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RER A Bk T 2 N A FRFEMIC
2RI 72 HR RO 4E R AN M

Zm ! A ERER' ¥ O mLE' HEF!
(1. W EKF=R2EW T B BRI BT AR BRI il 5] R4 & R S =
R EDK PR R BRI Ol S S IR H S 2660715
2. F IR PR E S E Y e I BRI E LA HE 266237)

WE HESC)EMREFERATANE _ATE, HAPHRMFIRE AR CO LM, HF
EMEURERTEER EIRETAR, B, BETGR I 2HIOEL MR X EHZQ
MZ—, AXERGECHRARNER L, R THEAYHFNAMFIERERBEIRNET RBH,
H—FRETEAEMINEREES, 2T NERALES RRREMEING 5 M08 A1 A
B, BETARRERXRENRERFEA, ARXEXA, HARE L, BT W ANERE A K
AEHERR, AR EE - NEEZNHRICIE, BHAESRAY, HEERERE, £HP KT
o om RN TR AEE AN E, B R A ERNHICHEY, R8T K742
WICWEEA R, BHEESRAT, 1R E T £ Z T4 10 % (Bacillariophyta) % YU B
HARAVNRA AT EELEFEFRA TR EEFMEFEE, BERETHEFRERLEN
40%, EWERB T EMHRFE; EIEINXFERX, BT EE R AW KGR RIE, R
L EEN Y R E, Fl, AREE PN FERLEF, ZFEELEREARKHERE
SERZEGTLEN, FENTHRAENERERCHINERARRRABAEREH LRELAETE
B X,

e 4| BEMEIR; REME; MIEEMR; AR, BOD; KR

FESZES [P76] XEAFRIREE A XEHS  2095-9869(2024)04-0205-18

Tk HEA LK, KRS H CO EARWTTHE, 51 (KAKTEE, 2017). i HBERR AL 70% A9 TRV A& Ho Bk
— RIIABE R B(TPCC, 2022), MRS MBEAHIE  ERKIERKZE, THEREHINE RS Co,
P FRE MmN [ ERHEIFRR I 4 2060 4RSI A I AR BRIATE PR IR CO, 204 80.7 Gt
A MR B bR, I, PR SR ARG PR A R (1 Gt = 10° t) (Sabine ef al, 2004), 1960—2018 4EFKZ
BRI IR R M AN W EZE 2 R T 21%~27% AR CO, (Friedlingstein ef al,

* g5 11 S = B GF I H (LSKJI202204004) HH 7K P2 R} 220 7 Be 5k ARk 45 2% (2020TD50; 20603022023013) th 7R
Zg 1 % F F L K R (tsqn201909166) Fl I BT AN AR b 4R A 358 1 R AR M = Mk R R RIL R BB . 25538, E-mail:
lith@ysfri.ac.cn
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2019), (HXFRMIFATEE , LPFNE . FRAF S5 R
SR BRI B, SR KRR iR AL
il 52 318 Sk B Z2 1) 2 1 (Song et al, 2016; Jiao et al,
2018, 2020; Zhang et al, 2020),
RE(ST)ZHLER EAOR TR RITR, A bi
FEH L) 28.8% (Wedepohl, 1995), fFEAHFVE 354
o P B ——Hk ¥ (Bacillariophyta) i) = B A BT &K,
ST E R E IR UE, HA BRI E1T AR
7 Bl Mo AR PR G L 7 T L R A AR b R R PR
SEAEFH (Sutton er al, 2018), R4 HMAFIEE AR, H
SR ik T 7 BRI 43 S R A - B Se VR e A
Hh I A R TR 0 A I R A R TR A AR R
T 10 IR AR Bk TR R ) [ AL 45 I i A5 BE (dissolved
silicate, DSi)F1JCE JEFE (amorphous silica, ASi)], TEA
[7) B9 il i RV 36 B 385 o 28 b BR A 2 1 A Ak 2 DT AR
JE i P (Basile-Doelsch, 2006). fif 75 A [ fif 12 ] 28

if— FR N A Wy b Bk Ak 2 o B AT R A AL (1)
(Struyf ez al, 2009), e, RitieERRERT YA ALt 2
R TR RERR &, 50 ik R SRR 25 &) 9k i A
Yy W I BAF FE R (Conley, 2002), 575 45 3543 28 3] 37 i
6 REVE, ERGRS BT, 8 A R R A Y
(biogenic silica, BSi), 2 LIk 45 LI 34 i 2 T
B, X— R, B 5AERS . R AT
=R ] A 2 A AR AE AR DG . 3K |, REJT
R 2 W f H XUAR R 3 DR S i I 2R K A
(Ragueneau et al, 2000), T fFEEVEAXN T T # i EE
Y A sk Ak B0 R A W 2 ) T e 2 G EE L
(Tréguer et al,2021), Ft, ASCAERTABIF LM L,
A2 R 1Y AR ) MK Ak 2 2o AR SO 5 R AT PR O Y G
BT RS, ZERRE TR TERRAE I b K HE B /R AN
FERLE] , IR T3 FE 7K 3 ik A 0 sk Ak 2 ol R 9 el 2
e HAE YR Btk T UGS B VR FH A T30 5 e B

B4 25 R 4 Ecosystem soil . ¥ Ocean surface
m RRUIRE
LR Eolian transport
/ Plant uptake \ 0.5 Tmol/yr qBS‘
> i
ES- 1S 060~200 Tmol/yr Rikiiia DSi Diatom
Soil DSi Plant ASi > BSi
NG thasi, RV ’\/
Dissolution Soil ASi Net riverine transport
A 6.5 Tmol/yr x

Xk
Weathering
19~46 Tmol/yr

H15%/)i5)2 £ Earth crust/subsoil
o JFAERERRERS™ Y Primary minerals | #R¥IZF) Plate tectonics

Hydro-thermal
weathering

input and seafloor

b
R
Buria 16.5 Tmol/yr

cean floor

R

o IRAHERREET Y Secondary minerals|‘

VIR BSI

Diatom BSi in sediment

Bl 1 2Bk 2E P s ERIL 2= 16 3 (Struyf et al, 2009)
Fig.1 The global biogeochemical cycle of silicon (Struyf ez al, 2009)

DSi. ASi il BSi - ili8 i Asat . TEEMAY R,

DSi, ASi, and Bsi represent dissolved silicate, amorphous silica, and biogenic silica, respectively.

