
Diurnal changes in the maximal photochemical efficiency of PSII in 
Spirulina cells grown outdoors at different light availability 

conditions
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Antenna Size and Photosynthetic Efficiency
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PsbA – D1 protein



1

10 wild type
DC-2 mutant

0 1 2 3 4 5 6 7 8

C
el

l N
O

. (
 x

10
6  )

Control

0 1 2 3 4 5 6 7 8

+1.0 M NaCl

Time (days)

70

50



20

30

40

50

60

70

80

90

100

0 20 40 60

Exposure time to HFPD (min)

Fv
/F

m
 (%

 o
f i

ni
tia

l)

Wild type

DC-2 

Wild type ( +1.0 M NaCl)

DC-2 ( +1.0 M NaCl)



Light intensity 70          150       300               70        150         300
(µmol m–2s–1)

Density (int/mm2)                              625         274        95               623        516        399

Wild type                                DC-2 mutant









Production of Microalgae for FuelsProduction of Microalgae for Fuels
Conception of microalgae biodiesel production Aquatic Species Program, 
U.S. DOE NREL 1987. Note raceway growth and settling-harvesting ponds
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