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EFFECT OF ALEXANDRIUM TAMARENSE ON
POPULATION DYNAM ICS OF BRACH IONUS PLICATILIS

. T 2
7HOU Lihong & WANG Dazhi
('Fisheries College, Institute of Fishery Biotechnology, Jinei University X imen 361021, Fujian China)
(*Key laborawry o Marine Environn en tal Science Minrstry of Education Environn enta 1S cience Research Cente; X ian en Unversit, Xian en 361003 Fujin China)

Abstract The effctofa toxic dinoflagellate A lecandrium tanarense ( stran ATHK) on the experin ental population dynam ics
of the ndwidual cultured rotifex B rachionus plicatilis was studied The experment is divided mnto bur treatm ents by culturng
the wtifer n sand-filtered seawaterw ih P latymonas subcordifomis as contro] n sandfiltered seawaterw ihA. tam arense cells
as re-suspended treament n sand-filtered seaw aterw ih P. subcord fom is and bokenA. i arense as broken cells teament

and in sand-filtered seawaterw ith P. subcordjformis and A. iwmarense as mixed cells treament The results showed thatA.
iam arense and its broken cells retarded the grovth and devebpment of B. plicatilis by prolongng its repwoductive prophase

shorten ng its repwoduction and life expectancy reducing its natality n certain ages and decreasing the amount of spawned

eggs In all cases the re-suspendedA. tanarense celk produced them ost significant advese effect on the wtiferwith the least

r, (01832 d"). Figl, Tab 2 Refl18
Keywords Brchionus plicatilis,; A lexandrum tanarense, Platymonas subcordformis, populatbn dynan s
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(P latym onas subcordjorm is), 1
(23£1) C SAS
. ATHK 1174 4% 10°° . . .
STXeq cell 'Y, /2 R (20%
05) C, 3 000 Kk, 12 12 (
, , 31 P>F 0 001). (Duncan )"
L2 ) ,
(40 mm x 25 27167 L7 ;
mm) 5mL 1~2h (P <
, , Q0 01), (P>005);3
2 h 1, 1 (P <
, ; 2d 1 0 001); 121. 64 h
4 (1), 12 , (62 36 h ~ 8 11 h),
P> O 05); >
L3
s (P<QO01),
[ 13] [ 4] (P >0 05).
(P> 0 05).
21
1
Table 1 Developmental stages of and eggs spawned by B. plicatilis n different culturem edum s
Tine and rates K Re-suspended celk Broken cells M ixed cells
Reproductive prophase (¢ /h) 3. 36 £10 72 87 50X 17. 65 54 11 £12 29 54. 8912 99
Post-reproductive period (¢ /h) 68. 18 £29 68 36 00£25 74 29 38 £20 85 23. 7814 04
Emb ryonic period ( ¢t/h) 30. 004 41 34 27%E11. 97 310012 52 25 4476 46
M ean lifspan (t/h) 269. 55%35 40 207 9241, 21 181. 80 £70 15 157 83£77 84
R eproductive period (¢ /h) 167. 00+ 30 17 83 83%37. 19 124. 25 166 29 104 22%64 39
Num ber of eggs (V) 25.82%3 55 325%1 14 3672 69 4.89%1 &3
Num ber of lavae (V) 24,362 91 2 75%1 42 489 %2 41 4561 @
Egg hatchng rate (r/M ) 94, 37£3 69 84 621£31. 87 86 27 *14 20 93.19£12 50
Shotest generation period (¢/h) 62 36%7 90 121 64124 49 85 11 £11 96 80. 33£15 30
' / Reproductive prophase/ 012 0 @ 0.30 0 35
mean lispan
- / R eproductive period /m ean 0. 62 0 41 0. 68 0 66
lifespan
. n= 10000 mL™'; 10
Um s R n= 10 000m1L '; 92— 11
N N n= 10 000 mL~' ; :
s n=10 000 mL~" CK group P. sbcordformis were inoculated in fresh sand-filtered seaw ater
at the density (n) of 10000 mL™!; Resusgpended cels the cells ofA. wm arense fikered w ih mesh( size 10 Hm ) were re-suspended i the
fresh sand- filtered seaw ater at the density of 10 000 mL™"; Broken cells P. sbcord formiswere noculited in fresh sand-filtered seaw ater that
inclided celk ofA. tamarense having been broken by ultrasonic celdbrok enm achine and both of heir densitieswere 10 000mL™ % M ied cells
P. subcordiforn is were mnoculted i the re-suspended cells ofA. tan arense and both of their densitieswere 10 000mL™ !
22 (1) : d4 : d
(m.) 8 ’
1-A 1-B ( 23
) )
( ) (r) (M
10. 33 9 84 4 71
(Ry) (1) 2 ( )
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Fig 1 Age-secificnatality (A) and suwvival rate ( B) of B. pliatilis in different culure mediums
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Table2 Paranetes of populaton growth of B. plicaslis n different culture m ed im s
Group T A/d! Ry/ind™! T /d
K Q 7590 2 1361 23. 3265 4. 1499
Re-suspended celk Q 1832 1 2011 2. 6616 5. 3437
Broken cells Q0 3154 1 3708 3. 9417 4. 3489
M ixed cells Q0 2446 L 2771 3.0417 4. 5480
[ Intrinsic rale of ncreaseg A F inie rate of ncrease R: Net reproductive rate
T: Generation tine
22~ 30Hm, 15 Bm
L9 .
’[5] , 20 ~ 42Hm, 18 ~ 40Um,
’ [ 10]
[51 B
(PSP) [16]
3 5
2 48~ 3 51 (10]
74 4% 62 41% . s