1 RER AWK EIEIA R A mEIA
HI1EH

1.1 FEERE A H XL

fE 55 2 £ F & 1 JC E (Tréguer et al,
2013), fEFEHLFE P EBIRERR SR W XA T
KA A2 i A AT AR S (Ittekkot er al, 2006;
Sommer et al, 2006), A CYITERTH T ) ) LB
A3k 90% (Struyf et al, 2009), {HH A VAR /N—F 43 fik

22 53 A Y IR F G 3 72 P (Conley, 2002), &
AR RE R R o KRR, % AR SRRl e
. JERERR (HaSi00) FIAEWIRESE . RERRELT P A XAk
TR E CO, Y2 5 (Street-Perrott et al, 2008):

CaSiO; + CO, —LHHH - caco; +8i0, (1)
K, CaSiO; RREERER Y. FEIX— I H, ki
LUIRIREL A W) 0 S8 o REFR SR W 1k 22 X
A B = W IO A 1 T 4 Rk AR ) L BR b 2 S RE
5HABICE (nfik . R)IE PR BLVE H 09 Ll (Tttekkot
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et al, 2006; Subramanian et al, 2006), iX— S i i
FIFIHAERY CO, 2R B T KA E A ke Wy B A e 7 2E
) CO, (Subramanian et al, 2006), K, Huf R
BT EETEIN N, Rl MR ER i KB FE & RS
CO, I & Z I (Gaillardet et al, 1999; Liu et al,
2000), X—idBEAEWR TR CO, WL M4
BRA AR Ak b & 5 2 7 B AE H (Berner, 1995; Kump
et al, 2000). Fafhill, HAERLA 0.26 Gt ARk it 4
BRoa A A RN R R - A W B 7% B T D
(Hartmann et al, 2010), & &35 N K 8l R R0 )
i 3 KA BEAE ] FE K 5.05~7.52 Mt (1 Mt = 10° t)
[ COy, i BRI FE B Y 4.8%~7.1% (2 PAE%E,
2011). HBFTRSRIREE b, ®ERREL ™Y XAL B RA R
3 2k — B S AL ] R 2 o i sk S ) B
I, AR AR “IEIRAY” (Misra ef al, 2012; Caves
Rugenstein et al, 2019), ZHLF) 7 BARBEIAN, K
IHFS BRI CO, B 3G e & 2 R B R THER
T B T ) 2 42 0 R R R T W XU AR 2 T K Y R
CO,, MK KIFM CO, gEFFTE— N E KT
(Berner et al, 1997; Deng et al, 2022), KEFRERH )X
FEFI CO, [H] A IX — 5 R A8 B Andrews 45(2001)7E %
PRSI 56 v g e el ) RS O &), 4R E KR CO,
WRERT, RERRERA W KA 23 5

TEFRER A W) XA 7 £ 108 5 fiff 7 40 388 ok Y 9 i 3%
RGBS, SPAEYRI . BRSHEETF 2
SRR A K DR E SRR, EAEYRITER
THEAEWIAP, LA REA (phytolith) . 2 1147 (opal)
L W) i I A7 7E (Sangster et al, 1986; Ragueneau
etal, 2000) (Kl 1), kA SR AL VIR ATE AR B
() RUBE |- 5 4= BRBAG P X 5% AH G

1.2 5

De Saussure (1804)FEAEY & IEEMI Sy, &
I, R4 AT DA A S R AL EE PR 18 Bl A il
AR RGP, R A A R R A 4 b R
RE, FEREPIAR . 25 DR RSGUANAE Y . A0 A RE i i 21
21 2 8] A EE B G E B A AR RE (S10,) R
(Kaufman ez al, 1981; Song et al, 2012), HIMEREEIR, W
PRI A A . FERZEHIIEN, 90%LL 11 Si0,
DIRE AR B T TR (K 75 58, 1993). PRI Rk B
By TEM . Prab SRt a7
FET- RG22 5 20 B b o s 1 ok, RE S KR A7 T
A3 K BUER Y b (Parr et al, 2010; Song et al, 2016), H:
TE - IESURR)Z 17 B R e i R AT A B A AR L 2 T

4 (Alexandre et al, 2012), W FHEEALLEKR, £H
S T B LR A P TG T S R i s e
(Delhon et al, 2003) . &= M5 (Abrantes, 2003)
W R B H# (Lu er al, 2006) 1A ik 1R 00 56 P E AR
(Piperno, 2016)55 ,

YR AR R S R S 1%~6% 1A
ML, BDREREMREK . T2 2R GEARRBY, X5
WRAEARLY) 3 it I A1 AT R R AR AE v, Bl B[] 3R
FEURN & | X 43 i o8 T LA T-4F 79 2 07 ROE B4R
F7AE £ HESCUTRR W v i Y RS A LR % .
Wilding (1967)FIH "*C @ 4EF AR KB, VIRZ Bkl
FEMRBRATIE A2 13 300 4FHT, XT 4048 o IX 19 k1l
Ry A 358 2 v (R AR A AR e B T 98 At e B, X R 0
TERIBRBARTE T 270 8 000 4F (Parr et al, 2005), HZE
TS = LA N A 2 AR 2 TR R & PR R A
[ FE1E (Stromberg, 2004), 5 2000 4FAH EL, Al AE Ak
JIT 7 3R A LI 10% T2 82% (Zuo et al, 2011),
PRI, R A 4 DA Sy 2 AR R R e EL 5 3 fife 1 Al
J, By i b A 25 2R Gl A 1) B 4 R 43 (Parr et all,
2005), fER—Fh R e 10 A P Bk A 24 B E ML
51 AATH) E A (Parr e al, 2005; Song et al, 2016), ##
B R 198 1 s 5 T Sk 39045 i b A 2 3R 56 [ Al L i)
FERYFAE (Parr et al, 2011; Song et al, 2012, 2016; Zuo
et al, 2014; Qi et al, 2017), AEREABR I B A HT BRI
o

R REARAEAE TR L 50 sk o v, 5 [ R A
REIR B AT 22 5%, BOAS [RIAR 00 Mk 1R 0 17 1) ik
HAEMR K25 (Parr et al, 2010; Song et al, 2012; Li
et al, 2013a. b). ¥ Parr Z5(2010)IK Yy, HAEE L0
T i AR R AR % S A ) R B Tl bR T 17T Li 5(2013b)
2 3 e A P A AT ST ] DL R R KR 7R A T
A e AR S R G RE R IRILTE 77 Guo S5(2015)7E 2L
i 7K A it FH AR A G Bk 13X — WL A . Song
25 (2015) %) Fe H it FH 451 20 A9 40 i e I R T B 3 — 3
% . Zhao %5 (2016) 38 13 XF P 5 iy 1B Ak B i o 20 0E
S T 2GR b B M A A R AR e A
U, B0 58 1 b 5% dn ] 8 i A ) 7 2Ok $2 7
ARG RIAERE RIS A7 . BN, A Y
T8 ik AR VE 9 a0 7K 8 (Oryza sativa) . /) 22 (Triticum
aestivum L.). H RE(Saccharum)55 7 T FR N TR I fite
FRAEP R | ik A HUAE A5 40 A e AR R 452 v A T
AR RG A RERERICWE J)(Parr et al, 2011; Li et al,
2013b; Sun et al, 2016), AR i 8% 0 it BEca . K
A2 3R Ak b it S 25 T B R v o M v ) R ) R
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P v R R SRR RE AL SF o Parr 45(2005)F5 H

