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sp- )1040 i R R /NBR3E (Chlorella sp. )1061 & %, BREAMBEREF RBRWE 3011 RERH
¥ 2038,k B & LB E (FH%,2000b)

TABR I T VB BRI K ML 5% % B SR e O B 4 (FK A6 4%, 2000a) , KB J5 & Fo
EFHERAREFRLB R EBEEEREAN, BHRBEN22+1)C, XBEN
3000 Lx, Y6HE A A EL & 14h:10h,

1.2 MEMERREER AL

IRkt 4 Bk, P BBk 10 — 1.21 — 1 F 1990 £ 4 B B & E X #F ( Penaeus
chinensis )} ¥FFFRE , B #R 87 — 1 F 1990 4E43 85 B TF EXH AR R 0 . B #k 65 # F 1989
$£5r 8 BB B N (Argopecten irradians )shik, BB R4NETE AR AEBORE, Bk 10-
1 % 87 -1 ¥R BI¥ MBS ( Vibrio parahaemolyticus) , B ¥k 21 — 1 HIEXEWHEH (V. algi-
nolyticus) ; Bk 65 # AMBINE (V. anguillarum) .

I IR  2216E WK R BRI S E . SN vk SR SRR MR R A B BR 1k B £h RN
(TCBS)3EF &,

1.3 MREEREASMAGERRBA *

1.3.1 5HEFHAHEAEKREB I BREHAERLCHEN B AT HEMEIE RS
I 6d)EEERRE, | 0. 1ml ¥ 77 2216E BHR LR, F 25CTHH 7d. BIBARRIE SR
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1.5 BRERREIHEEXRHFRKRA*
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25CH9R 2d, HBRNABEERH, AXRIRFRNARBREXEEK(0. 2um BB
TSt U8 ) 5 37 90 o L VE X ML,

1.6 SWHEARBAEEEXRRMRRRE %

1.6.1 SEHAFAHAHKREANEHNELXRHRLR Y £ 2216E Wik IE BT
SEHEAHINE, BERRE, BG4 T 45C2216E BB HERS, HE& TR, %ITE
WRBER(RETE 1.3. 1 RB)LHHEHELE SR ERERT, 4CHK, 25CHEHK
X, EHMELER,
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Wik, 7€ TCBS K 2216E WA L3745 ,25C 5 5% 2d. HBEEEHE .
1.7 BRENREMRBXAEBERSTERIEHEXRARIRS *

RIS BE 3011 K 2038 SEFFBANAEHE (RIEF X 1.3.2), BHS A MARBEM
¥ 3011 K 2038( A= KIEHFEH) PiE5E 3d, 4 2216E FREARMAEK RIF, WHLSE
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%), EREX,

B4 BRIME TR, EERBE 2 MA 2 RRER B M 3011 X 2038 B HFB (LT
ERIEHEH) P (SR ERF RIMA 1 BRINE), 55 3d. SFHBARR, LALHE
3011 IR A KR, =AW IE B 2038 F, MR — 4K, M MA SHEXFHE,
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H (B ANA 24h H3FEZ 10cfu/ml BLF ) (BRAE4E,2000a) , 3% B 1t B 449 B B 3 2038 FR )
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2038 [ ¢ RE 5 1 55 PR S B A 1<, (B[R A 1 455 7% 90 390 5 BR 7 3 2038 A H (KBS 7E 1—2d
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65# 87-1.21 -1 A -4 K BARREFEKEBERETF 5.0X10°cfu/ml), TLF
BeAE K By BY R BB 3 2038 {3RE IR AU MR BB A K (MEMA 1—2d FEZ 10cfu/ml BLTF)
(464 ,2000a)

