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This paper presents results of studies on morphogenesis in the early stages of
Sargassum piluliferum cultured in the sea. Embryos developed the first primary leaf
which was subcylindrical in shape. When plants attained about 2cm in total length,
primary leaves became broad linear or alternate-pinnate in shape. These primary leaves
were formed spirally at top of the stem. Thereafter, older primary leaves were shed.
When plants attained about 3cm in total length, main branches were also formed
spirally at the top of stem. Leaves formed on main branches were similar to the
alternate-pinnately divided primary leaves in shape. These leaves were formed alternately
at the apex of main branch. When plants reached about 20cm in total length, main
branches formed lateral branches and vesicles. Plant attained its maturity in 12 months.
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Fig. 1. Growth of Sargassum piluliferum.
@®—@: cultured in the tank
O—QO: cultured in the sea
X — X : receptacle formation
A—A : water temperature
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10, 13, 14

Figs. 2-14. Morphogenesis of Sargassum piluliferum; 2. Embryo detached from receptacle;
3. After 5 days; 4. After 10 days, development of first primary leaf; 5. After 51 days, first
primary leaf and the bud of second one; 6. After 73 days, sample with a broad linear leaf in
the primary leaves; 7. After 97 days; 8. Development of alternate-pinnately divided primary
leaves, after 97 days; 9. After 170 days; 10. Development of main branch, after 170 days;s 11.
Young main branch; 12. various stages of main branch; 13. After 188 days, sample with two
main branches; 14. Ater 232 days.

BEELAT O3 D Th - 1o LROMELE & DITERH M LI,
£K# 1mm : 5§ 1 OEOMBRILPmE LM £RH Lem : 3~4 MOTRER X TR Y, Th
BT, EfEs 0.2mm BEThH-7 (Fig. 4, LOPTHRADEFEZRTIORM 1mm THo e

&R 2~3mm : § 1 FIHEELERE 0.2~0.3 mm o (Fig. 6),
MR T, HEBICIE & A EBEN RO hith - T, £EH 2em : pikicu LRI THE D FIZERT
F2OMEATHRENED TV B Db A bhte ETHL0 (Figs. 7, 22) »b, RV LR
(Figs. 5, 21), HATHMAFEEHRT B b0 (Fig. 8) ¥ THLA

LA, %kx & SRR THED DI RS, o AT TR, B ORKELH lmm T

*1) MEMROMCE (i) BEroMRIhbEY FHDBALNTH - 1o ETHORMITERHBILE S
BL, EECHRIhBELEILI, hazenb, TMERETS, Thbbpmis



308 Terawakl, T., Nozawa, K. and SHINMURA, L.

REbOALIEARE LTV DD LS TH-T
L E# 3cm : FIEY 9~108fHiz TV 53Rk D
b, FOREAENDUTHLDLEL » T
(Figs. 9, 23), FhbLRRBUWLPEREET 57,
1BIELBTH Y, BRORKIEN 3~4mm L7g->T
Wize TIHIENE LIt ks AEINEILEART, &R
2~3cem I LCERNKL I b, FERH M LAB
Bl & 78t DKM LEBAPR IR T
B3RES L 5N (Fig. 10), EHEZLLRELAM
Bk, BEc, PELAScRATEL (Fig. 1),
EREHRIhBE (LI, ELBEKHTS) RFEKD
HMBEORTHAL, Xk E BB L - 1

(Figs. 12, 24),

& E# Scm : FIEER 3~ 41 & B L, H
R HZ LT (Figs. 13, 25), FTHRCIHL
LB THAHALITE D, FRITH - TBESAD
Rio Fhbid, ENLHBRISADTMEL, BER
UER R LT\ i,

4 E# 10cm : MHFEIEE 5~6cem &7gh, H
R LERRCHBE L, HAORAELN 3~5mm
wETAabobAabhi (Fig. 14), ERIIKHT
250 ETHLRI, TR THRTREDEAL VAR
<, FMARFTRLELEHL, BRTRESFHIL
A LT (Figs. 15, 26), ZEFPRAcL 8RR

Figs. 15-20. Morphogenesis of Sargassum piluliferum;
with four main branches, after 232 days; 17. After 250 days, development of vesicles; 18. Develop-

ment of lateral branch; 19. lateral branch; 20. Receptacle of cultured plant.

main branch(m) primary leaf (p); vesicle (v)

15. Apex of main branch; 16. Sample

Lateral branch (1) ;
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Figs. 21-28. Morphogenesis of Sargassum piluliferum;

and bud of second one; 22. After 73 days;

divided primary leaves;

main branch (—); 26. Apex of main branch;

of cultured plant.
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21. After 51 days, first primary leaf

23. After 170 days, development of alternate-pinnately

25. After 188 days, development of
28. After 357 days, receptacle
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