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

Tomitaro Masax1, Daisuke Fujrra*
and Hidetsugu Axroxa**

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 “Isoyake’ area. This study was carried out to examine the fate of
germlings of Laminaria japonica Aresch. during the progress of the spore germi-
nation on Lithophyllum yessoense Fosl. which is predominant in the “Isoyake”
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 4,000lux from fluorescent lighting under a 12h
photoperiod. However, Laminaria germlings decrease in number in 6 and 13
days culture without developing to sporophytes and cannot be detected anymore
at 17 days except at 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 habitat of
L. yessoense and microscope slides, but living L. yessoense is free from epiphyte.

In a vertical section of dead L. 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
excretes 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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(Laboratory of Marine Botany, Faculty of Fisheries, Hokkaido University, Hakodate, 041
Japan)
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FCIERY © o R OWI L AL, R A EELFIEL Ko TV 3, FHY 348
Y S EOEENEET Ly HRBOREO—FTH B L L, TMEY RARKRC L ZBEER
BEOFEOERZHS HicT 3 12D ic 2ENC AR 2 8RB TRERREZITE >, COEPHE
BEOERIC DO TN DHhOFFESD 2539, 205 bEMAY, EFEY, T REMHy>ITEL0
BURICERL T 5o 4, LSRN T b BABRETa Y THEL  BELBERK 2 2L TV
3, COBETII &y TENLBE ZH, 205 5 70% L% 2/ 4T rE Litho
phyllum yessoense Fosl. 35 ¥, i b DEMY L I LILBLOBEEHOEFSRONTARET
BBV, CORETRENED HEEIREL » T2V, FORENERTHWI—FHELT = 4
vaueMEER EFL 2ORECEEER RS 5120, OBEHOAFTLRECL TW5L
EDEALLND, INI T AT TRV EEN KBTIV X740 0% Ezo epiyessoense
Adey, Masaki et Akioka® PISMCILDOMEBOBEBMONTE b, v T8 FEAYRH
Bg ABBICONT AMEDT N, BHF LI T 4T uER~ a2 T Laminaria japonica Aresch,
OHEET P EBEL TEERZTIV, COAPHALPITERERAL

HHEEeFE

AR i) 4 v o u e, JEHEERILETRRET R RBOKERN 3m CEERDIZ-
THEFLTWEEEDNZES 0.5-1cm OBET, 23 —BKICL->THE» & §HEL 120D
PR, B ILEEREREERCELR > TERBHBI T 10°C ZfR-> TBRER 2T/ 212,
F1rvar JORBERIRETEES RO EMES OBEFHITER CIlRIKTE Lo iz 0D
ih 5B, ERPH DY = — AR ANT 5°C TREL 12, EREEL T, 3F=/fvd
v LORMEM T AR O THREL BITHREY, # 2-3cm IEHK mm FHOMF2E-T2, T

Table 1. List of the collecting data and the date of spore liberation.

Lithophyllum yessoense Laminaria japonica
Experiment Collecting Collecting Collecting Collecting Spore
date locality date locality liberation

Kaitorima, P

1 28 Sept., 1980 Taioicho, 8 Octi, 1980 | Dot 110 Oct., 1980
Kaitorima, -

2 19 Nov., 1980 | Taisei-cho, | 22 Dec., 1980 %J‘?g"t 28 Dec., 1980
Hokkaido akodate
Kaitorima, PR

3 19 Nov.,'1980 | Taisei-cho, | 22 Jan., 1981 %“E‘ﬁ”t 28 Jan., 1981
Hokkaido akodate
Kaitorima, .

4 14 Mar., 1981 | Taisei-cho, | 15 Mar., 1981 | pono 15 Mar., 1981
Hokkaido
Kaitorima, s