U SR 4= BRYE AR A AT G PR AR PR A, 4x Bk
PR MBI 5 A7 ) 32K 3 24 {iT R COL IR B 1%
F T UL, A B T AR SRy — e e A Bl T AL A
A, RETE R A S R G i D RE b R AR

l’i/fl ’

ER .
1.3 &

EYREBSH &M e e aE, W AR
11 84 114 (Conley, 1998), A R A= # 4 I8 B9 AS [F]
SHAreH RN, ek . U M (Radiozoa) . TRE4R B £ 4,
T Ak T 3 A 9 e I A1 78 2 FL e 2 2K T (Conley et al,
1993), WiEREd e BSi e B LR E . L
BRGT, G —Fh AT AR, B A
YEHIN I CO, A5 B H BHAHLT, TTHR T 29 40% A9 TRV
VIR =1, T8 & E R R, skt
EEA SR A: 7= T2 75% (Nelson et al, 1995),
Tk B SR ] DS R i S REE Ak A RS BSi, Rl
ZUTRE B IR . Pk, DUERAH BSi o] Hok
FAEA 6] Jy s KR B 8 5= A S B R KRR 94
FEIIR G o DARE SRR 32 5 0 Rk R £ 2 (Dugdale
et al, 1995) U DSi AR, KA A HLIKFT B 7E
BSi ki, i\ bR R,
T e BB 5 T A M G ) Al R T A Y e L A 1Y)
40% (Tréguer et al, 2018), ik, S5 RKSIFE
COyo MFHEXT I CO, IR 32 B30 2o 75 A 3 58 F
WIFE ST, AR U B R N B Sy, AR
b RS TR A M S S TR Bl . BRI, A
T S, I T At i R A VS A RE KRR
RRNBRAG PR S5 2 A1 | ik o R RO R RN ER R
() T ZLEA Y, KPR AV R G 2 D Rk St L
ZLVE I (Ragueneau et al, 2010), 7 H A0 RE AR 38 12
AT /N T R I 2 AT BE Y fe A s ] A 2 ) R
JE AR BAR SR T % U0 B #E A ] (Ragueneau
et al, 2006b),

RESER K b DSi Y R A 1 £ B Ah 52, 151
FEUTRE R . FRAFHRZ , X T 2EH) %R (biological
bump) B8 % Fl e D i R A 28 TR )22 TR 1 39t 72
%X H F (Alldredge er al, 1989, 1988), fikJHiFif E
YT G, REFUN I IRV AR, BTG T LA BSi i
REALIK) DSi A R  Tréguer 25(2013) 78 X} 4Bk
REPE R HEAT AN ST B 2E 1) BST 29 56%
SAEEDOGZVEM, 24 33%0] BA TR —K A TE, 1YL
2y 2.6% AR (K 1), TIRW—K Fm BSi WAk
B DS B2 b7 FOG 27748 BSi B9 30%. B AT

UL, PR DSi SR KR DSi R IR AERE L2
fik ¥4 7= 1 (Nelson et al, 1995), 413 [ &5 5% 28 M
s I HR AR () DSi (IR A KT DS 1Y
60% (Giblin et al, 1997), Liu %:(2002)7E &1 HHFT
K, VLR —K AT DSi 3B sT#k i 0T iR R DSi
UG 84%. SR, TR TR R S5 i TR ) —
IR LTI BSi FOPRAT o 1 3 X 3T 32 7 F IR O Fsse 1
PIBFIE R B, B PR . W AR DR SR AR ) 1
i, 5B DT HORR N, S 80RE AR Z DT
HH ) L HE B T (Officer er al, 1980). Ragueneau 25
(2002)thF5 i, BSi PLARERME, HESCR R
T, An7E VTR AR ik 250 em/ka BYTEFIX, BSi
SR I8 86%, 1M 4 UTALH R <2 cm/ka I, BSi 1)
PRAERCEJLIE R 0 (DeMaster ef al, 1996), Fif#E AR
INIES TR A NAAAERKER, (HiX s R
il A VR ST A BT L TR R B (Tréguer et al,
2018), LAk, ERAEBRGH SUN. Si/P HMFE
25 5 BOIF AT 0 AV v Ak g i ol /D v PR A
PR RERR A 7 R o

RERRER R R i A 4 VT WA AT I8 FR Y I, A4
R 9 AR RN ARG, Jove BE UesE T RE SIS RO Rt
FNFF LR [A] (Karasiewicz et al, 2018), 1 tL4&52 00
TEFVE Y [ B BE 77 (Tréguer et al, 2018), 3T, 20 fi
20 TR G, BT R TR A A P R 38 1)
F A F T 4R 57 3 B A0 (Smetacek, 1998), F & WF5E R0
WA, BEETAEE R T — R0 SChE 50K 3 ik
PEER AL, 4 “BRARUL” (Martin, 1990), “fiEfRkiiL”
(Harrison, 2000), “fifiiiffEii” (Brzezinski et al, 2002)
%o Bk, “rEm B VBT REALEH Z —
F R VIR KA CO, MR 1974 fb (Matsumoto
et al, 2002), Tréguer Z5(2000)WIETTFAR “FERDL i
RIEPREHFRN “CO, WA RESE S . WP A
AR EWRERE . BEEE R SRR R
BF, SCREmA TRk A BESEOCER A P R IL 2R A
XA BRE IR SR ISRl A 7= B e EE B (Endo et al,
2018; Sutton et al, 2018),

