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Tab.1 Composiion of media used for feeding microalyae (in 1L seavater)
NaNO, KH,PO, FeCgH,0, (NH,) ,CO NasSiOs B, B,
(mg) (mg) (mg) (mg) XH:0 (mg) (Hg) (Hg)
&0 4 0.45 — — 100 0.5
& 4 0.45 — 0.45 - _
Y 4 0.45 18 — - -
&0 4 0.45 18 — — —
1.2
4 ( Vibrio parahaemolyticus) 2, (V. algt-
nolyticus) 1, (V. aguillarum)1 2
(TCBS)
2 4
Tab. 2 Four experimental Vibrio strains
10- 1 1990 87- 1 1990
21- 1 1990 65# 1989
1.3
s cell/ ml TCBS
s cfu/ ml
1.4
, 4 ,
6d 2216E , : 7.0
x 10° cfu/ ml 3. 0% 10° cfu/ml 1.0% 10° cfu/ ml 3,
0x 10° cfu/ ml; TCBS , 4
TCBS ,
1.4.1 2216E
4 , 100ml 4
( , 3.0x
10° du/ml), 6d, : :
: 4.6 10° cell/ ml 1.2x 10 cell/ ml 5% 10° cell/ml
2.3 % 10 cell/ ml 1.1 5d, 24h 0. Iml TCBS :
25C  2d,
1.4.2 8d
( L5 ), : 0. 9% 10f cell/ ml

0.24 %10 cell/ml 1% .10° cell/ ml 0.47% 10" cell/ml,  1.4.1
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30d, 48h
1.4.3 1 1 4
7. 6% 10* cell/ml,
98%, 5% 10" cell/ ml, 90%
, , 1.4.1 ,
, 121°C (0. 2Mm ) 4
2
2.1
1 labec , 10- 187-121-1 4
24h 10cfu/ ml : 654 , 24h
3.0x 107 cfu/ml, 48h 10du/ml , 3 3
( 1d) 4 10 cfu/ml ,
.4 \ 24h 2.51% 10°
cfu/ml s 5
2.2
, .4 4
4 4 3.0x 10’ cfu/ml
(< 10cfu/ ml) 3
3 4 4 3. 0x 10° cfw/ ml
(< 10cfu/ml) (d)
Tab. 3 The time (d) that the densities of four Vibrio strains in four growing micmalal cultures
decreased from 3. 0% 10° cfu/ ml to undeted able level (< 10cfu/ ml)
10- 1 2 1 3 3
87- 1 3 2 2 2
21-1 3 2 2 2
65# 4 2 5 5
4 4 , 4—5
.4
30d, (< 10cfu/ml)
2.3

10- 1 2d 10cfu/ ml ; 65
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Fig.1 Growth feature of the Vibrio drains 10— 1(a), 21- 1(b), 87- 1(¢) and 65# (d) i four microalgal
cultures (late exponential and datic phase) and seawater ( control)
# 87-1 2—3d 5d 10du/ml ; 21- 1
, 5 10cfu/ ml 1 , ) )
7.6x 10" cells/ml 4x 100 cells/ ml )
, 10— 1 87-1 21- 1
24h 10cfu/ ml ; 65# 48h 10cfu/ ml
1 . : , 5x 10
cell/ ml, 10- 1 3d 10cfu/ ml , 3
, 65# 48h , 5 1.78% 10" cfu/
ml, 87-1 21— 1 5 7.6% 107 cfu/ ml 4 4
(3.0%10* cfu/ml) 4
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GROWTH FEATURE OF VIBRIOS IN MICROALGAE
CULTURAL SYSTEMS

LIN Wei, CHEN Dou, LIU Xiu- yun
(Institute f Oceanology, The Chinese Academy o Sciences, Qingdao, 266071)

Abstract There are more and more diseases related to the marine aquacukured animals. Curative effects of the
chemicals ( include disinfectants, antibiotics and other subsances) are unsaiifaciory because these drugs can pollute
environment and induce drug resistant bacteria. It is necessary to develop ecological controlling techniques to prevent
the diseases to ensure the sustainable development of the marine aquaculture. Invesigations were conducted into the
effect of 4 marine unicellular algae cultural systems (mixtures of the algae and alsae concomiant bacteria) , Isochrysis
galbana 3011 srain, Phaeodactylum tricornutum 2038 strain, Playmonas sp. 1040 strain and Chlorella sp. 1061
strain culkural systems on growth of 4 marine Vibrio spp, V. alginolyticus 21- 1, V. angullarm 65# , V. para
haemolyticus 10— 1 and 87— 1. Batch culture method was adopted. Control test of vibrios growth in gerilized seawater
(0.2Mm membrane fikered and autoclaved) was carried out simultaneously. Compared with control test ( the vibrios
grew well, all above 2.5% 10° cf/ml) , cultural systems of these microalgae which are between the late exponential
phase and the static phase of growth can effectively expel the vibrios. Densities of the vibrios decreased to 10 cfu/ ml
or lower from initially high (3.0x% 10° cf/ ml, respectively) within 24 hours (the 65# decreased to 10 cfu/ ml within
48 hours in algae 3011 culture). Expelling efficiency of the cultural systems in the beginning phase of the growth
weakens ( because algal and algae concomitant bacterial densities decreased after the algae were transferred to new me-
dia) , but it increased with algal growing ( densiies of the algal cell rise). The systems with long culture time ( about
one month) had less efficiency of restriction on growth of the vibrios when the algae ( 3011 and 1040, for example)
aged obviously (cell sunk to bottom of the glass flasks and suspended algal cell densiies decreased vehemently, agae
3011 cell density decreasesd from 4x 10° cell/ ml to 7. 6x 10* cells/ ml, for example) , but some culral systems of
alage (2038 and 1061) had high expelling efficiency because they had relatively high suspended algal cell densities.
It seems that there is certain relationship between the suspended algal densities and expelling efficiency to vibrios. We
suggest that the universal law that growth of vibrios are restricted by cultural system of microalgae may exist. Our re-
sults can provide theoretical foundation to prevert disease with ecological controlling technique.
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