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BERMGERNZTEMAE, ERET ABEERE L T, KERNWEREL I ZE, BEXK
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21x10%g/a, #E W% A AR EREREN 1.7,

KRRl R O 5 B A E Ak
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RIS, MR BN EEAE B R A R AR
fct, DA SHE R A e i, PRUL, 6 307 it A B30 vk
AN BB 725 R S5 e V35 P [T Al J32, T 2002 X YA B A PN it
B P PPA, A7 O Vg 3 ) 1 e v ok T B . R
A2 BN SRR 5 B R T IAF R Ak, 3 A
%5 1A LK (DOC) A UKL A ALBK (POC, & A= WIweE )
Tia] 7K A TR A 1 B 326 38 43, AHL 0B S Bk,
A bR SRR,

5550 g 3EURE L, LT U 350 A 1 JEC AV 96 A R
AR AR, SR, R TER R A
DB, DL 353 A TR | B T S A R AU A R K
ALK 2~ 10 m(F K AT X F] 100 m PL 1), 8+ A%
5 AR TRR JEC AR, DRI, TR VA 30l 110 Vg 8 [ e 0 00 R
P T DX T 0 A R T, R AR ) 3 O 4 I
JReAIF 5 5 B 1) B T ZKORITIN 2 15 4%, 45V M B A i
V) s o bt RO 7 %) 2o 90 X3, S AR R S 23 1Y
TR S, w7 V0 40 1) 30 ek O A 2 R Vi e Y 2R
TH 53, 456 1 B8 B AR RRME 00 40 07, ZRAS 18 5k
FHOCEE . BRI, A SCHA 2E 3 2o e A 3% ¥ 380080 Rl 7y H
SR G AT T 1% AT [T Rl 5 35 R e AL AR PR T 5, A ST TS
G T 98 [ e A B P 9 18 7 1 RN JEL B, AR &
LTk T 6] 30 vy Vg a0 3 1) [T e 5 ) 2 AR B

2 MREINE

2.1 EiE TR R R E R R E
2.1 RE ARG I

VI T R 3 Th 3854 2 5 I A o0 A1 B0 18] i e
A R R T R LA 28 (Ulva pertusa) . &5 E
(Ulva linza). #%:3% (Blidingia minima). %S HE (Mono-
stroma angicava), ¥ % 1 )& B (Scytosiphon lo-
mentarius), FEBWE (Sargassum thunbergii), 213 [T HY
L P 3 (Mazzaella japonica) ., ¥25: 8 X ¢ (Chondrus
nipponicus). .5 XKL ¥ (Dumontia simplex). T8 ¥
(Symphyocladia latiuscula). ™5 3 (Rhodomela confer-
voides), FEMKIRIZ [0 SE 56 % 7, W K MEE
Tl e, 25 B P AR e T Y P VR AN B, AR S I I i K
Rige, 39O6IRA7 2 K, KR FE L
2.1.2 AR o v e 3R Y U E A AR

6] 3 A< 7 - R IS I AR (0.5+0.1) g, T
TR S 2 MRS, A PES H5 3719 60 mL
I i 25 P B L C UL DG BB AN SR FH A B Bl 3, DA i
JEEE ), B IR BRI IR pH (H S — % N (8.15+0.05),
[i] B AR 3 4 1 #5958 4 (300 t/min), >R H Sartorius PP-
15CK5 B2 0.001) Wi %5 P 3 4 pH {284k, SO ot A% v

TR [ SR AR KR, AR A AR I AE£0.5°C I, JEIR A £
fi5¢ LED YR, 4541 65m W R Uik, 5z s ] 24 20 min.
i3 [ 4 0 JC LR (DIC) #3441k /& B DIC
M)A AR A, RRZHSCB 3IRE R .