WA, SRR, I AR TR 2K
HP ) BT i SR BR P (Synechococcus)(— R : W 5 , 16
FOE SRR 5 M) BE 5 B R i (Baines et al,
2012; Tang et al, 2014; Deng et al, 2015; Ohnemus et al,
2016). Baines 4 (2012)7E AR R 18 K- F1-2h J8 B 1 1Y)
WEFEHR 1, SR BREE A R A= ) i R v AL S A9 A L A
WL, PIME AT IARE B0 A AY 50%. F NG TR SR EK
W B R P R REAEAE R R R PSR (Baines et al, 2012), H
BT, R ARG 5 B ol R S %) L B 38 s AL o o AS T
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2 B HAE KRR IR P AR AR A 200, o Ho2
SEE SRR (INESE, 2018), HAMGREE, HX)
e At HA VAR N QAL VY VE AU
MBS WoR, B, WERREREE S A A W R
di BEIEER 1%~4% (Ohnemus et al, 2016), {HFE
EREEmEER BN RSN BB EN 1%
(Tang et al, 2014), WA BFFRY], FEIREE M) Tk o
2 5 BUBURLIR 8 R A 2%~13% (Lomas et al, 2011;
Partensky et al, 1999; Richardson et al, 2007; Stukel
etal, 2010; FNZEZE 2018), XHEURLAR 195 25 BA
TR X, Deng % (2015)fF55 38, BBk E E 2
JfL A0 2R G 0 RN i A AL TR B TR 1 SR A
(440~660 m/d), Hofy o B I SRR EEAY 2~3 %,
PRITTT , 7 R i ELA 50 v = B A SR BRE , X Rk 119 % 22
PSR A T — B AS A7 ik 3 o 0 O 0 1 R 1R
(Ohnemus et al, 2016), ¥ 1 Ay 3% 122 163 7 1k A 24 R B
I8 1 1 B 22 (D 4255, 2018).

P T UL e A R A R PR B G T T A
RO, XA UL, BEDE FSFIRRAE PR AT
BHTLTBNKER, BHFEEASKZKER CO,
[i) R R 4 BR A A AR AL B M G, KRR B L R
AR A B R T A =)

14 ANEENEBRE M

RN S, T T AN JEILT
Er, A RS T AN 3 B S e 0] ik
PEFRRIFENE , JCHIETEM I | ) H SO il (Conley
et al, 1993; Ittekkot et al, 2000; Laruelle et al, 2009;
Yang et al, 2015; Tréguer et al, 2021), Ty KX i3 #24
& AR AL (Conley et al, 2008) . AL FITAT 7 4% i A5 1k
(Bernard et al, 2010), i FW (Ittekkot et al, 2000;
Wang et al, 2018) ., 11 1 = fYNUTR(Yang et al, 2015) .
e BT Y (Liu et al, 2012)55 7 8 & Rt i,
AP AR, L D7 SR SO, R T A A Y
KA ZE R B, b T IR e (B R
Yok, I, AR R b Rl A 1 P A AT S
- (Struyf et al, 2012; Tréguer et al, 2013)(¥) )3 H 1
L5 9P B 3R AR e AR o 3k 25 400 4E[H],
Ml Ry PR i T 2 I R R iR, A R
w R E T E 4 (Clymans ef al, 2011), B
IR K8 e AF T X — P4 (Rosenberg et al,
2000) . ARSI R, T G S IUUR R ik 1) Y 2% R W i
B, R E] BRI 2 AR B 5 2400 TG Bl (Tréguer et al,
2021), ZKIMAY“ N TN > (van Bennekom et al, 1981)
W KB IS, KRBT B B g N T 3 A%

(Vordsmarty et al, 1997), BURLY) BT TIRE, 29 1/3
() UKL ) W 8BS (Vorosmarty et al, 2000), BSi, Hith
WKL HE S Ty Vs AR S10, BB, [RIAs, sl IR
JKEERER DSi ¥4kl BSi I MK o i 6% 10 o
(Wisser et al, 2010), Y458 T fk A I 3 JiF 11414 #E6 S 3
B (Maavara et al, 2014), REREE X HiX Wi aESE, 5l
T T DSi e S A 3 i 1Y 5 2 A (Tréguer
et al, 2013), YIWr T F ifhE A9 5 2K JH (Humborg et al,
1997; Conley, 2002; Diirr et al, 2011), f4k K IgE
B, 3 2 O ) R % Y DSi MR BE R
60% , i#E K 60%~70% (Humborg et al, 1997;
Ittekkot et al, 2000); F& E = RKIMA ), il 2R
T Si/N (HALFEAR T 29 4 £i5(Gong et al, 2006).

Bl 25 42 Bk A AR B K I K BB £, 51 Y i
PE IR 72 1 2R K 25 B & 3 (Laruelle ef al, 2009),
TR 2 T S BST Y ¥ A 11 1) 55 LD R L, [
BF, AERARBRATE R 22 0/E B, DSi BR)Z
K ) b B ik Az 2 (Tréguer et al, 2021), 2
TE DSI e B AR S | 2 BSi A= i S T A i B A0 ik 2
WK S L5 2Z A S 1048 BILR T RA AR 4 A AR 1k 7K
WU H 25 i — 0 B AL R U S 1 DS Ak, (]
AR BE AT 3 B30T T IX 10%~30% 0 BSi i 2 1]yl il
F/AE RO BST DUR L YRR, a7 3t g A R ek
(B D)W AR BRI

BEAh, HoAtl AT Sl 25 AR v 1) A i Hh BR 1k 2
PG, (HA3 1 If 1 fb(Ragueneau et al, 2010), JEE
Pk 3h Wy 1Y U N A W U0 R AE AR R Hp 2 —
(Ragueneau et al, 2005), P H 20 5 A Y iR 3
RPESTYHIBHER, T EAS5EEH Y
140 T AR A 303 T i 285 00 % A 2 4 13 MR 4h (Norkko et al,
2001), 53 BSi FEIIRY T avEE, AT R
T R 5 B i 52 AR X SRk T 2 45 B I [R] 3
7 (Ragueneau et al, 2005),

1 o L 2 E s W O G I P e 1 2 .7/ s/ SR )
BRBE . BEAT B FF R Kol KA [ 2 ZAl(Vitousek et al,
1997; Galloway, 1998; Smil, 2000; Rockstrom et al,
2009) %5 N K06 o B BUE W B AT A A
(Galloway et al, 2003), HiBR RS SRR SN T 2 1%
(Smil, 2000), PRIl A% 2250 5 M I Y B R & . TR
B IN T —£%(Meybeck, 1998), 1M fif: iR £5 fi 1% 1=
AR, ff DSi #REmIHFE, DSi & ® &L, BSi
ST, KR SN Si/P RN, kBRI A& Ak A AT
RedES N, VR RERR SRR I H 250N &, DS BRI
WIH A 7= 138 WA AT TR Y — A 2L [R] R # A (Turner
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E a5 &

et al, 1998). i FIMYA . BEWMEHE T ARGk BT IEAE )
L1 1 345 (Dinophyta) 194 K (Tréguer et al, 2013), W5[E
TEIEAE A T H A ] A Ak 0T 8 25 5% 8 (Beucher et al,
2004), FE#EETE T R AR A R G0 I AR O E M R AR
(Humborg et al, 2000), iX 25| 2 ir 5 1 AR R i 2k
HEHRAER K WEKZ —(Yang et al, 2018),

