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Abstract; Carbon fixed by phytoplankton and cultured algae is discussed by in situ investigation and data analysis in China
coastal seas. The results show that the carbon fixed by phytoplankton is about 2. 22 x 10%t a ™' with a clear seasonal variation
in the Bohai Sea, the Yellow Sea and the East China Sea, which decreases from spring, summer, autumn to winter in turns
and the carbon fixed by phytoplankton in spring and summer occupies 65. 3% of that in a year. The carbon fixed by
phytoplankton has clear variation in October and November from 1999 to 2005 in the southemm Yellow Sea., and the
minimum is 3. 54 x10* t d ' and the maximum is 1.66 x 10° t d™", with an average of 1.05 x 10° t a™', but the fixed
carbon has no regular variation tendency in every year. Among the influence factors for carbon fixed by phytoplankion, the
phosphate concentration in seawater is the most important, and then the Chl-a and NO,-N in seawater. The carbon fixed by

phytoplankton is about 4.16 x 10°t a™" in the South China Sea, which is twice of that in the Bohai Sea, the Yellow Sea and
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the East China Sea. The seasonal variation of fixed carbon which the highest value appeared in winter and the lowest in
summer is clearly different from the east China seas (including the Bohai Sea, the Yellow Sea and the East China Sea).
The carbon fixed by phytoplankton in total China coastal seas is about 6.38 x 10°t a™' and accounts for 5.77% of that in
global margin seas. According to marine aquaculture rusults, Gracilaria lemaneiformis can fix 8. 18 t carbon in a year, and
the rearing density and models play an important role in its yield and carbon fixation. In recent years, the yield of the large-

' and it is estimated that

sized economic seaweeds in China marginal seas is about from 1.20 x 10° to 1. 50 x 10° t a~
carbon fixed is about from 3.6 x 10°to 4.5 x 10° t a~' with an average of 4.0 x10° t a™'. If the seaweed cultured yield
increases 5% every year in China marginal seas, carbon fixed by the large-sized economic seaweeds will reach to 5.7 x 10°
t a~' in 2010. Therefore, algae breeding, which has much benefit, is a very important way for increasing marine carbon

sink.

