38 2 \ol.38, No.2
2007 3 OCEANOLOGIA ET LIMNOLOGIA SINICA Mar., 2007
(Alexandrium tamarense)
(Skeletonema costatum)
UV-B ”
1,2 1 1 1 1
(1. 266003; 2. 266071)
RE Uv-B
A S=1 4
A S=11
; A S=4 1 |,
UV-B ( 1.4J/m?)
: (A S=1 4 , , (A S =
11
REA Uv-B
hEDERS X145
(red tide) (UV-B) (
) UV-B
( , 1999, 2002; Chaturvedi, 2000;
Lesser, 1996)
2 : UV-B
( , 2005; : UV-B
, 2005)
1 MEEFRE
1.1 ER
' (Alexandrium tamarense)
( , 1999) ,
(Skeletonema costatum)
il ':9" -\A
DNA B 12 BFIE
* , 20060390312 , J06103

E-mail: peiyu_zhang@163.com
: , E-mail: tangxx@alc.com
: 2005-08-20; : 2006-01-25



188 38
0.2>10* 0.4><10* 0.8>10* cells/ml : 2 ,
100ml /2 , ,
4 , , 2
1.3 BFEXE :
3 C ( , 2
A) 0.2 > 10%cells/ml, ; : , 2
( S) 0.8><10%cells/ml, :
A S=1 4 . , .2
0.4><10%cells/ml,
A S=1 1;
0.8>10%cells/ml, 0.2 100 —3
10%cells/ml, A S=4 1 w2 i’i""f
_ ) N — 8. T e
4 \ _'—E 80 T :J—:%\;%‘;E %_ :
14 SEFIERRM a iy
2 , 2 60 5 JF
S a4
] 5 "f/:uf
(19%1) 3000 Ix, = 40 ). 1;15/
12h  12h, , . if %/
1m0|/|_ E 20 xf/ /r_f
24h, < A
1.5 UV-B iE&HAR T T % 17 s 20 24 38
B K FRmfnl/d
UV-B 1
B ( Fig. 1 Growth curves of A. tamarense in different initial
cell densities
, 0.12mm) : 280nm . —0—02x10" —e—0.410", -~O--
0.8><10"cells/ml
72h, 4
1 1 80
_ 70 Il
1.6 UV-B 542 T 2
5 E 60 "y
(1.25 pW/cm?), P ¢
3 50
1.43/m? , B % 40
=
&
1.7 ARZENITESHELE =
6 2 iml , ' 2 16 20
K gt a)/ d
3 SPSS10.00 2
, p (P<0.05) Fig. 2 Growth curves of S. costatum in different initial cell
density
(P<0.01) (P>0.05) . —0—0.2x10", —e—0.4>10% ---O--
2 4 0.8><10%ells/ml
N4 N e T 355 Y
, 2 1 !



2 : (Alexandrium tamarense) (Skeletonema costatum) uv-B 189
100 1100 100
= 80 ety
,E’ 60/
S F;
o 40} ‘
= 20, IS +25Podg {
//‘ r :/‘ N :_1
o¢——"r e s (R Y|V v, s S ¥
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
HienfE/d
3
Fig. 3 Effects of different inoculation proportions on the competition between A. tamarense and S. costatum populations
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Fig. 4 Effects of UV-B radiation increase on the competition between A. tamarense and S. costatum populations
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UV-B RADIATION PLAYS DIFFERENT ROLES IN THE COMPETITION
BETWEEN ALEXANDRIUM TAMARENSE AND SKELETONEMA COSTATUM

ZHANG Pei-Yu'?, TANG Xue-Xi!, DONG Shuang-Lin*, CAl Heng-Jiang®,
XIAO Hui', FENG Leit

(1. Division of Life Science and Technology, Ocean University of China, Qingdao 266003;
2. Department of Environmental Science and Engineering, Qingdao University, Qingdao, 266071)

Abstract Eutrophication and harmful red tides have raised considerable concerns in marine environment.
Complexity of blooming and fading mechanism, in physical, chemical & ecological processes, and lacks of
knowledge on cysts germination, feeding, reproduction, of red tide organisms, make it difficult to be
quantitatively described objectively. Therefore, the population dynamics of major red tide algae and the conditions
of the occurrence remain a puzzle.

Ozone layer depletion was one of the major global environmental damages. UV-B radiation is harmful to the
DNA of organisms. Increased UV-B radiation has altered greatly some ecological systems on the earth’s surface

exposing potential danger to many marine organisms.
In this paper, we selected two red tide algal species [Skeletonema costatum (S) and Alexandrium tamarense

(A)] in our research into UV-B radiation impact on their population competition, aiming to clarify the influence of
intensified UV-B radiation on marine ecological system and red tide formation. Three treatments were set up in
our experiment.

1. The initial inoculation density of A was 0.2>10* cells/ml, S at 0.8><10%cells/ml, at the proportion of A S
=1 4

2. The initial inoculation density of S and A were both 0.4><10*cells/mlatA S=1 1;

3. The initial inoculation density of A was 0.8>10* cells/ml, that of S 0.2><10%ells/mlatA S=4 1.

Results of these mixed cultures showed that different proportion could directly change the population
competition between Aand S.at A S=1 4, Sgrewdominantly.atA S=1 1, AovercameS.atA S=4
1, A overwhelmed S. Meanwhile, the responses of A—S population competition to UV-B radiation intensification

was studied in the co-cultures. The intensification could favor S in the competition. This was why the
rivalrousness of S changed more remarkably at A S=1 4, and S prevailed over Aat A S=1 1 under UV-B
radiation dosage of 1.4J/m” The UV-B radiation treatment could break the original growth of two in competition
balance. Result of this experiment shows that A was more sensitive to UV-B radiation treatment than S.

Key words UV-B radiation, Population competition, Inhibitation, Alexandrium tamarense, Skeletonema
costatum



