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W= WRISERIEIRH H (Prorocentrum donghaiense ) F1H ) B 2% ¥ ( Skeletonema costatum ) Wi Fh 7571 & & B
EHARSM R G REIOCSH 22 57, PR B (17.20.23 .26 C) JEIR[40.80,120,160 pmol photons /
(m® +s) ] EeE(0.1.1.0.5.0.,10.0 wmol/L) WA EM & (1 x10* 3 x 10* 5 x 10* .7 x 10* cells/mL) %5 4 4~
REK 4 KPR T2 WIS, B RSRW] W W RN e G 3R a W T S0 J30 77 A A L 08 283 e 114 2 ol
MR (P <0.01) DGR GRE FIGAEY AR E B EHW, BERERIIEY ,1E0.1.1. 0 pmol/L L # #1454
Hh, 2R A i SRR MR T B AR R AR AR R T RE IR AR S AR T I T AR S AR SR A Th )
ARSI 20 = B FE S Y8 S 7E 5. 0 1 10. 0 pumol/ L @ RS oy, vy ) i SR S AR 1 D P SR A e R, A W
W, AR ENIOCSEF/F, o BB kB E , RWIHOG GG MEAE ; TE/NY 4h M AR FURITE K1Y
PO TR o 1 2% 3 T 355 95 0 00 PR s ik B e {1, 92 WYX B R R R BE 058 0 10. 0 pumol/ L B 1R 6 ok B2
H,4 NSOGB EURR, CA TR, B S R AR AR PRSI ORI, h &
SRR TP T R AR 2 B R DG IR

KGR R P AREE R a Wk HRERIOESH

FE S ES: X505 XERIREG: A

RS ARG, PRI VR Rk
FEHMEA R IR LS AL, Beie R N T
BAAEY RAEVE I B R LR, S o K A R R
1, o BAERK AN K B 20 e S IR g
PR R S DT B WV 3 2 S A B, 3K
PRGOS v B R R R

{18 i A 5 S5 Y SR S R R T S
AN o R AR I LA R R £ T 2L
P18 o Rl L SR VL Y Sl SR R A A 1 B
AU TRIRER LR PR AR A R B A
L GAHIRRE O E RS ZFINE
T HAE AR X v il 2% 38 25 % T of ) 52 o

( Prorocentrum donghaiense ) J& T W ¥ |7]
(Pyrrophyta) , #4F 5 H 72 A5 1E 3 [ AR it 2 5 |
AR H i 4% ( Skeletonema costatum) J&
FHE#: ] ( Bacillariophyta ) , 84047 T 3% H I 1
TR o AR, 76 TR [ AR SRV I X, e A
VLW T 3, 4 T AR 2 k) T2 2R R 22
AR D SRR R B AR (R 1 R 2)
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pmol/L 4 K-, P47 SEBZH 2 N A A e 2
/2 FEFRFEME . BEIE ST B IR I B AR 30
M TR, 1 0.45 m I8 B 8 i 1) T 7K | B

IR ARSI Pt il 2 v e 2K T P oo T KR
ZEAF 9121 TRy R 20 min, BLSEPREEOE R
0L, B E IR IRADLIE LU PR 2 12 he 12 b,

£1 20142018 £RERELFEREFERPHER =100 km® E (HEEFFRELR)
Tab.1 Red tide of Prorocentrum donghaiensis with an area =100 km’
off the coast of China from 2014 to 2018 ( China Marine Disaster Bulletin)

FAy/ Year b 45, Location % H ) Date of blooming ! Area/ km?
AT R H 5 R 5.8—5.15 600
WL LS B i I 5.21—6.3 300
WL LBy i 5.21—6.5 170
2014 WAL AR R 5.27-6.3 400
WL & PR 0 1 35 5.21—6.9 100
T 35 R 3 5.19—6.11 320
WrvLia g 5 4.26—5.3 200
2015 -
e 5.26—6.2 100
BRI AR 5.17—5.20 820
WILAE S L AR 5.9—5.12 470
WHLFHLARRR 5.12—5.16 200
2016 WrvLua g5 5.12—5.22 480
WA L L 5.16—5.21 120
W RO 5.22—5.30 100
WL AL L 7.18—7.21 350
2017 WL L3 5.20—5.24 220
2018 WiV L8] B AR Sk 1) 22 )i 5.27—6.6 210

