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Life history of Porphyra tenuipedalis Miura (Bangiales, Rhodophyta) in culture*
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Abstract: Life history of Porphyra tenuipedalis Miura was completed in culture. Growth
and reproduction were observed under various photon flux densities (10-80 ymol m *s™),
temperatures (10~24 °C) and photoperiods (14L:10D, 10L:14D). The optimum growth of
conchocelis filaments was observed at 20 °C and 14L : 10D. The conchocelis filament did not
produce conchosporangia, but a sherical cell was formed at the tip of filament. The spheri-
cal cell developed into the foliose thallus at 15-20 °C and 10L:14D. The foliose thallus ma-
tured within 16 weeks at 15 °C and 10L:14D. Monospores were not produced both in

conchocelis and foliose phases.
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Fig. 1. Porphyra tenuipedalis Miura in culture. (A) Conchocelis cultured for a month at 20°C and
40 £ mol m s~ under 14L:10D. (B) Spherical cell formed at the tip of conchocelis filament within
5 weeks of culture at 20 °C and 40 # mol m *s ™ under 10L:14D. (C) Two-cell germling developed
from a spherical cell after 3 days at 15°C and 40 # mol m ~*s " under 10L:14D. (D) Uniseriate thallus
developed from a spherical cell after a week at 15 °C and 40 ¢ mol m s ' under 10L:14D. (E) Young
blade after 3 weeks at 15 °C and 40 ¢ mol m s~ under 10L:14D. (F) Mature blade after 14 weeks at
15 °C and 40 ¢ mol m *s " under 10L:14D. (G) Surface view of carposporangia and antheridia. (H)
Immature blades at 20 °C and 40 z mol m s ‘under 10 L:14D after 20 weeks in culture. () Imma-
ture blades at 10 °C and 40 #mol m s " under 10L:14D after 20 weeks in culture.
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Fig. 2. Growth of the conchocelis colony of Porphyra tenuipedalis Miura under different tempera-
tures, light intensities and photoperiods. l, 10 t mol m™s™*; [, 20umol m’s™'; @, 40 ¥ mol

m7s!
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Fig. 3. Rate of spherical cell formation on the conchocelis filament of Porphyra tenuipedalis Miura

at different temperatures and light intensities u

mis™ @ 40umolmih O, 80umol m s
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Fig. 4. Growth of the blade of Porphyra tenuipedalis Miura at different temperatures under 40

#mol m™?s™ and 10L:14D. Numbers near the data indicate weeks in culture. Arrowheads show
the maturity of blade. @, 10°C ; O, 15°C ; [], 20°C.
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Fig. 5. Life cycle of Porphyra tenuipedalis Miura.

felp, FIOIRBMTEENTL LD TH B & DHEER

BRYERMESN 3B,

IhBITRL, #4FFT7=/ ) TRRIREICHBT
ORI TEOTRBIAD ShEh - To, T, WEM
iz TRIREOERICOBER S h, 4% L THEFIM
oI R S 50, BREFEEORICHKRT S L
7, BToRBEED oNih -1, Bi, B
OFEFER LT OETRERE LKL, RATHED S
NBNAATT =/ ) ODERKEFRIRDOBIK LIS - 720
PE->T, AL, £2LOT7</ VBTRONG X DB
HaF & B DRBEE R MR ASRIR A D SEER IS 1 fE 37>
EREh, ZhskE»SEN S &5 EREICAE
ET2@EEL N5,

HAHST =/ VB BREMEOEBE, 1524
COHALEHTTORBED LN, O LE, hE
THRESWT </ VBOE < Of & ERkICRIETEIE
Bl RN g N (BAR, 1959; Iwasakr, 1961;
R - iRk, 1962; RS, 1962a, b; Bkt 5, 1967,
DriNG, 1967 ; KAPRAUN and LUSTER, 1980 ; AviLA et
al., 1986 ; KAPRAUN and LEmUS, 1987 ; WAALAND et
al., 1990), BEX O XEHOEBLEZ T LD L
EBlishs,

X

AvVILA, M., B. Santelices and J. McLachlan (1986)
: Photoperiod and temperature regulation of
the life history of Porphyra columbina
(Rhodophyta, Bangiales) from central Chile.
Can. J. Bot. 64: 1867-1872.

DanGEARD, P. (1931): Sur le developpement des
spores chez quelques Porphyra. Trav.
Cryptogam. ded. a .. Mangin. p. 85-96.

Drew, K. M. (1954): Studies in the Bangioideae.
III. The life history of Porphyra umbilicalis
(L.) Kutz. var. laciniata (Lightf.) J. Ag. Ann.
Bot. N. S. 18: 183-211.

DrING, M. J. (1967): Effect of daylength on growth
and reproduction of the conchocelis-phase of
Porphyra tenera. J. mar. biol. Ass. U.K. 47:
501-510.

Iwasaki, H. (1961).: The life-cycle of Porphyra

tenera in vitro. Biol. Bull. (Woods Hole) 121:
173-187.

KaPrAUN, D. F. and D. G. Luster (1980): Field and
culture studies of Porphyra rosengurtii Coll et
Cox (Rhodophyta, Bangiales) from North
Carolina. Bot. Mar. 23: 449-457.

KapPrauUN, D. F. and A. J. Lemus (1987): Field and
culture studies of Porphyra spiralis var.
amplifolia Oliveira Filho et Coll (Bangiales,
Rhodophyta) from Isle de Margarita, Vene-
zuela. Bot. Mar. 30: 483-490.

KRISHNAMURTHY, V. (1969): The Conchocelis phase
of three species of Porphyra in culture. J.
Phycol. 5, 42-47.

BARSER (1959) . 7=/ VEHORKRGOAE - &
Fegett 1 HfaFEER R CHBFRE & BEE
). EALKEFTSIERE  15: 33-42.

R, R — (1962) . 7=/ VEHORIREDHE
B BRBAERESE 0 7979/ ) O%iREoA
E k@ s BE BIOKTFZERE  20: 127-136.

RSN, BILFDR, ERH— (19622) - 7=/ VEHO
SRIBOAER - KB E &N, 1 BRTFEERK
UHaFiH & ARIEA©2). BRSBTS
20: 121-126.

BACRN, BLFIR, AR (1962b) . 7=/ VED
ARBOAER « A& RS, T Bick 2 HEME
HozZE BIUKPHEHRE  20: 138-156.

McLacHLAN, J. (1973): Growth media—marine.
p.25-51. In J. R. StEiN (ed.), Handbook of
Phycological Methods. Cambridge Univ.
Press, New York.

Miura, A. (1961): A new species of Porphyra and
its Conchocelis phase in nature. J. Tokyo
Univ. Fish. 47, 305-311.

Norova, M., N. Kikuchi, M. Matsuo, Y. ARUGA,
and A. Mrura (1993): Culture studies of four
species of Porphyra (Rhodophyta) from
Japan. Nippon Suisan Gakkaishi 59: 431-436.

FIREE, HERAZE, HSRE (1967) - A F= v/ ) D%
WhogTRticE X IFTHESE. BE 15
123-126.

WaaranD, J. R., L. G. DicksoN and C. S. DUF-FIELD

(1990): Conchospore production and seasonal

occurrence of some Porphyra species
(Bangiales, Rhodophyta) in Washington
State. Hydrobiologia 204/205: 453-459.



