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The development of zoospores from Codiolum petrocelidis Kuckuck, which grew in Petro-
celis sp. collected at Rausu in eastern Hokkaido, was investigated in culture. Immature plants
of C. petrocelidis were isolated into unialgal culture and kept in freezer incubators illuminated
with cool-white fluorescent lamps (1,000-4,000 lux) at 5°C, 14: 10 and 8: 16. The plants
became fertile in both the conditions and produced pear shaped quadriflagellate zoospores
after one to two months in culture. The zoospores germinated and grew into either pro-
strate pseudoparenchymatous discs or prostrate filaments. Erect filaments developed from
both the type of germlings at 5°C, 14: 10 and 8: 16 two weeks and three weeks after
germination. These plants were detached from the substrate and cultured individually in
separate dishes at 5°C, 14: 10. They were branched repeatedly, reached a length of 3-4 cm
and became fertile two months after transfer. The fertile plants produced biflagellate
gametes which were tear-drop in shape, 6-8 umx2-3 um. This alga was dioecious and
formed isogametes. The zygotes issued a germination tubes into which most of the
cytoplasm flowed. The tubular projection then elongated and became differentiated into a
broader distal portion and a narrower proximal portion. Thereafter, the distal portion
gradually increased in volume and became obovate or globular with stalk like the field
Codiolum. The proximal portion was extended in length and septated. The cultured
sporophytes did not become fertile, although they had been cultured under long day and
short day at 5°C, 10°C and long day at 15°C for five months. Unfused gametes showed
two developmental patterns. The majority of gametes germinated into sporophytes which
were similar in morphology to the sporophytes derived from zygotes and produced quadri-
flagellate swarmers at 5°C, 14: 10 and 8: 16 three months after germination. A few
gametes germinated and grew directly into gametophytes. The gametophytes derived from
zoospores of C. petrocelidis are identified as Spongomorpha saxatilis (RUPRECHT) COLLINS
by having erect filaments, 130-150 ym broad. acute apical cells and no hooked branches.
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Codiolum petrocelidis Kuxuck |3 BHIRABER D ko> TREENTUR  Acrosiphonia  spinescens
BET, RIRILE Petrocelis BOWHPTHET 5o % S. aeruginosa D ATHTLHBZ LA RESH
@ C. petrocelidis 1285 h UIcBFIAIRDORE T\5% (Jonssox, S. 1958, 1959, 1962, KORNMANN
Spongomorpha (£v v /%) B DL, S. coalita 1961, 1964),

(Ruprecht) CoLLiNs DRaF#4TH 5 & Fan (1959) Zx I AAFED C. petrocelidis DEEFDIEHESE
1) BASMEERETRAR T, | BakIitot, FOKR. BAED C. petrocelidis

2) CEMEBREP RIS No. 254229 12 X %, Mbit ki 3fEL Bicn Spongomorpha B 11 S.
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saxatilis (P> oYV IY) ERLhS DM
¥L, IBRIhCEBTIHEINLOT, £OHR
BT e AT ORI OWTIEN S,

HHEEHFE

Codiolum ¥ LT DR AERTH 2
RN 19754 6 F27H £ 19764 8 F1 25 A JkifgE B BUES
FEFIN 77 45T B4 Ut Petrocelis sp. 129 LT
Wb DTHB, =D Codiolum petrocelidis DA
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FIFLTERy PTRWET, 254 V275 ALK
FLTHE R, ThiESy»—Vv (200m]) 1=
ANEER LI,

BT R @A, D i T DM T g
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HOBPA LR LTH -1,

FBADOEOYEIILERSE~~ b+ > ) viaksm
5 — (Aceto-iron haematoxylin-chloral-hydrate)
WA i L (WiTTMANN 1965, YaBU & TOKIDA
1966) .
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Codiolum DI HE ; Codiolum petrocelidis i} Petro-

“celis sp. DEEN ORI P4 LT (Fig.

