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2 )R 40 %

A B
B1 I SR R 2R BE 56 2R (A)
N IR K 25 BE 52 (B)
Naturally infected P. yezoensis (A) in the sea area and
experimentally infected P. yezoensis(B)
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Fig.1
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B2 AT

Fig.2 Experimentally infected P. yezoensis

A FASESEAIMR AR AL (0 B 2 ESRANMR AT E (0 C: WIIEIRMERBE; D

AT B FLIA s E AL F. SRR

TE 20 R 5 S Ak 24 i A A 1) 240 f )=
A: Concentration and discoloration of Porphyra single cell; B: Concentration and discoloration of Porphyra cells; C: Early stage
of green spot disease; D: Holes on laver; E and F: Cytoplasmic granules degradation at the junction of diseased and normal cells
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100’ Pseudoalteromonas marina AY563031
Pseudoalteromonas sp. AM111018

0.01

Pseudomonas putida NC002947

100 A Pseudoalteromonas Y1
Pseudoalteromonas marina AHCB02000069
seudoalteromonas shioyasakiensis LRUE01000006
39 Pseudoalteromonas lipolytica LJTC01000018
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——— Pseudoalteromonas prydzensis BDDT01000016
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Pseudoalteromonas agarivorans CP011011
Pseudoalteromonas atlantica CP023464
3 Pseudoalteromonas telluritireducens LVCM01000026
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0.05

Pseudomonas putida NC002947

00 |- Pseudoalteromonas sp. CP001796

56 Pseudoalteromonas issachenkonii CP013350
14{
Pseudoalteromonas tetraodonis CP011041

100

Pseudoalteromonas undina AHCF02000004
Pseudoalteromonas espejiana CP011028
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76 | 100 [Pseudoalteromonas telluritireducens LVCMO01000026
100 - Pseudoalteromonas agarivorans CP011011

97 A Pseudoalteromonas Y1
100 L Pseudoalteromonas marina CP023558

: Pseudoalteromonas prydzensis BDDT01000016
43 Pseudoalteromonas shioyasakiensis LRUE01000006

4|:Pseudoalteromonas tunicate CP011032
100 Pseudoalteromonas ulvae MWPV01000007

0.1

A: HT 16S rRNA H

A: Phylogenetic tree constructed for isolates based on 16S rRNA gene sequences; B: Phylogenetic tree constructed for
isolates based on dnad sequences; C: Phylogenetic tree constructed for isolates based on dnaN sequences

Pseudomonas putida LUCV01000010

C

K3 Y1 RGLE FHH
Fig.3 Phylogenetic analysis of strain Y1
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Fig.4 Effects of environmental factors on green spot disease of P. yezoensis
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Isolation and Identification the Pathogen of
Pyropia yezoensis Green Spot Disease

LI Jie', MOU Zongjuanl’z, YANG Huichao'”?, MAO Yunxiangz, YAN Yongweil, MO Zhaolan'>"

(1. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine
Science and Technology (Qingdao), Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture
and Rural Affairs, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Marine Life Sciences, Ocean University of China, Qingdao 266003;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract Green spot disease is one of the major disease considerations in the farming of Pyropia
yezoensis. Green spot disease could be found in all the periods of thallus, and outbreaks usually occur in
November and December. At the start of infection, small light red spots could be found on the thallus, and
then the spots gradually turned green and expanded quickly. Holes from lesions formed later in the surface
of thallus. At last, the entire thallus became green and fell off. In this research, bacteria strains were
isolated from P. yezoensis with green spot disease farmed in Rizhao. Experimental infection showed that
the strain Y1 could cause P. yezoensis green spot disease. Biochemical characterization and genes analysis
of 16S rRNA, dnaAd and dnaN indicated that the pathogen Y1 was Pseudoalteromonas marina. Influence
of environmental factors on the outbreak of disease were also characterized by experimental infection
with different temperature, stocking density and gravity of sea water. The results showed that higher
temperature and stocking density will accelerate the spread of the disease, but gravity of sea water within
a certain range did not affect the occurrence of the disease. In this study, we described the green spot
disease caused by P. marina, which provides information for disease control in P. yezoensis cultivation.

Key words Pyropia yezoensis; Thallus; Green spot disease; Pseudoalteromonas marina
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