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Spore Germination and Life History of Laurencia
pinnata YAMADA

Masahiro Norova*, Masahiro Supa* and Yuzuru Sarro*

Abstract

Development of carpo- and tetraspore germlings of Laurencia pinnata Yamada
was found to be of the “discoid erect type’”. This type was hitherto reported
in both L. pinnatifida (Gmelin) Lamouroux from Europe and L. nipponica Yamada
from Japan. Tetraspore germlings grew into either male or female gametophytes
in a 1:1 ratio, and the females gave rise to one ripe cystocarp on each frond with-
in 36 days after tetraspore liberation. Both carpospore germlings from the algae
collected in the field and from the above laboratory culture matured and formed
tetrasporangia within 26 days afters carpospore liberation. Thus, the life history
of L. pinnate Yamada is proven to belong to the ‘“Polysiphonia-type™. All
three forms of the algae matured at no more than 1-2 mm tall in culture. Most
cultures were carried out in Provasoli’s ES medium at 20°C, and a photoperiod
of 12: 12 hr under 3500 lux.
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LOBEDERIC S &0 TRT bhic Laurencia pinnata Yamada® 2 VS OSFHITDNT,
B 13 CBiEk 2 Y B = EAKPHERRBAR, HESETR EN 77 LRBLTWS, 2hi2ED
U351, BEEOSFBMGECREBFICAETA3DRA ALY, ErLELH THIITEE
Woh3, TOEGERIVTELBVERVA, ROLENDH 2 BENBLLEIDT, AETE
EHLPRINTOIVETRERRNEBER T DERERPRAIIE S, Rk - TREN
CR{BRBL, 1M IROEERLEHEIRICENTINIDT, TLREREHEL, RAROM
BORTRELETI L & big, BB BB TIBELRAIL,

LLRFBEREDOTOHRBZ O I b BERFREEBOEBEAMEEIIU D, KEMEYSE
BEOERICBHDOELRT,
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1977 £ 5 B 5 B 5 FED 8 A 4 Bitb iz AHMOHE 10 H, EHOSIZWSECTEHIfick
R RAL (K1, 20556 5 22 HREDHESETFAE 7 A 16 RREORE 2 FOMikA
oM & R HRE Y, BRERCHL Iz, BRI CHREOEA I 25 H B
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—_1 —




d Kk K B2 & ® 29(1). 1978

Lzdiz Ah, % 20°C, 3001x OTFiC 1BREBL, BFBIS 4 K55 ETI0% B TH
bIERIGICB L Io, 35RIKII ESPD 2R, 3-6 Bic 1 FiKL T2, 20, ¥ a—(LRiEHES
SHR-100M # & 40W ORE&RXIT2 AL, £RCHBLEHERZLbNIZEC S, 35001x & 20°C
Db ETCHEREHIOTEORL2—EILL, 12KFHT OO & M THEREHET I
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1. BFRE

R1OPERGELLHAL D X 5T, OSBRI 3 Laurencia pinnata Yamada » %
ViR, 5 BMAID 3V EhLE» S 7T AP MESZ TEFL, #EEN T 96 AMAaiREL, #
NOEIT ISR T, MR EOBE, CVIIECRBCB b 0EALNE, gk, THA2H
i h i LA RETE Y, 8 AE - Th b b EEHFE- 128, FRgRM T &
TE b1

B InEAETE, & CBRCRIIa0aREYE T 3HET, ERIRIUAKTFT 56-73pm,
SE3 65, 244, 2pm, BIITFT 66-79pm, FHT0,4+3.2pm ThoTz, ZDX i, BETFDHHM
HETFE OO RAKEL L L BEELBED 2{OBTHMLNTNEL L TH5H, Laurencia v
JBZEL Tit Feldmann®, HHE® ROFHE? OfEHENDH, SEOKERIZZNG LWET S, T
1z, ks TV 2 B/NOKTi2 53.0pm %25RL 72 Laurencia okamurai Yamada 3 V7V J DM
SHTFO ThY, BERkDE DI} 120pm 25RL I Laurencia pinnatifida (Gmelin) Lamouroux (DM
SHTFD TH B, SEFML Iz Laurenica pinnata Yamada » 2V J ORI Zh b OEENK &
5T W RAMNILFEHE>THWS, LAk,

Table 1. Record of collection of Laurencia pinnata Yamada, near
Cape Tachimachi, Hakodate, Hokkaido in 1977.

