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Growth of an Epiphytic Crustose Coralline Alga (Pneophyllum sp.) Cultured
in Deep Seawater
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Abstract

Among crustose coralline algae, epiphytic small and thin species of Preophylium can be a ‘model’
or an ‘experimental alga’, because of its almost year-round maturation, quick attachment of spores,
ephemeral nature and ease in collection, laboratory culture and microscopic observation. In the
present study, an epiphytic species of Pneophyllum was collected together with its host seagrass
Zostera marina at Okinoshima, Tateyama, Chiba Prefecture and released spores were cultured
in various media to find the optimum culture condition. The released spores (mixtures of carpo-
spores and tetraspores) were cultured in deep seawater (DSW, pumped from a depth of 384 m in
Toyama Bay and stocked in the refrigerator, pH 7.9), DSW alkalized with NaOH (ADSW, pH 823),
surface seawater (SSW, pH 8.3) and modified Grund medium (MGM) containing a quarter concen-
tration of phosphate (MGM*1/4P, pH 83). Water temperature was kept at 15 and 20C under long
day irradiance of 80 pmol-m™@-s™, L:D = 14:10). Only in MGM-1/4P, in which the life cycle of Pneo-
phyllum zostericolum had been completed in our previous study, three water temperatures 5, 10
and 25T (at the above irradiance) and two light intensities 40 and 100 umol-m™:s™ (at a tempera-
ture of 20C) were added to the culture series. After 20 d, it was found that thallus was larger at
higher temperatures and higher light intensities but no significant differences were found except a
low value in DSW at 15C. In MGM*1/4P, all thalli died within 2 months without reaching matura-
tion. In SSW, DSW and ADSW, thalli matured, among which those cultured in DSW (15 and 20C)
and SSW (15C) survived for seven months. Therefore, pumped and stocked DSW can be a culture
media for the species in spite of slightly low pH.
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Fig. 1. Habit of an epiphytic coralline alga (Pneophy!-
lum sp.) on a Zostera marina bed at Okinoshima
Island, Chiba Prefecture.
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Table 1. Culture conditions of Pnreophyllum sp. Nu-
merals in tables are light intensity (umol-m?+s™);
photoperiod is 14L:10D.

Culture medium

Water

Temperature MGM*1/4P SSW = DSW  ADSW
() (pH83) (pH 83) (pH 7.9) (pH 83)
5 80
10 80
15 80 80 80 80
20 40,80,100 80 80 80
25 80

Table 2. Nutrient concentrations in surface seawater
(SSW) and deep seawater (DSW).

Seawater N-NO; N-NO, N-NH, P-PO,
(umol/l) (umol/l) (umol/l) (umol/l)
SSwW* 0.13 0.04 0.22 0
DSW* 19.42 175 0.13 1.63
MGM*1/4P  500.13 0 0 75

SSW was collected from Tateyama, Chiba Prefecture;
DSW was kept in a refrigerator after pumped from a
depth of 384 m at Nyuuzen, Toyama Prefecture and
transported to Tokyo University of Marine Science
and Technology.
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Fig. 2. Development of Pneophyllum sp. cultured with deep seawater at 15C under the light condition of 80
umol/m?/s. a: spore, b: 2-celled stage, c: 4-celled stage, d: 8-celled stage, e: 20-celled stage, f: 24-celled stage, g
germlings bearing trichocytes, h: germlings bearing peripheral discs, i: fan-shaped germlings, j: branched thalli
bearing young conceptacles, k: thalli with conceptacles, I: thalli with increased conceptacles. Scale: 50 pm in

a—f, 100 pm in g-1.
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Fig. 3. Thallus areal index (product of long and short
diameters) of Pnreophyllum sp. in various culture
conditions after 20 d. Bars were categorized into
four groups to compare growth among culture
media at 15 and 20T, light intensities and water
temperatures as underlined below. Difference is
significant (P<0.01) between bars with common
alphabets in each group. Bars with * or ** are re-

peatedly shown in other group for comparison.
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Fig. 4 Maximum longevity of Pnreophyllum thalli in
each culture medium. Bars with * or ** are repeat-
edly shown in other groups for comparison.
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