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(Jiang et al, 2017). B ITilE IR0 AL Z Wi o, 3
T R ) R ] £ 37 S v o [ IO K 7= SR P
S MR IR 24, JFIUS T — R,
NGB R ESILNEZ S8 k8w 2 E i P T e <30 i
DU 2830 e H Bl ] 2 M ok AR B 37 W I ) 3 B DA
S JE K AA 2 P ) 1) %5 B O 52 e PR DAL ) (SR AT 2L,
2005; sk4kzr, 2008), FET I IHA KB, VSR HE
fig 0 2 5 W VE U A B VR A5 R . R B RORL AR R AR
(Riisgéard, 1988; Frau et al, 2016; Jiang et al, 2016;
X SCAE, 2000) o 111 R T e AE A 4 N B I R v s K i
WOSOKAR TR E IR AR BRI S AR, DTy
FI AL 7 A 2530 55 (Harlin et al, 1979).

DR R MG N2 E RREE I EE N
SN SRR R Z — o SRR E I
FA > daf P R VS AL AL Y K SR I R X, 2B A
HLED R AR Ml 21 2T 1) D138 2R 25 7 R AR X 1Y L Y
RWNGRARLT SR, 2012; BAREE, 2013; RS, 2017),
HAl, SR04 Y) 24517 (Laminaria japonica) |
T3¢ (Gracilaria lemaneiformis) . 41 j5(Crassostrea
gigas) . #i fL J# Ul (Chlamys farreri) . #F 3 &5 Il
(Patinopecten yessoensis)“¥ (Zhang et al, 2009; #X7HE#E
4, 2018), TEZERNEEGFIEAXT, HirHEY A
BRI DL 57 0 2 B i ER fb 22 6 20 o RR A A A
TR R T, 2013; 25638, 2014), T4k,
FEN G X RV TR AR ) A . B AT
FNAME . ZREVERHIESE AT TR CRIEEE4E, 2007,
FHARAE, 2009; SIEAE, 2010; ZEEESE, 2010; X
8,2019), WFFRFE, KB K F5 58 O 20T i AE
VIRV S50 77 A T B e (2 AR 45, 2010);
V5 VS T 3 5 B B0 1 2 AR R A T LU SR AR A
TEUERE A e I R AR, 2010); B3 DUFRFH AR
K55 B 3G I A ) o- 2R T R CRUE 245,
2007), AN, XIFELEQOIOITE KRB, FBVEAHF
BE 2RI P i M A AR ROR 25 7, T SR 0 DX PR Ui
AP A0 = B v T DL SRBE X, i 22 R D2 DL 2
FREH X 5 Tl IR X (SR E, DU 24
WP FRAE I IR B A A, ST R AROK IR 2 s 4T
(18] L 361 oy 5% 156 45 ) AN [i) 55 B S 0T P i A ) A e 5
SR YIS G AT =

W R R AL G T iR R T 5T U AR ) B TR
PIEEAR, 27 BB HAERTAE ST, XTEAE AN L&l
SRR R, R, XE/NRE AR (A0 f i 78 R 43 e 7Y
TF- AR ) 0 2oy R R B8 728 T 1) T i A A i LA 2R 1 7 28
(Paerl et al, 2003; Abad et al, 2016; Wollschlager et al,

2015). AR, IR RO G35 (HPLO)XOL G @
RAT AT R E Hifase s, PRI 2R
WARE] T PR % S (Wong et al, 2003; HI{23F, 2011).
b2 43 2k g ST 1 SE AL 2 VR AT ) S AT I SR e A
OREAEYIRENE, 23R a(chlorophyll a, Chl a)
VR BT A 7 A A0 (5% DR o TR A1) T2 B e i i (R
(Margalef, 1967), ‘¥ & % (fucoxanthin){¥ fi fif 3
(Diatom) . 4 ¥ (Chrysophyceae) fll & #f 4 ¥
(Chrysomonas sp.) 4, £ # % (peridinin) . 7% ¥
# (alloxanthin) Fll & £¢ & (prasinoxanthin) 73 | { &1 i
¥ (Dinoflagellate) . P&t # (Cryptophyta) Fll ¥ 2f ¥
(Picoprasinophytes) =/ . FI A R LFED LT
2, BERE bR = o A B PR A ) R R S A R, 3B
I8 550 T iy A L /N A58 A R M DA 1 5 %) 17 U AT 40 ol T
SR, AR TS24 N (RS, R
WG HPLC (2= RGN, 456 2 Fhor ik
AR, PRI T DL 2SI SIS SR 58 0 T e AR ) i 205
A BRI, 46 72N e 2 L DL R R BE R AR BT I ] A (60 h)
TR T AR ) T B R I S5 A AR R e, AN
YA W SR I P R I A T SR A S I o 2 E SR
REFA SR XSS R R A R RS