Date Sterile 3 ’ =} fa) Total
5 May 7 7
26 May 1 1
9 Jun. 4 3 7
17 Jun. ] S 8
22 Jun. 6 7 13
15 Jul. 1 3 4
16 Jul. 3 3
17 Jul. 9 9
Total 23 6 4 12 46

T FOREI I, EARTF X H RETFOFBNL RARERT 2, LW IBEDOERMSES
3 ERVR, ZORIEBBREBRBISFA—ERARTIENTES (M1,2), MERTFES, &K
HINT# 10 BERAE TR kT2 ZEL T 208 HBTH 505 PHTEEDX S 4

K52 BicfEL THRAERICHART 2, BHE240H b T, REROmMETREEI E
MiCEHRTANEET 25E 3N, RONTZRETICES 2 20AEEIZ X - T4 EHERO F4E45
Ly, 1HOMBEIIAIL &23h, BREIELL-T, GREEOHFMM ALK S (K1, B),
FU 24 B BEO R FRAERSR, ERUIERBOHK, ZhITooB BT oo BiRERL,
2Rl L b I RABSERI 4 EREREOTRIREERZ RT3 L O» % (K2, B), MFOHKHE
3 BN, 2RI TORBCERTI0EEOE, BREHFRZHL WL RAFNIFRO
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Fig. 1. Tetraspore germlings of Laurenica pinnate Yamada. A, a tetraspore just after
liberation, 64 um diam. B, one-day-old germling showing four-celled stage. C, three-
day-old germling showing multicellular structure and the development of the
basal adhesive discoid organ. D, five-day-old germling showing the appearance
of “corps en cerise”. E, seven-day-old germling showing the appearance of
trichoblasts at the top.

SEE LR INIRU D, MNITHEAORIETHER IN 5 FB4lkicEs, @BIHEEE2RT (M
1,C:2,C)o 5 H HEIIIHBROSHEBEMIBOER: L CER D EA A, BEFDERPHED
DD, TRRMAEROKELEL VS, BELTILE L THEROMII LEAT2O¥ 2 5 > F/hMED
HBHETS (M1,D:2,D), FHRIETREFCLNTIE, 5 BEELLBRED MELFKBING
(X 2,D) 4%, THRIBABICESSMESEERINIZIERRLTVZ0EEBS, 372, THHE
iz B ETRAERE L ICERN IS IEL , HEE» 5 £ OBRERFHHT 25 (M LE?2E),
DLz, HEOEREMEE £ 5Nz 20°C, 3500 Ix TORABER ERLIZLDTH 505, Kl
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Fig. 2. Carpospore germlings of Laurenica pinnata Yamada. A, a carpospore just after
liberation, 76 um diam. B, one-day-old germling with a four-celled basal
adhesive discoid organ. C, three-day-old germling showing multicellular structure
and the development of the basal adhesive discoid organ. D, five-day-old germling
showing the appearance of “corps en cerise’’ and the initial stage of trichoblasts at
the top. E, seven-day-old germling showing further development of trichoblasts.
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Fig. 3. Mature plants obtained from the culture experiments in vitro of Laurencia pinnata
Yamada. A, 26-day-old male plant from the culture of tetraspore. B, 32-day-old
female plant with a ripe cystocarp from the culture of tetraspore. €, 24-day-old
tetrasporiferous plant from the culture of carpospore.

10°C Db & THEL 126 DRFEPHAMLIZL », BREORHI L WA T 5, 2 -BER LA 3
RIS b wEn, & REOPLITES, FIMTIRBERCEL 12, 31, BERET IR
IHBRERPIS L o1 L L BREOHEBICR-TA 3051, BREESETCHL
CHEML 72, L, WTNORETIRBO TR 02, Ea2L, 20 B ABOEE
20°C, 35001x D& DITIRY, hiziTHE- 17,

Laurencia 7 JJBOOHIFAICEL TR, BT T OOV TOBE, #MENd 5, Kylin? 12
22— 8980 Laurencia pinnatifida (Gmelin) Lamouroux OPU4METFO e 2 aige, H35L, der
Aufrechte Typus §70b LESIE EFRL 12, D 3ALED £ < OBEFABHIZ DV T lT5et %
WF9EL, Laurencia /)& T2 Laurencia composita Yamada ¥ 2 % J DIUAME T4 2 HE L, e
FOERZEL SELHTH S EDRB & &b, HEMBEOBNTRARENS 0BT, g
R & FLCREBRIzDNTERK LI, 2hick 3 L, Kylin? OXFU 12 Laurencia pinnatifida
(Gmelin) Lamouroux O RFFEARUI TSR TIa s <, WMESIEFHINE N LR 5, HiED
13 Laurencia nipponica Yamada U 5 DREYEFEHIT & 2 GEAEOFENT & o TR T O R4 % 8
£, Kylin? #% Laurencia pinnatifida (Gmelin) Lamouroux T 72BUZ SELIRAR]L F7b b
BP9 OUSES M AR, LB, 35 (HE M TN 2 Laurencia V@D 7 F&iT
DO THIFHA 288 L, Lauencia obtusa (Hudson) Lamouroux < X1 %, L. intricata Lamouroux
TV vV, L, nipponica Yamada v 5V ), L, okamurai Yamada 1 V¥V, L. venusta Yamada
e X VSR L. capituliformis Yamada < vV J D 6T, % ¢ OITRAERIZWBE AR,
DED L DOPHRAER PR 20T & b » 525, Laurencia intermedia Yamada 2 1 v iz 35
DT Z ORISR, REPORFRAMRESLRE 50, O BoRRRAES BT 5 C
bbb, EHELI