1c), C. petrocelidis 3PP\ LEKHK (Fig.
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o3 N
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Wl D Z &b e, FTIXERV SRR bh,
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HEFIZBCEDOESERRT, HkT B RHE
Pk, g LAB LD, EERT LT
5h, [BAEIR 1~2 AR ->T\V-%, AR -l
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ff#% LiclEETF IR A2k ELeh, €v/4 ¥h8
icic s (Fig. le), €V /4 FHi 2 @icic b & (Fig.
1f), 2filaca®+5 (Fig.lg), Totk, FFEx
DEEEEVEL, AHEA o R o ARAREEE
(Fig. 1h-j) B2\ 3 B —MAEAREHE T2, @
WO RD, BHFBT 10-15 pm OKE 1B %
7% (Fig. le-h), Mila¥h ¥+ & &b Mgk &<
wh, v/ 4 Fd 2l Eofucic s (Fig. li),

5°C £HTIX 12-15 A cRAMGKO ML T 5~6
i s CEZARER Lica (Fig. 1), —ifc
111 ~2HfRT, FAX108IELl bic/c - T biET
FERTHZ Ehb -1, 5°C HH Tt 5°C KA
X hHEREMNEL, 2085 52568 Cl0MIfaLL ko EaEk
CEILAPTHRE NS b DOhi%h -7 (Fig. 1K), %
7o 5°C EHOHAER LY MEAGEN L RE LA
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Fig. 1. Vegetative plants of Codiolum petrocelidis. Vegetative cells of Codiolum petrocelidis (a,c)
embedded in perithallus of Petrocelis and fertile cell (b) after cultured at 5°C, 8: 16 for fifty days,
and development of zoospores of Codiolum petrocelidis in the culture at 5°C, 14: 10 (1) and 8:16 (d-k).
d, settled zoospore; e-f., one cell stage with one or two polypyramidal pyrenoids; g-i, two cells or
more celled prostrate discs; j, two initials of erect filaments (arrows) originated from a prostrate disc;
k, initial of erect filament developed from a prostrate disc; I, erect filament developed from a 5-celled
prostrate disc. (Scale in b applies to a and d-i. Scale in k applies also to j and I).
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T 5018 5°C FH THo7,
XA 3-4 cm DR
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b, obtuse apical cell in early stage;
cells of middle portion;
pores and lid (arrows).
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Gametophyte developcd from zoospore of Codiolum petrocelidis.

a, habit of adult plant;
d, basal portion; e, vegetative
h, emptied gametangia with circular
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Fig. 3. Codiolum petrocelidis. Parthenogenetical development of gametes (c-i) and development
of zygotes (j-m) from gametophytes of C. petrocelidis cultured at 10°C, 14: 10 (d-g, j-1), 15°C, 16: 8
(h), 5°C 14: 10 (m) and 5°C, 8: 16 from h (i). (Arrows in e, f indicate marks of circular original
gamete.) a, gametes; b, copulation of gametes; c, settled gamete; d, 2-day old germling issuing a
tube; e, 7-day old germling. differentiated into a broader distal portion (vesicle) and a narrow proximal
portion (germination tube) ; f, 14-day old grmling; g, I-month old plant; h, 2-month old plant, with a
stalk showing chloroplast being unevenly distributed in the upper portion; i, 5-month old fertile plant
grown at 15°C, 16: 8 for 2 months and then transferred to 5°C, 14: 10; j, settled zygote; k, 2-day
old germling, most of cytoplasm flows into a germination tube; I, I-month old plant, with a septated
germination tube; m, 4-month old plant showing chloroplast being unevenly distributed in the upper
portion. (Scale in b applies also to a. Scale in d applies also to c¢. Scale in k applies also to j. Scale
in | applies also to f-i and m).
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¥ 7= Codiolum D iEETFn b RHE Ul B tEHE R
DEBETH S LD 0D~ 1o, MEME & M ORBE
RURBTFOMCIIFELHEOKX & SicE A E05D
bhich -t (Fig. 3b),

EETFOBE : BRBTXEBKCLEDY » 7RO
#RAc 1OV, 4 FEREXFE-TW5 (Fig.
3a), K& X% 6-8 pmx2-3 pm (¥4 6.8x 2.3 pm)
Thotz, BREBEFIERVGCEDOELMELYRT,

EE L AERE, FEECERBTIEFLERTS
7%, 10°C BEHRHOERITOWTARS &, FHEE
BFEHL D, BENHEL (Fig. 3¢) BFER T
(Fig.3d), #ivTHE LARFEORIRCIILELR
875, FEOFET BEMBE ALy, Eific
REBTFOML Kok EDOMlar L bhs (Fig. 3e),
KL lg o BRI FHBER T, THOKF 2 AMEE
TTELMCELTFEST S (Fig. 3e, ), TOREM
Wik Table i@ thaicKE<cn, HEHIFEC
FERM OBk e s (Fig. 3g, h), Z LTHV IR 2E
KRR K EL LB EEDITKRS KRS, Lo,
TR TEER T, THOMEENEL 554
355 (Fig. 3h), FHICERFIC > IBERML
LWL, ER-Aiflased E< iebrcw (Fig. 3i), 2
» A LEERTICH 5 ER AT LMCBEEL, B
Knig<iesd (Fig. 3h), BFLTL » AHE TR
ErEL, RAZKKEOFHERTOERIIVA, £
Ui /iesd &, FORBTHIESLLB, Ll
AREMHC X » TETERRBOMENELLTED,
£ B & T EE-CEMT TROT B E AL
HY, EEKBETIKRELRBR RO 2VEL
BUEED D - o RIEGOBELIT DML BHLE

Table 1.

