
B G 5
(Halo};;iEli mer:];einanm') B 132.3 - 207 [37]
RO 57~74 36.5 [34]

a) “FIRTMLNE; AEGHPEROK L B YI=FE+TER)
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Fr A e ma N BORIE (1 5 5 i, LOC e, it
RN BN T A B m AR AR 4R (R 2R/ =23 %~
30% DW) HAD T HRAFEE™, BR TAEfoR. AlRIF
VBT B AL £ SR R R A A k. Lin®e APV B
PR K E il R R R AR AL R (Amphibolis - antarcti-
ca)i 1345, 32 PRl Shy i A MR A A A SR A B T 22 R
FRerqEH g, XA EA & ). SR, K
RUBEE . B AR RO e B vh & Rl
F. AEAIRET . i 5 s N e T Rk 2 B AR
TE IR E), Dy A ek, LR T X i A7 it o1
pikE /N2 i, FEARIRIHE P, KR 2 (Ulva
lactuca) 5 R AW (Fucus vesiculosus)TE)E 145 5< 23 51|
H40%K144%, 168 5| & 5 (Ruppia maritima){{53
B 0929%H133% ", SRR i A WL 2> T2 B S S50k
TRy R, T A S5 (it E ).

1.2 KIATHLERIIZ K

TR R K A AL 32 ZOR TR G 7 35 73 Uh
W s — R R RS . KR
B (AN AR A5 ) 5 LA B i R LR R o ),
FHEMES 73 %A LA R STk, SR e e 3

F2 HRAZEEEHDOCE B L (umol/L)

BRI, TR KRR KA ML IR I
AA] 4y R s ff A PR (dissolved  organic  carbon,
DOC) MR M7 HLk (particle organic carbon, POC).
T R RIK AR FPOCK 22 R VR ) sl HA R A 7 2
RSB 2 At 7 e R IR T, It DR A 240 o T R R
IR N A i, Watanabe FlKuwae!™ % 5 H
AT A IR X PR R K AR H Uk LR (POC) BT
HkZ9°065%~95%, FiJEPOC (' L NIAZAIR(<10%). HEHIR
KR POCH 2 S ADTR T SE A7 i, T 7K A&
DOCTEKMAA HLiRAEA 5 3 T, HDOCHI A EZE
AR LB, Yali \POFI 6Ot s B 2 HLik g
VST HE RIKARD O CHE 122 I 2 (1Y) vl Bk U L A7) 4 5]
11 72%F133%. TEBA BRIt A NS 35
W APk, PR K AR DO C = S Y5 1 v S R 3
%[51].

DOC & H e F8 7m M v R A MLER AT fits 1 T 224
b, R RERDOC E ANER2T/R. SERIGHIK
JKAEDOC & S5 433.3~2616.6 pmol/L, I H#H 5
THT X B R RDOC & i o i 2 25 5. KA Bl
H R WA 5 —48 b8, HLOCSROCHH i HAT
AR R, B VALY (color dissolved or-

Table 2 Comparison of DOC content in different seagrass areas in the world (umol/L)

5T X 3k T R DOC itk

R [E 2 HLiKIF L (Florida Bay) o 248k 488+83 [52]

2 [E 878 PEH(Taylor Slough) ATk, R 699~962 [53]
FRFIIRAS T (Gulf of Naples) pNER)ER T 33.3~2616.6 [54]
FEHEAIAI/R 7% (Palma Bay) KW 535 7 89.1+4.4 [55]
ASPHLIGEIA Qudimat agoon A Comodoees et 56
PHHEF Thg 163 /7 (coast of Mallorca) pNEa)E T 90.7+11.3 [57]
2 FE 75 50 5T T 1575 1) (Laguna Madre) R 225420 [58]
Hh [ R B2 K BT 15 (Xincun) TN, I B 217.81+15.47 [22]

ot [ YRS IR ] (Tanmen) FOREE, W E T 225.83+47.88 [22]

r DV R B WS (Lian) FooRE, WFEE 197.92435.83 [22]

il 5 S5 JE S (Aegean Sea) PNl EA T 97.19+19.24 [59]

F A P9 £ (Triomote Island) HA ,ﬁf :(é%sgzyl ?553;’2‘3,”"(3%;? : 79.6+16.6 [49]

H A% %1751 (Furen Lagoon) R 100~520 [48]

H AH 23 1] 1118575 (K anagawa) fi B 112+8 [60]
JRAFI 3 fa 75 (Shark Bay) FAMARACE . IR 5 B (Posidonia australis) 292~708 [61]
KA Kl (Great Barrier Reef) BAJGk 2 831 [62]




