W27 W 2 W 7N g
2006 fI;ZJJ H bt

]-NVIRONMFNFA[

Vol. 27, No. 2

A & .
]" C-P Feb. a 2006

HIERRRPAEIIENRFR

FA&, ATEWT, K, Ik
(b EEE méﬂfUl)J#’éLHf’l Jﬂfhﬂr'ﬁ'u“i"ﬁ

SEEKIZINY

266071)

W IR IR R R p 2 Fp O B4 25 Ulva pertusa) ;F[i:f_ll'ﬁﬁ( Gracilaria lemaneif ormis) [¥)F 41 SURIEE F23000EHAT A w5

W Heterosigma akashiw o) "EAC TR FEm, &5 9L B QOf7 20 VL 34 fE 09 5 52 i ol ) e o e A
LI 1) P 8 A A 7% % 20 10 A ) S 0 s A 0 B ) B e TV PR . @ R T b 7 e
S EE A A TG e, 5 H A0 R IR A

iR AT BERI L 0 i)
i £ 1) PR 52 45 L o,
RPN 12 %

BEIH, A7 46 ] fig il
AR A JEL A

A M A B AT T iy 3L 7 4 R e o) S

RERIA): A7 A VL SRR 0 B MM 5 B IR P AT R

b O EO TRCHE A F O S TR. @k
P A PR AN A A 2T A ) S 2 R e (1 SR, A A L A A D o A
{ IR BRJG AT, 7002 1) 5 97 ER G 08 R (EL AN 8 50 4 Y PR T 80 o ) St 0 AR I TR L )
PP 5 o A T S 2 R A A B R ) A W Sk (A S A, A A S O R, o A S
R 1 AR A, T AT A S R SR S e

G, SR ZUR 15 ] R, fEAE
LIt R Eh AN e Y B el 92
G5 7% A 2 opohi 1 6 0 i
ML

< T, A2 PRI U
5L (1 5 e 1 . @RI EG W) b
;InJﬂrJJm-bﬂti‘liﬁ‘iﬂfﬂ]

PESES: X117 MEHFIRE: A XELHRS:0250-3301(2006) 02-0246-07

Effects of Ulva pertusa and Gracilaria lemaneif ormis on Growth of Heterosigma

akashiwo ( Raphidophyceae) in Co Culture
WANG You, YU Zhrming, SONG Xiurxian, ZHANG Sharrdong

( Key Laboratory of Marine Ecology & Environmental Sciences,

266071, China)

Abstract: We studied the effects of fresh tissue and culture medium filtrate of two species of macroalgae,

Institute of Oceanology, Chinese Academy of Sciences, Qingdao

Ulva pertusa ( Chlorophyta)

and Gracilaria lemaneif ormis ( Rhodophyta) on growth of Heterosigma akashiwo ( Raphidophyceae) in co-culture. Both U. pertusa

and G. lemaneiformis, and especially their fresh tissues, significantly impede the growth of H.

akashiwo. Carbonate limitations

and the presence of environment bacteria are not necessary for the negative effects of macroalgal on H. akashiwo. T he simultaneous

nutrient assays show that nitrate and phosphate are almost exhausted in the G.

acceptable levels in the U. pertusa system, when all cells of H.

lemaneif ormis co-culture system, but remain at

akashiw o are completely dead. When {/ 2 medium is supplied daily

to G. lemaneiformis culture, the growth of H. akashiwo is greatly inhibited but not completely terminated. Furthermore, different

amounts of fresh seaweed tissue,

determine their effects on the growth of H. akashiwo.

concentration and the negative effects they exert on the cocultured microalgae.