1 M5
1.1 L%t

2015 4F 10 H7E RV LS K (37°02'05" N,
122°32'59" B)ik AT PR s e, Lk 3 M, s H
NPHRAL . DUZRSzubel] | KA A], M41E 34
AT o DU TN TR 8 43 1] AR 56 B DL I 200 S84 A 52
bR, SEER SRR 6 Yk, BEIKIAIRE 12 h, HORE [E]
4 06:00 1 18:00, SCHGHFZEMTE] R 60 h, [HlFF L5
BB 600 L AYIEI PVC RIS, SR Hh K 5 HE
RZMEK, TR 250 A (D SR8 Bl T 55 50
g, JERE OhFES . BRI ILE 1,

x1 ERIHRITHAR
Tab.1 Design of enclosure experiments

i i 2 5 D1 e
Groups P. yessoensis/g G. lemaneiformis/g
ZZH4l Control 0 0
DIZE4 Shellfish 400 0
KAIBE Macroalgae 0 400
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PEFE, DAORIERE SR LS. A YSI 1556 A
ZBBOK T AT (S BB 5 IR . 5 T i
SU(DO)FF FREE K F o SR FHA DL I R K 2 R AR 3R 2K
BE, %200 pm FEZE0R 22 R TRIESh I R 220, 1655
T %5 (<0.03 MPa) T 28 3% 5 £F 4 % (0.7 pm, GF/F,
Whatman)id €. JEREE TR A PR, HEE HPLC
3T, URBHEEL NIAE T-20°C kAR, A7 [al e 50 2
Jer DN RE RSB FR R o B LKA 15 mL 4455 FG R[]
SE, FESEE 48 h s RIER, BSORGEE 5~15 mL,
EAT PRI RE ) B B AT o

121 FHMHHERS  KEERES OB
BRI A YA ) (GB/T 12763-2007), F5¢ %
AR R i ) A RN 43T 5 i I i8S (OLYMPUS
BX51, H )X ¥2 i A8 ) 2F 47 4 25 48 R it e 1t
(P ERR AR E TR EZE 014, 2003; S 1EFE4E,

1965).
122 Eh#Eod  HBOBFERAERE A
YIH4F ) (GB/T 12763-2007), 73R HZE 2 et

RV L AR IR IR L IR R R A AT R B SO
JEHE N E AR A (NOS-N) | MR Z(NO3-N) . A A
(NHL-N) R R £5(PO; -P) . ¥ fift M JCHL A (DIN) A I
THMRER . WEPRER FELEE =35 Z Fil, A 0 h ZKARFE S IR
AR, BRI R, ASONMYSEIT .

123 k&&F44 FHPLC WA AT G R
M5E, HXEVES % Zapata Z5(2000)1) )77 . O R
UEHE M -80°C PKAR I B A%, JIMA 3 mL 95%H 4
W, KoK S 8 min, K] PTFE R E#%(0.22 pm
L)L g, 133 E R . K 200 pL AR 20K
5 67 nL 47K IR G ¥4 5 T e RO a4 e
BIW] . DA #RAER AR REOC A5 T HAE, Bk
WAt . HPLC 43 BT i Agilent 1200 51, Bt & 1315C
THCE AR, T 440 nm KKK A
W, AFEAREMILEEE 22 Ff: Mg DVP (Magnesium
divinyl pheoporphyrin a5 monomethyl ester), —.Z M3k
£ a(divinyl chlorophyll a) . LEEH 2R a (pheophorbide
a). B4 a (pheophythin @), Chl a, M4EE b
(chlorophyll b), M4tZ 2 (chlorophyll c2), M4¢&E c3
(chlorophyll c3) . FHHEE &K | 19-C LA LA K (19-
hexanoyloxyfucoxanthin) , B-f{% N Z(B-carotene) . £ H s
. 19- TS A T E (19 -butanoyloxyfucoxanthin) |
fif /9% ¢ 2 (diadinoxanthin) . | 8 # % | fEMEH K
(diatoxanthin) . % (lutein), 3% # % (dinoxanthin) ,
#515 JiT (violaxanthin) . #7 1 % (neoxanthin), EKE R
(zeaxanthin) I L ¥ &, HFH4 DHI AFE,