5 14 Mar., 1981 | Taisei-cho, | 22 Mar., 1981 ?Il;l]t(lgglz;,te 24 Mar., 1981
Hokkaido
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DOERPHBEDIDIT LS 40 TuER2BRRBL TEEPREIRIIED R & —EI77 24
B2 HADEMAEBL, Fihb b bICEEREROBEDEAIIRAS AT S X b REE
U Tl —F5 S5EOKREY »—v (B 15em I 3.5cm) CNBWREEKE®EIIL, vy —
VERFEEOEE»EET OAN, =/ 4o 00 ®  EROREBIII M CREORE LT
NBIZDIRT 4RSS A b—ICANTE NI, CheiRBlkear 7hsEETFORERDY,
Fo e —VIBETHEE AR 4+ T 0ml FOHTL, BETFOH—2MABHLRIBEL ThH oMKk ER
EE ML 12, ERIZ SETEV, FRFNOME : BREOEEHIR LITEL I, ZOWThOBRE
LEETAIER10°C T 4,000ux (BB 1, 2, 3) & 1,000lux (EBR 4, 5) Obr T2 FRiER
ZREREL, RHEDIRB > RIEGMEE & EERIETEMSE CHISRU -, 72 1,000lux THEL TV
TS AvTREDEI TS bDOEREEOENFN LR 2EBREHBEL »y ABRF 25 B¥AK #E
AKEN<T Y TEEL T 7 4 VR 2ED, 206 HEEL TOSIEREIT DO TR, HBE
By a—4 0% R~ 4%~ MIR-550 BITT2w, BEBETRHERE L T1H 12 BlBHAL I,
ks ESI sfbiik 2z v, HERBIAEBE1E, 2 h DR 1EEE 250cc O2BR2HK
Utz EERETHEMEC X 288U T AXET SEM-25 2{EAL, #phd 2.5% vz
TUFE RREK 1% 4R 3 v afpick 3EETEO%. JCPD-3 BR SBER 2 A& 5oy s
ERERTTs - THERL 12,

] #

v ar 7 OlEETIRAES BECMMZI»D 6 TRUEETHEEL 1208, FREOCHECEER
2 1,000lux &b & 4,000 lux DFBEDST2OT, BEOHMECEL Tid 4,000 lux THEELIZ D
DORF~I, IERETHEZ OMOFENDIED -120T, ERESRE1 > AUBEOFRADE
£4Ti2 1,000 lux THEELIZ DRV, HRITHB I TOBERY F 2R 124, JBFEME
RUEERNETEMETOER IMA TEN S OFMPRN 5, BEET (5% 24 BRI THEES
Ko THBIZZ Y, B 5pm BEOCHITIC/ 12, 48RHKIZIZZ D8, 6 HIE2HL, *
DTIIRHBHL THFEE: 2 b BETONAVBAL, 3R EHREZETS L5 -1:,
LDEI TREFEOECLREORBREBC L > TR BRSO -12 (®L, 2 3), Ub
U, 208EX T3/ 4o 0 eDARELTEIRESES S, BHERZ-TIHERFOTI
DHEERBIO bDIE» b Th otz (K4), ZOLAKOREEE & RBEHEOKIBPLTITHE
I A YT, EXTWVWR LY 42D 0 T CRETHPRRL AR CETOEEDE:
FREBRONICTE -2 (K7, 9. —F, W ERRFRIAFTIRDETIIZDT

Table 2. Number of gametophytes and sporophytes of Laminaria japonica which
germinate on living Lithophyllum yessoense and microscope slides.

Lithophyllum yessoense Microscope slide
Culture age

(days) Gametophytes/ | Sporophytes/ Gametophytes/ | Sporophytes/
mm | mme** mme** mm2¥*
3 1104 0 423 0
6 940 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.
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PRBIR S KE 5 Tz, Hlafkid 8 AHED 6 h, ZORIFROFRAEVR SN (N8). Fh
I EIPROMAMICATEL 10 X FRFL, RIS EHICHEL T 2 EHAT TRTRDVR O N
12 (A10), 72z, RIRVAED TZ DI T § MRCHEN 2 2L BHICEEL Tz (K
5 B)a

—HERIEI I 2T 4 v d m TR 10 A HMRC REEMEETEEL 12 & C 5, MEMTRFR

Figs. 1-6. SEM micrographs of Laminaria japonica 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.

Fig. 3. Three-day-old embryospore on dead Lithophyllum yessoense.

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

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

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

Figs. 7-10. SEM micrographs of Laminaria japonia in culture. Fig. 7, scale=350 um.
Figs. 8-10, scale=10 pm.