T SN, Si/P BRI TR, DL R eI
A BR & ) rk R ) 22 4k (Fransz et al, 1985;
Ragueneau et al, 1994, 2010), 5|k IFIFFEYIRETE A
BFIE PR AS(Li M T et al, 2016)0FL 4, L B 1EAR
LR RS RS W E (Turner et al, 1998, 2008;
Zhang et al, 2020), W AKTESLIEZHTA . Wik
AN, 5B IR A R I S [ K DSi & i
B, SUN (EL/IN, (A5 TR PR VA ) 32 B2 Hh ik
B ] AR A JBT 2 Ui A ) T (Humborg et al, 1997,
Yunev et al, 2007). F& [ @i KT 205 250l U5
R ASE NN, H PR A AR Sy w5t B ) R PR ) (Wang
et al, 2019), HEFRGI ) H BLS 51 I P FRA iy 105 1t
f98 71> (Sieracki et al, 1993; Dugdale et al, 1995), H1 T
IOV TNGIE =TS 2 AR ) G ¥ B liv
TR Y B IR AR, TG AR, s
W YR 10 R0 T Tl At il S g A 7 09T R T
N CO, B (Jiao et al, 2018),

NG B TR 1 Rl IR A B ) v i Y
TR HAL AR, 3T i T i 0SB 3 ¥ i Tl I 7
VB E A R I T AR A, K
RS | U 25 0 B A 3K — DX 388 e W MAC AR P 8 T ok 3
M B (Billen et al, 1991; Ragueneau et al, 2010), &
1E 21 424, DeMaster (2002)iAN, T FEEEAE N
BSi MR R AR o P11 32 2 ol b 5 0 7 R AR 2
RYIT R, R 52 N 2R3 Bl 5 e d5 A R 2 ELAY)
BT R, AR, O AR A BRI VR AR
7% , EXT 2 BRI A 7 1 0 BTk R ik 30% (Gattuso
et al, 1998; Bauer et al, 2013), FFp il i X400 9 A 72 1)
Tk A 58% (SKJEIVE, 2019), U T 80%HY
PERBLIE, RSP Bk 90% M4 f i, 78 2 pkik
) i b R P R 2 A G EE L (/R (Hedges et al,
1995; Rabouille et al, 2001), {H [ 20 22 80 4E4X,
4 BRI [ PN ST 9 EOUE 0 ) R R AR Rk B KRR A AR
(Ragueneau et al, 2006a) , H K Hb 52 1 3T 52 v 3ok Ak 3 1Y)
ARG, R AR R A 2 S TR B[] R
2 (A RUBE |, T AR 2 AR G ) AN ik e 1) £ [ A o
Vi 3 T R A AR AR Y R /N L A R R T AR R
(Ragueneau et al, 2006b),

2 EENEFBEESRSEERBIAEBESIE
2.1 FEEENERFHERLCEABIER

g K FRFH AR Ry E BT AE SR SR, AT g2l A1
HRPENEREYE S L4, B EK IR
M A5 B K e, MK FRAH P A BRI K SR
T 50%LA_(FAO, 2021)  FR R T 7K F7 51 LA D1 2555
B A, 2020 AF DUZEFRGH 7 i O K SR A B R
69% , UEEPE DU i 5 3 DL 2R B B 1Y 90% LA F (¢
b A A S b R B B R A, 2021) DR L E
J A TR VU M X 2 O I S A, TR E
“EEfl EENE,

TR B E T 48R 55%Bk , T A R0 2% fi iR
B MRHE RO AR AR A 1 e (B I T4, 2016)
Wl A 7= 05 sh A E T K AR AR W BOK (R ) CO,,
F 38 3 RS T Ak o A 7 B RR AL KR, T AR
USRI, B T IR A KR A S R MR
R CO, RETI(ERTE, 2010), L, FESTHBe 7
2010 4R4 T “UMLRRIL” MRS (EIE T, 2010),
TR AT B B BB WS A K 7= b 1 I T SRR N
Bl (B J5 THAE, 2016), fffsksimg . we et
DURFEA . Mgl . ROl S R S THAE, 2022).
e Ak 0, e 1 V7 Yl R 7K 7= 5 B A [ e A R S
KB 10% B HE &2 (B s T, 2010), BT, 78
FRE G E 2060 4ESCELR PRI — A HFR T, WK
FRFH T BB 9 NSRS W K 5 F B T oK
(Lubchenco et al, 2020)41, 1E AT ST A2l
C R AR R S B S THAE, 2013), BRORILHGITHL
il -t B Ay T AR S

TEEPE VLS N R DL 2 BRI 4, fEE
Read R, 8 0 R AR R T i A R i R
IR B PR FURLA ML A i AR VA K, FESM Y
ACat FE R, AT R W K A R JE LR (O RS TS
2016). T IFHEREER, BABIMERE N, 3k
AR CO, 78 A 7R 50t 2 17 Ui A 40 7 U
WA (R R THAE, 2022), 77 A T R R ACfelt FH K44
HBR G BRI, B EE A AR . L, AR
DU FRBE G 2 ) TR RS S AL iR 42, T DL 23R
H BT R o R (s . B Rk L A7 R R
4 MEEE IR THE, 2022), Hodr, (R DA A
3 1 P 1 KRl LA TR U A 4 R A O A MR A
DIFEIE G R AR, IRATRRZ AL (B Ia THE,
2022), 2018—2020 4 DIASFH4ff it ih 2] 547 T1 04F,
AJETRAE LS53hk 73 1 hm?, DUEFRAEE S IE &
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WORA MU KRR T CO,, K T IEEIE D2 86
AR OB IR THEE, 2022) 0 B, 56T DUSEFRFE ML
JEARML . JFHERE AR AR B B R R

YENAE IR IR 2 — , T 2 g b DL 2R
FEY) Ok (Kang ef al, 2006), JBM IS GEANH
30% V7 WA P 4 DL S T iH #E(Han et al, 2017), TRIf
FE 0 6 Ji VS S T E X5 DL 2 B 1) BT Rk R Ak
86%~89% (Xu et al, 2007). {H D1 X} 77 WA 9 (1) I £
NHEA LN, DEE 3 um DL FURY RN
(Newell, 2004) , H: A i 358 ol by 8 & Pk DS e d 28 1
LK JE (Pernet et al, 2012; Jiang et al, 2019)., fif: #3581
SeEVERIE KR CO, Be Ak RAa MLk , IR Wi ik
R A S A5 (R 2) o U8 EPE DL i i B ke
W — oA RERRHT A SEK, HartEts
V1 2 I G Ak Sk DY SRR R, T D1 2 P S5 AR
W FE AL IS BRI EY CO, WA I i A ) FE UK
W (B 2) (R A THAE, 2022, ZURIES, 2022), D2E5E
B sl RE 3 9K s i AR I 2 T A AR,