Key Words: carbon fixed strength; marine phytoplankton; cultured algae; China coastal seas
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3.1 x10"t, REGERIEN 1% Y, BEPETREFHH GRXIRGERETH 15% ~30% > HHRE
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BRIEEILX Bk B =i,
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FERHE Y E R S T IR R IR FAE . TR N R P BRI I S R R E
BT, Hrp P=PsED/2M" e P g7 1 (mgC m™> d71) | Ps g2 /2K b R I M A A ¥ 7 A 2
F(mgC m™h™") E HENREWHEE (m) D HEBRBEKKE (h), K, EEK (Im LK) SRiHEY
HIWSTELET ) (Ps) BIBEREKTHEE a W RIE, Ho Ps=Chla-Q" ,Rh Chl a HREMHBE a il
&8 (mgm™),0 HFRLES (mgC mg™ Chl-a™"h™"), EXE (E) WEBEBUEVER 3 5, AR
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1.2 REEEFHIAR
20024F 11 517 H ~12 A 13 B, 7] RISKEREK AR, BT 4 FARWIH%EE (50g m™*, 100
gm™, 200g m™*, 400g m ) AR, BF ST B K E R AR, 2002 4 8 ~10 B, 7EK
X RIEIBHE 10 RE. 2001 410 52 ~30 H,AZFHBMNELG X, FF R T RFEA R FIEHRE R L
3, B R R X AR B . RIS HUE IR RACE, TR E B ETH TR SHRE.
1.3 RESFEEAHENESE ST
FIF 2000 ~2005 4E P EBHFELEIN AT RB, BB H KRS ETHZL R BELFHTBERRE NS
&, BN AR EFBEERER E RS,
2 ZR5
2.1 SEIEEFIEYI B B Ko E R
2.1.1 FEEIGFIPE YN E R R A B AR N
1999 ~2005 4 10 ~ 11 B A &4EX E #H B 17
2,3 7 ALK, 2B LI % 7K 5% B B L Chl a T, S,
pH.DOEF IR HSH B 1. 1 PRSI, 7T
5 2005 4EBKZFE B PI S A 7 ) BRI ) B T Bk 36
BER95 ~1634 mgC m™>d ™", K586 mgCm™>d ™",
HFE 6 WA 1, 35°
B 1 50, BB B R A AR 2 A
RETG, ENSAEEEEILTNEE SHEILARE 34
BEERX, BiERX A RR. SRV REFR BRI a
AT ERBRAE T R R A, TR % e oE o nE e eE
%ﬁi?ﬁﬁﬁ?&#%%ﬂﬁ?@%%%ﬁ?tzo MEAET N H1 2005 4 10 Al RIS A
SR IRAEL Xt BRAE AT MK A IS M I, LA fy 1 Disibution of the primary productivity (PP of the south
%ﬁuwmﬁ%%zo ﬁ%%%ﬁﬁ?ﬁﬂé@é&ifh Yellow Sea in Oct. 2005 (mgC m~2d"!)
T BERKTES 20 fH4E 80 4E A A 45 740 LA 4k
FRE e HAEW X MG BT, BR T R I AT B B AR R B R 7 D S, AR E
R B RETE X R L AR XSO S A= 0 X, R DR X B XIEARE= X, NE 15
Chl a FEIEXT LT R 3L, BB KRR AV R AT N 5 R A SR ENFRE a S HEA B B EHIARE
I ANEEE N, (B R SEX A AT SR a IRER N
AR, MR MiEEE RinE, HESR . mH
FE a WKILAINEX BUARIE AT FRRE X, =X 37°
IR HKEE (B 2) AR E—3., AE 2 HH
VIEMRA L, i B R K EEENE ST 36
WA, KILOAME X 3K % B &G, ZWHER O
AIRIIG A H E B REID o 2005 AF AR IR
B A e ) R B R, A AR 7= JVAR MK, BARTESH 340
B, ZNECErBE_EFIFHYAE N EERTE |
£, BIRE, WKL O YA R Z DR R Yoy 124° 1260 128°E
”rﬁ'J:ﬁ'ﬁﬁllT m&ﬁﬁb%@g%ﬁlﬁij‘ﬂ%ﬂlﬁﬁd o Mgk U
HIEER NP IE16:1) AR T RIFHYNERF SR Fig.2 Transparency distribution of SYS in Oct. 2005 (m)
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BB B AE R RS, Bme R4 EREEI o

HERENTIRAET IZREEZ EHRKEm, T
X R 2, IRATN A MATLABG. 5 3k 4% 18 2 il s
BB AE NS TRREMES G NIRRT LFEE
KEWE(Tr) . EE (S).®BE (T).pH. B A
(DO) \EEEREL (Si0,-Si) FHERA (NO,-N) | WHHERA
(NO,-N) & & (NH,-N) .Bi#eth (PO,-P) LAKMGER
a (Chla) J¥EfFEIH T, SRFZWA(RE L), MR E
7= 5B B F R — € BRE S , 3K e e
HFFERBKPHBERE (POP).HEE a
(Chla) ] \EFKRE. (NO,-N) 4§,

BB XI5 T 8 W] BB AE7E B 2219 T R 4R
L, RZTEIRGH R, T E X E R SR E
TR AR, BT AXH#TEZITEIA: B3 HEEN 2005 42 10 A N/P ELEGAM

Fig.3 N/P ratio distribution of SYS in Oct. 2005

124° 126°

Y = 4 + a X + Ay %, + 3%, + e+ a,x,
A,y ERER[ BN SME(PP) ] 5,2
WA (RESINEET) 0o BEEI. WARKEERHETFZESMA RN, MRA AR BEER S
H9AE B B B B2 Y IE DRI , e ARG AR 07 R A KB HN T
PP = 3.8823 + 0.0447Tr + -0.0494S + -0.2327pH + 0.9440(PO, - P) + 0.3720 (NO, -N) +
0.3986Chla  (a =1.0e+003; R = 0.920, n=27)

£1 MEEFNEERERFZEBEXRE(n=27)
Table 1 Relationship between primary production and environmental factor(n =27)