£2 20142018 FHYBEERBREEBER =100 km® E4(FEFEREAR)
Tab.2 Red tide of Skeletonema costatum with an area =100 km’
off the coast of China from 2014 to 2018 ( China Marine Disaster Bulletin)

B[] Time b5, Location %/ Bf[E] Date of blooming T FH Area/ km?
2014 T AR LIRS 7.21—8.13 140
2016 EHRITO 8.16—8.21 2 000
2017 LI B W 5.17—5.19 100
WO IR R AR 6.20—6.26 180
7.7—7.11 100
2018 WL AR KR BRTE 5 LR I35, 8.9—8.15 150

1.2 EERFEITH

B e 2 RECT mL B, & IR
700 [ 7 Jim 7 20 8 S e T TR I 3 A
JEAERE AR TR 3 U ORI
1.3 XEHERBIFRE

AT A K 1 A T D SR R R
SRBEAE NI T 2 N B RS0, R A S A
PFBCEL 3 APATHRE, DBy 1k B2 B EE AR K sl
DUR) I ORUE— S5O A2 KR, B3 K€ I T3l 5 3
W3 K HBEHLIREE 3 APATAEHEI AL B SR A
LR, ST R B A i AR B F RO

Bt o SEHRI AP B, 5 — B BUE IR L
10 d, 7051755 0.2 4.6 8,10 KU 28 X
a DURVREZ AN - IR TS 0
R 0 25 S 96 23 I PR~ K A, 4% 4140
U tE R SRR AR AN TR SO SRR a R
LSRR O RO EHA 5. SLRE B
BORBRRER S I S2 56, A2 K A I 2R 10 R A7
BRER S T, e B2 8 0 28 22 i 50 Y 52 56 K F
P 12 14 16 KINGE &5 H8hr. R AM 2R
2 WAL ( PHYTO-PAM WALZ) M 15 F./F, . .
rETR,,. Iy SFPOCSHL, Bl K 1= 4 DGRER]
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FHI B ML Fh, T (38 6 32 63, i T 75
35 e 2 7

m U 73 (4 & dfE, B2 40,80, 120, 160 pmol

photons/ (m” + ) s BER R 2 6 A 1% o 4

P=R/(axR +bxR+c) (1) B R iR Kk 220 %52 0.1.1.0,
K P AR SN AR AL M rETR F1 5.0.10. 0 pmol/L 25 4 ASsK -5 25 1 [t F 8
it sa b HEREL JUl B 45 T 40 i B 43 ) B 10° cells/L. 5 x 10°

1.4 EXXWiEIT

VWG D6 B IR ER W S Wt A P i 4
ANHER TELE 2 IR TR AR T A T 11 R o a0 T el
W KR, BEE 17.20,23.26 C 4 A4Sk

cells/L 52 T J AR 20, 358 200 M 32 o 4 1 14 1
x10* 3 x 10* .5 x 10" 7 x 10*cells/mL %5 4 4~7k
S, B ) T A ) R K AR AR T IEAS R
L16(4°) LHEE LR (£ 3) o

