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BHEY Y % 3 Ko Urospora mirabilis
ARESCHOUG DAEFIT DN T

E #H % —*

K. NAGATA ; On the life history of Urospora mirabilis ARESCHOUG

from Muroran

JOR‘DEI) & Codiolum gregarium A. BRAUN #MG#E Y'Y 4 I Fwu (Urospora mira-
bilis ARESCHOUG) DAFERO—EATH Y, MEOHICERBEOMRZRIROND L
LRHEL TS, — KORNMANN.® it Helgoland EED C. gregarium Hix 4 Y
# 3 Fu (U. wormskioldii ROSENVINGE) OIFATH Y, ¥VA4 I FudDAEERIC
i& C. gregarium OFLUEADIEEL, ThEEF2ERT 28R EE ORIC BRI
REZRPRONDBCEZRRTND, UL UHEOEERBRTIIRRELEETF O L2
BRL, BREFREERSNTHIEN,

ERBTRONDZ YU A I FRICONWTREFY HZOMEEFRIEEL T, Zhi 104
Ll EDOARKICRE Ulc & W 3 BE DN IE RO AETFHICEI T DHRIE 8,

HHF1968FE L D FICBWF « 7V F A RICEB T IREOHB 21T, 1969FE2 5
& V128 FTEDOEEER2IFE R EEEDBEFRHERIC O N TITR o 1D TEOR
BeWET 5,

AR2TITHICHID, RS AKFEOMEKE 2B - IGHERE KL B
TR BRI ok & B SERRIC B U TR IATIE R - BN S 2 W I BB IE A HICER <
BB LT T, T-COWEDBLEEZON, WAWAHBIE 2R /- JbiEE Ky
IEREE DEARFRMEECRE RSB L F T,

KACHITHBE

YY) F 2 Frd—FlofMid VSR RET, BRESIEREZET D, RRED
ESREFEI~4mTHBIH, 17TmCETIHDObRON, £FRXIOF TN SFED
7 B AT CHS LBOECFICELEL, 3AMSS5 BN TROBICEEL,
BEIENT TOBEEBRIENDFICMNFTD DD K D EHEN,
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HRREFEFEFEL D EEIcAL, TETC10.4~57.24, T 32.5~145.04, MfdD
BERTHCTEED 1~ 3%, LT 0.1~2{5TH D, Hi-ELHSEOMIEN S 4E
OFRBIFMT 2 (Fig. 1, h), @BRENILRPINE2HOERT, RICIKEER
BRIBALHY, 1~3AENLOC V[ F2ET 3,

SRR ERERET, RS- SRR L T - VR 2ET 5. T RAREIC
IXFR—ERICRETF L HICEEF 1RSI N D,

BRETOBRILIEE AV LETHEN2E U CHEIN DD, BETOBRICL ODRTHR
Moo

WEFRERUEEOEBTFELIEKT DL, BETHEEEORBTFEBMIIERCICM
T3, UL UEREETEENESEETESL S0, FERICAOBLTAAE
HUETROEET I LI K> THETEERAICE 3, S HERRETRIINAIIE
BN SR UERE2ZET I L K-> CHETEL K U HEREETFEEMOBFIC
RAlcE 3, HEETHLUEBTFORMSHREOKHILL2E L T/Tabh, BH—F&
RoTHRHEEhBH (Pl 1, A), ~ETORHINIBE&LABNI,

B OB R B

HRHE19694E 2 ~5 BICSHF + SV F A ETHRELILDDTH B,

FRMEK Tl - ik 2—EE T ONMLTRAT A 77 2 0D 2 ~ 3 HROWEEK
FICUIROKHREL, BEEFHIXVRBTFZHRHS i, BAERCE L TRA—D2S
4 ¥7'7 2 Fic W EORBF 2l S TEE 2T AL, EABEATRES
BT B0T, CORTA V77 22FEKCIERLTChERBE LIz, EET
FRBETFNRATA P/ 7 A LICHET202BAL, EhDDRT L V77 2 2ER
Y x—V (200ml) ICANTHERRZITR o Tco ABBEET P UORBFORHZHFRS
B-DICHEE 2~ 3 HEREE (5 °) IKEFL.

HEHBRILE S PRV, XOEGX14FHERIET, BE#7°, 10°, 14°, 18°D 4B
FEICERE U Ao R CNC 10/ R ©, 1REE210°, 14°, 18° o 3EXMHICERE L I-&Et
T ODEBEICENTNIEERR 2 AN TIEE UL, RIACRBAGIET 2/, S
DIREE% 2,000~3,500 lux 1CE5%E L7,

& 7

AREOEEFORL « EEFRIZEZHNAHRRZEL, AETCIENET, BiZE
ROEHBLIL > TIHY, FTHIC 4 EZOWE (BEIW 14.80) 2FHT 3,

REZIHES16.4~33.24, 1E3.9~10.44 TC—HADL°V/ [ F2ET3EFEL2LON
IR S BAMIRE & o 1o (Fig. 1, a-b ; Pl 1, B), #EFOEKIRERT,
BHRI0BS TEINCHE L, BBek, TIRIZERRE L2, ZOERL 7.5~12.44 T
»2 (Fig. 1, C)y W&o BEEFRETLTHEL Fig. 1, d), DNWCHEOMRE
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Plate 1. Urospora mirabilis
A, Liberation of zoospores. X 333.