447

1

2

3

4

5

Pourr ot (17

) R
5 92~876

[18]

R eferences

PuXM ( ), SunS ( ). hteractions between red~ tide at
), 2002 26 (11): 14~ 17
), Ln RC ( ). Ad

van ces of research on effects of red tide algae on the feeding egg produe-

gae and zoop lankton. Mar Sci (
X ng XL ( ), Gao YH (

tion and hatching of copepods J Oceanography Taivwan Strait (

), 2003 22 (3): 369~ 376
Zheng TL ( ), Tan Y ( ), Su R ( ), Wang YL
( ), LanYW ( ), HongHS ( ). Swudy on the
ecobgical relatonship betveen a red-tide causative alga and three strains
of bacteria iso hited from X iamen Harbor A cta Ecol Sin ( ),
2002, 22 (12): 2063~ 2070
Xu J5( ), Zheng TL( ), Chen X( ), Lian YW (

). Co-culture of red tide alsae A lecand rium twmarense ( Lebour)

Balkch with bacera and itsm icro-ecological effects Chin J Appl Enve

ron Biol( ), 2002, 8(2): 111~ 114
Yan T ( ), ZhouM ] ( ), FuM ( ), Wang YF (
), YuRC ( ), LiJ( ). Inhbiton of egg hathing sue

cess and larvae survival of the scalbp Chlanysfarreri associted w ih

exposure to cells and cell fragments of the dmnofhgellate A lecandrium

11

12

13

14

16

17
18

wam arense. T oxicon, 2001, 39 (8): 1239~ 1244

Shumw ay SE, CucciTL. The effects of the tox ic d noflhgellate P rotogon-
yauwlox tamarensis on feeding and behavor of bivabe mollusks Auatic
1987 10: 7~ 9

Granmo A, Havenhand ] M agnusson K Svane I Effects of the p hnk-
tonic fhgellate Chrysodiran ulina polyle isM anton et Park on fertilzation

T oxicol,

and early devebpment of the ascidian Ciona intestinalis (L ) and the
blue musseW ytilus edulis L. Exp M ar BiolEcol 1988, 124 65~ 71

Lush G] H alkgraeffGM. H igh tox icity of the red d noflgellate A lexan-
drim m mnutm © the brine shrmp Artena salina. Inn Yasmoto T,

OshmaY, Fukoyo Y eds Hamful A lgal Bboms Paris UNESCO,

1996. 389~ 392

Tumer]Jl, Tester b, Hansen P] Interactionsbetween tox icmarine phy
top lankton and m etazoan and pwtistan grazers In Anderson DM, Cen—

bella AD, Hallegraeff GM eds Physiobgy of Hamful A lgal Bloan g

198. 453~ 474
W ang LP ( ), YanT ( ), Tan Z] ( ), ZhouM]
( ). Alecandrian tm arense and Prorocentrun donghaiense on

wotiler Bra dvionus p lica tilis population Chin J A ppl E col (
), 2003, 14 (7): 1151~ 1155
, 1993 25~ 28
B~ 108

), 1991 (1): 75~ 90
XiYL ( ), Huang XF ( ).
experin ental popultion dynam ics of Brachionus urceolaris. Oceanol et

Linnol Sin ( ), 2000 31 (1): 23~27

Effect of tam perature on the

’ ’ ’

, 1981 127~ 153
, 1999
Effects of xic dnoflaget

117~ 132
Zhou IH ( ), WangDZ ( ).
hteA lecand rium tamarense on two unicellilar alae J O ceanography
), 2004, 23 (1): 43~ 50

PouriotR  Les wtifers-h blogy Aquaacliure, 1986 5 201~ 221

Tawan Strait (

Chen Y( ), Wang I ( ), Wang Y( ), Yu S/(
). Toxicity and popuktion grow th eflects ofm krocystin on the wtifer
Bradvionus p lica tilis  Chin Environ Sci ( ), 2002 22

(3): 198~ 201