U. pertusa may be essential for negative effects on H.

and culture medium filtrate prepared from different macroalgal concentrations are analyzed to

The results show a positive correlation between the initial macroalgal

Results suggest that the allelopathic effects of

akashiwo; however, the combined roles of allelopathy and nutrient

competition may be responsible for the negative effect of G. lemaneiformis the release of allelochemicals by U. pertusa.
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BRI ARSLRRA 1A L R
LR FRAR R, B B AARRBUR 150 mL. KA THR 50Uk
K1 75 0 5 25 S B R & 1/ 2 N (R R K
o TR AR A 1. 0 x 10 cells/ mL, 2R )5 43
MEEN 0.5 ¢ A 2EsVL B MBI RIEL 3.4
g/ L (FW) ], Sl FRA D G 7. e AR R 46 F
SAMERFR T £ 2 IR I B K o R G k) R4
BER 24 h BUORE, 103K v OB T £, W 5% 50 40 e
JEAR L.

() I B R IL B IR AR R Pl R AR AR L. S R
ABN 800 mL, & R MEF A R P HL 10 mL ZKFE,
25.0.45 P [ FRET 4 22 503 98 ) 1 GG R AR A
FAETR 12T o

(2) Fr ZEEEL L3005 AN [RIE 4R 25 JEE 1 2R e 25
AR EW S8 BB 150mL. fERR % T N
1.0x 10* cells/ mL, 10 x 10* cells/ mL F1 25 x 10*

cells/ mL (1) 7580 5% 25 B P 0 N 0.5 ¢ A1 26
W2 29 3.4 g/ L (FW) ], BER% 24h HBUFE, MLEETH
AN L R R ARk

(3) AN [ Uy 4R P55 ) A 2 AN 4 21 25308 AH [+
ACUR S AR A AR K S SRR
150mL. fEA 2L B IR0 R, 43 5K 0.05 g, 0. 10
g,0.25 ¢ H10.5 g (47 2EEF 2 3B Fh 2k 45 % B N
6. 0% 10* cells/ mL ) 75 ) 57 25 38 5 0 v 6 Y18 3
WFRAR RN, 2058 0.05 g,0.25 g 71 0.5 g L1
WA 2R B T 4 A AR %5 B Sl 1.0 x 10* cells/ mL 4 7
WA O, R B 2 MA RSP ANTE 172
E R AR DA B O G677 A 08 75 3R BR . S50 LAAH (7]
SR BB FR T £/ 2 IR 9 BRI K P P B EE g
TR, BERG 24 b IURE, U ST 40 0 35 5 1R A8 4k
1.2.2 K 15 75 W00 W00t 2 il e 28 B A K
A0

(1) A 2GS 1) 55 72 I8 HONT 2 ] e 25 B A
Ksgm BRI 3.4 o/ L (FW) A ZER
VLB EEZL LB Fh 2 1/ 2 0 & (R 5K R, Ol S
FEMI IR 48h JE ¥R IR 0.45 B [ B R 2T
Y MEAMIE, AP AT £/ 2 5 IR AR, R R KR Ry
FEUUEI. H5 Ab T 8 B0 AR YT 1) 7 0] S 2 S R B
B FIRE IR MIE VR T, R Y ) S R A
K 1.0 10%cells/ mL. UK [R) 464 F 8 9% 1 1/ 2
IR R K P B O X AL, BB 24 h HUOFE,
UL 5% Tl 5 40 i 3 1) A4

(2) AN [0 762 2 A FSE TR A 2 ) 5% % 00 08 00 )
SAEAKI R R AR AR R 4 N
4g, 10g, 20g F1 40 g/L (FW) (47 26 15 55 W00
L, Fe NAL TR B0 YT ) AR e 25 A, YR R
2 AR LR R 1.0 x 10* cells/ mL. 5:B 24
h HURE, W52 41 i % 1 AR 1.
1.2.3  FRIEDH 70 2Rl 25 i A KT s

(1) BRERERXT R e 25 B A K s gk
(RSP 2B e K20k 27. 3 Mg/ o130 ik, 45 H 1) A
ZEANTL S (1) 2 2 L 58 Rk R In N NaHCO5 ¥
VB, AR TG IR E N 0. 031 mol/ L 4 b [ 1
FNFEFE AL £ 2 1% 75 WO LAY B A il 18 % A bR
L AR A S R R E O 1.0 x 10
cells/ mL. SE5G AH A 4614 F A 4h 78 NaH CO5 1) 1335
Xt B, BB 24 h HURE, U540 M 5 1148 1k

