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On the rhizoids of Dictyopteris divaricata (ORKAM.) OKAMURA

Jun TOKIDA, Tomitaro MASAKI, and Hiroshi YABU

(Faculty of Fisheries, Hokkaido University)

Dictyopteris divaricata was once reported to be very rich in the vitamin C content
(KOIZUMI & KAKUKAWA, 1942), and the research on the chemical character of the cell
contents in this alga has been studied in the late Prof. M. TAKAOKA’s laboratory
(TAKAOKA & al. 1948 ; TAKAOKA & ANDO, 1951 ; ANDO, 1951). The superficial cells of
the leafy thallus of this brown alga are found, when observed from surface under a
microscope, to contain one or two, or more, large refractive colorless globules. The cells
of the rhizoids at the thallus base and on the midribs are also found to contain similar
globules, 10-15x in diam., together with many smaller ones, 1-34 in diam. (Textfigs. 1&2).
Because of their monosiphonous structure and capability to grow in a cultural dish, the
rhizoids are good for the observation of these and other cell contents which probably have
something to do with the peculiar chemical characters of this plant. A certain number of
microchemical tests employed by the writers for the study of the cell contents of the
rhizoids were not successful enough to give any conclusion. The rhizoids placed in cultural
dishes containing filtered sea water or Schreiber’s solution were proved to keep their
v1ta11ty and growing capacity for a long period and to give rise at length to numerous
young leafy thalli (Plate 1, Fig. 6 Textfigs. 6&9). - In October, the rhizoids of decaying
old thalli attached to the rocks in Oshoro Bay were also discovered to bear numerous
young thalli (Plate 1, Fig. 2). This method of vegetative propagation, which was once
reported in Dictyopteris membranacea (STACKH.) BATT. (HARVEY, 1846) and D. delicatula
LAM. (REINKE, 1878), is considered to be the principal means of propagation in this alga,
which has been known in nature to be always tetraspore-bearing in spite of our efforts to
discover its sexual individuals. The tetraspores are believed with reasons to be haploid
(INOH, 1936), but they probably fail to develop to a full grown gametophyte as in the case
of many tetraspores of Dictyota dichotoma (SCHREIBER, 1935). The fact that this alga
grows every year on the same reefs in similar abundance with no marked fluctuation can
be explained by its possession of such ability to propagate vegetatively.

B =Y ¥ ~RX (Dictyopteris divaricata (OKAMURA) OKAMURA) AN, WE, JrsdiciE
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v 2 v CROMOMIBAETHIEKIC 7 ~ 2 — 3 v KB T 39 5T b i Cn e 8tk S 2% T
» 2. BB TEEMRMER CORO L M i BE LCEE AL, 7 Ah D 8 Bleh I TRAL
CHAITF R L, & ORIk AR TI0 2P ETBIT 3, 5T ORAR & 521 B
T B3I & 3 & (ER1936)%, MTEORKBAHUOFMIFERINTVWAEWRLEH,, TOHE
ORI HE, BINEY L TEF 3 RROMROBESZAGICER LTk LTiey
LT3, HWOKET $ F 7 OPRLERKERL Th 3, ONUSRFSERFERETLEPK
MOBHASERZETD 32, RELE=Y ¥ ~XOBHKE 2 ZERINTAEV, EHLIEN
ST OEE RIS YB3 LRI LA DR, =Y ¥ A XOEKEERE D LHET 3 &
T ~oh b EE 1 ARG 2 Aok 2 EE I OMERERE T £ BoTwT, ahde
DU AR CEERD 30 TEANS S0 LORMBK L 3, ZORTIE, KOEKE
B b2 F 3 BFHHITS &K B MRS OMIERIC bR b, BRCH3EBATS 3, 2T ¥ -1
OHRICEDTE VR, BEHOLCH L WHERIEREN 3 T L A LR, KA HEEoHEE
NHBIWEHD, HOMBOEHRICOWT—DOORMEBLDOT, T \CENLDOBBETERD
ERERETIRETH 3,
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O CEMIROZI LR D, MO MERIBO Tl £ O THA LICEE LT\ 5o REHIZZ R
1 FIO TR & DR DSMET B0 K S 134985 ~40u » 3L, -2 FUDHINED b & B4 b B 5o Hih
DOAEICTEOTEERO/MEHBLEEFINR T ORGRHEEE D 1, A EROMOR R &8
LT3, HEREFRCREONEICHE D b B0 OIS B OTENICHE 5 THA TWBI O X
SHBERET IEND 3. REMIREOMNECIIE T, MBONIMICHIEL T 335D 3, WK
BHRxCHET2L08D ), XPRBENL T T30 28N 3500 53, MLEERE, &
%K@kﬂuoﬁ&¢ﬁﬁﬁmﬁib,£®ﬁﬁk,1@60@Hmm®kétﬁﬁﬁ%mﬁﬁﬁf
2, BEIEOLIESEFCFEL, FolBic 2 fM 1, X 1B 1AL 2 B LT T 33
BH Y, HFHEOB LS 2HE, ARBRINLEELAVWEAL D 3, PRICEET 2/ BT #
SRAMEEL, HBERY 3P0CEET 30N bk, Fa/MIAERE L TAMFICK 3
bOLBEENK, HHOK S O LD 2 EORTORNOOMBEWREHOAE EORTFTERT
BLLBDH 3, INEOHTFR-KICEHIRTD 325, HICKNEEET 2000 R bk, HEFt
o WIEIBEINZESD Y, ENREHENBOR TR biv MR i , HxH
BRSO THBIC B bt 7, BE OB MIICIRE IR 1~3u /MDD HBR. 64 2,

