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Toxicity of Red Tide Alga Phaeoecystis globosa Scherffel from
Zhanjiang against Young Penaeus vannamei Boone and Fish Fry
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Abstract: The toxicities of the alga of Phacocystis globosa and the red tide seawater collected from the seaport in
Zhanjiang City in April 2005, were detected. The dispersed alga colony had certain impact on the survival of
young Penaeus vannamet Boone shrimps with 24 h LCs=1.0x10%ells L. The mortality of the young shrimps was
as low as 10% exposed for 24 h to 1.0x10° cells L' of the alga colony removed of liquor. The red tide seawater had
toxicity neither against the young shrimps nor against Epinephelus awoara (3 mm) fry. P. globosa exhibited no
toxicity against the fry of Mugil cephalus and Latescal carifer. E. awoara fry were, however, sensitive to the alga,
of which half died within 24 h in the presence of the alga colony liquor accounting for 10.9% of seawater volume.

Key words: Phaeocystis globosa; Toxicity bioassay, Penaeus vannamei; Epinephelus awoara, Mugil cephalus;
Latescal carifer; Fry

ER U A5 38 B (Phaeocystis globosa Scherffel) & — BAMEEERAEY, FRELGHFERNAEE
IR EHRMRESE, e EEREE T EHA i, B8 7= A2 — HAL TR B R (DMISP) FN - AR L 4 Bk

K& B #5:2006-03-16 # ¥ A 19:2006-08-04

BE&W A HRE LA 50K R SR H (2001CB409709, 2001CB409710), 1~ AR A RHHHRITH H (2004B33201003) , 35 M fi Bl it %1
T H S2006A007 k& 7 BY
* @ W 4E & Corresponding author


http://www.cqvip.com

488 o R EDI IR

F14%

(DMS), LR R B RNRGREEIYR, B
MK = FRFE b i = E A E, 1997 4 10 A3
E RS E RRE K SAZ R A, 1999 5 7
RGP SR A B3R, 4 A N iE
B— B LR KE, 2005 F 1 BHILHEHEK 200 £
EH ARSI RESE, FENE 44
B,i&E M AkBEREE W (Lethrinus nebulosus, {I8FR
RYE ) R K T R0 88 4 B 6B 8 (Sparus
latus) A MITET. . WITHEETRE = EH/K7FHE
i, STEFHHEOLARENITFEORN—FLL
Fo S TRHEESEAEEVEMFEERE, RINT
2005 55 4 BAERLYL IR B 4R R X SR 4 7Rl Mg /K F0
BRIARTE B, 76 E WHEAT BRIE AR B 0} £ 1 AR o
FEMRR, URIHFBERESE A 0E
P, KRS R R B R, IR RS R
A B B B R BUHE e, kN E B R K

1 FFRLR 5 35

1.1 R RESLE

T 2005 4 4 A L ABITHE A RBAZEER K
BB R IAIE], NFEIX REEFRTUAZTEBE (Phaeoecystis
globosa) MFrEMG /K B SLR ZHATER . o
R BTG R &0, ff
BRI bR R R R A W 4 7, LB T
EREEET 20CKBHRFEEH.

#§ R T (Mugil cephalus, PR EMKELA N
1.3 g.4.5 cm) RYI a1 (Latescal carifer, FHI1&
HMKEL N 04¢,2cm) HFAMAY (Epinephelus
awoara, ¥ E 45 3 mm) BL KB EEAXEFE (LAIX
¥ Penaeus vannamei Boone, FIJAE MK FLA R
0.07g,1 cm) WM\ HMFFEIZ KRG, BELREY
FF 1d E#ITER.

12 BmMBERPAE
B HFERNUESZ MR HEEWI T, RLK
AT T EFE RN EEST, BN HEENE.

1.3 HEMFEHERRIR

KRR B IEHITE 2021°C, & I X 20 2% P g /K
TS, MK Z A EY H FERA R E, K&
REGIBRIE TNk BUT BRI RS A FAT R
ZEXNE BWRER, S RWHKERFHE.