P A

ganic matter, CDOM)&—FOCHI i, KA Y CRE g 25
He NSRS, AR TS EDOCH 43, Had ik K
AN A PP E TS R m e N R B, e
PR IR ) CDOM YR JE FEL BT T B 44(50.18%) i T
H(43.64%), X R HB0™ 42 (I CDOM 5 P2 it )
FHEL, SEATEARE, Ao AR, KRS A DL T
FERA FE 43 ADOC. A P& (dissolved organ-
ic nitrogen, DON)FI¥fi# A3 Pl (dissolved organic phos-
phorus, DOP). DOC/DONHIDOC/DOP-U 8 13 Jiz e
DOCHI TG KA M A=y el FUHPE, iAoy
FDONMIDOP it i, FKWIDOCIH LR =i, Z ik
MR, SRS HUBREY STRCRAE S, ks
f#8 HLWY) (ultrafiltrated dissolved organic matter, UDOM)
SE— PG PRI TR By A HLLH 5y, FEDOCH!
SRR L B(24%) 7. ok, R A AR, R
Wi CEEUBE. WAE S, PR RIS RS A PR
(labile dissolved organic carbon, LDOC)f{$8F5. AT
BRI IR . 3,4- "W EEE, WS, 2-W S AW
&, THEESHFEBNHMIEA, X =350 S,
RFCALE A TR, YR AT PERR . Opsahl
FBenner * & B, W 3E [T 25 55 (Halodule wrightii)
TEST BT AT RO 8 I AR AR L R AT AE By, M T
IKEROCT &, MR FORIR A TR KIAROCH
—EMTTER. B E R AR, - At
REFEWNIAKMEY, FFEERNEART 3R A
PUBRE?. 286084 WL (fluorescent dissolved organic
matter, FDOM)/Z/KIEDOCH—Fp KTy, 2
HIHBFDOMKIELDOC, FI#E A JLF-5¢ 4 THAE. 2K
J&& 58 5t FD O MW 4y 15 ¥ 7% A BLAKk (RDOC), fEh
FDOMM FE A, B2 S5 AR R AR 255
FEBAEY), FTHVHANEERE, PR ERE (>
104N )78, fELR M2y 7 T 8 R WL Ak 2
HRIE S RD, I HIHO B RA ALK ZH 1 DT R,
T BT, MR, BRI RIRER TRK A MLk
BIFAAEAH DI, —FR 5 25 A AR A S R G0 ()
H. KRS TR T, 2t AT g, i
FETE R B8 SR HURR A Hh A Bl & i T 35 132.2
TgC a '™, XFBRAEAAA EE A TTHL. KennedyZs \PVHE
Z R BRI 5 AR AR ER DURR ) i 2 SRR A AL
WeAEAg IRl BT LA, FRATIN DI I PR 1 DOCKT ik
EAE R DTRR, 43 BT = ar 2, SO DA T R R e A7
RE A B2 R L

1.3 DB HLERA ALK

1B R Y)76 HLAK (sediment  organic carbon,
SOC)KIRALH A HUBRFANEA HLR ™. [ IRA L
T BRI RL . MRS KBS, TR AT
TR S AR, R YR A A
A TTER, 5 A7 FUARVDN, QAR AR Y b o DU S A AL
BRA90.65% . [l IEA ML S5 4030 19 AR 28 R Gk AR
AMEA DL HEEHSOCH) FEORIR, FE M
AVEREEmR, FLARZEM 7 20K i G AR DT
Yy, HGHIURBUWIA BB 1) -2 5kl 50% . Hifth
WA= 77 5 R DR A Btk 322 USSR X e il B DA
KA H AR R 2 AR ),