DL EOR/PRTFR DWW TR LRV B R RERRRDO L 3 Tor ok, AR ARRES
ZLCEDOTVEN,

1. Vanillin B CEROGCEBET 3/BIOABHRELT 7~ 2~ 3 v ORIGERT,

2. 29 Osmic acid TixA/PME S CERL, KPR TFREAKF TORMEEOKCRED, BHbiC
Bk 3,
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4. 10071 = —eREBIREDT, =—F 1, XVEVIRRTRE, :
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o, WO TR ETR OB bk,

6. WEXREMRTE, AEFRYE LT, PRIOKXE 2O HBO/MRIT AR &L i
FDOk, : 7

7. BEEPCIFEHE R A B\ e b OIEARIE B bR { , /RS Uiz 48RRI
BB HRICBEL T R/NEIREIE L, = OMICHREROMN D 3, ORI TIRARIRNF 2 24
WIIHE LDk, 1EMRICLFARTS 5, BEFNGHLTHBIWINCE { LA/METF & biciE
BT 2, ot ORI HANENU898)Y KU HUNGER(I902)Y ® Dictyota dichotoma % #1¥}
LT 2EROWE LAK—FKT 3, :

2. Mo E

?%%KE?%&ﬁLkI/?AX@W%M?WDT%KE?%E&fE9ESHﬂMK%Bkb
BEOROIEETKDH L, Schreiber KK L ICAN T B\nik, & OBEERRERCERE LT
BLEBOIDORDT, TOF \EELRIT, EROBEXBRL Tk,

a. JEEuEKBAK L ZIEE
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BicEE Y, O LMEES T CBRELIED 3, TOBRSEEBEDOAKE SIKET3 L,
AN & ORI 24 F 3. 2 LTHRREIN2H L OMIRIcX 2 ZREmaRR L oA
o HOMBLIZXBICHEL, PR THOBEELED, AR ER L CHET 3, BREMROL
Bt B DEHFTUN A N T\ 384k, REOMESHYOMIEREMEEL, MROKICE
2O0RLDOEETIHERE, ENEHINGERL THERITWE S LOBL£ WS, SR OMIRANEY
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Nz RGOS HEOMIE T 2 Ml AN T 3B EIciZ, TO{H2WHHETOT, L0
Foehih b 2 kOB ICER S, TOL I RLT, FHREROERICH L WHRERK T 256 C
/M MRS ICHE £ 3, HKH b LWHIlICIX £ 2 GRS\,

2HBEOITRICAS &, $ 5L ER LIS OMIEMIC 1 f/1E2 ~ SEOAMEMR TSR b
N, KEELORE0p, FHEI~15 TH Ok, FRCB/MIL 22 TWT, i bR/ OMKEA
LR 2EBREFREYNTOMIEOZ Ik 3, PR/MSEICET D, KOMEII 1
BMICKEVWRITFND 3,