1.3 4E¥EHHItERE

PRI AR TR SR R DR S AR HCR AT
AXIHH
PIfh SRR ROR A R BUR Z R R (H

Shannon-Weaver index) (Shannon et al, 1949):
s
H’:—Zpilog2 Pi  (Pi=Ni/N)
i=1

Y551 BEFEBCR T Pielou $8%%(J) (Pielou, 1969):
H!
_logZS

A, N EAEE S T T PR SRS POl
AFER S | A MAEC S IR AR B LU S
S HEASRE P B SRR N T RS TS TR
SRS
14 HEGITHZE

& H Microsoft Excel 2010 447 Hda 4k BEFN
5387, SR H Origin 2013 ¥R, SRJH SPSS 17.0 4k
PR B | A RN A W) S B AR AR A T B P 2R
21 #T(one-way  ANOVA)FIXL A 2 77 253 Hr (two-way
ANOVA).

2 RS9

2.1 IREBEEETHEE

SEUC AN, ZFEFFEM, 0~36 h /KR B 418
M 17.62°CRER 15.73°C, FJEHE FrE T £ 42
(i) () 9L 88 RN 8 8 T I 3 25 57 (P>0.05)(K] 1A A& 1C).
DO 7£ 0~12 h WAL /N, 4 SE g 4 2 W) TC b 3 25 57
{H M\ 24 h TR KIS B 20 DO &t i 35 v T I 25
55 20 AN REZH (P<0.05), DUZRSCIGZHANAE 60 h B DO
& g F KT X IR ZH (P<0.05)(E 1B).

SCIHHIA](12~60 h) PO; -P MJEASLAN K, &50
B 2H 2 A TG 1 3 2% 5(P>0.05) (8] 2A). DIN ¥ BE ] 52
P —E e sh (K 2B), Bl 24, 48 160 h if, D12&
S YA I G v T A S 99 2H (P<0.05), 7E 48 h ik F]
R {E(6.17 pumol/L); 1 KA i SLI0 2 MJEAE 24 FI
48 h It EF LT 25 F X R4 (P<0.05).
TR B R ST
AT I EE 5 PRI A Y ik ] (Bacillariophyta) |
FH 3 ] (Pyrrophyta) . #5 %1 J(Cyanophyta)fil 4 /]
(Chrysophyta)=§ 4 4128, I:it 28 J& 32 Fh, 1FifHE
YIRh R LIRS o 3, H R o TRk A 3 R AR

2.2
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Fig.1 Variations of environmental parameters in enclosure experiments in Sanggou Bay
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Different letters indicated significant differences (P<0.05). The same as below
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Fig.2 Variations of nutritive salts in enclosure experiments in Sanggou Bay
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Fig.3 Abundance, diversity indexes and evenness indexes of phytoplankton in enclosure experiments in Sanggou Bay

FLIE R 427~2185 cells/L, M REERFEIRA, 60 h
BRI R, FH{EN 1463 cells/L, 36 h
AP VR IEAE ) B AAIK, “FI(E R 743 cells/L. 455K
AR, 12 h J52s SR AP iR ) 5 B s T
DRI R 3 9236 2H (P<0.05) (8] 3A). sddskifE, &
[ PR D P Fh Z AR PEFE BRI K, {2 48 h /K
RUSE SO0 21 5 2 I T A S50 4. (P<0.05) (¥ 3C), i
S A B I A B TG 2 2 5 (P>0.05) (] 3B).