Vg R R UTRR A ML Aoy B 2%, AR X
T RLRUUBR A DU B S 5 1 WL AR3, W B RTTTARY)
A WU 2H 5 15 52 U R FhORI SIS S ST R R S
FELE 3 22 bk, IR RDTER TPLOCE K%
B TR RR. BRI RUTRYILOCE SOCHYT L2
43701 AT 4R B BB (extractable organic carbon, EOC)
Fis A 9B (microbial biomass carbon, MBC)/ZLOC
A E LR, RIHEBOTRIF, BEOC Y Al g4
X153 R 7K BBk (water-soluble organic carbon, WSOC)
FIEL B (salt-extractable carbon, SEC)"'**. LOC%
BEE Y o fIEAE,  EEONIE R R A 7 R TE )
(B2 YR I A B D 1Y T AR S5 A Rk 7K
GRS ABERH BEE5E) . 2R M T R
WA, ORGSR TR SEC
FIMBC 1 & 8531 212.16~291.92 mg/kg 157 .44~
694.41 mg/kg!"™; T2 [ %5 FLIA P 1 55 PR Y 25
435K24~62 mg/kgH11000~2500 mg/kg'”, A HLERTEIE
T B E R 22 5. ROCHESOCE HHI XU 43
fitts BCRRE R RES K INAFTE T-SOCERY 4y, H&
R A R T SOCHI AR, wemesn A ™. m
K i R K R AR 1 SOCEIAROC,  {HiE
W R FHERFRK A A BRI 52 ROCHY 5 1700 ) 13
?SBCH@#E}EW?%%(BC nuclear magnetic resonance
spectroscopy, C-NMR)IESMT &I, TIFHROCE
REAFEFFRMGEEN G, IR, 274
EV Ik DS T L7 B A iU R (.
B 25 30%~T0% LT e R RA R Z Y, X kit
B RYTBRYHR ML T E R IROC.  SerranoZ: N W58 &
W, BN IR T 70%~83% 1A HLBOR IR T
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Table 3 Comparison of organic carbon composition and content in seagrass sediments

H X MBS U DAL AT AL &= SCHik
; e e s ST, MBC 57.44~694.41 mg/kg
o A e B KBTS FORE, AT SEC 212.16~291.92 mg/ke [18]
X e ) N MBC 1000~2500 mg/kg
e [E b2 HLiK N (Florida) fa R SEC 2462 make (7]
T . . MBC 990 mg/kg
I FE BN L ¥ (Indian River Lagoon) - EOG 31 m/ke [7]
Hb H I FER YT (Cyprus) INL RSB (Cymodocea nodosa) pNGES 1.90%:+0.34% [72]
Sk 20.7%+0.4%
P15 (Musholm Island) B Gk 24.9%+2.3% [73]
HEEME AN 18.3%+0.3%
S [ 8K b FL2 1% (Delmarva Peninsula) fig R WAL EY 90.2 pg/g [74]
e T S e AT 7K B R 60 ug/g
HRFIHhif#i (Marsala Lagoon) KW E G AR AL S8 90 pgle [75]
MBC 135.45 mg/kg
= WV ¥ (Liguri SR A oKL&Y 345.17 pg/g
B RAFy BV I (Ligurian Sea) KR =5 B 96.03 pa/e [70]
BT 193.81 pg/g
Hiy 8 7 R 5 BRI (Cretan Sea) - T 1117~1365 pg/g [76]
F}22 1 2 11935 (Danish Baltic) il MBC 193~715 mg/kg [771
H 431 PO (Seto Inland Sea) i oC 69767 pmol/g [78]
JEA s (Bolinao) 1T ocC 1431+187 pmol/g [71]

a) “— BRSOk PR

VFEE RGN OR TR ZE . LF 4 R KI5 ), X
S S o TR BAT S A UG AFRE . TRIAE,
PHHEA RN HE (Portlligat Bay)TlAR¥A HLE H Era
B o 46.9%+4.9%, KA HLBT i R Tk
BEHEAR RS gERAL RS, Rz o, Bakdgl
VMR ML 0 —Fh, AT Z s s T4k
AL N ONEAN7 e S BT PUR A fte o5 2. = R A IV R TET
FALERG ISR, TP v R P AN R R L T
B R DX Il s PR BR R 5 SOCHY28%, 121X 57 3] & ]
YR BT & s Y, SR S A R S A
PRALSE B 25 5, IR RN AT g 0 R X Sk TURR A 2
B 5 L 51 18% 143%™

H A2 HAE ST . SOGSE ARG ST B
T R A D OB R D R SRR T B AT
T EAEYIR SRS KR R U TR AT BB ()3 P A
PR BB o e, SRR S, YRR K
R R A AT TS, SR, A AR AR B
T YRIRIZE . SR E4E. SIS 2R,
RN HORFSE. Ah, MEEEROCHIMIR . 2> LM S &
HUFEIRRD, ez MUTBROCH B E, KT
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ROCHAZH Nt — 9T,