I8 R R W R H7E AT 0.2 ~ 0.5

®3 EXXBEREMEERa REREEE

Tab.3 Orthogonal experiment table and the peak value of chlorophyll a mass concentation

g D g mmaymy  RPRTETTRR e IR
Test Tenlpe{ature/ [ pmol photons/ Phosphate/ Initial biomass/ Chi.a,. (PD)/ Chi.a,. (SC)/
C ) (wmol/L) (cell/mL)
(m* -s) ] (ng/L) (ng/L)
1 17 40 0.1 1 x10* 80.22 39.51
2 17 80 1.0 3 x10* 97.63 71.76
3 17 160 5.0 5x10* 228.58 240.00
4 17 120 10.0 7 x 10* 389.80 457.83
5 20 40 1.0 5 x10* 147.79 69.92
6 20 80 0.1 7 x10* 116.78 71.81
7 20 160 10.0 1 x10* 208.13 388.95
8 20 120 5.0 3 x10* 164.44 357.68
9 23 40 5.0 7 x10* 214.59 319.97
10 23 80 10.0 5 x10* 325.96 637.55
11 23 160 0.1 3 x10* 86.04 24.41
12 23 120 1.0 1 x10* 76.95 74.80
13 26 40 10.0 3 x10* 287.62 402.83
14 26 80 5.0 1 x10* 105.75 378.09
15 26 160 1.0 7 x 10* 150.19 36.70
16 26 120 0.1 5 x10* 103.36 65.83

{1 Chl. a,, AURMERE a ISFIYELE, PD AR ARMEIEIT B, SC AR L& & B

Notes: Chl. a,,,, represents the peak value of chlorophyll a,PD represents Prorocentrum donghaiensis ,SC represents Skeletonema costatum.

1.5 HESMELE HEBAD TRRFMAR FEAERES BF,

M2RER a BRI A1 PR iR (2
BURGOR) AR 1 AR b, O HL PR A A
PR SR A 7 ) 2 IR S A TE AR T

BOAR SCIEIUT SR 2K a TR W L B D 70 T4 A
PEAT LR U5 22 93 Bt (One-Way ANOVA) | BT f
Bl 3 AFATREIME . W4,

F4 MEFRaREBEREEEFESTR

Tab.4 Table of Chlorophyll a mass concentration variance analysis

JERR(B) ,
M=N5:S ‘ REREN (C o) =
i FHRECA) e WRAE(C)  BEBED) oo
Fact Temperature/ [ wmol photons/ Phosphate/ Initial biomass/ Critical val
actor C pmop ( pmol/L) (cell/mL) riieat value
(m? - s) ]
Chl. a,,, (PD) 0.12 0.04 13.09* " 0.88 3.49
Chl. a,,, (SC) 0.06 0.22 38.53" " 0.03

T PD AR ST, SC AR P B A0, » « AR, P <0.01,

Notes: PD represents Prorocentrum donghaiensis ,SC represents Skeletonema costatum; % * represents extremely significant, P <0.01.
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2 4k

2.1 RiEEREMPHEEREHEER a RER
FEIEE X tE

W Ty 25530 (K 4) R, AT 4 MEER
HPBAE IR 5 Ve X 7 Vi i R S R o ) e Ak
Ra TR EREARLEZENZE (P <
0.01) , A JEIE W0 h6 A= W 1 s iR 3, ik
T IC AR B B AT AL, S AT IR I BRI AR R a
Jo iR A AN [R) ol T 5 e R A 1 A b A (T
1) 7£0. 1 pumol/L BFRER MR BE AT, A< i B 3 i
LR a BT WS IE(E I £ ARiEZE K (70. 64 +
6.96) pg/L; 1. 0 wmol/L W fig £ ¥k BF 41 K
(79.22 £8.05) wg/L;5.0 pmol/L 5 £k vk Fir 41
H7(137.85 +16.91) pg/L;10. 0 pmol/L 5 ik £k
WeFEA 4 (206.31 £10.57) wg/Lo 7E0.1 pmol/L
1.0 wmol/L Wy 2H I # M2 £k ¥k B2 4, BR
A,B,C,D,(NO.15) )55 0 RFFEE TR, 5 8 KF%
£ 0 pe/LAb, HALSZER A 28 K a w555
T AITEREFRIAIEE 0 ~2.0 ~4 .0 ~ 6 RIEK,
KNG 5218 N . 76 5.0 wmol/L BEfRFL M
JE4L, A, B,C,D, (NO.9) A,B,C,D, (NO. 14) 53
VI BT, 7225 4 RIk B {E 5 F %, A, B;C,D;
(NO.3) \A,B,C,D,(NO.8) 7EH; 37 il I N 47 2% |
Fts 7 10 pmol/L i R £k ¥k B 41, B A,B,C,D;
(NO.10) 7E5 4 Rk B A, HoAx 3 4 FFL
o

