
Study on the combination effect of oligotrophication and high light stress in the Seto 
Inland Sea influencing on representative phytoplankton species



1980

1980 Skeletonema Chaetoceros

100

Chattonella

Chattonella

Skeletonema Chattonella

2

Skeletonema costatum Chaetoceros lorenzianus Chattonella 

marina var. antiqua

PSII PAM 1

2 800 μmol-photons m-2 s-1 1

PSII φII NPQ

NPQ

PSII qP

S. costatum S. 

costatum NPQ

PSII

NPQ φII qP Chae. lorenzianus

S. costatum

S. costatum Chae. 

lorenzianus 2 Chat. antiqua



10 20 30

NPQ 30 1 qP

NPQ NPQ PSII

Chat. antiqua 2

Chat. antiqua S. costatum

Chat. antiqua Chat. antiqua Chae. 

lorenzianus Chae. lorenzianus Chat. antiqua

Skeletonema

Chaetoceros Chattonella

3 S. costatum Chat. antiqua 2

NPQ NPQ qE

1 2

Dd Dt Dd-Dt

3 Lhcx

VAZ Lhcx

2 1 Lhcx

RNA-seq S. 

costatum 6 ScLhcx1~6 Chat. antiqua 5 CaLhcx1~5 Lhcx

2 1

PAM HPLC

RT-qPCR Lhcx

150 μmol-photons m-2 sec-1

0.6 φII S. costatum NPQ

800 μmol-photons m-2 sec-1 Chat. antiqua NPQ NPQ S. 

costatum 0.6 Chat. antiqua 0.3 2 S. costatum

Dd-Dt Chat. antiqua VAZ S. costatum

3 Lhcx ScLhcx2~4 Dd Dt

DES De-epoxidation state Chat. antiqua

Lhcx VAZ Dd-Dt

DES Dd-Dt

Lhcx S. costatum Chat. antiqua NPQ

4 2 3 S. costatum Chat. antiqua



NPQ 1

S. costatum Control 3

2 NPQ

NPQ Dd-Dt

Control DES

NPQ

DES S. costatum 6 Lhcx

ScLhcx2 ScLhcx2

NPQ 2 Chat. antiqua

Control NPQ

VAZ Dd-Dt

DES Lhcx

CaLhcx1 2

NPQ

5

Skeletonema

S. costatum PSII

NPQ

Dd-Dt Lhcx NPQ

S. costatum NPQ

qP

Chaetoceros PSII

S. costatum

S. costatum

Skeletonema Chaetoceros

Chat. antiqua

2 VAZ Dd-Dt

NPQ

Chattonella Chat. antiqua

Chae. lorenzianus Chae. lorenzianus Chat. antiqua

Chat. antiqua

Chae. lorenzianus

Chae. antiqua Chaetoceros



Skeletonema

Chaetoceros

Chattonella