IRAA Hp P 3R o A 4 2 55 40 32 JE 8 (Pseudo-
nitzschia delicatissima) . 2% # (Surirellasp.) . 2B #
(Nitzschiaspp.). F1HT#(Synedra spp.)55. eSS B

SRR, HAEAIERN 114~1133 cells/L. 7F
SCEY 12 h A, ALK ARHIER R RS
T H A 523 4H (P<0.05), 1 48~60 h i, D12 5zuaq
T b 3541 T A 76 98 S 6 2 (P<0.05) (18] 4A) » RS AT
SCISHIA R, HAE 24 h 5, 2SS KA
e ARG, O 2 S T A SR 2 (P<0.05)

FE 12 h B, 25 (O IR 2500 i 2 v T b Se g A
(P<0.05), {H 36 h J5, DIZESCH04H R 2 E o,

D285 25 ) IR A B G 3 2% 57 (P>0.05), H =3
2 T ORI S 2H (P<0.05) (K 4C), SHTEETESS
SEYZH Y B ) AR FLRRAE 525 TE BEARRL, 0 24 h 5K
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Fig.4 Abundance variations of main phytoplankton species
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D 2H S 565 2 R R 0 8 S 6 20 1 S o T U B IR
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LI A1 (P<0.05) (1] 5C) . 455250 20 14 S0 5 15 2% ik
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(P<0.01); HE] . BfI=xFR5EEY) SR . DIP, H &
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*FRFEA Y I 5 3 IEAH G (P<0.05); FRFHAEY 5 H
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3 itig
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ST FREA W . I TA] <R EH A W 45 S A 25 A 5
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Fig.5 Changes of pigment characteristic of main phytoplankton species floating in enclosure experiments in Sanggou Bay
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Tab.2 Two-way analysis of variance of the significant difference of variables in
different experimental groups at different time

A AR S R R P ARt 7 S A i P
Variable Source of variability Variable Source of variability
i B B[] Time 239.625 5 07 | TEHMEILHE A Time 162.636 5 07
Temperature SR 2749 2 0.077 P. delicatissima SR 166.825 2 0
Mariculture organisms Mariculture organisms
B} 1) < S5 58 A= ) 5268 10 0 Fof ] < 8 A 34246 10 0
Timex Timex
Mariculture organisms Mariculture organisms
AR B[] Time 81.498 5 07 WEE P ff[H) Time 139.457 5 07
DO SRy 380.545 2 o7 | Surivellasp. e, 1317.954 2 0
Mariculture organisms Mariculture organisms
I ] < F2 5 2 1) 61.204 10 07 i ] < 27 A= M 133.358 10 0
Timex Timex

Mariculture organisms

Mariculture organisms




72 I A N %43 %
gR2
E=R IR EL 53 AR EL AR EL sl Y
- BRKR F df P - ERHKR F o df P
Variable Source of variability Variable Source of variability
i iflE) Time 2492 5 0.049° B3 Af[E] Time 101.447 5 0
Salinity 54 0.301 2 0.742 | Nitzschiaspp. =g/ 210741 2 07
Mariculture organisms Mariculture organisms
i ] < 58 A 1) 2371 10 0.028" I ] < 58 2 1y 26.462 10 0
Timex Timex
Mariculture organisms Mariculture organisms
WREETCHLEE BFE] Time 4963 5 0.001" EHAT iFA] Time 99.431 5 07
DIP FB ) 1.614 2 0.213 Synedraspp. 5 1 ) 152.874 2 07
Mariculture organisms Mariculture organisms
i ] < 58 A 1) 531310 07 I ] < 58 A 1y 20.593 10 07
Timex Timex
Mariculture organisms Mariculture organisms
wimvERE BHE Time 55387.335 5 " mMegza WA Time 102.890 5 0°°
DSi FR Y 19061.666 2 0 Chlorophyll a7 /- i 55807 2 0
Mariculture organisms Mariculture organisms
I ) < F2 58 2 1) 26260.298 10 07 i ] < 27 A= W 8.958 10 0
Timex Timex
Mariculture organisms Mariculture organisms
RARPEJCHLAL WA Time 710243 5 07 e d: ] Time 50357 5 0
DIN FEB A=W 86.927 2 ** Fucoxanthin sz /- iy 330.139 2 0™
Mariculture organisms Mariculture organisms
I ) < F2 58 2 1) 42.865 10 07 i ] < 27 A= W 29.592 10 07
Timex Timex
Mariculture organisms Mariculture organisms
ZREVEFSEL B Time 44170 5 0" LMy WBE Time 73.195 5 07
H KR Y 3.583 2 0.038 Peridinin 51/ 10.741 2 07
Mariculture organisms Mariculture organisms
I ) < FE2 5 2 1) 5946 10 0 ] < 27 A= M 8.518 10 0
Timex Timex
Mariculture organisms Mariculture organisms
Y5 Bf A Time 18238 5 07 M BFE Time 77870 5 0
J B ) 0.515 2 0.602 | Alloxanthin g8/} 4 83.665 2 07
Mariculture organisms Mariculture organisms
I ] < F2 B A 2.821 10 0.011° N ] < FE2 58 A= 1) 25562 10 0
Timex Timex
Mariculture organisms Mariculture organisms
FRE i) Time 76.844 5 0"
Abundance  F2gi k4 210015 2 07
Mariculture organisms
I ] < F2 B A 20.569 10 07
Timex
Mariculture organisms