7E0. 1 wmol/L BEFRER VR A , v il B F e nt
DR a T W IE(E A £ drifE 25 (29.97 +
4.21) pg/Ls 1. 0 pmol/L #i B2 4 ¥k Ji 241
(38.46 +3.36) pg/L;5.0 pmol/L @R £h vk i 41
J7(188.73 +12. 62) pg/L;10. 0 wmol/L ik £h
W2 2 (294. 63 £19.30) we/L,5. 0pumol /L 10.
0 wmol/L BEMRER IR LI M4 K a WE B & T
HAW . #£0.1 wmol/L BEFRERME AL, 2% R
a WREE T4 2 a3 4 KR B, 7R85 SR AR Y
R B RK Y- (<40 pg/L) , Hrb A,B,C, D, (NO.
11) \A,B,C,D;(NO.16) 735l 745 8 .10 KFEZE 0
we/Lo 76 1.0 pmol/L Bk £5 vk i 40, A,B, C, D,
(NO.5) 7es5 57 N F5 2k BT A,B,C,D, (NO.
15) Fp8 FREFEF45 6 RFEE 0 pe/L; KM
TEH 4 Rk, Hrp A,B,C,D, (NO. 12) %5 8
KFEZE 0 pg/Lo ££5.0 wmol/L BEFRER W B4,

BT 6 Ruls 8 Kk B TR, 78 10.0
pmol/ L BEFRER M BE2H , 25 4H [ A 1565 6 KE(%E 8
FIRBNEAE 5 T, BB FRAMIE 4 S BhRER
JEIKAP- 2 2R a o R BE LR R (> 200 we/L) o

F£0. 1 pmol/L. 1.0 wmol/L iR £h ¥ & 21,
R BR A,B,C,D, (NO. 15) MH4%3R a Jit
SV LR B R R N RR R T B, R & R
SE 5 TP U B 2% B B I ) A2 Ak Y i RO T AR
JR PRI 3R a o R A R E , HL TR R
W R F A & ¥, 7£ 5.0 pmol/L, 10. 0
wmol/L B B2 #h ¥ B 2H, R W J5i W 3% b BR
A,B,C,D,(NO.9) .A,B,C,D,(NO. 10) F41, -4
2 a BRI R AW BT P AR
JAARSERE AR a Jou U BE S Iy b 3 e
EAKTT T R 28 4, SARBERR $h Wk FE Y 2 ZH AR
o, B AR AR R a PR B R TR
JEHIE o AR i B R I i SR 4 R a BT
W BE TE B 57 5 BT 43 0 7 A B,C,D, (NO. 4) |
A;B,C,D;(NO. 10) ik 2 i KAH
2.2 FBEREMDHERZEIMBEREEH
HRKXTEE

2 30 5 o v 3 7 K P Y AR [ 0 3 Al O
fE FRER AN TR S0 50— B B 7 AR X 2% 4
PEATRERRER AUV, 1 1B W R ) 8 I 7R vt It
OSSR TR U A5 A T R . AN
JE e HPRRAE R AR KRS B E Sz —,
LRAR a BTV R Y AR 0 R IF 4R
AR 2 E AR SR R T R R K a
Jr i 5 A R A W R IR AR RO R
Sk y =0.05x +0. 57 ,R* =0.88,n. =96, P <0. 01
1y =0.18x -0. 99, R*=0.98,n=76,P <0.01, ik
AT 53 A W A i DA M B R R .