2 EERRATHLERA R E PR TR R

2.1 ROR AR AR

T T T AR 2H R DR T R LG Aot
AR SR, AR 5 RAT WL A bV 7 A LAt
TEJ 2 N H e 8 s PP B R Z i, A P v 2 )
WF 5T T BEEL T 53 B P M % 1 AR PR B 5 e i UK
(de-naturing gradient gel electrophoresis, DGGE)+§ 4. %]
A, R BRI S A YE B ry R e, B F
T TS U 6STRNAZEA TIN5 7341, AN[a] DX I 7 sk
HE WV A A L LR S 1. PR S h, E EEy
i J B 0 ZE #AT 1 H (Bacillales). 3B H (Vibrio-
nales). FEFT & H (Flavobacteriales). # & H (Clostri-
diales). WiBiAF1E H (Desulfobacterales)™ /%5, |
KR # H (Acidimicrobiales). & & # H (Thiotri-
chales) 5% b Wy e 41 AT 7 10 35 MO B 22 5
ZhangZ5 NG BUAE BTG LR R 95 S B KA 1S
AL B A W U AR AT B B (Desulfobacteraceae) FlME



P A

JEFT R Bl (Helicobacteraceae) Ay 3=, 1M g Bt iAE VL] I
IR FH(Vibrionaceae) il 1 HF}(Woeseiaceae). X
AUl X DL B A2 R FOA LR, B RV 7 [H]
— ST, ANFAESTRE TR A Y 22 k.
AR, [F)— B RN, AN DI i A e v A 22
SRR E. BN, TR ACHT S AR T LA E
(Flavobacteriales). ZL4H i H (Rhodobacterales) & A i}
SR % 4 (unidentified-Acidimicrobiia) h &, T
Fh A W2 2O I H (Vibrionales)s R H
(Clostridiales). 2% HLHfl [ H (Alteromonadales) &>,
FEIF—HE B RN, AR R R A P v 2 AR L,
Tk 2 HLIRTE LU B WY 1 A Bk B 22 R I B (Syr-
ingodium filliforme) W) 4 A 7% L S A AAAE B 25 7
PEPO IRV o AR 22 A, W R A 1 2 R
TR SV S5 A B T B A RRIE,  WASIEATTE . 44T
BH 30 TRIZVURY v, o B BT TR BE ) 1
TTTREAR ", T AR AT: B8 500 R X = DO B € 5 Fy 1
M, 558 RFRGA OC. KREEH5T R ITIH
i o B, KR Rt v 2 P,

RN TR A1, TR R 5341 A 3-8 A FL A, Ettinger il
Eisen'” i i 15 55 % 37 1 15 3108 2 1 1 08 Bk 0 113 5
PR, SXEERH PR LA T(Ascomycota) 3, FHA hHH
F ] (Basidiomycota) FIUK; [ [ ] (Mucoromycota), )&
TR, FEYERED (Dothideomycetes) % 71 7 &
(Cladosporium sp.)FIH#E 7 49 (Eurotiomycetes) ¥
B (Penicillium sp)J@& T Z0 M ERE. {HH
T SR P v ik = O B Y VE IR LR T S A KR,
NATTT 5 16 B AR G 1 B B IS B T R, I
AR T B DR AT BILAS (1) e A Ay il 1 3 dE 2 AR H,
AR A Y JRAH G V% 45 K S 55 e AR A DG R 3Rk 1Y
5%,

22 BAEPRATHLERIEE L

TER BRSPS A/
A ST AU T BRI Ry 2O
AW IR, LIRIREL . MR EhSF S WA
T ZAK, FER NS T2 APLE AR M B2
i, I A AR CO,™, AR AT e
AL AL PR ARl Bk ik if 5
AT AR, R SR A AR L
BERRAR, DRI RUCRR Y A0 R 22 LABR IR 340 i i
TR a2y 1 A ST S B B R