e xR WBEAHE(P<0.05), **Fmik B3 A )6 (P<0.01)

Note: * indicates significant correlation (P<0.05), ** indicates highly significant correlation (P<0.01)
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0.05) (1 1A, & 1C gk 2), HUI2RFEFIEIN T DIN
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TR 1% 55 DL 28 U8 B AR R 8 ) AL B E F Bk T 77
WAt ) 4 KA 5 (Sanna et al, 2004; Ward et al, 2004;
Jiang et al, 2016; W £ K5F, 2019), Ward 55(2004)ff
U, DUZRUE AT R 23 Whil PR RS Hh (0 TR AL )
| B IR TGP Y Bt r= A AR R, 0 5
ARG A 7= T K RIS RO . AEARBIEFE
B IR TE g ML B AE F 2 e 20 SR A TR AR ) e S b
REERMEZERE ., KERFE2005)MF 7R EIR,

TR B SRR A I A RE T 38 38 v T, X (A e
AR SRR R T S 4 DL A R B, I T e
K A, RACEREN I s A Y T, P 2 e A
YK, XL EAE AR S SRR 8 R RS AR SR
fF7E(Yang et al, 2015; BERHEAE, 2017),

WFFE 2, R DX PRI R B A —
VEREME, RIS [) — > 1] 28 (32 B2 ik ) AN [R) ] e
AR E B (G AT 4L, 2005; Bougrier et al, 1997;
Mafra et al, 2009), 12 W 7c DUFEXE DL TH fb 5E 2 i
YiRh, B X R O R AR B R TR, D2
~F- AU ) B £ B S RO Al #E R 6 28 (Ward. et al,
2004; Mafra et al, 2009), Shumway (198557 % #K,
55 R /IN I ik B BB AH B, RO - 415 (Ostrea
edulis) B ) T3 564 45 & H 3 o Rouillon 45(2005)
TR, F Bk o SRS, (EZETR DL b sl
K 25%~30%. 735, TRATLLAF(2008)F ST 4 R,
ML 53 DT 45 7 J5 Y 385 (Prorocentrum  donghaiense) (14 15
R m Tl B 453 (Skel etonema costatum) Fi/N
#: (Chaetoceros minutissimus), AHFFEF 0, D250
B A KA B B B 5 A 24 h R B EIR TS FIXHR
(&l 5D), 1 3 B R R PR A AR AE {5 2 (Pan et al,
2020), UL DIEXT R R I8 B RCRAER 3 . Loret
ZE(2000)F 75 & R, A5 B e e /K b 1 B B ARV BRAIR
ELBR 5 HOR A2 HH BL A 2 3 A L, RN K 3 UL (Pecten
maxi mus)if f& 2 PEFE PR FE BRI DG T DL 28X hek i
BEEE, Bougrier 55(1997)H 3~4 A [R] B4 77 A )
1B A THRE IR R K A W & B, B H 22 JF ¥ (Nitzschia
closterium) ., A2 [ ff T 34 (Chaetoceros muelleri) Fl Hh 1 &
FRTRAR A MR I HE o AR ST E— 2R SE T HF
L DU AN [RI AP Y Rk e AR A B e, X 4 Bk e
FIERR R 22 SR, B, USSR s A NEE
BRI PEBREAN , (E X 32 T i AT FF 35 4052 i A K
4y, BAEARDFFTF, FESFPISHF TN,
FHRHFFAEAHRAIRE