COs(g)
’ HiA Input

(#&H45% Carbon removal )

PR T KA HR R PR AR R AR D B AR DL 2SR
UEEAE I S U PRI AE Y e TR 454, X IRl )
H TR TEE OV (Jacobs et al, 2015; Jiang et al, 2019),
U e M 7 JE 4 52 05 AT (Ruditapes  philippinarum) 3% 58
TR Ui AL SR e R AR (2 R IR A, 2022)

DL F3 FH B 1L D) 8 1 30 53 K HE 5 07 AR ) 1 b
2 o MR RO, IR A K 52 B R 25
X PR IEAE P ) [ eV FH = AR e A, R BEAE S DU
YRR, M oox R >R BRI SR G K B DS R 25
XA A EATEETIVE(Chauvaud et al, 1998).
fiok T R 2 ek 9 A RN S B 00 J0 1Y 7 3R ) I (Kilham
et al, 1988; Officer et al, 1980), VA& kg 19 E K AR
o FLAT UL, AR A W OO RORE D1 2K 3% 5 e 1
FEIEIA B3I R ok, i R AR 3l DL SR A il T
B e e R A £, DUSFR A X KA R
AR A R = A, R, nl i T DL SR K
SR gy i 5 2 R R A R RAIL ) B R 5 L
TR DL 27 FE R A S0 ) R A2

I3k Harvest
COx(g)

I !

e ® i}

v
DSi

Sea-air interface
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N A \
CO,(aq) phj?nﬁiiﬁ > Fffﬁg’ ; \ ', —> 4§54k Calcification
4 orosyRiests / (B&Jith Carbon release)

S/ 4
Biosedimdntation &)},
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bty ' #0# Buried
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K2 JEE e DUZRAE RO R b X Bk Ak R ER 1 A I
Fig.2 The utilization of carbon and DSi by filter-feeding shellfish

R FE I TH45 (2016, 2022) A4 18 248 %5(2022) 5 3,
The figure was plotted according to Tang et al/ (2016, 2022) and Jiang et al (2022).

XF AN RG, el RESRS,
Tk A A ) SR T 5 3 5 ) A 7 A RIS AR, T
HOR Ak B RN Ak BTV AR ) 2 18] 09 A 7= F-# (Harrison,
2000; Losic et al, 2009), UN7EAR UK, ARSI
Ko B AT B 10 388 00 8 75 ek o8 I TR TR U AR
TR I8 79%, 3 = T4 7K P (54%) (Tréguer
et al, 2000). i 5 A S M i 2K A R 0B i 72

A Ry BRI FNEEBR ], 5 SR Eh S A S A R
FEA(Wang et al, 2019), KIL I PLRFR L ik e
AR AERE TR EAEYI(Li M T et al, 2016), Xf T2 1A (1)
FREEIGTE , Wi A AR RERRER ) R BRI, A
T 305 | S Y U A A B84 i DA e A e e 6 ) U
A DURFRFEHEM S R A TEHLA . BEIR R & & i T
15| RS RE T AE , S5 2 ek B o) 2 A i XURG: o R BR
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Tl 30 5 A MR 53 B8 T VS A L R 8 W ) n g B AR
3 B Ul (Patinopecten yessoensis)Fiha X F 2K,
i PR 7] b 30 1% 0 A6 R R BE I 2 & T 97 B8 X (Liang

et al, 2019); M AL 7] th DL FIR ) BE G (P e 4 45,

2021), FliVRf A E SRS RERR IR BRI, FE
Hili K A 7E S 7 OOV 2 Ak BRI R i B(LE R H
etal, 2016), FEBEZ RYBLG H 250N W, D8R LARE B
Ry A B U DU FRIE A S R G AR TR R, B
KRR TE ) [ Bk BE 77 (Tréguer et al, 2018)F1 DI 28 FE5H Bk
HIVAREES A1

Fik A B 2 B 2 3 B PH 9 SIS IO e 3 i I 34
fil(Davidson et al, 2012), A] DL H #2520 LURE B4 0 &
BEYIRIER DS DREEAZE . RIS, N
TS Fh 20 ti 60 4F 1Y ZUBR ik 32 20 W e A8 Sl B4 1Y)
RERR M, 5 F5 3 BRI A O S B 2RO H R 1 254k
e 2O 5 M) JRE N VS PN ) A A A R AT It 2 7 (B S A
45,2015), KL, fEMREREE =, 4 EUL ik Be
A U &SR FE AL A Rl 1 11 98 . Wassmann 55 (1996) 42
W, N U INRERR Eh B 25 (8 fi e 38 58 LA ) 2 A
PRI, IR T AR R IE R, ek R AR AH X
il 2 ) 7K A T2 T 0 Rk 1R R 2 i ek R, (HAE R AR
i SR AR A ) G S o R AR R AR S R e AR H
flsm , fE RS2, A NI A0
G CO,, [FIRT, BERMREIRE A TREBEA R, 5K
A A AR HE K AR CO, ML K AE AR v 3z g ]
1) e 78 KA A R T 5 AU Rk 7 ¥ 7K v i FH (5 i 4
2019; 5KELEE, 2024), DAIGEM K ARRERR S, [RIms, xf
IKARFRBE B R AT, (A AL TR R 1R £ B i 28I S 15
s BRI . PRI, AEREAR X B = BRI A SR A v
T A N SR S R B v A A A R R R i A S e
T HE T DU SR GE Al AR R R, 722 Rk e = /B
il e A 7 1 () AT BCR B o DL 2 SR R Al T
1B

2.2 MEFEMNEIBELIZNZIE

FEOH VLR E SRR B B A 2 iRt — 2
I H B IR A ) S B A AR B K R B TR R
ARSI RE s 23 o i/ 2E W DR AR FH R R L
THREFNFRAE o U8 B DU 2838 ok i B 7K e w7 T il 4y
PRI, K — 40 A VR R LG AL D 2R A Ko i
S 3 VUK T RS KA, TR I 1 X8 SRR
THFE, U H & X 2k o R A 18 1Y B R R 1Y T FE
(Richard et al, 2007)IMHI55 T RER AT R ; A
Iy LATCHILE S5 3T 25 HE I 28 7 PR B L 288G /1 2 4 HiE
WS (FEREAE, 2001), @it AP UTRUE F 4 AR V2