B, Zoospores. x533. C, Germlings
of zoospores from 3-day culture at
10° in a 10~hr photoperiod. X 266.

D, Mature Urospora-plant from 8-
day culture at 14° in a 10-hr pho-
toperiod. X 200.

E, Urospora-plant forming the
male gametes from 13-day culture
at 10° in a 14-hr photoperiod.
X 146.

F, Urospora-plant forming the
female gametes from 13-day cul-
ture at 10° in a 14-hr photoperiod.
X 146.

G, Female gamete. X 666.

1 H, Male gamete. X 666.

I, Conjugation of gametes. X 666.
J, Germination of zygotes. x400.

K, Codiolum-plant from 11-day
- culture at 7° in a 14-hr photo-
- period. X333.

- L, Fertile Codiolum-plant from
- 11-day culture at 18° in a 10-hr
" photoperiod. x333.

CkoTHIoh T 2Mildes3 (Fig. 1, e ; PL. 1, C), ZODF/FOMMIERZTE
L, LAoMilaEE Hicszdz < Vi L T—30Miladk U BRAEILORREE B R § 2
(Fig. 1, ),

1 ~ 2 WHESRIRE T 10~30MIFa L EICEE Uicks, Ao Effilo W < D 0REH
SR CEEFERRET2EE L Fig. 1, g ; PL. 1, D-F),

HEEFIZIREE, MIHRFICK > TEE A EED 2L BRI W FELRE UAREICRE L
s

BT OB 4RI G 7 °, 10°, 14° DT TRES DS, 10RHEIREC
1& 10°, 14°, 18° DN DIREET bEEFI RO, oo FEFLERFET 23
S h, EETZIMEREND CEEDBEN ol B MERHETRRET D E—EE R
BRI ndZ &k, HEORREICTERS WiclEETFIERS U 0 RE S 55
foo HEMEDSE BREKTH o7,

BLEFOBELZORA  BEFEMEFARTH D, WHETFLBSIBERL, B
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Fig. 2. Gamete and its
development in
Urospora mirabilis

a-b, Liberated female
gamete. c-d, Liberated
male gamete. e, Con-
jugation of gametes.

f, Settled zygote. g-i,
Germination of a zygote.
j, Codiolum-plant from
5-day culture at 14° in
a 14-hr photoperiod.

k, Codiolum-plant from
7-day culture at 14° in
a 14-hr photoperiod.

BROE#EZ I\, HEERETFEN
BEicdfiEpeEL, SMc 2 X%
F (BX 15.2~30.00) 2bb, BIFH
Cik—@or’'v/ 4 Febo—HE0aR
KEBE2ET 5. AEIREE 5.2~
13.64, [E2.8~5.24C, EEXMIIRE
Motz (Fig. 2, a-b ; Pl. 1, G),
HEURETILIFT, Fmc 2 RO
FE(EZ 12.6~21.60) % bbb, B
HEHRRETIC K ORTEEICNSVW—M[
DEREEET D, KEIRES 2.8~
7.2, [§2.0~5.2¢ CHREIZ% < MEd:ED
BFICL DRTEREICERICHEIKT 24°

Fig. 1. Zoospore and its development in
Urospora mirabilis

a-b, Zoospore. c, Settled zoospore. d,
Germination of a zoospore. e, Germ-
ling from 3-day culture at 14° in a
14-hr photoperiod.  f, Germling from
5-day culture at 14° in a 14-hr photo-
period. g, Filament forming a zoospo-
rangium from 7-day culture at 14° in
a 14-hr photoperiod. h, Basal portion
with extramatrical rhizoids.
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EXEE RS Moz Fig. 2, cd ; PL. 1, H),

BoREEMERATORRCcTebh (Fig. 2, e; Pl 1, I), BABRESLICEMC
NEUBIET 20, BELULWERET 1 ~FEHEXED 0T 3, BIEUCBRATFIIX
R, 5.4~6.200BEET (Fig. 2, f), FIRBIMWAL (Fig. 2, g-h), ZOBRMHBELT
ME< 23 (Fig. 2, ) DWCEFEESEHICBEBL, £hisbIC EHIEALRE
BOER b o IBBIRD Codiolum imRansd (Fig. 2, i, UM UMK
ROFFTHAL, BERCASLENWDD, FBEBERCHEBELTLHTVHELRND
DHHY, SEEFMEDEEKICK > TELRL LBRBCHRE Ui,

