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Temperature Dependence of Porphyra pseudolinearis (Bangiales, Rhodophyta)
under Laboratory Culture

* 2

Masasuke Baba®', Masayuki Yamamoto®® and Masaaki Tsuji*®
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Abstract : Temperature dependence of both conchocelis and foliose phases of red alga Porphyra pseudolinearis
was examined under laboratory culture condition. The optimum temperature of zygotospore germination was 15
~25°C. The upper lethal temperature of conchocelis phase was between 29 and 31°C. Conchocelis filaments
grew well at 10~25°C. Conchosporangia were formed at 20~25°C. Maturation of conchosporangia and
conchospore release were found when conchocelis thalli with conchosporangia were transferred from 25°C to 10,
15 or 20°C. Conchospore germination and the optimum growth of foliose thalli occurred at 5~25°C and 15~
20°C, respectively. These ranges of temperature dependence were discussed in relation to the environmental con-
dition responsible for the seasonal exuberance in P. pseudolinearis at the collecting locality of Kashiwazaki,
Niigata Pref.

Keywords : Porphyra pseudolinearis, Rhodophyta, conchocelis phase, foliose phase, growth, reproduction, tempera-
ture dependecne
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Table 1 Occurrence and maturity of Porphyra pseudolinearis blades collected at Kashiwazaki,

October 1990 - May 1991

Reproductive conditions

Date Water Sterile Spermatia Zygotospores Archeospores
temperature (°C)
Oct. 17 23 - - - -
Nov. 14 18 + + + -
Dec. 8 16 + + + -
Dec. 28 14 + + + —
Jan. 20 11 — + + —
Feb. 12 11 — + + —
Mar. 6 12 - + + -
Apr. 4 12 + — - —
May. 15 15 - - - -

+, presence; —, absence.
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Fig. 1 Mature foliose thalli of Porphyra pseudo-
linearis collected from Kashiwazaki, Niigata
Pref. on December 8, 1990. Fig 1A Male
thalli. Fig 1B Female thalli. (Scale bar applies
to Figs. 1A, 1B).
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Fig. 2 Effect of temperature on zygotospore attach-
ment after 3 days culture period in Porphyra
pseudolinearis (means £ S.D.). Irradiance: 20
u E/m’/s. Daylength: 8h light.

Table 2 Survival and germinating rates for zygotospores in Porphyra pseudolinearis under different temperatures

at 20 z E/m’/s and 8L:16D photoperiod

Culture Temperature (C)
period
(days) 5 10 15 20 25
1 Survival rate (%) 100 100 100 100 100
Germinating rate (%) 0 0 0 0 19
3 Survival rate (%) 98 99 99 99 95
Germinating rate (%) 0 1 7 29 45
8 Survival rate (%) 98 97 98 99 96
Germinating rate (%) 1 6 29 92 96
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Figs. 3-6 Zygotospore germlings developed after 1-8 days culture period in Porphyra pseudolinearis. Irradiance:
20 1 E/m’/s. Daylength: 8h light. Fig. 3 Germlings with germination tubes (arrows) at 25°C after 1 day. Fig. 4
Conchocelis filaments formed at 10°C after 8 days. Fig. 5 Conchocelis filaments formed at 15°C after 8
days. Fig. 6 Conchocelis filaments formed at 20°C after 8 days. (Scale bar applies to Figs. 4-6).
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Table 3 Upper lethal temperature of conchocelis phase of Porphyra pseudolinearis at 10 u E/m’/s under

12L:12D photoperiod

Culture Temperature (C)

period

(days) 25 27 29 31 33 35 37 39
1/4 ++ ++ ++ ++ ++ ++ ++ +—-
1 ++ ++ ++ ++ ++ ++ —-= -=
2 ++ ++ ++ ++ ++ - -= -—
3 ++ ++ ++ ++ +— - — —-—= —-—
4 ++ ++ ++ ++ +— -— - = - —
5 ++ ++ ++ ++ - - -— -=
6 ++ ++ ++ +- - —-— - = ——
7 ++ ++ ++ +— —-— —-— - -
8 ++ ++ ++ +- —-— -—— - - —
9 ++ ++ ++ +- - -— -= - =
10 ++ ++ ++ - — —-— —— —— ——

+ +, all plants alive; + —, plants partly dead; — —, all plants dead.
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Fig. 7 Effect of temperature on growth of
zygotospore germlings after 12 days culture
period in Porphyra pseudolinearis (means =+
S.D.). Irradiance: 20 u E/m’/s. Daylength: 8h
light.
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conchocelis filament turfs after 15 days culture
period in Porphyra pseudolinearis (means =+
S.D.). Irradiance: 20 u E/m*/s. Daylength: 12h

light.

Table 4 Conchosporangial branch formation of Porphyra pseudolinearis under various photoperiod and
temperature conditions among 30 days at 20 u E/m%/s

Culture Temperature (“C)
Photoperiod period

(h light:h dark) (days) 10 15 20 25 30
8L:16D 0 - — — - -
5 — — — i p—

10 - — + + —

15 — — ++ ++ —

20 — — +++ +++ —

25 — — +++ +++ -

30 — - +++ +++ —

12L:12D 0 — — — — —
5 J— J— — J— —

10 — - + + -

15 — — + ++ —

20 - - ++ ++ —

25 — — +++ +++ —

30 - - +++ +++ —

16L:8D 0 — — — - -
5 J— — — p— —

10 - - - + -

15 — - — ++ —

20 — - — ++ —

25 - — — ++ —

30 — — — +++ -

—, sterile; +, formation of conchosporangial initials; + +, formation of conchosporangia; + + +, elongation of

conchosporangial branches.
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Figs. 9-15 Effect of temperature on conchospore formation during 28 days culture period in Porphyra
pseudolinearis. Fig. 9 Immature conchosporangial branches at start of culture. Fig. 10 Division of
conchosporangial branch cells at 15°C after 12 days. Fig. 11 Conchospore formation at 20°C after 16 days.
Figs. 12, 13 Conchospore formation at 20°C after 20 days. Fig. 14 Immature conchosporangial branch cells

at 25°C after 24 days. Fig. 15 Conchosporangial branches with swollen, vacuolated cells at 30°C after 28
days. (Scale bar applies to Figs. 11-15).
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Fig. 16 Effect of temperature on daily changes of conchospore release during 28 days culture period in Porphyra
pseudolinearis. Irradiance: 20 u E/m*/s. Daylength: 8h light.
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Figs. 18-23 Conchospore germlings developed after 1 day culture period in Porphyra pseudolinearis. Fig. 18
5C, l-celled stage germlings. Fig. 19 10°C, 2-celled stage germlings. Fig. 20 15°C, 2-celled stage
germlings. Fig. 21 20°C, 2-celled stage germlings. Fig. 22 20°C, 3-celled stage germling (arrow). Fig. 23
25°C, 2-celled stage germlings. (Scale bar applies to Figs. 18-23).
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24 Effect of temperature on growth of
conchospore germlings after 22 days culture
period in Porphyra pseudolinearis (means =+
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light.
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Fig. 25 Conchospore germlings developed after 22
days culture period in Porphyra pseudolinearis
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Fig. 26 Effect of temperature on growth in terms of blade area (means = S.D.) of foliose thalli in Porphyra
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