KT, MAcRED L 5 efieTER LR T L bh
% (Fig.3e), ERIH K &< 7en & &b BRI
k<73 (Fig. 3h, 1), ¥LORKIIEREO Bk
PREIRCHE LTV BIED D TR, BRBOED
ke b inT s AR D o1 2 » AUBRICHS &
RO TEEL CGEHRIMCER IR ) Bk
LTWBZ Ebd T,

10°C BEETIRIRIE 4 » ARCIIER IR E E - 7225,
FhUBLRIER bR 7, 5°CR-EHAT3
# At 10°CHEHETIZS » A B LichbDrd -
foo ¥7c 15°C £H T2 5 A ¥#% L% 5°C RA
(Fig. 3i), MHTEEE LSO, 10°C KEAT3 » A
%%, SSCHEACBLAELDTRERFNS , A
2 5 A D & Bhulc, BUEAME 2 Hik KA ©
Codioum rRIBICAAHEEOFEEME 2 HBL, ©
oEEMiaL Codiolum 0 iEF & FERICKIRDOELE
iR L,
WAREEDI B, 1HITHEA, 1, ABEKLE
NOIHL DT ATA K75 AD 1 I BBED£IR
THRLERBHEOER LTV 2ONEEIRI, &
ELEBEIBELA LI LT, L
LROEBECRET 5 BARFHIEL ThicL
PERE R, ZOERBHRIEBTFELERL, BB
FORFTEANCIE L OEBT LA il
EREICREE L,
BATFORE: BT I EKM OBRBTOMT
(Fig. 3b), #&TFXMEH © BRIBFTHEL 120
LT h, ARDEEORETHKE, EWcMEL
Thb s, ZOHDREELECERDEATE
BFOBELE-<AULTHh (Fig. 3j-m), EIB

Growth of sporophytic plants developed from gametes and

zygotes when cultured at 10°C, 14: 10.

Culture times

(days) Gametes Zygotes
Size of vesicle portion in pm Size of vesicle portion in pgm
(long diam. x short diam.) (long diam. x short diam.)
Ten days 50-70x 5-10*(60x 7)

Fourteen days
Twenty one days
Thirty days
Sixty days

16-28 x 10-15(22 x 11)
20-30 x 18-23 (23 x 20)
20-50x 13-23 (38 x 19)
38-70 x 15-33 (46 x 23)

18-30x 12-18 (22x15)
30-50x15-20 (37x17)
46-64x 18

* Size of whole plants including germination tube.

numerals in parentheses are means.
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TORELXBIH KA -7 (Table 1), HEEFHH
RELKCRTHEIAZR»LEE L C. petrocelidis
LSBT s » 2o A% (Fig. 3m), 5°C, 10°C ¢5 4
AL A ST 7h, BB LTch -7,

% %®

BF T4 Ui Cdiolum petrocelidies iz T-ix
RFELT, S L BIRRGETHB = Vv L 7y
(Spongomorpha-Acrosiphonia) FoOBEthicic, *
NCEBTFHERIh, HEREGKTERBTIEALT,
Wt Codiolum =i ~7-, BITE ¥ THHE &hic C.
petrocelidis DA FE L Rz (FAN 1959, JonssoN
1958, 1959, 1962, KorNMANN 1961, 1964), H A
D C. petrocelidis }, & v 74 ¥F (Spongomorpha-
Acrosiphonia) DRTFHTHEHZ LWL T B
& hiHR,

RFELLCRBEILEETH >, B, Spongo-
morpha t Acrosiphonia \ZEBEMNSEMIIZ L > TD
ARG EhTvWB, 2O EBHC ¥, BHo C
petrocelidis p~0F%E UI-Bi{BIkIL Acrosiphonia iz
B35, Lo LAk Spongomorpha 4, Acrosiphonia
3 KuTzING (1843) & AGARDH (1846) iz X »T*%
hZhRicsHicd &3& Conferva k h iz Lic
BRTHoH, 2O0BIEBZOBEL EHOBLEE
RTwi, 0%, WILLE (1899, 1900) i kiaiHE
b, BoELLY, FREXLETLOo0RYIT
ELTwicl, SHEBHGABIICHE > THBOBIR
YEITETHLEND S, KRXTRXFEBEX XA L
WTCE Y U 78 (Spongomorpha-Acrosiphonia) &
LTEhikot,