"Ei 3 Bk, %Bb(éﬁbkﬂ@ﬂ*@1%@%@K%éwé%%%&hkoHWﬁoﬁﬁ
IZEELOLOL2{ALTH 3, .
%oﬁsHk&kmam@%ﬂhzmmcn6mé%&ﬁ?5ﬂ@ﬁﬁotm%@kﬁbkomt
MM BA CHE Lt REh D, ZOW3HE» S BMUECEEZEL. OBRL Z28s0
FMELEDLHRLOIREOT 2R E L% T\ 3 b © (Textfig. 6.2), 3, /NEOTHHHMIC D
IFEEDE D, BICESO R SO iR T 3 ORIESHXG D Tw 3 b © (Textfig.
6.b) M T TICL KO/ INHID b RO T3 b D (Textfig. 6.c) % ENR bR,
ZOBEICS HEORI0A 2 Biclk, ERROEEBREL THWIEERK L EOTWE L OBHBL 5
e, TOAREELORTTIRES T0p <L, &+@ommmmb&v AR & IR YA O
Bk (BR) T4 T3 (Textfig. 6.d), HOREEHOMMICZFOMRIZ L L, BHOMCX£EK
O/NEETFRR N, B, EROHERITSGRDOBRIED T, £ ik, MESRBHH cfibh T,
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BVWHITFRA ST AN Th 3 B2 0EIZA B,
EEB1Z7AEBBLA0A 7T HiciZ, REHKO Eic stz 2 ORE 2 900uicEL,
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T3 L ORABINE, 2 L OMKOERBRIZEEVER 2L, HORNEFIRRMAN L E2~4p
DRIHARBHEL T 288, AELUBFEET 2 LORKRZERLE LAV P\ BHROER
BB ICBR A AR O RE WHAHA T &L, AMIRIEEI/ME v,

b. Schreiber X#IC X 2IFH

BEHSOMBEOARIC I OTHK ENB3H L LWHMIRZID O 5> b RTEEE X ) ZEioTkdd
B\, AL, Hb LWHERICHAERRE(EDOR3EAP AL 3, XFOFOERIZAS—FIRL,
PEBORCR DB R LICL { B3 b DOPE\, MEROBKI—FRATDS, HBHACE, RL
DANTREH LN EFOREBERIEA LHED LN A VWS DT, FEA & 2EOMRSSE L TLhEk’
HOFTIBICHBEREED T 200Nk (Textfig 9), KOO FE IR ST KR
HOBELEZS VAOTW3, IR 2 T00p OX % S CET ZHICA DO THD THT { TOZEH»
LIEEHEHRT LOBL W, HOEHRZHEKOEEMIICZE2~4p O/MIBHIEL TV 3, EFIC
A F 2R IREOAREE LAVWE L EHRRCREE /NS S WK OB LR LT
B3, X, HEHKBBKBOR TR AHROBESFE L T3 L ORRALNE,

3. RAOHEHD LR 3 HEOBR
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WTLBRLRUEBRESEY, 2=y Yy A XOEERIEOHELEADOTWEOTRD2E kL
OFPHRDOL Lic, 10 8H, BHRIENO=Y ¥* ~XEBTHFEELTERL THE, TORERTE
| CERNERDD»OR, =Y A XOEWERZECHN T, FRA AL TTOTWS 2, Lo
MR EET 2 MEHOBIZED E \BR FICBOTWT, =ORAISOBREHDO_LIC, 2RO/
EBRELTWZ02HRT 2K (Plate T.2), —F, NERE2ET 3RA40O LIk, ik
R PEREABTORT, Kb Thid, FELEBEMOREIC, PROBBEKIERD LoTn
3X>EPMcRABEnk, v .
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o T IR OMIE A RO/MLEET 2, o bR TIRREKORENEMICHT 3402 R
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12A18H CH U EMB TREL 2 ORIZFICE £ 2~3cm KEL Twie, HkidT CRARTRo
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FOMIED 2 A XL OO K Y, hOMMOREIRICIE 2~4p O8AE Y BT 3 BXHRTF
BI~ERL LN B o SHEFIE 1 FIOELHO /AR S 1 D, MIEACHEK, ROR5~Tuo EiH:
RFI~AEET 3, REROBEHBIRCR LN 3 2Ro/DMEITEELE» DR, hlkoWA I,
WIR TR O #HWH, MEET 2 &, EhVIREHRDAERMENS 1 R50HTnw2 o3k,
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KEREZL T3, KROEE? L1 emiL LOPIRICIZ SO RBERSEL T %, KROE THIC
B, REMRHESCRELCRY, BBEEL TN VAR EEO T3, o b REH oM
CRAEHEREBRINTEL T, PEOR LuMORKTHYMIET 3 DX TRIKOREHRHEIRCR
ZRBED bR Aok, AL, #E?E%%*Dﬁﬁ%i‘ﬂiﬂmiﬁk«ﬂt@d\é WK E SR ICEL, MRSk
KABRCRZ3BTHOk,