(2) BREEEHD AR 5 25 S e K s
URIRIE g 3.4 o/ L (FW) I8 47 265 ANV 19 1Y 92 0
W22 GF/F (0. 20 V) B8, DL BRI 40 i



248 b7 1

B 27 %

FG AW, SR G He N AL T 3R EUCE K 8l e s
B, PR R GRS R 0. 8 % 10 cells/ mL. A4 K
AR R AN TS £ 2 75 7R R LA BR 0T G 117 3% 4k PR 1)
VEH. S50 LAAH A 4 5 3% 1 AR B 1 335 77 1 0

WP e A ouf TRZL, RE R 24 b IRORE, WLEE 4 i
JE 221k,

1.3 Hdegiit

T A 5 1 AR Ak DA A0 5 T X v
WA (n= 3). r-test KB RE 415 ) B 41 [] (1)
2 EM, p< 0.05 Bl K ETE a= 0.05KF L
P TE

2 HR59H

2.1 AEER R e A A S

A 2R IR B 2 2R 136 A e I 0] P9 5 A KR SRR R Ak
F PR 7S R R A S B B
LW ] ( median lethal time, LTso) 24 45.9 h;
JCREFEIEHAE 168 h AN i W] {0 56 W) R3] e 25
HK(p> 0.05); 168 h Ji7 W fiis W 52 i 1k Ak 1) A= K
(F ).

20

—o— A
| —— it /
v BRI

wh

H)) #i e < 104 cells-m LA

10 |- *__./g' 1
x' T
5+ ¥
..-"‘
. _'
0“’ B EE 1 1 1
0 50 100 150 200
t'h

B 1 AEpSALNERTERNFNRTRENEE
Fig. 1  Effects of fresh tissue and culture filtrate of

f.i'l. Pt‘fff”.ﬁ’! on gl]\\'l}l nf H. Hil'ﬂ'.\'h(-if:ﬂ

AR TR) A 6 2 B (1 700 W0 2 75 B R RN
AR R A 2641280, 0.50 g, 0.25 ¢ F10.10 g
e AR 0 S 2 N ) e T I () P A 58 4 K
F, L LTso20 0 35.9 h, 57.9h F183.0h.0.05 g
P (1 R 0 S 1 A K 52 B W S R L, (RS
WK A%, 216 h I (¥ 40 2% 5 SR A LE T B T 4
53% , HX AR LE ZE 5 W (p < 0.05) . WA DL |
(RSB 45 R, P L2k P 4 V0019 B A 2 B 4 2800 SR )
FETSEE) 96 h B AT AN TR E ECso20 4 0. 074
g/ 150 mL(FW), Bl 0.50 g/ L (FW), W& 2.

K 0.5 g [f 2EEE 2L 2 F N AN [ S 1R 6 T2 1) A

1 2 R VAR, % A v ) T T L 25 £ o I )
P 58 4 K % TBE 10 B2 4R 4 4 3 Ol 1.0 x 10°
cells/ mL, 10 x 10* cells/ mL H125 x 10* cells/ mL I,
HLTso%0 5k 44.6 h, 62.9 h F1 65.2 h, BIfE(H
FEL U T R, 3 50 A IR BTl I I ) i, — 3 2
(7] 4l 7~ B 8 R AH OGP B 3) .

20
- -0~ 0.05g e T
2 v 0.10g yd
s 15| = 025g Vol
= = 0.50g g
=
é !'I.
® 10 |
i —{1.
pad ¥ v )
e T \
=z 5 = .
-\_ -
.. L
L ‘_ ) .!"-.
0 1 [~ £ ul 1

80 100 120 140 160
(h

B2 TEERRENAESBEANFHFSTEERNER
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Fig. 3 Effect of U. pertusa fresh tissue on different

initial densities of H. akashiwo
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Effects of U. pertusa and . lemaneiformis on growth

of H. akashiwo in corculture

LT se/ h
FE {12 VI
(U. pertusa) (6. lemaneiformis)

EEAL41( fresh tissue) 45.9 132.1
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