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) ) 2.1.1
1.3.2 16SrDNA )
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(V3-V4 341F CCTACGGGNGGCWGCAG ~466 ( )
806R GGACTACHVGGGTATCTAAT) PCR (EM ),
, QuantiFluor TM ,
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: Ic) EM 0.22 um ,
(%)=(D»*30)/(Dx5+D,%x30)x100%.  (3) , EM
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FlowJo (TreeStar, ) ; , ,
Excel 2013  Origin 2019 ( 1d)
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Tab.1 Removal rate of MC V on Prorocentrum donghaiense
0.5 g(mL)/L MC 1
(cells/L) (%) (%)
5x10° cells/g 2.5x10° 3.13+£2.33 45.22+3.13
3x10°% cells/g 1.5x10® 1.56£1.29 31.24+0.45
2x10° cells/g 1.5x10° ~0.78+3.03 38.28+1.93
10" cells/mL 5x10° 0.38+2.98 42.22+2.88
EM 10" cells/mL 5x10° —0.25+2.16 71.83+4.09
0.1gL MCI 39.22%+1.51%
R 0.1g/L 1 MCD MC 1 (P<0.05);
39%; MC 1 , ; EM
MC 1

, 70% ,
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AEM + % AEM % A %
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0.5 27.04 0.76 23.15
1 30.06 13.14 19.43
1.5 50.06 30.46 11.81
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Fig.5 Damage of micro-modified clay to algal cells and bacterial fixation on the surface of clay
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RESEARCH ON MITIGATION OF PROROCENTRUM DONGHAIENSE BY
MICRO-MODIFIED CLAY

LIU Shan-Shan"*** YU Zhi-Ming"***, SONG Xiu-Xian"?***,
CAO Xi-Hua"*** ~ YUAN Yong-Quan"**

(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 With the deepening understanding of anti-algal microorganisms, application of algal-bacterial interaction to
control harmful algal blooms has shown a great prospect. To develop a highly efficient and environment-friendly algal
inhibition method, the effect of modified clay combined with algae inhibition bacteria on putting down Prorocentrum
donghaiense bloom was studied. Results show that the effective microorganisms (EM) in concentration of >1.5x10"
cells/L could mitigate Prorocentrum donghaiense. The composite modification of clay with the EM effectively increased
the rate of the algal removal. In the suitable range, increasing the time and temperature of treatment enhanced the algae
removal efficiency. The method was shown environmental friendly for emergency elimination of harmful algal blooms and
for long-term restoration of water quality as well.

Key words modified clay; harmful algal bloom; biotechnology; micro-modification