ERENEEAXMFEEESERE  NF
WK P E U RS, — S AR B B AN s, B
BEERERA MBEREE T ALEKD, [FH
40 BB B B A 0.2.04.0.6.0.8.1.0.1.2.1.6
(x10°cells L) ; H—ERr iF BRSNS BB
EEORITIE, ZREBERBEEHIZEERAETA
T KA, {FBE40 M5 54 0.2.0.4.0.6.0.8.
1.0.1.2.1.6 (x10°cells L") ; L IEFHHE K (AEH
IR a] WAIAREES ) AT KR, IREH 100%.
80%-60%40% . ™ FEM A KB ATA 200 ml,
R H RIS E, MBS S L, 8 MREAR
RUFESEC 10 H,4 h MBIEFK—IRFE T

ERENSAaEHEHIAR ik i
TK(RAN P 298 8.7x10° cells L) i JE 7R M #g K

(A ERIRTRAFES IFEEERBAAT
WKFRE, WESFREHR 100%.50%25%12%,
6%- 3% . |NHERNEKEAA 200 ml, REH
HHEV o, REAT S &, BMNREARRKRAY
SHCR 10 45,6 h WEAEFK—IRFET- M.

ERENafiyyaeEmEYiRE K
MWK CRAREREL N 8.7x10%cells L") FAAT
WAHRE, WREKREHN 100%67% 44% 30% .
20%; (R BBV G (S BERA NER
) BT ALEKSY, WSEAREZ DN 0.5,
1.1.2.3.4.8.8.5 (x10° cells L) ; FZ 3 B AL HF 5
BEZB ORI E SIrRERA (ZRERBDE
TALEKSD, RTBEAREEZDH N 0.5.1.1,
2.3.4.8.8.5 (x10%cells L) ; IF B EW B AN TH
KRR, WESHRERN 100%.50%25%13% .
T%; WA TR AR B BB Chr /N T
0.5mm) BT AL#/KS, {FEEMMEESH N
0.6.1.3.2.2.2.8.3.6 (x10%cells L") .

RREERA 15 cm B — kR B P 31T,
MK BARTR R 550 ml, 5 H B £ (SIS Y
BHD S &, BMREANATEREN 10454,6 h XL
LR — IR T .

2 R Mo
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MU B R AR T B Mt R 1
Fros, AR BEE A0 B 3 X B 1.6x10° cells L B,
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24 h SFE M PE T2 A4 100% 5 41 i % FE 4 0.2x
10° cells L' I}, 24 h Py CAFEFE T W) S
TP RY)PILEEIE A FEN Y =3.93X-30.45
( R2=0.7396).

Wi EE RS B AR A T R
24h LCsx M 1.0x10%ells L.

EZRBHEBNIZEEREANTHRAES —
EEE (R, HEUERE. FEEAREEN
1.0x10°cells L i, 24 h SFEAIFET RN 10%; 2440
HBE BEAR T 0.8x10°cells L B, 24 h WICHF ST,

F1 BERRTENGHGBECLN
Table 1 Mortalities of young P. vannamei exposed for 24 h
to the dispersed P. globosa colony

t%';gi]ﬁ@ WX EFEAE iEti T ML
concentration Logarithm  Number of Mortality Mortality
(10%cells L™ concentration  Shrimps (%) probit
1.6 9.2041 10 100 -
1.2 9.0791 10 80 5.84
1.0 9.0000 10 30 4.48
0.8 8.9031 10 30 4.48
0.6 8.7782 10 10 3.72
0.4 8.6021 10 10 3.72
0.2 8.3010 10 0 —
Xf F, Control 0 10 0 -

FR2LEBREABRNETRRF RGO B4 h)
Table 2 Mortalities of young P. vannamei exposed for 24 h

to the dispersed cell colony removed of liquor

BREERH

dp e con | VREOMHC  FEAEC FETR JEToHLE

;oncentration Logarithm  Number of Mortality Mortality

(10°cells L concentration  shrimps (%) probit
cells
1.6 9.2041 10 20 4.16
1.2 9.0791 10 10 3.72
1.0 9.0000 10 10 3.72
0.8 8.9031 10 0 -
0.6 8.7782 10 0 -
04 8.6021 10 0 -

%} B Control 0 10 0 -

SREE L VS AR K B 24 h WISTSETS, KA
I U8 AR B K U B B

BB 1 AR 2 BB, B AR TEBERE
XU AR B B P, SRR R B M A
REREIFEEA AN E RS, (B AR B A

B FHAR R FEEE /AR B A8 1
T B P O R MEIA B 10%ells LY. R AT LAE H,
A IR FRER AR P BR T AR T R TE R0 7K 1 ORI
BEREBHRME, AL LUERIFE ST,

2 BERENEAMAGHNEY

HARAA T IEAEEKT 24 h B
o1 4% (R 3), XL ARSI KM A 45 R, B
IRA A ZEE TR TRYIRE, R R E KR
SRR KN AR aAELEN.