2% Tr S T pH DO Si0;-Si NO;-N NO,-N NH,-N PO,-P Chla
Parameters
MRARE

Relation 0.101 -0.563 -0.124 -0.238 0.046 0.081 0.396 0.412 0.168 0.781 0.675

Coefficients

B BRI, BT SR A 7 R R BT N B 1O KB B B BRI L pH L AR R
(NO,-N) \BigEh (PO,-P) DAKMERE a, FEXIHNRT, BrXIWIF A= HHI R E K, X EBRHT 10 A
v T R AR PRI AR KRR BT T I SR B 2 Chla FIERSRRAR (NO,-N) A2
BOX R, I B EE R I E R EZERK PRI S & Chla MEHRR, RiFHEY ik
AHFTENMRETNER, X581 NER—-. 7k, ZICEH DT ERRHKTEFEENNRET I
WK, ARFFFEYIEET IR E T, X EZRET 10 9 T AR BIURARE , RSP ASFE
AR KR AR K R R R TR AR T

HRIE 2005 4F 10 A %I E s iR A WM ARBRIBE , 455 1992 4F 10 ~ 11 F o EN#Be e Bt 5 fr 556 E
ARG A MR AL B Y UL 8945 R (R 2 I (8] 7] D BCR , B0 BA 7T b ) , P A 38 i 3 (7
W SILEMG M) BRI G 7= AR Y B BRI 418 mgC m™* 4™, B R ERRE X 15.9 77 to

1999 ~2005 4F 10 ~11 AN #E¥E 7 WAATT B RBHFHAYEREREESR LK 2, W RRHFHEYE
FET Bk B A B K AR BB A, 3K Ta TV 10 ~ 11 AR H R BB AR ERE A 3.54 T 1d™' BN 16. 58
T ed™ P 10.50 77 o d ™ BARRRE SR &
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2.1.2 i EW R RE A R 20 PRI A Ak I

%3 BXE A RN S ST R Y E R BN AR SER, Hd,2005 4 10  BXI R EEHE
PR BRI RA FOBUE , 0 B8 RIS MR B Bk A A% TeLE Y R L
£ pRESR,

£2 EHEE 1999 ~2005 £ 10 ~11 A EFHEYEBEER Chl a HFERENL
Table 2 Carbon fixed by phytoplankton and Chl a of the SYS in autumn during 1999 ~ 2005

SH Parameter 1999 2000 2001 2002 2003 2004 2005
Y Carbon fixed b

FEUFHAP IR Carbon fixed by 16.58 10.95 13.03 9.04 3.54 11.43 8.92
phytioplankton ( x10'%gC d~')

Chl a (mgm~3) 0.61 0.50 0.55 0.45 0.46 0.16 0.40

®3 PR ASNREIEAEYENEYNEBEE
Table 3 Seasonal variation of carbon fixed by phytoplankton in the Bohai Sea, Yellow Sea and East China Sea

R BBVRPET S (mgC m~2d ™) R AEKRE( x10°td™) EMREETT
3 A o Primary production of each season and daily fixtion carbon (g€ m2a"1)
g rea
Regon 1o o = 2 # & BEME (x10%a")
Spring Summer Autumn Winter PP and fixtion carbon
Bk
Bohai S 77 309 2.38 468 3.60 305 2.35 151 1.16 112 8.62
ohai Sea
#ig
Yellow S 380 623 23.67 596 22.65 418 15.88 111 4.22 159 60.42
ellow Sea
EE}?CH S 752 625 47.00 612 46.02 527 39.63 475 35.72 204 153.41
ast China Sea
i
South China Sea 3500 260 91 190 66.5 280 98 550 192.5 408 416.64
uth China
&t
Total 4709 164.05 138.77 155.86 233.60 639.09
o

MR 3 TR, AR P YA Z R ) B i B B B L B B0 AR Y i R B R H BE R
Z X5 EZKRIBAE K. BWRET ) KFFHEYE RN T RLBE (B3N —REZ,
5% MFE LT, MEBNRENNES BT ME LS, BBNRET HZHFRETRRERKE—3, B
HWHER . WENMMRAET LSRN B R, EFT ENERFZHARRE; BRI EFL ARARLE.
RUABRZ S K 2 BB A R AR S A B & R S e 7= B s I AR kg R IR
I SR REAET RIS SRR E K R s IR, SRR K 2R B2 M B AR 38 A i 0 kg ¢
A PR AR B, T BAR B/, VRN B, X SFEF RN RF/K R R TRE N B R %
PUERIT R X Ve K STIL B P R M, M A 7= AR, AR R R, VAR B , X5 K=K, 5
FIRKIT WK KA IAE Mok, B R ESOR 3h , IkE KRR B B E i E A . 7
FUMNPT R RO S BRI IR X, T 51 5 Fi I e 65 18 AR SRR, 39 IR Z K B IR A B, ez K
FEMERLEEHRNIDLE  AEREYORK B RR AR 78R R H S R R
Ak R X H BAE ™ D B R L, T B h R bl T B FR B PRI, MR R AR 7 U, B T RE
ERA PRGN R RS K BRI TIS BIZR" , BI s B Mg ™ 4 i B B BB
FIGRAET= I B/KF R B T B Y BT A B, DRI L, PR A 0 9 T i B8 9 24 R 55 LA L g i
MEEF FHER—Z

