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Abstract: The migration and large-scale outbreak of green tides are not only related to the biological characteristics such as the strong
stress resistance of algae and the environmental conditions of the sea area, but also inseparable from the participation of algal microorganisms.
The microbial community plays an important role in algal growth and extinction. Under different environmental conditions, the community
structure of symbiotic and epiphytic microorganisms of Ulva prolifera are diverse. The promotion to algae growth is mainly reflected in the
processes of algae morphogenesis, growth, nutrient absorption and photosynthesis. During the occurrence of algal blooms, U. prolifera could
help the algae to efficiently absorb nutrients, promote algae proliferation, and thus increase the formation of green tides. Based on previous
researching results, we summarized the current research status of symbiotic and epiphytic bacteria of U. prolifera, the dominant species of green
tide, described the establishment process of the separation technology of symbiotic and epiphytic bacteria of U. prolifera, and pointed out the
importance of molecular biology techniques such as high-throughput sequencing in the analysis of microbial community structure and diversity,

analyzed the influence of these bacteria on the physiological characteristics of the growth, reproduction, morphogenesis of U. prolifera and the
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outbreak of the green tides, and explored the utilization value of symbiotic and epiphytic bacteria in future production and life, aiming to express

new ideas for predicting and preventing and controlling the outhreak of green tides and for the algal utilization as a resource.

Key words: green tide; Ulva prolifera; symbiotic and epiphytic bacterium; diversity; morphology; growth and development; propagation;

stress resistance
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Table 1 Different aseptic culture methods of Ulva sp. green algae

W Species PrE R )7 Antibiotic formulations 225 ik Reference
AZE U. lactuca HER G, AR, WER. MRZHRE B [52]

Penicillin G, chloramphenicol, neomycin, and polymyxin B sulfate
W& U. prolifera HHEE G, MRHEER. ZFHHEB [32,55-56 ]

Penicillin G, neomycin sulfate, and polymyxin B

THR G, AER, WHIbE, HEER, FIRER

Penicillin G, chloramphenicol, norfloxacin, streptomycin, and kanamycin

fLAZE U. pertusa
LEWFE U. linza

HHR G, HHE. a%E . FIFEE Penicillin G, streptomycin, erythromycin, and kanamycin [57]
HEHEG, HHR. WRDE. FIRER

Penicillin G, streptomycin, norfloxacin, and kanamycin

RS Enteromorpha linza

TR E . HEFZE Penicillin and streptomycin
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Fig. 1 Morphology of sterile U. prolifera (a) and normal
U. prolifera (b )
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adota ) HHYEA}L ( Rhizobiaceae ) flAE MR THBE A
Wy HAT (R K AN 25 A I 70— i ] L
AR T L N AR SIS MR S A ALY T, Anhe L i
( Rhodotorula glutinis) ABE VLR, AR ke
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(3) AW BRI B 1 B R b S EH] . ALt
ML R AR, vELF4Er, v LIfE—E
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25 o 44 0 IE S T A Ak TR 1 B A T
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A EIEFHAER]
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M2 RS R ADE RS N B EReR iR, B
BRI ZE /R 1 R Eh 250 T O E A R3S .

TEAE AW W an F, WFE 27 AR A il = TR
( poline ). EHEEE (betaine ), AI M Z 8 (soluble
polysaccharide ). 2 JGEE (polyalcohol ) 25 78 N A
PR R AN s 1 I, LEA 8
H' - ATPase FIZKi#IE K 1 (aquaporin ) %523 1o
[ A KRB B e 0 R T A B AR AN
NG R RRSEE R 2R, A B Rl LASR 7R B
RN R AEA [ PR 8 T IR . P, A
3 Ff1 BE RIS TE B A= B e B Bl 98 26 %o PR i
HAESE S, HETE NN TS 5L A R AL
BRI ot b, JEH R I TR A A T Y
WFFEEE D R, LEWFIEHF & DUast Itk i e SR 4L oA
B, ATDLE S MR . HSP. 8 A Ak B AL il
( superoxide dismutase, SOD ) LB YTE ( peroxidase,
POD ) i1 % AL 2 Fili catalase, CAT ). PLIFMLAR( ascorbic
acid ), N, HFELHEM (glutaredoxin ), Raf 28
1M ( Raf-like protein kinases, RAFs ), 7515 51
TP R G S AR A WA kAR S A S ]
ST
3 WEEEHLMARERNANE

WEREEE, B—MEE &R Y T
P BEAE XHE & LR A W 2 FEE TR R A, kIR
A T D BETE MR BT BF s R A=
BT P B 50 o T LS S0 3 A A ke S A
BB P A2 il i e AR S R B T, AERR IRV Ve lL FI IR
Wl IEH KR, dn] DAV AT i A B IR TR0l
B POl FTREIR Tolk,  HAT T i #4808
[jlip=e

AR R R R I LR R, R 3L
B AR T — iSRS b, AT T R AT T
PPt FE LN TR HTIEIE A . ol (RASE i
TR RE 20 WA TE M3 Tl 55 2 I OK R, BEAT S e &
MRSy F 2 WE RN e, FL27E 3 d NFERR ATk
68.10% ' LA ST Ky W 25 I B AR (R B AR 43 T
B, B N TERLERFIAH B ARAT 75— 25K
8. HET, CIEI I 28 4 R R AR ) 1R R i
BETF R T, Sl e & 2R 428 i SR i

A DS I & A 0 R B IR A U IR T & R

ARG RA EENERME, EHRE
B 2RI, Hoh A2 (ulvan ) 2&¢EH—Fp
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