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Tab.l Comparison of 16S rDNA or 16S rRNA gene sequences
s (Yu et al, 2017) of 4 different strains of Bacillus used in the experiment
Bacillus sp. o Bacillus subtilis N
? A KY264972.1 100% MT240918.1 100%
Bacillus sp. o Bacillus pumilus o
’ ’ B MK213183.1 100% MN581181.1 100%
C Bacillus sp. 99.90% Bacillus cereus 100%
KJ943910.1 TU MWS559383.1 ’
, D Bacillus sp. g9 g0, amylfl[;;;lel;;ciens 99.90%
5 > MH298776.1 MH210892.1
, (
) ,
1 (0 8 12 24h)
1.2.2
1.1 (1)
BINTANG PUSPITA BUMIDWIPA , ( ) ,
, ( ,2021)!7
( 2 %)=(1- /
L1 ,  (20%1) °C )*x100, ey
72 umol photons/(m*:s) 12h:12h )
50 mL
50 mL ,
s 0.1g/L LB > ’ 3
24h LB )
.4 ’ ;
, 2 3 4x10°cells/mL,
(Bacillus subtilis)
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(D LB ’ ’
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(30 °C, 200 r/min) 24 h , >0 mL >0 mL ;
2
1.2 ; 3 ;
1.2.1 >
250 mL , 121 °C 10° cells/mL, ,
30 min 20 min, , 24 36 48h ,
LB , )
25¢g ) )
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200 r/min) ( ) , (3 824xg, 10 min)

3, >
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( 107,  10° 107 0.1 mL
)> , LB , 30 °C ,
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) FlowJo10.6.2
2 RIS A MRS > Excel  Origin2019
Tab.2 The initial density of red tide organisms in the SPSS 26 ANOVA LSD
experiment of removing algae
/(cells/mL) ’ .
1x10°
5x10* 2
1x10°
2.1
(3) 2.1.1
50 mL 4 ;
50 mL , 2 , 4
, 3 ; )
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) , , 3 (P <0.05)
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, 1001 [[__1B. subtilis
10° cells/mL, : %g oo
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(BD FACS K 40l by :
Calibur, ) SYBR Green I ( 11
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SYBR Green I B /(x10° cells/mL)
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Flg.l Removal efficiency of 4 different strains of Bacillus on P.
donghaiense (24 h)
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Fig.2 Removal efficiency of B. amyloliquefaciens fermentation
broth on different algae
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b b 3
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Fig.4 Removal efficiency of different treatments on different
algae (24 h)
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Fig.5 Removal efficiency of B. amyloliquefaciens on P.
donghaiense before and after adding clay (24 h)
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Tab.3 Bacterial density of B. amyloliquefaciens fermentation
broth before and after adding clay

/uL
/(x10° cells/mL) /(x10° cells/mL)
50 0.65 1.30
100 1.30 2.65
150 1.95 3.97
200 2.60 5.29
250 3.25 6.62
50 mL
2.2.2
( o)
6a ,
( )
, 50% (2.2.1)
, 6b
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Fig.6 Effects of different clay and incubation time on removal efficiency of P. donghaiense (24 h)
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REMOVAL EFFECT OF TYPICAL RED TIDE ORGANISMS WITH BACILLUS AND
MICROBIAL MODIFIED CLAY

ZHONG Yu-Xia"*** YU Zhi-Ming"*** LIU Shan-Shan"*** ~CAO Xi-Hua"***, SONG Xiu-Xian"*?>*

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory of Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract Harmful red tides cause serious damage to the marine ecosystem and marine economy. It is very important to
seek effective and safe technology to control harmful red tides. The removal efficiency of Bacillus and microbial modified
clay on typical red tide organisms was studied. Results show that Bacillus amyloliquefaciens had the highest removal
efficiency on Prorocentrum donghaiense among several common Bacillus. B. amyloliquefaciens had a higher removal
efficiency on Karenia mikimotoi and Heterosigma akashiwo than P. donghaiense. It was found that kaolin could effectively
promote the growth of bacteria, thereby enhancing the ability to remove red tide organisms. The mechanism of algae
removal by Bacillus and microbial modified clay was discussed. This study provided an important reference for further
development and optimization of red tide control technology with modified clay.

Key words Bacillus; red tide organisms; red tide control technology; microbial modified clay