(Desulfococcus) M P VAR IR ER « WA AR £k A AL iR
EAE R SZAR,  TKGEAS [R] R A 5 4 48 Ak
€O, Trevathan-Tackett% A\ V& 3 A2 [CHB i (Zostera
muelleri)i B 2B FRAT B AH Desulfobacteraceae) 334 Jit
M, BRIRELE AR AT 1A %50 mmol m™ d ™. #UZEY)
AT AR R e A 7 # LADOCHIIE R AN
FasEm™, i, YUY WSOCHISECH HIVFZ /My
YT S i W RE DR e e g R
T BRI BEAR, G P T 3 ek P A R T R
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Carbon neutrality is an important concept in global climate change governance. Seagrass beds rank among the most
productive autotrophic ecosystems on the planet, and are receiving increasing attention as globally-significant hotspots of
organic carbon (“blue carbon”) sequestration. The blue carbon stored in seagrass beds has important implications for
climate change mitigation. The protection of seagrass beds will also protect their organic carbon sequestration potential,
consequently helping to achieve the goal of carbon neutrality. Unfortunately, about 29% of the world’s seagrass beds have
been destroyed, with a loss rate of 7% a ' since 1990, mostly due to eutrophication. The organic carbon sequestration
potential of seagrass beds could be influenced by the subsequent changes in organic carbon composition, and microbial
transformation processes. We systematically reviewed the relevant local and international research to summarize the
composition and microbial transformation of organic carbon and its responses to eutrophication. Organic carbon is present
in various forms in seagrass beds, and can be roughly divided into primary producer living biomass carbon, litter organic
carbon, water organic carbon, and sediment organic carbon according to its storage area. Organic carbon can also be
divided into labile organic carbon (LOC), which is susceptible to microbial decomposition, and recalcitrant organic carbon
(ROC), which is resistant to microbial decomposition. The total ROC (cellulose and lignin) content in seagrass is present in
the range of 153—561 mg/g, and accounts for more than 28.7% of the organic carbon in the seagrass plants. The ROC
content of seagrass plants is affected by the species, morphology, tissue and organ types, and climatic zones. In the water
column, color dissolved organic matter (CDOM) and neutral sugars are indicators of LOC, while the lignin phenol and
humic-like fractions of fluorescent dissolved organic matter (FDOM) are potential tracers of ROC. The DOM in water can
be divided into dissolved organic carbon (DOC), dissolved organic nitrogen (DON), and dissolved organic phosphorus
(DOP). The DOC/DON and DOC/DOP ratios are used to reflect DOC lability and microbial bioavailability, with high
DON and DOP concentrations indicating high DOC lability. In sediments, extractable organic carbon and microbial
biomass carbon are important indicators of LOC, while aromatic hydrocarbons and alkanes are indicative of recalcitrant
components. There are significant differences in the sediment organic carbon contents of temperate and tropical regions.
Microorganisms play a vital role in the transformation of organic carbon. There are geographic differences in microbial
composition, which are mainly influenced by the available habitats and climate zones, but there are no differences between
seagrass species within a fine-scale seagrass bed. Different microorganisms have different decomposition capacities. R-
strategist microbes, including Clostridiales and Gammaproteobacteria, are able to rapidly decompose LOC, while k-
strategists, such as Verrucomicrobiae and Anaerolinae, can break down the more recalcitrant compounds. There is a
succession of 7- to k-strategists microbes during the decomposition of fresh organic matter (including fresh seagrass litter,
DOC, and SOC). Eutrophication may lead to the transformation of the community structure of primary producers in
seagrass beds from seagrass to macroalgae, which will increase the input of labile carbon. This consequently causes an
increase in LOC in the plant biomass, water column, and sediments, but a decrease in ROC. The nutrient loading can affect
the microbial community structure and enzyme activity, which will affect the microbial transformation of organic carbon.
Furthermore, nutrient and LOC inputs may induce a “priming effect” that promotes the remineralization of stored organic
carbon. Several future research directions for determining the transformation of seagrass beds and their organic carbon
were proposed. (1) Extensive studies of the organic carbon components (LOC and ROC) in seagrass beds are required. (2)
There is a need to better understand the composition, function, and gene expression of microbial communities in seagrass
beds. (3) The eutrophication mechanisms in microbial communities and the related extracellular enzyme activities need to
be determined. (4) The response of the organic matter decomposition process to nutrient loading and the interaction of
nutrients and algae need to be studied. There is also a need to strengthen local research on the carbon storage potential of
seagrass beds to mitigate global climate change and provide theoretical support for achieving carbon neutrality.

seagrass meadow, labile organic carbon, recalcitrant organic carbon, microbial transformation, eutrophication

doi: 10.1360/TB-2021-0685

4663


https://doi.org/10.1360/TB-2021-0685

	海草床有机碳组成与微生物转化及其对富营养化的响应
	1�� 海草床有机碳的组成
	1.1�� 海草床初级生产者生物量碳及其碎屑有机碳的组成
	1.2�� 水体有机碳的组成
	1.3�� 沉积物有机碳的组成

	2�� 海草床有机碳的微生物转化过程
	2.1�� 海草床微生物群落组成
	2.2�� 微生物对有机碳的转化

	3�� 富营养化对海草床有机碳组成和转化过程的影响
	3.1�� 富营养化对海草床有机碳组成的影响
	3.2�� 富营养化对微生物转化过程的影响

	4�� 展望