OB T BORE (8 L 898 T RERU S IR (Ray et al,
2021), (HALABETHE Y, DIEFRFEARE & T 5758 X DL
R T (4 38 #0238 1 (Green et al, 2013), {23 T VIR
HhUE SR AR 09 TR PR 2R A AL BT Y AR M (Ray
et al, 2020),

DUZEHEM B ) TCHLAS AL W, FTRE R H B
ERYFRTR, NAE VY 2% Mahurangi 3 , VTL.Bk(Atrina
zelandica) HEM RO BB 4y, X WI90A: 7 ( BTRk AT
ik 80%(Gibbs et al, 2005), Oosterschelde 1] [T [X 48 I
DL (Mytilus edulis) 1 3 09 8% 1R 5 o5 15 4= 0% iz £k 19
31%~85% (Prins et al, 1994), {8 D12 JLF A HEM Bk
TERR LR , Ray Z5(2020) %} 4R 417 (Ostreidae) WF 53 #E 47
GEititn s i, VA OC T WA HE MRS e IR £R 1Y AH O
WEFEEs A o A T HEIRE A 1) JCHL R D 25 01 2 ik g ot
RERRERIHAE , HE I IEK AR RERRER AU IHAE , T2
Tt FR i ¢ A 1 XU

DU 7 A 1 2 o B 35 o A W DU AR i A
JERIETURRP ) 1L 78, A W DTRE DT SRR T B i
UKL (Fenchel, 1991), AT 280K ™ 37 5 #0 22 ff 7241
[X T R 33 R 184 25 (Hatcher et al, 1994; Dobson et al,
1998), FE/K3hF1 451 25 /K Skt R A (2 (Grant et al,
2005), Verwey (1954)tiGH5H, W RAEKIZMA+
AR H AR, PO AR A B LA 2SS R 3E 1R
KAHE, VIR R VORI R, FIRES R IR E X B4R i
RGBT R R, B s SR s AR 2R
FRFAIX . Hatcher 55(1994)7E fill%2 K Upper South Cave
MRFZE & B, TR DL (Mytilidae) X A= W 0T ek 5 2 AR 5%
FAIX Y 2 5% o iR B RE PR I 70%1E HoAk B oh
Fe, (0 DU R I I AE ) JF AN Re A Tk B Sh a2 vh i
BE, 2R B A WL I LSS0 /(R 25 10 TR =08 A 2
HEH A SN (Kido er al, 1975), Ragueneau %:(2002)t15
, REBEER B AN T EE SR Y Ak (Tande et al,
1985), PRI Ao i A Wi I iy BSi 22 D261k
B a AR TR E S AR IRUTRR Y (B 2),
BSi (YIS Ak 1 S R R U7 =, DR RS
BSi AR F 1 5 (Ragueneau et al, 2000),Pouvreau
(1999)%F 10 FPARAKSYIHEATIIF IS BRI, 2 46%b%
T AR B DL ZAE SR FE B L p e, B8R BSI
M) et 2R, 230 SYC KRRy, R B
BSi TR A0 5k A Bl 2 & A2 2R3 . Brest Bay H
1 B 3 (Chaetoceros) ) Si/C {H 4 0.05, JE£ H A K PY
TFRIRZEAE Y Si/C {AAESN 0.12, RUIZRVGHEIRNE
a7 R AR LS, Wl ST i ] IR
fRIBFRER, I A S RS 73 BSi Bl 3 ini e 25 ik A
R, JERUEE B Z (Ragueneau et al, 2005), D1ZEuEE
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AR T 2 B W R A T W R E IR AR, B
DU UE AL DL | B A 00 2 Rk AR
Wrsk . AR DU A 0 L | A rp s SR T R A IH I
RIFE—EZS, W van Broekhoven 55 (2014)# 5% &
U, JE A DL 20 v B 5 R P RE R R F A R TN
H DV AR T8 Al 72 AT 25 B ik e A1 2 i O 4P 4
AR PLIESNTE, X BST 9™ A2 el
HEERRER M PR, DUZEFRFA 52 T W] BE H B3 5 )

“REFRER T BIPER , i AR B K VG SHIR (Crepidula
fornicata Linnaeus)ifl 5 3 A= YR, 72 A — A% BR
FREIRER IR, SUAEHE T /K4S 77 48 1 Tl #E(Ragueneau
et al, 2002), Jansen 55(2012)F5 i, MG ULEYUIR
FER T AL R YR IR, F30 3 A E R
8 A 11 H i 60~80 f%,

DR A DR s 1 . . BEADTRR, ff
BAYUREDRY a4, AR A P . A&
& F 5 (Jiang et al, 2019; Ysebaert et al, 2002), JTFH
Wb AL R N, SR T RUE ARG S, kT
A BT o0 A 8%, T b T3 SR iR
HAR(Newell, 2004), {EHEEFRERMIEER . HULAT WL,
DU FRFE bR X AR Wi A 4y A I Ah, ek T BSi
HUTRE B AE , OB DT AR B A0 38 T mT s s BSi
P3G, $ R R — R B RGN RERCE, Rt
Tk B RS B 1T 1 RO/ AR B 7 60, e T BB 1E T 6k
T ) A , B BST TG [ 2 7K AR B 2% 174 il 3 1t
S B, WA T P G IR AR kA AR
B RGP REFE G R R 2 & R ARk {H AT
FE IR 5 ) Rk R AR A, ELAACIR 150 DU) W 8 IR % i
IR BE DTRG0, T HARTR A 53T .

VE R 3R E MR 208 T2 R IR ER G TR, 4t
W . R USSR RV RY 23R E U 2K (Jiang et al,

o, RIS YE T RRIC Y1 AR B RS e . AE
NG BNFEIA N, S0 LKA SR Eh 45 40 120 W & 2B
AF o B AT KRR, TR AR SUN H
(BEJREE M 12 3.7) S Redfield FUfE(1 : 1) (Li R H
et al, 2016), H 20 {42 80 AFVER IR IT 1R, FW
KA SUN B A& A8 W1 A8 4k, 328 ¥ 0 25 Redfield LU,
Si/N A 133 Fl-K B A8 16 T 5 575 P DL 38 3% 5 % ki Y
WA, FEETRE L, FEZEEm AR, &
MR Fhwm, BN, O 2RSS
(FNIFEE, 2010; Li R H et al, 2016), ITAEBEZERERRHI
LEINE GRPLEE, 2024), HAK, HATSRETE TG
MR SN F, (HIF R RS, e
T IR WA RN ECT B L LRI R A A |