ZAULERER, TUBHNTSEL RERSHESE 3011 AHBEMKAHS,
B MEEKLRHIER. MBRE=ABEE 2038 WA MBREIEMR, KPLTAEK
16 %UE PR FR AR BER , T 76 3E 3% 5 WIME A X 855 . B 9% 5 S PR Rl VE R AR X 48855, 7T
R ERBHTYRBTREHETNEA KRR, HIEEERAMAR
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Fig.1 Growth conditions of the vibrios in axenic algae (late exponential phase)
a. 3B 10— 1(vibrio 10— 1) ;b. IH 65 # (vibrio 65# ) ;c. JLH 87 — 1(vibrio 87 — 1) ;d. B 21 — 1(vibrio 21 -1).
@ 7 Xt B (in control) s OFERRH M 3011 # (in axenic Isochrysis galbana 3011);
AFERRH HE 2038 H (in axenic Phaeodactylum tricornutum 2038)

HAUBR I 3011 ARAM T IIMRAK

AT R FTBREE 3 2038 54055 MR I B A2 AR RIHLA], X BT T M T LR 4%
AFAKEHUEHIFRE B 2038 £ 0. 65pum WRZ L HREMN L I8, HRREAK, KB
FAERRBTYTE I K 4 RMEEER I FIMABMELERER, SREZAN
WA JG BB 0 H P (R R IR B BB A B H g, IR ERAER (IR T 1X
10°cfu/ml) , 2 P 0 3K 2038 B MARB =P AR ERFIME LK
2.2 5ER{FHEBRMANHEEXR
22,1 SERAFARBFRKRAMENHEEIXRR  BREFE 1.3.1 K75 87 Bk 4 g
WS SRR, K P& ¥ 3011 K 39 Bk, =MARTEBE 2038 A 27 Bk, W 1040 A
17 BREA R/NEREE 1061 A 14 Ro AR B PHRFBERBER(ATE 1.6.1). LBRER
U SRAFHARRABRNEERYRTF. RERASHELF AR EE A L HEHW
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Ja L BRI BR 0. 1ml 38 R BBARIE PRI, RAR AR HEFEE L, AEHEHRS
MERA —BGEL X LWL 2216 R EFR) , HHEWA TR (TRELEH EX).
WEMAGHEFER. LRERZV: SELEFHFRNEHEKRE. 4 BIKEKE
WEMAJG 24h HEBIRBKF(2.0X10°cfu/ml A b)), SEIEFHAHESETIAR 1.08
X 10°cfu/mt BA b, R U1 5SSt IF B B XIS AE K BB
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Fig.2 Effects of mixtures of axenic algae and algae-concomitant bacteria on growth of
the vibrios (algae-concomitant bacteria are added three days prior to the vibrios)
a. 7EBRBEME 3011 % (in axenic Isochrysis galbana 3011);
b. 7EBX P 2038 # (in axenic Phaeadactylum tricornutum 2038);
@ 5¥ILFFHH (algae-concomitant bacteria) ; AYLH 65 # (vibrio 654 ); * JEE 87— 1(vibrio 87 -1);
O 3KE 21— 1(vibrio 21 - 1);O & 10— 1(vibrio 10~ 1), E 3. EH4

lg(cfu-mi™)

B3 REREASEFEFRBAINMEERKER(SEFHRSMEFEINA)

Fig.3 Effects of mixtures of axenic algae and algae-concomitant bacteria on growth of

the vibrios (algae-concomitant bacteria and the vibrios are added simultaneously)
a. 7EBR M 3011 H (in axenic Isochrysis galbana 3011);
b. 7EBX B % 2038  (in axenic Phaeodactylum tricornutum 2038)
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Fig.4 Effects of mixtures of axenic algae and algae-concomitant bacteria on growth of
the vibrios (the vibrios are added three days prior to algae-concomitant bacteria)

a. ZEBRTH¥ 3011 # (in axenic Isochrysis galbana 3011);

b. ZEBR B3 2038 # (in axenic Phaeodactylum tricornutum 2038)