R LU7-E B Spongomorpha-Acrosiphonia DI
RHEEEY DT B L, 1) HERONED I, 2) D
B EH ML 78D, 3) BEILARDKIA 80-150 pm
ThbH, BE, dimERE» DRE I RIchH EFRPE
DigEY VB 4B2E DY, hErEv LS
+ (S. duriuscula var. cartilaginea), =V &> v 7
4+ (S. duriuscula var. tenuis), ¥z 3 €Y Vv /Y%
(S. breviarticulata), +#»+>vEY V74 (S sax-
atilis)., S. arcta TH% (YE~xDO 1915 [LiFH « Hrb
1944, Sakar1 1954), EFERDOEEHEMBHRT, SmEIFEF
Lt EY V7Y by F vy v+ Sosaxatilis
(RuPrecHT) CoLLINs EH#EE& N7 (SETCHELL
and GARDNER 1920, NacGar 1940, Tokipa 1954,
SAKAI 1954, SCAGEL 1966), IFfE7cFER M+ 57

iz C. petrocelidis p3H7F LT\ IcPT &R UEBRTT
BELILY XY F o2V V7Y OEEO/NEL DB
BLUCEEBEAL R LY, GEORBHARVES
R TFHREDEDHBERNBDLRLH -
2o FRHEORBSE»LBOALEBTHITLHESE
BikfTolcbln, BAETFHERIHh, BFLL (B
e REFEK), COKEENLSFEMAD C. petrocelidis p»
LEFLLEY VI LY F 2V LIy S sax-
atilis L[FE L,

4FTHREINRT\B C. petrocelidis inbIEL
tee v v 79 EiL S. coalita (Fax 1959), S. aeru-
ginosa (KORNNANNa 1961, 1964), % LT Acrosi-
phonia spinescens (JonssoN 1958, 1959, 1962) o
3WTHh, ThHOELUID S. saxatilis =
vV 7+ EORMTho—> Codiolum ics = &H85
L dhi, B« BA (1976) 12/ER G4 L
Chlorochytrium inclusum » & S. heterocladia, S.
spiralis LT S. duriuscula 3D =Y v 7/+HH
BRELLZ EXTTRRELTHR Y, AACEFT
DEYVIVEIODS b £ 4 FEARTAitt iz
BARERC RS LA o,

SR THDEY v/ EO s ThF it i
HfRZER I 7 B DIXBIE T T A. spinescens (JoNssoN
1958, 1959, 1962) & S. coalita (Fan 1959, HupsoN
1974) D2 LB TV L, L L, EEHN
B LI L1 Cod. petrocelidis & Chl. inclusum
DEFROPTENI O AEDE Y v 7/ HEDRENBE
Sh, ThLRTXTERGTH T, S0
V7 BITIZADDEFRROD A & — v hi b B H (KORN-
MANN 1971), %< DO%BifdD v v 7+ EIzlaTFH5
A BARERICL B Z LR LMT 57,

FATHE L Codiolum petrocelidis DWHEIT
#¢3k Kuckuck 1894, H. Jonsson 1903, SETCHELL
and GARDNER 1920, S. Jonsson 1958, 1962, FAN
1959, KORNMANN 1961, 1964, ScAGEL 1966 %1z
o THEZR TV S D LEAM—FKT5, Fax
(1959) 12HEEA BV IR TV B RIS FiL TERE D
FhEABXTVBD, SERIDEHEERICIL T, Th
BRHFEDOME LIS DMRE - T LB IR,

S. JoxssoN (1962) 12X % &75vRemRa7
E®D C. petrocelidis DA EFIZEMICL > TR,
FCHA LI C. petrocelidis 7% DEETFILHUH
MR gEk D Codiolum Lich, FKab&T LI
WL A. spinescens ioie B EBE LT, B
FAEEn C. petrocelidis 766 F & 8 A icikE L
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Codiolum DEFETFHNHOEMATER CIs Z Ll
Mot DT ED C. petrocelidis DT
b, FOHBARERCILBEFEIORE R,
Wb, RIBZ O RIChic-»T, HiESEGE,
F I ARBO B A ) - fodbiil A RASH B
B ELEBLETFS, £, MRE2RELTWAR
&, Petrocelis (BT 2 R BEH O HE A - 7o
Jeip K EE R AR B O EY FLE T,
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