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Observation on the Spore Germination of Laminaria Japonica
on Lithophyllum yessoense (Rhodophyta, Corallinaceae)
in culture

Tomitaro Masaxiy, Daisuke Fosrea*
and Hidetsugn Axioxa

Abstract

For long time special attention has been given to the vigorous growth of
crustose coralline algae in connection with the phenomenon known as “Isoyake™
which means barren of fleshy seaweeds. No epiphyte grows on crustose coralline
algae in the “Tsoyake” area. This study was carried out to examine the fate of
germlings of Laminarie japonice. Avesch. during the progress of the spore germi-
nation on Lithophyllum yessoense Fosl. which is predominant in the “Isovake”
area along the coast of Sea of Japan in southern Hokkaido, Japan.

Zoospores of L. japonica germinate into embryospores or develop to the more
advanced dumbbell stage on living L. yessoense within 3 days after incubation
at 10°C under light intensity of 4,000 lux from Huorescent lighting under a 12h
photoperiod. HWowever, Laminaric germlings decrease in number in 6§ and 13
days culture without developing to sporophytes and cannot be detected anymore
ab 17 days except ab the extreme margin of the substratum and on the thallus
sides formed when the thallus was smashed. In separate cultures under lower
light intensity of 1,000 lux many healthy sporophytes are observed after 55 days
on substrata like dead L. yessoense, pieces of the bed rock around the habitab of
T.. yessoense and microscope slides, but living . yessoense is free from epiphyte.

In a vertical section of dead I. yessoense, sporophytes are still in the early
developmental stage after one month culture under light intensity of 1,000 lux
and are attached to the apex of empty oogonia. The basal part of these oogonia
excrotes the mucilaginous substance and fastens to a single surface cell of L.
yessoense. From the above fact, the anti-fouling mechanism in L. yessoense is
discussed in relation to sloughing off at its surface.
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Table 1. List of the col!echn/ date and the date uj spozc lzbualzon

ll?tizo])/u/ldum yessoense I Lammmm }(momw
Experiment ! Collootnw : Lollectnw Jollecting Lolledmn Spore
date ! locahty date locality liberation
Kaitorima, Usuiini
1 28 Sept., 1980 Taisei-cho, | 8 Oct., 1080 . oW Hakodate | 10 Octe, 1980
Hokkaido near Hakodate
Kaitorima, i
2 19 Nov., 1980 | Taisci-cho, | 22 Doc., 1080 | Snorh 28 Dec., 1980
Hokkaido arodate
, Kaitorima, Shinort
3 19 Nov.,"1980 | Taisei-cho, = 22 Jan., 1981 Hak 1’1 28 Jan., 1981
Hokkaido rodate
Kaitorima, Shinori
4 14 Mar., 1981 | Taisei-cho, | 15 Mar., 1981 Hakodato 15 Mar., 1981
Hokkaido S
Kaitorima hinor
5 14 Mar., 1981 | Taisei-cho, | 22 Mar., 1981 ?il‘}:ll}:))éll‘;te 24 Mar., 1981
Hokkaido S
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Table 2. Nwmber of gametophytes and sporophytes of Laminaria japonica which
germinale on living Lithophyllum yessoense and microscope slides.

/AI/I()])]N/I[WN yessoense Microscope slide
Culture age » ) I
(days) (unnvtorlwtos« Gametophytes/ Sporophytes/

PR mm ¥ ok

3 1104 0 123 0

6 440 0 104 0

13 517 0 0 66

17 0 (4% 0 33

A figure enclosed in parenthes is the number of sporophytes growing on microscope
slides in the same culture vessel.

Data are the average of five determinations, Observation was made by the scan-
ning electron microscope.

Aok

— 351 —



koK e W 32(4). 1981

VIR S ARG 0%

HoHh, E 0)?%’2 b @4&{\/

Mz B, W 283 X @i."mtiﬂ
DIk A i E 5 1, ﬁn@mw | H
4“0 A BRI i A 19803
s ([ 10), iz OB, EHGMED CE O T
5, 6),
BB NI WS A L ek 10 [ B AR

4

Figs. 1~6.  SEM micrographs of Laminarin juponica in culture. Figs. 1--2, 4-6, scale= 10 um.
Fig. 3, scale==5 um.

Fig. 1. Three-day-old germlings on microscope slide, showing dumbbell stage.

Fig. 2. Three-day-old embryospores and germling at the dumbbell stage on living
Lithophyllum yessoense,

Tig. 3. ‘Fhree-day-old embryospore on dead Lithophyllum yessoense.

Tig. 4. Thirteen-day-old germling on living Lithophyllum yessoense, showing dumbbell

stage.

Fig. 5. Thirteen-day-old sporophyte on rock.

Tig. 6. Enlargement of a part of the same sporophyte as above, showing rhizoid.

Figs. 7-10. SEM micrographs of Laminaria jeponic in culture. Kig. 7, scale==50 pm,
Figs, §-10, scale==10 pam.

Tig. 7. Seventeen-day-old sporophyte on the margin of thallus surface of living Litho-
phyllum yessoense,

Tig. 8. Seventeen-day-old sporophyte on dead Lithophyllum yessoense.

Tig. 9. Seventeen-day-old sporophyte on the thallus side formed when living Lithophyllwm
yessoense was smashed.
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10, Basal part of seventeen-day-old sporophyte on microscope slide, showing mucilage
(arrow).

11, Comparison of the culvure of Laminaria japonica on the fifty-fifth day after the
commencement of germination on  two substrata, living (left) and dead (right)
Lithophyllum yessoense.  One interval of scale==1 mm.

12, Light micrograph of one-month-old sporophyte ol Laminaric  juponica in

socnse.  Scale

culture on the thallus side of dead Lithophyllum yes 50 som.
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Table 3. Nwmber of sporophytes of Laminavia japonica growing on vorious
substrate after 35 days culture.

Microscope for
observation

Substrata Sporophy tes/mm?

Living Lithophyllum yessoense 0
Microscope slide® 0.6
Dend Lithophyllum yessoense SEM 109
Microscope slide* 1M 28
.\'“(!I'()SC()})() slide A LA 4
Rock SEM 32
Microscope slide® LM 52
AL RTETE SEM 4
licroscope slide B M e

sed with living and dead  Lithoplylluwm gessoense and rock,

* Calture in the ve
respectively.
Culture in the vessel with partially dead Lithophyliwmn yessoense.
Culture in the separate vessel,

Data are the ave
Hght microscope {1
tively.
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Pigs. 13-14. Camera lucida drawing of Laminaric joponice in culture. Scale==20 pm.

Fig. 13. One-month-old sporophyte on the thallus surface of dead Lithophyllum yessoense,
showing empty oogonium,

Fig. 14. Seventy-five-day-old sporophyte on the thallus side of dead Lithoplyllum
yessoense, showing empty oogonium and rhizoid.
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