FERERABNEAMAAET —wHFME (X
3) RN GO 5FTHE (V) #LkttE
9, P ENH 5 RN - Y=2.61X+2.29 (R2=0.8245).
ZUHHBH 24h LCy W B H T KABK
10.9%. #H A% 24 h LU, & A B S BEALSE TS
BRI, WALV 24 h SRR 4E R,

R BEHAHBEFREEANERER QKPR CH
Table 3 Death numbers of E. awoara fry in the presence of

the seawater and the alga colony liquor for 24 h

# & Concentration ( %)

pofit
100 50 25 12 6 3 )
Control

FREHEK
Seawater
bUR;Tin NI
Filtered 1 0 0 0

seawater

Alga colony 10 10 9 3 1 1 0
liquor
BT
Fry mortality — —
probit

6.28 4.48 372 372 -

WIBRRENHaeRIoySaYNEY

I e vt R AT £ R0 S Wy 1 £ Y
FHRE. HRERA R, RV T 6 6
TEAEEK FRBERE T B+ 72 h WY&
Yo SRR P RATATIT . HEMH
BEENRE, HXT AL, SRE R OE
AR BEBRANVE AR B B BURL A WP, R 1
SETHBHITRD (R 4) RS EEFE IS
22 UM B AR LB, B ok FE S MR P AT U
DRENTIRBEES RS 1T H T RE—EM
MHIE G A fF it — ERF 5T
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Table 4 Death numbers of M. cephalus and L. carifer fry in different solutions (72 h)

FREHE KL 100 67 44 30 20 Xt iR
Seawater (%) Control
RYIBSL. carifer 0 0 0 0 3
#i M. cephalus 0 0 0 0 0 0
IREERS (REEED 8.5 48 23 1.1 0.5 1
Dispersed alga colony with Control
liquor ( 10° cells L)
RYIEEL carifer 0 0 0 1 0 3
Hi M. cephalus 0 0 0 0 0 0
IFEERR (BREEBD 8.5 48 23 1.1 0.5 %ot R
Dispersed alga colony removed Control
of liquor (10° cells L™
RYIEL. carifer 0 0 1 2 1 1
#i M. cephalus 0 0 0 0 0 0
PR BRI L 100 50 25 13 7 xR
Alga colony liquor (%) Control
RYISSL. carifer 1 0 0 0 0 0
4 M. cephalus 0 0 0 0 0 0
IERLY o - £ 3.6 2.8 22 1.3 0.6 %} R
Live P. globosa Control
(10°cells L™
RYISL. carifer 0 2 2 2 0 1
8§ M. cephalus 0 0 0 0 0 0
T4 A B R PR 3.6 2.8 22 1.3 0.6 %o} HR
Fresh alga particles Control
less then 5 mm in
granularity (10%cells L)
RYISL. carifer 0 0 2 0 0 1
#i M. cephalus 0 0 0 0 0 0

3 e

MR EEFE M RERITHE, RIZRELH
W EERENRRER SRR EF RS
. XA REKWH, R IKIEER R EST A FFp 2L
VBN EEERR K. FEEMITFENEAR
BEE —ENEM, XY & F 4 4 fa B e T
EEd. MEREEFNTIF®E M 24 h LCy K
1.0x10° cells L, A7 B E M LR B A BER
WELILF 8.5x10° cells L' B, BRFfAE KL EIE
T, R IR B EE T 1 () 3 A v TR W) i Fl Bl £
fa, B REN AR EEER. K8
BBV A B ) 8 AR T B
ZrRMUHEHE, BRBANFABAEK 24 h LC,
H B KRR 10.9%, Ty i 2
B LA EN, XTRE THARAT KA
N, B BRI R 52 G 7 N T AR B K

(R Yy fs R £ 8 Y, B U B AR T AN R
BRREEEREER.