o

4. % E
= ¥ ANXDBET B 7 2 F 7 3B (Dictyotaceae) ITid, HESF LICHEREBR T b oKEMS
NTwv3, BIH, SAUVAGEAUI904)® 1L, Zonaria flava G, HOYT®(1907)1Z Dictyota dichotoma
T, TNEBBL T3, =YY ~XOBT3 ¥ ~X 79 E (Dictyopteris) T, BEICH1004ERT,
HARVEY(1846) VS E I EET B Dictyopteris membranacea (STACKH.) BATT. T, X, REINKE™
(1878) ¥ 7 K V BICET B D. delicatula LAM. TZN¥BBL T3 %, KoK EAWT 25
B LFFROBERO LICE T3 9K Rieb o TEREKDORERO LICIET 3 kT iRAE W,
JEEERAERECRIZART Y Y ~XOE 3 1~3cm OYMANR LN 3 Z ENREI N T E0BD
38, (Rel, 1940, X 9 A P RSIEKRO RS IENG T 2 REROEITICEL L 7oREH
OLRFEEL 2R BL BV LD, FAROHEENOHRTE S, EXLIX 2 AhAIC, &3
9cm CET 3R EBREL 2, tnNLIHREROBBEACEEL TUEIALN 2 EEL 2%
EED B TI~SARBRBRK LEZ b LELLNS,
= YN RXONFBFREFBEABOHEREL N, ZOWPROFFICOWTRIFRS D52 (B
B, 1936)%, ZOBOFFRMLN T, RACLANMIKIZZMbLNTWAV, SCHREIBER
(1935) 1% Dictyota dichotoma 7S AR C AT RO HIVERK L D B RBINZTEHEL T,
Va5 HT-H5E 2 KA ROBERICH L TBW L L 2 F Tw 3, NG TREEZREIEERARCTO &
WiIbFTH3, TNEBT, =Y v ~RARRWTRESTFRFIELTD, %fD?&, oA EIEE A
HEELRFFTRILEL CL % 5 kd BRI BR T, FoNMRTROEBEMKO LICHEELETS
ENWIRBFEIOHITONI LD LEZ NS, P \BZEHEFER, = ¥ ~XABEAFUBNCE
ETH3HELR(HWTEILOTS D, X, PP, BURIRABOD CLRICHRIT 3 X A%
B BEBRCEEAREOEWEEEFHLCIWER LV AZDTH 3,

5. ¥ b

1. JLESERMBIET Y+ ~ KOO, MENEHONE, RURERDCRT 2 358
RICET 2 BAriml, REOEFRCHE L,

2. mﬁﬁommﬁmmﬁﬁ9&@x%®E%ﬁEﬁTé 10~15u DT &, B1~8udR L ¢
D £ KO IETFHRON B,

8. EKELZBEHERCE, MTFRHEOhRICECEL Y, LOTBH N IZ—FORICA]
B2 1 AEREEET 2OLHEB LT 33, HRCEATRETEE L, MTFIEET S,
4. ARBESCE B, K UF Schreiber K CHET 2 &, MEL, 4L, SR THEKER
KL, BRICEEOFE K%b#okjMWOT%m6&?6&%%0WMWK@XBE%Hﬁ%@&
& MEETHEAET B,

5. RADUWHIC S, FEEHTL T ZRKDIICRAET 3 RO LI GIKDOTRRR bk,
6. RO LICOEETRRT 5 EREFCES, =Y v A RXOEFE LERCELTREA LR,
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RISIE:

Textfigs. 1-11. Dictyopteris divaricata (OKAM.) OKAM.

1-8. Part of rhizoidal filaments, showing large and small refractive globules, protoplasmic
threads, and chromatophores.( % 95); 4. Terminal two segments of a new rhizoid grown out from
the end of an old rhizoid cultured in filtered sea water. (x95) ; 5. Two new rhizoids arising
from the end of an old rhizoid cultured in sea water. (x95) ; 6. Part of a rhizoid cultured
for 256 days in filtered sea water, showing various stages of the development of new leafy
fronds. (x32) ; 7&8. Early stage of two leafy fronds composed of unusually arranged cells.
(x32) ;9. Part of a rhizoid cultured for 17 days in Schreiber’s solution. (x82) ; 10&11.
Young leafy fronds from a 30 days-old culture with filtered sea water. (x32).
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PLATE I

Plate I . Dictyopteris divaricat (CKAM.) CKAM.

1. Part of an adult plant bearing a mass of rhizoids at the base.

9. Basal parts of three old decaying fronds composed of a mass of rhizoids attached on a
stone. Numerous young leafy fronds, 0.8-1.¢mm. in length, are found on the rhizoids.
Collected in QOshoro Bay, on the 8th of October, 1950.

3. Young fronds collected in Oshoro Bay, on the 18th of February, 1951.

4. & 5. Microphotographs of rhizoidal filaments, showing the shape of the cells, chromato-
phores (dark spots), and refractive large glcbules. (<95).

6. Microphotograph of a rhizoidal filament cultured for 25 days in filtered sea water,

showing that many of its short segments gave rise to a young leafy frond. (x32).
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