LR SRR (B S %, 2010; {HBHERSE, 2013;
BREAE, 2017 S, WX BRI ASRR B AR
Wi, 7 AR A e AR Rt R A T AR (B AR
4, 2009). T8N DU FRAE X DU 6 3k 5] 2.08 cm/yr
(AW T4, 2022), B T8 0 #E2EFR4H 1X.(0.59~
0.73 cm/yr) (XIFE4E, 2014), HE & T 5 16 F 45 0 550
WS, 2010), BEUIREZR, Lo E BSi
Ak UURRYI I . RO, s AEY
M BR A 2 0 TR 0 RO T ik B = 4 b AR R B A B 7 A
flFh L, FEAE ER 5 B0 06 IR AR A o R & A Al b ek
A SRR DL P S D SRR, (EAS TR
FFRABFFE TR

3 RE

N Bl (1 78 5% AR ViR B B K IR e ol A T R
ARG, PR B A RO R TR R 1 v R X AN AR
BEERRAR, A T VTS R PR PR R4
(Justié¢ et al, 1995; Turner et al, 1998), & [E]k )7 L7
FA) 35 B 1 75 38 1~ B (Liang et al, 2019) , €M 75 (il 3
45 2021). M (Shen, 2001; BYSEARZE, 2015)LL &%
RIWTE (Li et al, 2016; 5KBHLE, 2024)EHE LI H B
THREBRFIEGE . 3ok, RERRER MR B H A R s
RS BN, MR A E TR A o
150 B Z 5 0 AR, IR SR g T Rk A B4 R s 7 B4 AH
HAEFH WA I A 2 0L, REEE Z 51 ik e i V5 245
AR AR T bt DU 2H 25 a5 BRI 1) 5% W B 0F 9 /b 7
EE R 1 = = 0 N i R -3 B R B E ey
AR A DB () R CRE B AR 5, 2022), L, 7EX—H
BR80T, FRATEETC 2 AL A IR IT LA D &k D12k
W B AR PR, B R DR SR IR  1
BTIEAE o

FEXTULIG 0L, FISeRE—fcki &t e, dERAr !
Z B IR R LR A IR TGV T R 28 4 4 T 1 3037 W0 )
KZEREFRLs, ST RE A AL JRE RE UL
W, s ARE A I R B R, T DL R A
TG SR R A0 DG A A Bk A2 o R R R R A
BUHL, SEPEAS kA DL 2SRl E DA
% A7k IR B U TS T 4 S A i e = A 0 B 3 4 DL 2R
BT B A R PR LR IR R 2 Vg A ke
HOC 5B RG 0 Rs kR UVEE S5 Frkl 4 50
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Abstract In the context of global climate change, one central interest is an improved
understanding of the global carbon cycle. A large number of studies have investigated carbon cycling
and associated elements, mainly nitrogen and phosphorus. However, as an essential element for
diatom growth, Si has been largely ignored. Si is the second most abundant element and is widely
distributed on Earth. The chemical weathering of silicates on land and photosynthesis of diatoms in
the ocean play an important role in atmospheric CO, levels at various timescales. Diatoms are the
primary producers in the ocean and account for as much as 40% of the annual ocean carbon fixation,
which have an absolute requirement for Si to form siliceous cells. The main mechanism underlying
ocean carbon sinks is a “biological pump.” The biological pump is driven by the biological Si pump
to a large extent. Therefore, the biogeochemical process of Si has become one of the key research
issues for global environmental change.

Based on previous studies, the regulation and influence of the Si biogeochemical cycle on the
carbon cycle are discussed in this review. The coupling effect and mechanism of the Si and carbon
cycles in shellfish culture ecosystems were analyzed and the key research questions were explored.
Chemical weathering of silicates and the cycling of their products form the basis of Si
biogeochemistry. CO, is consumed during weathering reactions. Therefore, silicate weathering on
land represents an important sink for atmospheric CO,. Furthermore, at the geological timescale,
primary silicate mineral weathering is the source of secondary silicate. Terrestrial plants absorb
soluble silica through their root system during growth. Amorphous silica deposited in plant tissue
after maturity is called phytolith. Phytoliths have excellent geochemical stability and occlude a
certain amount of organic carbon during the formation process. The organic carbon occluded within
phytolith is called phytolith-occluded carbon (PhytOC) and is buried in the soil. PhytOC is released
into the soil with phytolith and may be preserved in soils for several thousands of years. As a
consequence, PhytOC in terrestrial ecosystems could be significant potential carbon sinks globally
due to the refractory phytolith. Primarily through river input, the dissolved silicate (DSi) is
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transported into the coastal ocean (approximately 84% of DSi input to the oceans). As the major
primary producer, diatoms absorb DSi during growth and account for a large fraction of the total
carbon fixation in the modern oceans. DSi is converted into biogenic silica via biological processes,
is transported to the deep ocean, and is finally buried into sediments with organic carbon in the
marine ecosystem. Thus, by controlling the contribution of diatoms to the total primary production,
DSi can affect the carbon cycle in oceans. The carbon pump is driven by the Si pump.

Mariculture has developed quickly in recent decades. Shellfish, which are dominated by
filter-feeding species, are the main mariculture species. The filter-feeding shellfish consume
particulate organic carbon as phytoplankton and use dissolved inorganic carbon to build their shell
during growth. Filter-feeding shellfish are an import fishery carbon sink. As one of the important feed
sources of filter-feeding shellfish, diatoms form fishery carbon sinks in coastal shellfish culture areas.
Silicate is an essential salt for diatom growth. Consequently, the carbon sink of filter-feeding shellfish
culture is connected with DSi through diatoms. Si could play an important role in driving the
formation of carbon sinks in filter-feeding shellfish culture. Hence, it is necessary to consider all
processes and coupling effects in the study of the Si biogeochemical cycle. It is important to
understand its role in the carbon sinks of shellfish culture.

Nowadays, in many systems, human perturbation has resulted in a decline in the ratio of Si:N to
1:1 or less, with severe impacts on the quality and structure of aquatic ecosystems. DSi limitation has
been reported in many studies, in both coastal and marine waters. DSi limitation causes shifts from
diatoms to non-siliceous algae and is supposedly related to the decreasing export of carbon. A shift
from diatoms to other species would enhance the recycling of organic matter in the upper water
column because diatoms are very effective in carbon sequestration. DSi limitation has also appeared
in some aquaculture bays in China, such as Jiaozhou Bay and Laizhou Bay, in spring. Regarding
future directions, it is suggested that more research be conducted on Si biogeochemistry in shellfish
culture systems and coupling with the carbon cycle. The subsequent results could evaluate the role of
Si in the carbon sink of filter-feeding shellfish culture. Future studies are expected to provide ideas
for alleviating Si deficiency in the aquaculture bay and exploring the expansion path in shellfish
farming.

Key words Silicon cycle; Diatom; Phytolith; Biogenic silica; Carbon sink; Shellfish culture