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

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

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

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

Fig. 12. Light micrograph of one-month-old sporophyte of Laminaric japonica in
culture on the thallus side of dead Lithophyllum yessoense. Scale=50 pm.
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EOWEFCEBTL T OIRL, EX3TOVAEHT IR 200 > EBEEOBN I HEFEE 2R
BLEWTEI, Z2CTA40 BHILE - THER 20 BESOHIL THEEORH R LB 12 3,
AXTVBESOEHEET L2mm, BEHT 3.0mm F—FBNOXF4FF 5 2 Tid 2,.8mm
Th->T, EXTOIHBOHFEDOEENII S hIEL 5 T3 & HBHEAL I,

55 HEDAEBE LD ar THHOEARPRITTT, 254855 %, Bh, BEE&DRiKid
WFEN SSIFEDBBEEFTL T, AR T0EzS4vTrneERzhiE bXANRLNITATAF
752D FTIIEVPTH 72 (M1, 857 4V HR TS, £XTW3Y 4y o w2 Mk

Table 3. Number of sporophytes of Laminaria japonica growing on various
substrata after 55 days culture.

Microscope for 2ok
Substrata observation Sporophytes/mm

Living Lithophyllum yessoense SEM 0
Microscope slide* M 0.6
Dead Lithophyllum yessoense SEM 109
Microscope slide* LM 28
Microscope slide A** LM 4
Rock SEM 32
Microscope glide* LM 52

. - SEM 43

Fokk

Microscope slide B IM e

* Culture in the vessel Wlth living and dead Lithopkyllum yessoense and rock,
respectively.
** (ulture in the vessel Wlth partially dead Lithophyllum yessoense.
*** Culture in the separate vessel.
*++% Data are the average of twenty and ten determinations done by usmg the
light microscope (LM) and the scanning electron microscope (SEM), respec-
tively.

BEAFRLNIVD, SERARIIEEEEL Tz (K12), FHafd gnRL i hZaie s 51
AR OBOWICAEL, SPEROERNT Y 4y T o ORBHBREO Lic L Ty ("13), =
TLRRRVED 5 & 7 O § BRCESL CREERZIERL T 30888 h (B 1),

£ %

EEXT03z/ A TneDRECY 2L TOEETFRBEET 5L, MOREL AU L +4oafE
EBBERINI I rrbEY, EBEEERTICELTIHEL C2HBRI) THEAERSN
5%, UL, 2V AT ot fBAORETIZEGRPRXIAKY 5 2OEE&LERkic~var s
BB TRTFERE 2O ERCET T3, 21, A3 T3V 40 T aeOBRET bREERL
WeflEmci3EEDORBN < 2y T EBETRZT 6N, ChidEE2HRL CEBucltL
EIHRO—-EBEEL 2 inE dEA NS, ChLDL by Ao dnEPEITHEE
BREHIMCAEBEL TS var TORERELRIZY, CheRE»SHRT AERBELET 5
Bl D5, Adey® 12X & 4+ € Clathromorphum 28t T, FRELHRCH 2050 &
IAEAEEORR, RBHRVEEINIZI»rbDLTRBOEIV—ERINIEHLL T,
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Figs. 13-14. Camera lucida drawing of Laminaria japonica in culture. Scale=20 ym.

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 Lithophyllum
yessoense, showing empty oogonium and rhizoid.

ERBOREIDU FOHMBET S ER2ERL T 5, 2V 4o TueDRBBME»S £ v, &
BN D iz = a2 T OEIBBOES PRIBOXEMIERFL TVEDT, =/ TnefMEETH
ZH/BRCREREBOHTE L & bicear 7O BEGCRIER L EREDL RIS DL Bbh
%, LML & it Filion-Myklebust and Norton'® 3B Ascophyllum nodosum (L.) Le Jol. DF
BYHES 3 1D CEEEHOBE LY 2O OBHEEHLLICLTWAL LS b +aBALNZL
ETHEY, SBECHEL L PBNILEEBD 2,

INFERTE <3y TOEMBOER RO I RD ERBD 5L LM TAIL, ChER
B IROL W3 Laminaria digitata (Huds,) Lamour, DO¥{EDOF%ERH 5 £U 1t BEROLEM
HR6NIT & % Tovey and Moss'V D3BEL T 5538, 5 OB ER~OEFCBRE
LT3 EERT. SEIDHETIDL S LIAM > BEDEB THIOFREISBLTEL L %
DA,

X 3
1) MR&RER (1908). FERERET v 7 VOB T 2ERLZHUBBECRS (FH). KEPRE.
3, 131-136.
2) WwEEH (1955). RBREBCRI3REDHEEYHE T BKEORMENIE. REAKEETESY
& L 5 RBRMEHERESE (RE). 60p.

3) EEBAER - SKAKEK (1080). Juiilic i) 5MBEOBRIC VT, BT 5 BEWREFIN.
1-19.

4) MHEKRE - BTEY (1915). FHERTILBRESE FHERABE. 1-16.
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