SENRFTELENS , FEAYERENETENEE NI NERS BE BT AT FLEKRE
2y 222 x 10°, 25 7R i B ULV Y -5 R T MR BRI B B 4847 1369 J7 t B9 16.2 4™, X HFZERF
I, T A ) B g L A ¥ -SSR T B BRI 2 B O B[R], Herhigh ¥ o 3. 0 1, ¥ 6.7 5, R
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¥ 81.6 £, XL UL, ARG Y E it HakiL ik A BRI X T8I BIg., MR, ek
CHEEARNZERRBE, BENSEIANNZM RARE EFRHKE SCRAS . RFEYN RS54
YEUKRKENEKEERSFEHNKILEFEFRAREER W, Bl BEAWMEITTER, R IE Y
BREEAEY 36. 8 x 10°1C, SRR % A 7= ) BB, Kb, 0% KR A58 R E B 10% , JEIt T3k
R PR A AR B B G YV TR M BRI 30% 1 MR S B h S i A of B I, FLVR ML AR Ak
8 L 23Rin%E X BRI EY4E Bk E K 2.0% .

TERYE, 2SR P SeaWiF'S YORIAMT T 1998 ~2002 47 i ¥4 4 A 7 F11 A B A8 AL R4F BrAs 4k,
RBAEX Sa WA RA T NEFIHEHZBUIFARBHE, RF 1998 FMPLET NRHE 4 £EK,
EFHEHR 217.1 g Cm™d ™ THE 4a WETFIHEATE 230 g C m™d ™' B k. BEEBMREFHHFET
THEFRE, HERELRELS, BMELRERE S, NAZIBEBMEET HBHIE, AR5 B
o SEIRAT SR, B I Y B [ B B AR — RO AR, DR IR BE W A FRIBE TR, L
4 116] e A PRI 20 SeaWHFS YERHILAE B BBl 2538, Chen 221712000 ~ 2003 4E [l X1 B G H R & R B, 15
B R RERIS R RGN BE S TSR, MBS AN TR E ™ NEER BB L URKKY 260,190,
280,550 mg C m~*d ™", fRUILFT B H BRI YZE A R E T EBGRE (R 3) . 5.8 REHIL, BR
A IARRE, B i THERE K, KR Y i B kR e ¥ Wi, B4 s gaE 20T E
E 4.16 x10°t B, W] (5 BRI X BRI Y AR BB B9 3.77% .

2.2 EWRBISTFEEFEN ERERESES

VLG R AN B FRAH W] B BB K RN, XK B BE R A ERRCR T4 8, X 5K AR SH R @
BRIERBARMK , X B ARBMESEN ™™ BTLL, B e e R R A2 5 i e £ R K B B R0 R
i, SEALCR TSR, VTR KB BB E T ok , T 12 R e BBk i D W B BHEIE 2 — , T E 45 Rt
BT X — R
2.2.1 Je/CEFRIEE B G R B T

I RTINS REN WA K 400g m 7 H LI AL TR, ARSI PR BB K (2512.5 ¢
m™*) {8 50g m IR FAERBRR (11.71% d7'), F & EM S8 KIBIBAER R IR I 5%
B RFN WK RE KRG SRBERE 1 ~2m, B KRE KRG SHIEEE 1.5 ~2.5 m ARLRAL
B, AR R AE KR AR B 25, 28d RRIBHAR K PR A Y B3N 49.3 5,0 ~1.0, 0.5 ~ 1.5,
1.0~2.0m Af11.5~2.5 m JFFERRILEYE D HINEMN33.2.37.7.26.6.23.2 1%, B FEE BRI, B T4
YE R FR T, KRS B A= Yy, B AR B2 B BEFR SR U , k¥ P T B SR A T AR P SE A SR = Mg
FREE R, AT I B & .

