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Characteristics of Light-photosynthesis Curve
of Flagellates in Red Tide

Hiroshi SucivaMa, Yasuo Sasakl, and Shoji l1Izuka

Characteristics of light-photosynthesis curve of flagellates causing red tide was examined. Our
experimental organisms were Provocentrum wmicans, Olisthodiscus sp., Gymnodinium sp. (called
tentatively as G. type ’65) and Prorocentrum sp. whose cell concentration and chlorophyll-a content
were more than 7.6 X 10° cells m/™ and 30 xg [, respectively. It was characteristic of their
light-photosynthesis curves that maximum photosynthesis ranged widely from 1.4 to 14.2 mg C-mg
chl-a~*«hr~! and photo-inhibition of photosynthesis at high light intensity of about 100 klux was not
recognized.

Meanwhile, cultured Olisthodiscus sp. decreased maximum photosynthesis as its population
developed from the logarithmic phase to the stationary phase. Photo-inhibition was recognized at 40
klux in the logarithmic phase, but was not recognized even at 100 klux in the stationary phase.
Another experiment was conducted with cultured Olisthodiscus sp. in early stationary phase, which
was diluted with filtrated culture media to the cell concentrations of 10 and 50 percent. The result
showed that maximum photosynthesis increased and photo-inhibition became more clearly in the
proportion to the degree of dilution. The effect of the length of dark treatment on photosynthesis
was examined with cultured Olisthodiscus sp. Photo-inhibition was recognized after dark treatment
of less than 7 hours, but not after dark treatment of more than 12 hours.

In the view of the above, it is thought that the fluctuations of photosynthesis in red tide are
dependent on the species of consisting organisms and on the population phase within the species. It
seems that the disappearance of photo-inhibition is related to the shading effect of each cell in high
concentration and to the length of dark treatment.

29

FREEEOEY 77 > 7~ v OX— AR, &
BETIHBENS (Mo T2y, EERETEH
EDHEIBN TRV,

HEHLERE T 25 KRE T3, Hogestu ef al.

(1959) & M #E (1973) A% Skeletonema
(Greville) Clevelz DWW, it (1974) #3 Chaetoceros
simplex Ostenfeld 12 D\ T — KA RKHFEERD, W
THHEIADE T BT 2/ OAEGHEE £ RHES
LI ERFELTED, 7, Bl 1974) EZ0

costatum

KERSESFEROSVHRER ST 2 53—RE 4o
TW3DOTREVhEBXT VS,

—7%, WEEHE2ERE T3R8 T2, Eppley and
Sloan (1965) #% Gymnodinium sp. & Cochlodinium
sp. £ DREFRFIC DT, MBS (1974) 5 Provo-
centrum sp. (2D TERIFDE T O & REE 2 HIE L
TeRENDH D, TOMITOTNG EERICEARTE
LBV, FETE, FERFOEEEEDOL—XE
iR 2RO, TOREIZ OV TRET L 72,

*  RIFTIAKEBMEKERS Y v 5 —



30 Bl - ERA - 15 | RERFOBEEREOX AR R
Table 1. Profile of four red tides
. . Cell concentration Chlorophyll-a NH,*N NO,-N NO,~-N POj-P
Exp. Dominant species : .
Na (cells m/™?) (ug I7Y) (ug-at. [7Y)
1 Prorocentrum micans 12.0x10° 132.4 2.5 0.7 0.8 3.6
2 | sthodiscus sp. 15.6X10° 2.3 0.5 0.1 0.1 2.8
3 Gymmnodinium type '65 7.6x10° 80.8 3.1 0.2 0.5 0.5
4 Prorocentrum sp. 64.2x10° 31.1 1.6 0.2 0.4 0.2

* The ratio of Olisthodiscus sp. to the total cell number was about 0.6.
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Fig. 2. Light-photosynthesis curves of Gymno-

dintum type’65 in different patches.
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Fig. 3. Light-photosynthesis curves of cultured

Olisthodiscus sp. in different phases.
0——0 in middle logarithmic phase,
®——@ in late logarithmic phase, 0—2
in stationary phase.
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Fig. 4. Light-photosynthesis curves of cultured

Olisthodiscus sp. in different cell con-

centration. 0——0 cell concentration of
509% @——e cell concentration of 10%,
a o control.
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Fig.5. Light-photosynthesis curves of Proro-

centrum sp. after dark treatment and low

light treatment.

®——e dark treatment, O——O low

light treatment (7 klux), o——0 control.
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Fig. 6. Light-photosynthesis curves of cultured

Olisthodiscus sp. at different time of dark
treatment.
O——0 2 hours dark treatment, @ ——@
7 hours dark treatment, o ——u 12 hours
dark treatment, m——ua 20 hours dark
treatment, X——X control.
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