FE0. 1 pmol/L. 1.0 wmol/L iR £h ¥ & 21 ,
ARG EEL PR A,B;C,D, (NO. 15) | 4 th
T REF R ETHE S P B AR AN R R R
[, HAr, A, B,C,D,(NO.2) .A,B,C,D,(NO.5)
AR F ARG BRI, HAR & HAEH: 55
WNFEE 0, 7£5.0 wmol/L F110.0 pwmol/L R
AR FE A, i IR 1 A J0 8 T A i 0 e = B 1
Th 2RI I VA K A, v I B 2 st DR g B
£ 10. 0 wmol /L B iR £k ¥ 2 20 41 i 7= J8 48 fin o5
P, A;B,C,D; (NO. 10) 7L b T, 7E3: 7% N
KFRKRME
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1038 o\ w7 ok % ¥ R 30 &

1501 0.1 pmol/L ~+ E‘é‘é 100 0.1 pmol/L < S% é
—— i - s
—~ —-NO.11 = 5 —— NO.11
g§ ——NO.16 @ —— NO.16
® ®
ﬂ: }S ﬂ: }0 %
%%j?“ G
%S g M'E. g 40
2% =
¥es ¥es
55 58 2
% 2 4 6 8 10 % 2 4 6 8 10
1% F% I 7] 15 0 )
Cultivation time/d Cultivation time/d
2007 1.0 umol/L —4-NO2 100 1.0 umol/L —4-NO2
——NO.5 ——NO.5
0 —-NO.12 S —-NO.12
i §§ 160 < —-NO.15 i E . ——NO.15
Be% 5
“g ~ E 120 ﬂ ©% 60
SEF S2%
WE 8 WE
® o8 8( o2 40,
FES ®EE
55 £ 8
s 40 8 20
00 00
S| s FEIN IR
Cultivation time/d Cultivation time/d
250r 5.0 pmol/L 4007 5.0 umol/L
—4-NO.3 —-NO.3
=) ——NO.8 -~ ——NO.8
i gé 200 —NO.9 i §§ 320 —-NO.9
& /// ——-NO.14 REZ —-NO.14
°E 150 i °8 240
B2 =k
SEP BEE
EEE w0 % &5 160
o @ o @
E5E L] sE
o 50 / o 80
9
00 2 4 6 8 10 0 2 4 6 8 10
it 37 I 1] i 3% I 1]
Cultivation time/d Cultivation time/d
4007 10.0 pmol/L I —4-NOA4 7007 10.0 pmol/L 4 NO4
L s ——NO.7
w3 320 %'“ —-NO.10
——NO.13
Méé gsé
ﬁ ®% 240 o3
== 3 e 3
< _E‘ = S B2s
5 E 160 #%5 £
e @§§ ]
+=8 ! = ‘;d
S§ s S3
00 2 4 6 8 10
F R [A] b F%INF IR
Cultivation time/d Cultivation time/d

NO. /R IE3C L5041
NO. represents orthogonal experiment group.
1 XRiBFRFE(EZER)MPPEFE(LAE) FRBSREREATEE a REREEZN
Fig.1 Mass concentration variation with time of chlorophyll a in different phosphate concentration groups of

Prorocentrum donghaiensis ( left panel) and Skeletonema costatum ( right panel)
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~ 12 ,~ 0.1umol/L -ePD NO. 1 5 15 1.0umol/L  -oPD NO.2

3 R & --PD NO. 6 £ -<-PD NO. 5

= ,A 2 -s-PD NO. 11 5 12 --PD NO. 12
m= S / o ©PD NO.16  #— 3 --PD NO. 15
# 8y S 2 +SC NO. 1 #3835 9 +SC NO. 2
2 _= a X +SC NO. 6 B_z +SC NO. 5
S AN +SCNO.11  ES% 6 +SC NO. 12
RTINS +SCNO.16 o -+-5C NO. 15

S 3 S8 S 3

=] 5 S g

2 2

® 0 @ 0

BRI BRI
Cultivation time/d Cultivation time/d

’é 100 5.0umol/L  -e-PD NO.3 ’é 250 10.0umol/L -e-PD NO. 4

£ > -o-PD NO.8 £ --PD NO. 7

= N 0.9 — 200 --PD NO. 10
oS 0.14 % 3 --PD NO. 13
= or gz Eu

— N * — N .