T VI R 0 1) B AR 25 S R T WL DL 2R e B

BEMEENER, Wt N RS ER AR KT
WY (>3 nm)IE R, HIEERCRBE YRR R3S
AR PG I 2 fx Kl (Ward et al, 2004; Pan et al,
2020), HEWFRFRAR>3 um (0 PFORLA SO B R AR
50%, MXRLAR>T wm 150K S0 B 2R 0 AT 38 100%
(Cranford et al, 2011; Pan et al, 2020); K &Nl
(Dreissena polymor pha) i] & £ #i42>7~100 pum 7% JiF
Y, HXPRAR N 71~95 um Y M0 &
(Naddafi et al, 2007), Jiang 25201955t L B,
725 J3 U1 (Argopecten irradians)AH X T-/IN 5 F1iR 50 7 i
Y, BB MR AE Y , U R A )
fEEAR FAREEMTFSRELHEMBR T LERT
HARM K Py E D28 A 2 B Mk LU ARk VR AR
TR Y, U HOE ML U Y , S0 X HEBR R
4K (Cranford et al, 2008), K, GLRLAL TR iEAE 90 %)
12K} SRR B S 7 (Dupuy et al, 2000; 2%
4 2020), AWFFRLGER BN, 48 h JG KK 4Rk
JE Jh 3 v T R B A R R i S 56 21 (] 5C) Pras 2T
SRR BRF AR 2R SR T IR A rp A A ZORIAR T
FEERLE 3 pm DU (RO 7 i A ) R R &
Fo)o ARMFFTHE—UESE T LSS FE X G 8 e 2 1)
ARKAWHEEHERN, X5 Jang (2016)AF5T 4SS
AL o 1R %% B DS RIS UK AR /N BRI R T Ui
TP S 7 Ui s ) =F B S 2RI, kD T G v DA
VIR B IR 58 e R B, T S SRR 7 e AF
TE D128 3751 [X ik (Petersen et al, 2008; Cranford et al,
2011; FEMBEE, 2019), [H5DIZFRAAH L, KA
7 B D) X} i R ok v A W G 2 i (] 5C),
E—2 R T 2 BN 2 0 Y 3% 5 AR T P i A
FRRESZ i) g 25 AN ]
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Effects of Culture of Patinopecten yessoensis and Gracilaria lemaneiformis on
Phytoplankton Community Structure Based on an Enclosure Experiment

XIAO Xueyan'?, LIU Yi%, NIU Pengli'?, CHEN Xin'®, FENG Zhihua', WANG Xiaomin®, JIANG Tao>"

(1. Jiangsu Key Laboratory of Marine Biological Resources and Environment,
Jiangsu Ocean University, Lianyungang, Jiangsu 222005, China;
2. School of Ocean, Yantai University, Yantai, Shandong 264005, China;
3. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of
Marine Fisheries Sustainable Development, Ministry of Agriculture and Rural Affairs, Qingdao, Shandong 266071, China)

Abstract Enclosure experiments were carried out in Sanggou Bay in autumn 2015 to study the effects
of high-capacity Patinopecten yessoensis and Gracilaria lemaneiformis culture on physical, chemical, and
biological (phytoplankton community) factors of aquatic water within 60 h. The results showed that the
concentration of dissolved oxygen (DO) and dissolved inorganic nitrogen (DIN) in water, and the
abundance and composition of phytoplankton population can significantly change within 60 h. After 12 h,
phytoplankton abundances in the experimental groups of P. yessoensis and G. lemaneiformis were
significantly lower than that in the control groups. The filter effects of P. yessoensis on four dominant
diatom species (Nseudo-nitzschia delicatissima, Surirella sp., Nitzschia spp., and Synedra spp.) in aquatic
water were significantly different, indicating a greater filter effect on P. delicatissma and Surirella sp.,
than that on Nitzschia spp. and Synedra spp.. The characteristics of photosynthetic pigments in water also
revealed the selective feeding effect of P. yessoensis on phytoplankton; that is, P. yessoensis could
significantly filter fucoxanthin (characteristic pigment of diatoms) and alloxanthin (characteristic pigment
of Cryptphytes) in water. On the contrary, prasinoxanthin (the characteristic pigment of pico-algae) was
significantly higher in the scallop groups than in the control groups and the macroalgae groups after 48 h,
which indicated that the cultivation of G. lemaneiformis had no significant effect on the biomass of
pico-algae.

Key words Patinopecten yessoensis; Gracilaria lemaneiformis, Phytoplankton community structure;
Enclosure experiment; Sanggou Bay
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