47 2002 4F RSP M LI 4R, RAKMLFRF=8 K 126.9 t hm ™ 155 d™'. RAERTHEKE
H90% , HEHBRABETEDRIYENSE 27.39% &, A5 06&1E F AT IE E BBk, BT A B 3K 5758
BB EHHHY 8. 18 thm ™%,

HEBERN AL RN AR B Ascophyllum nodosum F5 1179g Cm™> a™" ¥g#¥ Laminaria japonica
2200g Cm™? a™' . Laminaria longicruris & 3400g Cm Zal Sargassum horneri *fj 1496g Cm™2a™', &gk
HIYLE Gracilaria chilensis 2% 1800g Cm~? a™' Gracilaria tikvahiae X 3683¢g Cm™2 a8 I, B ERNFHE
FE E] I R L
2.2.2 PEEEABEIS T LT EHE T

RIECH ERRAFL) gt R E AT RAZ RN FEE , AREH T EPREFYEE31.2%,
BETEFRO ISR 27.39% " T MEEHREESZF SR ERE(F4). AR 4 TH,EL
4, RERBIEFELFHTBEEL 120 ~ 150 77 v 2/, BB R ERE 36 ~45 J7 t, FHE4F 40 J7 1,40
R B 2T ARG, MBERALFRAZFEET MR 40 77 ¢ B8k, RSB IE
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FEE AR 5% , W F 2010 45, HE R E A 57 5+, T RX —H XA S mICREERER

F4 REEBABSFRAFAETBESARBE(L)
Table 4 Yield and fixtion carbon of cultured algaes in China marginal seas (t)

4E Year
23 Parameter
2000 2001 2002 2003 2004 2005
ZHIFENFHETR 515 Kelp 830410 797730 841540 883617 922496 968621
Production of cultured algae #03F laver 48159 58399 67062 70415 73513 77189
Hfth Others 343429 358681 393071 412724 430884 452428
B & Total 1221998 1214810 1301673 1366756 1426893 1498238
FHEFBENERE 515 Kelp 259088 248892 262560 275689 287819 302210
Carbon fixed by cultured algaes 63K laver 13191 15995 18368 19287 20135 21142
FH Al Others 94065 98243 107662 113045 118019 123920
B & Total 366344 363130 388591 408020 425973 447272

3 4iF

WHRMIR L RS S UBRERMRIL, EYESREBERILEEEN BN N — REASEET
IR R e S & B K E RSk UL, RS E EEE R AR RA AR X, B
AR, IEEHRIC & , A H LR E A i 8t , A SCE S LG A M EE 417, AR EIES
FBI BT BRI T P E I TR M B R S5 LA KGR A TR KB B ke h , FENLE R
W

(1) BEREHFIFEYNERE 2.22 12t 2™ BREH ST EUAKRI MK IES B KL
=, HPEEZNERE S 24F165.3% ., FEEME 1999 ~2005 47 10 ~ 11 7 (B FFHIHHE Y B s A B R4
BrAE4k,10 ~11 A4 7a M HIP Y B KERE N 3.54 Tt d™' B E N 16.58 J7 vd, ¥k 10. 50 J7 t
d™', B8R B B 4R PR AR b S, B TR I ) T B B RO B IR B K, R OB IR B R 2 Chl a -5 BTN
R (NO,-N)K& &, BEHEmRENAONBEREN2 M, 84.16 {212~ \ HBEHBUMGEREAR, B
WYL BNERENRR, ARSREF, BN TEEERHEYEERREX6.382ta™ W4
BRI W X IR PR WA B BB 5. 77 %

(2) LRI RN F LI, BEEEH N 8. 18 thm 7, TJUE, REABMESHFELRBETRE
4E7E 120 ~ 150 J5 v 2 . BN EBRE N 36 ~45 J7 +, FIEAEL 40 7, MRGEAE B EERM 5%,
MIF 2010 48, RE AL FELAR W ERE X ST Hra '  EFER B EINRICHELENENE
B
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