X RE R, ZRFEHERARE
BE#R I (Lethrrrinus nebulosus, I8 FRISHE .o 5 )
i R £ T IR 4y B BB R (Sparus latus) XA RIBE
o, Ut B G IR B 3R T AR % X 7 P SR I B
P, 2 SEU SR PR, AR LR K fEst LR
e RHEITEERR

ARFAEGEBRODBEBENRNE REHE
—ERMBOUERERFE. NIIZEERE, o3k
TEAKIET AR R I A e 41, 5 i 22, 10 24 it
WK IS I 58 B 7 IE 3, X L6 3R B AT RE 4 o I
BESRARNIET, #— PR atlREY H EER
79 . KB R FEENAR RN A ML 5
W, (B4 52T R T U S R AR T R X
FRIAEN B R R 2 R 2 K ? X T A S5k
RS ERF X, R HAZREE AN ENA RF


http://www.cqvip.com

56 M

TR A ST AR B8 ) T 36 11 X R v R0 28 b 8 1 RO S PRI 491

355 () A A O SR A BERD 7 R AL DT A E R
M. SERFOWTST TR B Sk A A M A AR ER T
EREEER NS 7 SRR, DA D PO AR A 2 BN o U B
MRA Z RN, XML T A 5 i i
BRI AN o

& ik

[1] Shen P P ({b3i5%), Wang Y (F#t), Qi Y Z (G+F #), et al. Growth
characteristics and life cycle of Phaeocystis globasa scherffel [J].
Acta Hydrobiol Sin (/K 4 4291 % §R ), 2000, 24(6):635-643. (in
Chinese)

and life cycle of genus Phaeocystis [J]. J Trop Subtrop Bot(#y4i5 1
AR 2£1R), 2001, 9(2):174-184. (in Chinese)

[3] WangZH (F#¥IH), Yin Y W (JH{# 1), Chen S W (3% ), et al.
Studies on acute toxicity of acrylic acid and its esters to aquatic
organisms [J]. J Jinan Univ (Nat Sci) (8% A %77 4R 11 R kL2
H), 2002, 23(5):75-80. (in Chinese)

[4] Hel W (f]%%E), Shi Z X (## 2 #T), Zhang Y H (4R 4E), et al.

Morphological characteristic and toxins of Phaeoecystis cf.

[3]

[6]

7

[8]

[9]

pouchetii (Prymnesiophyceae) [J]. Ocean Limn Sin(i#fg7¥ 5#117),
1999, 30(2):173-179.(in Chinese)
YinY W (F#15), Wang Z H (E8H%), Jiang T J (LK A), etal.
Toxic effects of red tide toxins on fishes [J]. Marine Environ Sci
(REFEFR R, 2000, 19(4):63-65. (in Chinese)
Hong A H (3t % ), Yin P H (31 V- #1), Zhao L (& #2), et al.
Povidoneiodine and isothiazolone for removing red tide algae
Phaeoecystis globosa [J]. Chin J Appl Ecol(% B &% 3)), 2003,
14(7):1177-1180. (in Chinese)
He J W (fil Z 3t ), Chen M H (I Wi ), He Z R (] 4 ¢).
Isolation and characterization of toxins from the Phytoflagellate
Prymnesium parvum [J]. J Hydrobiol (7K /&2 /44 % 4], 1996, 20
(1):42-48. (in Chinese)
Huang C J (3 {CiT.), Dong Q X (# I % ), Zheng L ( X &).
Taxonomic and ecological studies on a large scale Phaeocystis
pouchetii bloom in the southeast coast of China during late 1997
[J). Ocean Limn Sin (#3371 153 it1), 1999, 30(6):581-590. (in
Chinese)
Wei W(fE ), Jiang T J(iT. X AA). Studies on the toxicity of two
strains Phaeocystis globosa scherffel to Artemia sinica [J]. Ecol Sci
(4:2812#), 2005, 24 (1):38-41 (in Chinese)


http://www.cqvip.com