[ B T R 38: v, =ADIC/(w-t), P v, h [ ik
(BT g/(g-h)), ADIC N J N Rij 5 75 i Jo LB 22
(B, w ok R T B (W), ¢ Sk S s [ o

A 5t ) e R 3 Vg S %7 i R 2 H
L RN 2 Yk, 2 YRR, B Uk T ED B 6 h,
FEFER AR A 220K T (S ALW-CMP,
H ) SRAE KT GBI , R4S (L 3 1A 88 o A 3 457 11
s R IRE 3 L, 0 g 3 00 1 ' R B % g
JE A Y A Fp S ], L, FLA 26 SO B DR
A390°8: 18.4 pmol/(m?+s), 92 pmol/(m?*s), 184 pmol/(m*:s).
276 pmol/(m?-s), 368 pmol/(m?s), FFELAT[A] %4 1.2 h;
AR 1Y) 5% 43531 47 - 18.4 pmol/(m?+s). 92 pmol/(m?-s).,
184 pmol/(m?-s). 276 pmol/(m?s), FF LA} ] 4% 4 1.5 h;
FEROEHR 9 M 18.4 pmol/(m?s). 92 pmol/(m?-s).
184 pmol/(m?*+s), 276 pmol/(m*:s), 368 pmol/(m?-s).
460 pmol/(m*s), FFLEWT[A] R 1 hy & BB, D
BE PN L B AR USE | R RORN BE LS R B
FR50 K2 18.4 umol/(m?s), 92 umol/(m?s)., 184 umol/(m?s),
FRELE ] 2 (£ 1),

& % A C=2Xvxe, 3, ¢, g B IR
[ g/ (ged) ], v AT SETR T A [ e
t RAEICHR N R Y BFA]

WP 5350 CO, BRI 6 (v,) B I 5 « B 't HE iR B
0 umol/(m?-s"), &N i [6] 24 3~ 5 h 4b, HiAh 2% 4
[

H R g9 3154 C=v.xe, X, €, g H IR &
[ g/(gd)], v, AIEIHOR, ¢ S T E], 12 he

H & ki (193155 Coo= CmC, P, G W H
Ak i, C, o8 A ki, C o4 H R,

B R R TR Ca= Couxet, U,
C, 0 H Bk [g/(gm)], C,., R H e [E 8RR, ¢ R 1%
P DX AEFE IR, 468 30 d/H, A4S 31 i [ ke fsf
[ A it A2 ) SR, DU DA S B i 2 S o
22 HiXIEERABENBRANBAENBRERLERY

E

SEI A 4% N 250 mL % ] = A BE R, PRIBGEE (0.5+
0.1) g, SEB ARG IS TR A8 th K5 37 24 h, SB R N
12 ¢ 12, SER KR 5 R KR AR . 7E 6 I A, O
PSR BRI W -, 6 h g 1 AR, —3 24
Wio SCHGHTIS, 4300 A 2 3 06 5 4 v 1 v K B 7
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Tab.1 Reaction conditions of the tested seaweeds

R B S JHEBSE umol-m s TR/ C SRR
e LAzt 18.4, 92, 184, 276, 368 8+0.5, 15£0.5, 19£0.5 12
GEWwE 18.4, 92, 184, 276, 368 6+0.5, 8+0.5 12
AT 184,92, 184,276 3£0.5, 8+0.5 1.5
#HE 18.4. 92, 184, 276, 368, 460 3£0.5, 8+0.5 1.0
e e 184,92, 184 30.5, 8+0.5 2.0
FRURE o 18.4. 92, 184 8+0.5, 15+0.5 2.0
AR T 18.4. 92, 184 3£0.5,9+0.5, 15+0.5 2.0
P 18.4. 92, 184 8+0.5, 15+0.5, 22+0.5 2.0
LE e 18.4. 92, 184 3£0.5, 8+0.5 2.0
L& Sy d 184,92, 184 30.5, 6+0.5 2.0
0 F 38 184,92, 184 15£0.5, 22+0.5 2.0
W, 2 V7K H R DOC Al POC. AR5 52 50 i & DOC 39 431.0° 121.2° 121.4° 121.6° 122.0°E
FI POC B 22 4f, 144 8. 00 5 2t 344 DOC 1 POC # H N .
B, AR 3 N
B 3 00T R A HLRR (TOC) 1 T 52 432 HE 38 3 1 ) RO
VL (GB 17378.4-2007) 55 4 5 43 A A7 HUAK [ 4% 1% N
HEAFIISE . DOC & fik: HEHC— 5 BEAS 7090, ] What- s L
man GF/C 3 55 £F 4 % B8 3 U8 2 R A, SR )5 4 iR
BAT WL TT RS H7 . POC 5 4k MR 4R A 5t POC= L
38.6