S EEEIZEL 72 Laurencia pinnata Yamada 3 V7 DRSO KLHut, ppRU 128 bh i
BEYHTH - T, T BCBERRAERORAS 2D 5 -120T, BkMbIIFA—RDE<
ORETROLNZFAERE —FL 72, LVWALS,

2. &F/HE
TR DBE T L 28R, A4 OkiE 20°C, MREE 35001x T 1 B 12 BERME) om
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SHETFAMI, BTHREE 26 HBiIRIZE S L.2-1. 7Tmm EL, ESREIEHI £/ 5 EiEd
b (M3,A), ZOBHWHMABCEEZEORTRPED LN DT, MARIMEFRETHS T E
WS D72 512, 32 BB B> T 106 [BEOERMERM U1 & 05, BTREEL DU 124 DI 52
{BE2»ZZ120T, ¥PEEOLOBHEETI 12V L Liish, COERZSE, BFOHK
Hiz & - TEBEVNEBET 30T, Sl B EROBEERZ S8 CHERSBITLIZEC S, @4y
Ra-F i 36 H RIKE - T, & & 2-2. 5mm DOReA: 4K 51 B0 ERMAEMRI, N RET 28T
ZEBOWHSAD LN (K 3,B), 353 HEIIZER 66-73 pm, T 70,922, 1pm DRITFD
BH2RED 1., FETOAECHBEIFNCREL IEEOKHLU 24 DL BRIIA SN hH 512,
CORMTERBR S RETRERLUIZECS, 22 HHRNSEFEOER 2R 12,

F 12, BHACRE SNIREY L B TR AOBE ML R TRAERK, BTHRNE24 88
E S 2-2.5mm AEREL, BERBEAORRMTICEAE TEOTERSBIE 3L (K3,0), 20
% 3-4 BTHRFOKIBS Ronis, ZOWEASEFIZEND 6 EL Bk 5 Bz ST & A
&%, WIRT, EEIX 56-73pm, FEP 64,242, 2um TH -1,

PLEOEBHEERI, BATORELE (R LEE-T, FEO 4 by BERRPERLIC
L5, 2 AUROESBOERTCATR 2EEL, BEKOBH I 2mm ALV IED T
NI 5 B B RREAL T2 R BRBEL,, BASHT CREMER SHE D #HRARREERTVNE L
M INE, I RERTPUSRTHHEOBEEL EE2RT 50T, Fihick > TRE—@E
DUEDBEL, BFORHEITOTREEIEZLONG, L, LhbDVTIREHE, BHTO
A & WATL TR 2 DEMH 5 5,

X [

1) Yamada, Y. (1931). Notes on Laurencia, with special reference to the Japanese species.
Univ. Calif. Publ. Bot. 16, 185-310,

2) mNSARR (1936). BAREERS. NEBEE, 50

3) Provasoli, L. (1968). Media and prospects for the cultivation of marine algae. In
Cultures and Collection of Algae (A. Watanabe and A. Hattori, eds.) Proc. U. S.—
Japan Conference, Hakone, September 1966. Jap. Soc. Plant Physiol. 63-75.

4) Feldmann, J. and Feldmann, G. (1958). Recherches sur gelques Floridées parasites.
Rev. Gén. Bot. 65, 49-124.

5) FEE # (1962). v35vvolRTRE $E 10, 14-22.

6) FEBT REN). WEEEOERY VEED TEO RTRE, ARSIk RmEndl 48
IR,

7) Kylin, H. (1917). Ueber die Keimung der Florideensporen. Arkiv fér Bot. 14, 1-25.

8) EHHm4&L - FHWF (1974). v % v Laurencia nipponica Yamdda ¥ 7 5 v /MK,
5. 22, 156-159.

9) RERT (1947). HRORLE. LB, TR,



	0001.tif
	0002.tif
	0003.tif
	0004.tif
	0005.jpg
	0006.tif