=SS 0.9 =TS 100 B >SC NO. 10
o2 0.14 g +SC NO. 13

g S 50

=1 =]

2 2

q )

BRI TH]

Cultivation time/d

FEFRIS TR

Cultivation time/d

B2 BRI FREEREPENFMEREEEFENZIT

Fig.2 Effect of phosphate addition on algal cell abundance of Prorocentrum donghaiensis

and Skeletonema costatum

2.3 FRiEFEREMPHEZRERALSEBIXT
XFIER DS EL BT H o0 #T , B IR AR T IR
Hs[ & A,B,C,D, (NO.15) ] F,/F, FasEF 0.5
et BB/ (<0.2) , H— i Trh i & 4%
B P AR F/F, PSR R (>0.5)
(K3) . AifF I H % A,B,C,D, (NO. 15) F /F,
MIZAREE S 0 RIFLE T, 55 8 RIF2 0,1t
BFIF 28R a BT W B BE 2 0, B A,B,C,D,
(NO.15) ,7£0. 1 wmol/L 1 1.0 wmol/L F#aEh
WA P HAR A R 3 F/F, 55 pumol/L
10 wmol/L B R L Mk FE 41 A2 i , 2% BH A Mg Jit R i
XA PR BE (1) it 32 J1SE 5, TR B 488 FL/F,
3 T A 0,204 K R 8 B g {H, A,B,C, D,
(NO. 16) \A,B,C,D, (NO. 12) 7£ 35 F5 A 30 i Bl 57
W, RIS ER a BT iR IE N O A3 A AT
REE LB N B R G2 L. 7E 5. 0 mol/L.10.
0 wmol/L BEMREL MR FEA , ol & 4% F ./ F, TEX:
FERII b TR fe bR, Sk SN T R T AR I
Jir P S5 5 [vi) i Jbb 198 21 1l 1R 6 VA 32 280, R A i
IR B Je AR, IO A0S M s, 7E 10. 0
pmol/ L R 6 R 5 2H , 2R v I 3 R v 1 2

AR IR0 G F,/F,, AR, R
TEBEIRER 70 251, IR BE DGR ) i A= 4y 1 %
A TEPER AL/

BRMDEREF AR o 5 F/F, A3
PI(E4),F/F, 5 o BABFEHLEIEMK
%,y =0. 38,R*=0.83,n=192,P <0. 01, FH5%
REA AR IOG A 1 1, o R 4% 33 R
5 aE MRy A mE ks A K. AR
BEPER A,B,C,D,(NO. 15) 2L R FEIE T2 6 K
RO, HRKH o HfE T 0.2 £4,5.0
pmol/ L R ER 2H i ey , 2 B 1HG P AR v J5E R R O
REFI IR 5o o I B AR B B IR A A R (>
0.2) , FREIZAR I FOG G 48 B XDERERY A 2
FASE o

£ 0.1 pwmol/L F1 1. 0 wmol/L il ig £k ¥k &
A, R B rETR,, 2R E (5) 12 1.0
pmol/L WEMRER Vi FE 21 , b Il B 25 B rETR,,, AL
BN 7E5.0 pmol/L 10.0 wmol/L Bz £k ¥ &
4, R CBE rETR,,, S8R, Ul BH Wl 12 6 vk J32
Jok v T B L AF T H 1% 3 AR
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Factor ’ Critical value
1R Temperature 0.07 0.25 0.07 0.31
PRy b JtHA Light 4.00* 5.13* 0.92 1.45
Prorocentrum donghaiensis iRtk Phosphate 2.24 1.00 3.16 1.72
VA4 Y& Initial biomass 0.38 0.80 1.34 1.34
3.49
& Temperature 0.50 0.67 0.37 0.66
e R AT JEIE Light 0.57 0.96 2.81 5.71*
Skeletonema costatum Wil Eh Phosphate 7.75%* 3.24 0.95 0.56
VI Y& Initial biomass 0.23 0.88 0.85 0.36