TOC-DOC, 5 # 1 K Th %) TOC #1 DOC & )5, —
HZZE/R POC & i,

AR TOC H B 11158 TOC,= TOCxt,
K. TOC, M H B [g/(g'm)], TOC, } TOC H B
R, ¢ AR X AR B TR], 4R 30 d/H, A4
o [ e [ A ) SR, DO A S B e A o
23 BRBEREEHRE

5 DL AT S 5 B o 3 BT < 4 S A SR AR 1) B A 2 B
TG, W TR KA 5, B RO AR5 7E
fEEME A R 2 55°C 24 h i T EEFE LG, 1A
WL o BUD R s A R IR, BRI 0.1 g 224
Wy A FE 5 290 % 43 W1 {X (Elematar Analysesysteme
GmbH Hanau, 8% ) I 7 J5 , 5 R R 3 5 iR o
24 KEBHBEGTABEENEYE

e BT 8 A 4 4 ) e BRKC 32E e OT  5 JE YA
B R A RV S8R BRI A 3 T HE VS 1) Ak 5 i S
DR 0 TR0 5 Sy ) 25 b (I 1), g H T i ) ) s
AN (14 2 () A7 T RRUR AL A ) i R A, AR BBOR
[Fi) 25 4 4% e 38 DR 0 R O 400 8 1) S A W

PR 1 ] A i SR SR A A
Fig. 1 The study area and location of sampling

o AR Bt A3 A TR A R A A A I R,
TSRO D B ASUOK 2% L 3o 42 v 4 A1 %) 5 EE A T U
0 1D A K51 e N = g i e T 52 = M e = R
T 3 A T AR

AN TR A P 34 B A7 T AR A 40k 8 A« E 45 V6
PR FF 46 vh i) DB 35 4 T, SO0 3 Ao 4 v DX Bl
WM& 5 FETDT, BOF-IE, #6757 BN (25%25) em?,
FETT Y T IS AR A Ok, (TR Iz M S 3 % s, KRR
O RN EEAR R E 5, & LR S E R T S,
BRT AR TR, A RIR

AN T6] 3 493 2% B8 R A 3535 3 52 ) it = O 3
B TA AR A ) < DL o A S T
25 EBREKRKBEAHEEARDAMEEKRE. Eik

ENHE
2.5.1 VR DR [R) A VAT VAR 5 e ] e A B

D i e 7 A [ e 1t =25 0 3R i ) ¥4 [ e
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(A7 I F B A ) < T AR i QR D).

5 T B PR TR D P 1 Bt B =% DI A0 U 0 T e
BAF
2.5.2 A IREE PR I 18] 417 A B (BRAT D) A

L At 8 1 i e B =% DI A ) 55 ik 3l IX A
Yo (T,

5 TR PR TR 8 PR P i T =25 D0 B0 R AR 1 i e
AL
2.5.3 A IEE PRI 18] Al I A LR R R A 3

L H T8 A HLRR F T T =45 DL b A R
(R I F B A ) < AR i QR D).

T E RS LR A B R =45 0 5T A L
B H OB S
2.6 HEGITS5AE

B GE T A A A 4568 ] Excel2013 #ft

R 21 PP 2 R o 22 P (R

3 45

3. EMBEREHERE. FIKABRMEMSHRE

FEIR Y 3 S v, S5 Y 1 8 ) Bk, H
e [ B TR (2.52+0.53)~(7.07+1.71) mg/(d-g), Herh %
EWFE 09[R Bk R 7 ek, FLUR Ry S A AT i 35 19 T3] e
Ae 1 Ab T AEKOF, H [ ik i 7E (1.68+0.28)~(2.51+
0.46) mg/(d-g); £1 ¥ 1) [ 5% fE 7135 0 5%, H [ Ak
1E (0.24+0.06)~ (1.08+0.11) mg/(d-g) (£ 2).