Codiolum {KIZ14FFHIMREA, 14° DEHETCTROKMEL, HHH25HT 3874 DR
JICETDIHON RSNz, UL UIOKRIEIACIK10°, 14°, 18° DX OEEEHETHIK
RODOHELHBET DHDEPEN 51,

Codiolum {KDWBEFEFDFAE : RERICH V- K OEREMTHIEER, 11~19HT
Codiolum {KIZBB LIRS, BEFEFHR L Pl 1, L), CCIBERS hi-EETFE
ARRECHEI N DOEBRENS bRE END HLLKBITERN oIz TOWEEF
ARREICHE L, BEEFEEET2ZEMLI.

EEFORARA | BOEBFRARRICH W - EOBEFEG T CHORBMNICRAL,
Codiolum (K2R Iz, HORBTFORERIIEEICEN 5o

HEOEMBFIREX U IBEIEL T, B (R 4.4~6.22) LR VEEFELAERKC
RLELT Codiolum (KR Lize T® Codiolum {Ki% 7 ~16 %, BRALUBDELSTF
Mo Uiz Codiolum (RDEEF L& F LEEF 2RI Ui, COWEFIEIFBFL TH
RikE 2D, BHRETLBEETEERL .

HEOEBRFI14°, M4RFIRIAOSH T ClifttOERMET & kiC Codiolum K2R L
oo CORSEEFOBHIZRONLN, TOREBNICRRENSRAEL, ChICHER
BFLEETOEEI BRI NI,

L
R{Urospora
L 59 gamete--------w-=-mmreme=eonem
plant [ 29 1 enesis
Zoospore Zygote— cw'&g":t‘ Zoospore
Paﬂhenfogeness
D Urospora ey
plant -3 gamete
T

Fig. 3. Diagram of the life cycle of Urospora mirabilis

Z 2
L EOBERERE2HFAT DLBWED YV A4 I FeRl0R TE»OFRET B LA,
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THEEL, Fig.3 KRTIOINEEREZLOHODEELZOND, THROBRRO VY A 2
Fefl@@iR0 Codiolum (K& DMICHEROZRITEDONTNS. ULhLab D4
BHIEH, VA I FofiCRIHVCEEFIFRINTY VA 2 Fefofie< v
BLTNWZ, —bTHutrobEEFIERINT, ThrEE&L T Codiolum k%
R 30

Codiolum {KIZEEFEHHR LT, ThH Y VA4 I FuKicRET 34, Codiolum fk
BRATIEERZBBINLTNIEN,

Codiolum {KDWEETF 2152 UIRERICONWT, KORNMANN® [&384: L TTE IR
EKICKBEEF 2T UNTERN oI EHE L TN DY, BEHEOERTIEET DIEMNE
BF2LBRTICEIHERTE I, EETFURHMRIAT, BET° 10°, 14° OF&H
TTHERI N, 10EERATIE10° 14°, 18° DXDREZFETHERINEN ol F
7o HANICO A A4 ¥ VA 3 Fr#l0°, M4RFHBIATEREL CREBFIERShDIO2HE
RBLTNZ, THROBERENICHWCEBFREAFETTERINDILSTHINEK
ARCBNTREHFHICHBERINTNIDT, THADDMICONTRIDICRAZ2ET S
bDEEX D,

BAZeA "B LT JORDE,) KORNMANN® (& i DEMETF 1 B4 T L RRORAE 2T
W, Codiolum {K2#HRT B L2HELTND, L UEEDEBFICDOWTIL JORDED
1BBET AR LA &R, KORNMANN® 17 DHEIMNIEEIC A Codiolumfhize
R 2L 2@ELTND, BEEOEHRERTIE KORNMANN® LEIROERTH -
el

Summary

The present paper deals with the life history of Urospora mirabilis ARESCHOUG
collected at Muroran. This alga has a dimorphic alternation of generations ; one is the
filamentous Urospora-plant forming the zoospore or gamete and the other is the uni-
cellular Codiolum-plant producing the zoospore, as shown diagrammatically in Fig. 3.

The Urospora-plant forms mostly zoospore only, sometimes the female or male gamete
together with the zoospore, and others the female or male gamete only.

The zoospores from the Urospora-plant developed into uniseriate filaments quite
similar to the mother plant, bearing usually zoospores and often gametes when cultured
at 7°, 10°, and 14° in a 14-hr photoperiod.

Sexual reproduction is anisogamous. The zygotes developed into clavate or globular
Codiolum-plants which formed zoospores. These zoospores developed into the Urospora-
plants.

The gametes of either sex developed parthenogenetically into the Codiolum-plant,

producing zoospores, each of which developed into a filament of respective sex which
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formed zoospores as well as gametes.
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