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Life history of Porphyra suborbiculata Kjellman
(Bangiales, Rhodophyta) in culture*

Masashi MaTsuo**, Masahiro NoTova*** and Yusho ARuGga***

Abstract: Life history of Porphyra.suborbiculata Kjellman was completed in culture.
It was shown from the culture study that this species has the “P. lacerata type” life
history. Growth and reproduction were observed under various photon flux densities
(10-80 zmol m™*s™"), temperatures (10-30°C) and photoperiods (14L:10D, 10L:14D).
The optimum growth of conchocelis filaments occurred at 15-25°C. The conchocelis
filament produced conchosporangia at 20 and 25°C. Monospores were liberated from
the foliose thallus 2-3 weeks after conchospore germination at 15-25°C under 10L:14D.
Carpospores were liberated from foliose thallus 711 weeks after conchospore germina-

tion at 15-20°C under 10L:14D.
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Fig. 1. Porphyra suborbiculata Kjellman in culture. (A) Mature foliose thallus collected at
Enoshima, Fujisawa, Kanagawa Prefecture on December 16, 1990. (B) Free-living con-
chocelis colony of five weeks old at 15°C and 40 £ mol m’s"'(14L:10D). (C) Conchosporangial
branches on five-week-old conchocelis at 20°C and 40 £ mol m % '(10L:14D). (D) Conchospore
liberated from a cultured conchosporangium. (E) Conchospore germling of three days old at
20 °C and 40 £mol m*~' (10L:14D). (F) Conchospore germling of a week old at 20°C and 40
smol m~s7 (10L:14D). (G) Juvenile foliose thallus of two weeks old, liberating monospores
from the tip, at 25 °C and 40 zmol m ™% (10L:14D). () Surface view of antheridia. (I) Sur-
face view of carposporangia. (J) Immature foliose thalli of 18 weeks old at 10 'C and 40
¢mol m % ! (10L:14D). (K) Mature foliose thalli of 13 weeks old at 15 °C and 40 #mol m™*
s~ ! (10L:14D). (L) Mature foliose thalli of 13 weeks old at 20 °C and 40 g mol m™*s™'
(10L,:14D). (Scale bar: 1 ¢cm in A and J-L; 100 #m in B, C and G; 20 ¢m in D-F, H and D).
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Fig. 2. Relationship between the length and

width of foliose thalli of Porphyra
suborbiculata Kjellman in culture. O,
denticulate margin; @, entire margin.
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Fig.3. Growth of conchocelis in Porphyra suborbiculata Kjellman under different temperatures,
photon flux densities and daylengths. Solid square, 10 zmol m’s™"; open square, 20 ¢ mol
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Fig. 4. Formation of conchosporangial branch in Porphyra suborbiculata Kjellman under dif-

ferent temperatures, photon flux densities and daylengths. Solid square, 10 # mol m s~
open square, 20 u mol m ’s™" ; solid circle, 40 y mol m %s~
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Fig. 5.
tures. Solid circle, 10 °C; open circle, 15°C; open

Growth of foliose thalli in Porphyra suborbiculata Kjellman under different tempera-

square, 20 °C; solid square, 25°C. M, beginning

of the liberation of monospores; S, beginning of the formation of antheridia; C, beginning of
the liberation of carpospores. Vertical bar, standard deviation.
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Fig. 6. Liberation of monospores and

carpospores in relation to the age of cul-
tured foliose thalli of Porphyra subor-
biculata Kjellman at various temper-
atures under 40 £ mol m~*s™* (14L:10D).
Open space, neither monospores nor
carpospores liberated; dotted space,
monospores liberated; solid space, both
monospores and carpospores liberated.
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