5V B A A MU 1Y) H ORI o A k7 5 T O
A LB 0 BB, R4 T, DOC 1Y H Bl 2 4

POC H BT iy 3~5 fif; 7ELL ¥, DOC /9 H Bk
20 POC HBCR M 1~9 1%, 4% DOC H R
ST 2R LUBE R 3~ 50 £, R EE Y 1.5~ 13 i 4
i) POC H B s\ A M40 i iy 2~ 21 £%, 0§ & T48
B EAKE, GBI RAA PR B R s, HK
Ry e, ZL BN B AR (55 2),

1E 3 Mg, M e SR i, X 35.28%,
AL B TE 33.49%~ 37.06%; 4% 3 1Y V-1 5k R N
27.52%, R AL L Bl AE 22.75%~ 30.68%; £ 3 R 1 &
%M 26.87%, 2R FIFE 22.39%~32.06% (3 2).
32 BAEEEPETSEERENAREL

PRGN, 12 A 224 5 & 1 ARl )y i
VG VE 35 1 itk k¢ v O ERE ST, D TR i (3 T R B
i1, FE) M 3.99x10°~10.25x10* g, F-3 K 7.15x10% g,
H o i e 9 R A 4 A Oy, 1K) 10.25% 10 g,
FW R 12 A Fn s Ay, A s 50k 8.71x10% g
F17.56x10% g(&] 2), 781X Bt P, o [ Bk 1 51 ik e
KW R e BEGAE WR 8, oAy s 728 A X6 )R] 5 G A g
B B S AR W R 9-11 ARz, A I
LM 1.32x10°~1.85%10* g, F-H 0 1.64x10* g, 6-8 H
S 1A o B e AT A B, ) [ AR 0.86% 10~
1.99x10* g, “F-34°1 1.24x10* g(1&] 2).

3 AV 3 DR () 7 U 5 T B AR [ Bl 2O 5.16%
10° g/a, ~F- 34 BV 8 DR A AF [ i 52 Ry 1.72%10° g/a.
HC e X [ Bl 9 TR B K, i 3.42¢10° g/a, HIRH
LT3, N 1.55%10° g/a, #6538 A TR B /Dy, 1. 0.19%10° g/a
(1 2),

*2 BHKAERAEKRE. ANKEBRREMSHRE

Tab.2 Daily carbon fixation, release of organic carbon and carbon content rate of tested seaweeds

PR H ¥ /mg-d g ! DOC H & jifrtt/mg-d "¢ ! POCH Bt /mg-d g ! FRE %

23 fLAZE 3.41+0.29 0.689+0.043 0.144+0.118 30.68+0.42
G E 7.07+1.71 0.670+0.048 0.226+0.067 27.31+0.41

AR 6.36+1.38 1.502+0.074 0.302+0.151 29.33+0.45

HE 2.5240.53 0.372+0.022 0.098+0.012 22.75+0.37

ey R B 2.51+0.46 0.238+0.046 0.134+0.029 33.49+1.09
I 1.68+0.28 0.110+0.010 0.077+0.007 37.06+0.75

213 ERAE S 1.08+0.11 0.103+0.017 0.014+0.007 25.77£0.3
BLIL S SR 0.48+0.03 0.067+0.014 0.034+0.002 28.65+0.41

FATTHE 0.72+0.10 0.0600.002 0.046+0.004 25.46+0.49
ALK 0.72+0.12 0.060+0.010 0.014+0.005 32.06+0.26

LLESH 0.24+0.06 0.029:£0.005 0.019:£0.002 22.39+0.56
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Fig. 2 Monthly variation of the amount of the carbon fixed by

intertidal seaweeds

33 AEBEPETEASEERENAREL
FERGEMEIY, 422 (12 A B34 2 ) &M i
G V6 A e e e P 2T, A AR R (3 NI R A
i, T E 4.67x104~5.32x10* g, 734 5.09x10* g,
FLrb, 21 38 B e DTk S R, LU Ol SR ) B A
H(E3), HERFML, 76 3-5 H W, 5 8 K G
ViR i e A 0 R I, R R R R 2.48x10°~3.33x
10* g, F¥H 3.16x10* g, HAE & T & Z= 1k 2
(P 3). AR R), Bl 3 3 A ) dak 1) 228 s/
AR R A7 S RT3 O 0 A a8 L VA
U TR A W G0, A8 R B ) s AT T