Lo HEFINEBE N R SR HF M B in ABH AT B, SN B EMA, SHRAE
B, BmMASEFHEN, X IREHEF SRR, REMEHERTEE KM,
RURBMEEK A NFERERSEAFAEMELRS, hREMH, MAAKE L&
BERI—EKY, XBRPETUFH, BRESEGFHE L IMERAEBFEMS, 8
EMHL T HE(E 4) R G ERE, A HRINHE,
HTH—PARBBEEE REH R NEERIE, SO # TR E RANH>
PIFIMEAE X R LR K 4 M AR TEMBEE TR (L TEREREM)E 0. 2pm BB
TR, R MR EAE, KB SERET YRR L ERAE, FIMAREEE 4 &
WE (BT A — BRI, BB K. SRER 4 RNEES BB PERREF,
RI7EEHE KA KA, RARBE=DHEREAAEW, F5RBH 0. 2pm AT REHE
PR B R S FARMT= Y, R R 2, SOR A 0. 65.m T8 R BR 3 40 1, VR4 i 3
(BEERAFHFR)MNMEERELEW, ZERNB/RVMTEBEABRBMTEK, 5
A AHEFIWHE Y E K RIF(48h WHBBIAKEE),
MAEYRREBLINEFYRERERNESWEF(REABEN), REELZH
R AR (KMAEERM) (Campbell, 1983) . WA XERERTUF N, EAFHEN, 5
EXEAHEARFEKRYE, SEAFHEN REEETER RS RFHE, NE
HEEEAEFETRIFAK, MERTRE(FE-FHRME)RB DO NEERTR
#l, U L ERYRAREFERH TINEEF N EFRBRKM . B, WEERBRRESE
BREFEKRZBHF ,BHTERTESFRUTE HAHDERATRERLSF B—F
u] . BERTH LIE (W% ,2000a) B A U R R , 7T LU SRR 3 AL T 55 52 90 08
o, BRESHAXAEFTERR, SEESTHENER, HFRFEIRS. LTEK
BEEHE, & NEEARBREKE, B RA B0 &S, i T B IRRE.
LFLTFEEARSH, S TREE TR, BARE N TR, EXFERALARHEES
A HEFIREE S TR, WAl THA 2L, I RABEHENAEMRRBBHE
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THE ANTIVIBRIO MECHANISM OF MICROALGAE
CULTIVATION SYSTEM

LIN Wei, CHEN Dou, LIU Xiu-Yun
(Institute of Oceanology , The Chinese Academy of Sciences , Qingdao ,266071)

Abstract  January to June 1996 experiments in IOCAS showed that algae-concomitant bacteria (single strains
or communities) isolated from the nonaxenic algae Isochrysis galbana 3011, Phaeodactylum tricornutum 2038,
Platymonas sp. 1040 and Chiorella sp. 1061 can not inhibit growth of the four vibrio strains ( Vibrio algino-
Iyticus one, V. anguillarum one and V. parahaemolyticus two. )Axenic algae 3011 can not restrict growth of
the vibrios during its whole generation. Axenic algae 2038 has faint antivibrio function, especially in the late phase
of exponential growth. Mixtures of the two axenic algae with their respective bacteria community { algae-concom-
itant bacteria were reintroduced into the bacteria-free microalgae) can resume antivibrio function significantly,
which appears fast when axenic algae meets algae-concomitant bacteria before the vibrios (3d, for example) , ap-
pears slowly if the vibrios are added in the axenic algae before the algae-concomitant bacteria. Filtrate of axenic
algae 2038 lost antivibrio function. In addition filtrates of the four nonaxenic algae (algae-concomitant bacteria
free or not) can not restrict growth of the four vibrio strains. Therefore, it is concluded that nonaxenic microalgae
can play an antivibrio role because the algae-concomitant bacteria have priority in occupying ecological space.
Key words Nonaxenic and axenic microalgae, Algae-concomitant bacteria, Antivibrio cooperation, Ecologicol
space