T = ORI B, P <0. 015 = AR B, P <0.05,
Notes; #* # represents extremely significant, P <0.01; * represents significant, P <0.05.
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BARIEAE22 ~28 C° AN A B o B IR DRIR DA A X AN
15 ~25 CRMBP A RAIN K . e 3.2 BHRERIEAMEERT L

JoHE e JEE A — 7 UL 1] PN B 6 IR A3 g 384 PRI ER AN I, AR 7 J5L R SR A AN [ PR R vk
80 pmol photons/ (m® - s) iKFWEAH 5 T P . J3E 2 TR AN 2 B30, 2 WA 2 Vg i P 9

o A BERR AR IR I RE D S, SR R IR B P B A A, R AR BEAE 0. 1
N DR ok e B A ) 2 B AR AE pmol/L 1. 0 pwmol/L B R ER W 41, A\ B, C, D,
JH, AT AT 35 0 B P9 3 e e R BRI RICR ™, (NOL 1) (A,B, G, D, (NO. 5) #2585 — B BE i 97 JA 39
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Comparision on the suitable growth conditions and chlorophyll fluorescence
characteristics of Prorocentrum donghaiense and Skeletonema costatum

SHEN Min', LIN Jun"?, GUAN Yingying'
(1. College of Marine Ecology and Environment, Shanghai Ocean University , Shanghai 201306, China; 2. Ocean Engineering
Technology Research Center, Shanghai Ocean University ,Shanghai 201306, China)

Abstract; In order to explore the suitable growth conditions and chlorophyll fluorescence parameters of two
red algae Prorocentrum donghaiense and Skeletonema costatum , temperature ( 17,20,23,26 °C) and light
(40,80,120,160 wmol photons/(m* + ) ), phosphate (0.1,1.0,5.0,10.0 pmol/L) ,initial biomass( 1 x
10*,3 x10*,5 x 10*,7 x 10* cells/mL) , the algae culture experiment of the 4 factors with 4 levels was
carried out. The results showed that the phosphate concentration (P <0.01) had the most significant effect on
the peak chlorophyll a concentration of the two algae. And it was not significantly affected by light,
temperature, and initial biomass. Phosphate addition experiment showed that in the low phosphate
environment of 0.1 pmol/L and 1.0 pmol/L, the biomass and its stability of Prorocentrum donghaiense were
higher than that of Skeletonema costatum. Prorocentrum donghaiense can survive after the high initial biomass
depleting the phosphate, while the cell abundance of Skeletonema costatum declined continuously. In the
environment of 5.0 and 10. 0 wmol/L high phosphate, Skeletonema costatum proliferated faster and with
higher biomass than Prorocenirum donghaiense. The fluorescence parameters F /F, and o of Prorocentrum
donghaiense were more stable than those of Skeletonema costatum , which showed the photosynthetic activity of
Prorocentrum donghaiense was also stable. The smaller cell volume and larger specific surface area made
Skeletonema costatum reach the peak value of biomass rapidly in the early stage of culture, which indicates
that it has strong phosphate utilization ability. In the 10. 0 pwmol/L phosphate group, the four fluorescence
parameters were the largest and the photosynthetic activity was the strongest, so it is necessary to prevent and
control eutrophication. The photosynthetic activity of Prorocentrum donghaiense was more affected by light, and
the photosynthetic activity of Skeletonema costatum was more affected by phosphate and light.

Key words: Prorocentrum donghaiense; Skeletonema costatum ; concentration of chlorophyll a; Chlorophyll

fluorescence parameters
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