(K 3),

6_
. [ Ge N [Pt
s 5
=
%4 l
]
7 37
: l
2
: l
i
=

ol 1111

1 2 3 4 9 10 11 12)51

PRl 3 R T A I A O A P ik A 11 ) PR A
Fig. 3 Monthly variation of the amount of the carbon stored in

intertidal seaweeds

6—8 2 1 AF v ) 1] 5 G 1T S8 A e o A5 M1 174
Wy, At AL 0.62x104~0.98x10* g, F# N
0.68x10% g, Bl 5 H Oyl Sefitii o B F5F L2 AR, 46 3
fifi ik Lo 5 2 b T, 78 6 F ik Bl i, Bl S SR R
1%, X B IFIR], s i e LU 491 AR X AR (181 3),

PEAN 9 A E 1L A, R AT I 30 it e 1 %
s, A A& T2 1.08x10°~1.69%10* g, ‘F-14 K
1.35x10% g, Bl S5 B A= W) R 3 m, 208 it i LE 91 o
T Uh 2 ¥ 38 i (11 3).

34 BAEBEHEHETSENENRBERER

R A T DXV AT Ve e LA ) R AR A A S
Vg [ e AR R A — 3, R B 12 B4R S J
03 R 3 e, A AILBR ) BB (3 M IR A3, R
[/]) A4 0.65x10*~1.27x10* g, ‘¥4 0.87x10* g, 4 H {7
B B, 1R 1.27%10%g, TLE;(HTEHW XA L
e T I T R e R Y O SRR 2 . 611 H,HF
T O HJR 43 ) A= 1 BRI, ﬁmi}“zﬁ R AL
i, 14 0.11x10°~0.26x10* g, “F-21 7 0.18x10* g( &1 4).,
SEBERHT DOC (5 TOC W L E B K, T30 80.3%,
LR, H 76.5%, W BE AR, N 61.8%.

1.4+

1.24 .
0

S 10

WiEs WA Dak

@0&
@0&
Zoa

To2 111111

"2 3 9 10 11 12
P 4 A T S 15 DR AP 1 AT LA B A9 H P A

Fig. 4 Monthly variation of the amount of released organic

carbon by intertidal seaweeds

3 N A X SRV R A T A AT LB AF B
6.30x10* g/a, - ¥ BEAS X 38 (1) 4F A7 HLBR B i R
2.1x10% g/a,

4 e

41 X TiBEERERER

KT WL BRI, F AT i 58 T I & A
B, XS BR R T 9 S [ e A B 1 — i IR 3 R
fifp o 32 1A B 200 M S S O B AR, R TR Y
CO,. HCOSR W, b A AL pad # . 5 ANRER R
—# B S [ B R %i%ﬁfﬁﬁﬁéﬁ,%—/\%ﬂt
o BUBEISIE E M il W 2 R B 4 i feikte, R
I SRR L A A8 PR 45 F (B ) Uﬁfﬂlﬁﬁzﬁ/ﬁﬁ
A K N . DI AE 1 AN AR A7 A T O, T3 19
P g =T S 1 BRAE AR T R O R Y
TOCH W HE itk i+ BE S B i, Fov, BRIEIR
HEsR S, A 2w T akd e o Lt AU GE T BEAF
i, SR R RRARAR 1 7B A [ B v 7, oh AR 3OS
RS, i ) [ B H B 1L~ 3 A, R
Yo 1.7 4%, R, AUGE T # 2 0 200 T i 70%
F 18] B3k A
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55 [t My 22 A A A AN TR) V6 i A A A 1
S, AT B EHNR R IS T U 2R A DR,
] [0 7 YA 58 TR A 6 W) I %) A 5 R R 2 R
X T LA 2 G W AR A AR S R HL AR S R
15 A T e, LRPRE 1 AR RE S BT IR, R W R Ak
PRI E) Ry 1~=2 A H 5 i T8 i . AREE 4 S A AR
AR RS, HANIEAE 1 AR B 1 IR, R IR Rk
WIS IE] R 3~4 A~ F, B, AR AR B Bk 2638
V) T AR PN ) A A7 TR IV L E 3~4 A o INHEVR
KA TE, 1 AR Z i, B 78 T B) 5 Vi 358 B 7 it A 1) 15
WAL 6 A~ H (12 HZBAE S H), Sk Fr AR
(AR il H 7E L AR EE 2 B AR ) M HE, XA A
fith B J& 300 % B AR K CO, MR L Il S A AR R 1
M (2 BT DA Z20W (4 09 R ARG Tk HERS, 1151
AT B [ e ARG T ACh HERR S i R3S S
JEAA B, DR, DABRC 5 SC b, VAR 9 I A ) A
B R Tt i 5

SR SR BB R R Y A ML
AN, AR AR W PR A e b ] e LA AR R I T . i
W DOC, #% B AE W) ] F| R AT 434 3 25: LDOC
(25 5 B I8 fige (0 005 4, i B B ) L LA B 8L R ).
SLDOC( 7] 8% 2% 18 [ i, ¥t 88 B[] JLAS H 245 T 4F ).
RDOC (M L A 9y W At (0 4 M L R 35 B TR) A 5000
AR ) USRI P AE AR TR A AR R S R — S 2
Z KSR G P 5T, 2L DOC 1 JE 2R ik
SRS, FH T SRR G AR 0 e i 0 B P B o2, LA
I TP B AR L2 AR G R 1Y, 1% SR & T SLDOC
(5] RDOC), X%t SLDOC 7 5 8 80 A= 9 2K B A
FHF, Al i1k 8 RDOC( B DOC), RDOC 7E iff
X H R ARSI A 6 BT AR 08 B ), A TR Y
T JIE 11— B 401, 244K, 33X — 5 TH R AT R IR ALY
5%

XFFHEA B Yk, B AT Sl R PR
F-Beo R AR A RN S N B Bk 23 DR S A R
IR E Y B A W EE, SR D o &
Py AL 330 T 0F S SR R R Y . X T AR
SOOI S5, BRI 2D — 0 43t DR 65 7 A4t L B 2 T —
FRAE BR AN, 4t 53 Bl A= 3l R Al D 43 A T A
POC, MMi gk A& W3R, ¥k AR W) 30 0 B 2 5 4 1
O3 f, dnl BEFE K RDOC, T i A K B 2 v il 7709,
42 XX HFEN S ERE A

T IK VA R TS LR (DIC) B I 5E 7 v, £ 547 [A]
PEFC k| LU AMR I . pH AL L, WP R
VRS JBE 1R, 7 285 B AV 1) 17 D e 40 0 B8 A/ KR 0 3
N Z, AR SR IR 2 B 5, TOIR AR M . T

KAV B TAMARBK A Rk 2 5, 5K Ak h
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Simulation study on the carbon fixed and stored by intertidal seaweeds in
temperate waters in Dalian

Shao Kuishuang', Gong Ning?, Wang Lijun', Qu Yi?, Du Niandong*

(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. Institute of Environmental Systems Biology, Dalian Mari-
time University, Dalian 116026, China; 3. Dalian Environmental Monitoring Center, Dalian 116023, China; 4. Institute of Aquaculture,
Dalian Marine University, Dalian 116023, China)

Abstract: To better understand the potential of carbon fixation in China Sea, it is necessary to conduct the re-
searches on the mechanism of carbon fixed and stored by benthic seaweeds, the important primary productivities in
marine ecosystems. In this paper, some dominant seaweeds from intertidal zones in Dalian were measured on the
daily fixed and respired carbon, and daily release of organic carbon. Furthermore, seasonal variation of carbon
fixed and stored by intertidal seaweeds from three seaweed beds in Dalian were elucidated, combined with the
measurements of the biomass. The results showed that green algae had the strongest capacity in carbon fixation, fol-
lowed by brown algae and red algae. The carbon fixed and stored, and organic carbon released by intertidal sea-
weeds in Dalian were higher in December-May, and lower in June-November. The annual total carbon fixed, and or-
ganic carbon released by intertidal seaweeds of each seaweed bed were 1.72x10° g/a and 2.1x10* g/a respectively.

The amount of monthly fixed carbon was 1.7 times that of stored carbon.

Key words: benthic seaweeds; carbon fixation; carbon storage
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