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from the natural colour type fluorescent mercury-vapor lamps for 8 hours per day.
Spores and buds were cultured in the state of attaching to nylon thread. Fronds
were cultured in the state of floating removed from thread.
Culture conditions including frond-density, light-intensity and carbon dioxide supply
were set up in correspondence with culture age. As a consequence fronds showed successful

growth even in the thick culture.
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M. OHNO & S. ARASAKI : Examination of the

dark treatment at spore stage of sea weeds.

BEEORTE, BHINCBERRETE, LEBICREFTIHENLEZNIESS
7, FCREAOHNE R LISk E CERIMGCYS TICBrn DAL H D, CDXS
IIRRE T E ORE DRI C& 20 & WS RIBEOMRIHE, MHRIETOERD Eho b,
FIRFORBEOBRRDO L2 o bHEKH DD LBHND, 5 ICKLEITORSFE
ERFEROEEREICEDR I REIHDINEND L HORETT IRENDH Do

ZC T, RIS LA NBBEROBNS, TFT7AY Ula pertusa, © + =7
4 Monostroma nitidum, 7% 7% /) Porphyra tenera, < 7% Gelidium amansii,
#Y¥®/ Y Scytosiphon lomentaria, 75 » Eisenia bicyclis 2 ANTLTDLS 4K
BERALI. BERICHIZ-T, 7V 79/ ) ORNBRILL TFE » L BREROS
2 ICER < RS U kS Do
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MFEmmEF, b o/ YT EERICHNL. Kb, 797y / )ikarar)y
A0 DEIAT 2 ANz, )

ZhZhOlRF2EMRICo/c 2 T 4 ¥/ 7 2B S ¥, ASW 8 K
(PROVASOLI, 1958) DA 57z2¥ ZAHY + — VICANIZ. BRBRDA STz AV ZEHY % —
vETNVIFHTHN, 5°C, 10°C, 20°C OERMMIC, 1, 2, 3, 4, 6, 8 @K (et
T4 A B) R Uize BB OB A IR HITR bR 51z

FREDOHRENM®, 2nen0zE# 20°C, 3000 lux (BEYGESEKT) HF G0 5&H:
ICHELTHRRITR o2, TUTS ~7 HRICATKOHUERITR oo BBHYE Y
W RICREROEREE 2R DI,

#® 7

FNFENDORF ORI oV BAEFENCOW T, Table 1 DX 5 LiERISEDS
Nnize

77 AYORTE, Bfchrnds, GRENMBRSLTOLH, 2~3 3 BRI
YRR - Tz ThDZIEFING LV L THRZH TEHE, KEICHFBERIEIRL
TET, 1HBICHEORBICHEY, OFTHRYE Ui, CORERMTH 2 7 AKET
&, 15 U TWBIT-OY 0 BLESETE LT Y, /EERIX 20°C K0 b 5°C, 10°C
DIRBR DS W K RABEWEIIA BB hizo

etk EOBRERETH 2 VAT TR, WOLAERKISHELBEETHY,
LDZEETF T AYDREEEPRIL 5> TNz, TORSIE, BEDBAN L) - 1M
HEETFIMUE L CThdznLEADON, BANTRONEELRETHE L TN 384
Fid, 2 2RO VWE CRFUERICHTE TR &P RNz S 5,

WEMDOBRFRIL, HEWT 7745 X0 bBWEANAD Wiz, 10°C DRBDH
4 A BETRERBA Y, EFRFINMNLOBONIZ, ULNLCDEICKZE, B
FOMMEBENHELTLUEY, ERREBEX LIBT3 ENREEE K -1, ChO DR
Rhoe t =79 DEATE, »0EBERHAS NDTEEOH BT LS MK -
7o

7YY/ 0, 3EEEETE, FORETHIMNIDDEERFIRA L DD N
7, 4 ERERICKRDE, 20°CTRIZEAETER L, 10°CLITOER Th 3 MO AEERT
BHONI, 6EMBICIKEDRERY COATRTRELLONEL Kol TH IV
7V OMTFERBLELTH, RETOXS RE -2 0 & UirBREDRI PR DH T,
KT OB R D C & D8N 5 120

R VRFEFE RN L, NAMIRRECEE U BICAEEIBE S, 20 TRIEL
PHE U TEENAD NSNS O 2TEMEE Uiz, 2 BRI E G, FORETHIZE
N ETCHIBBIRA O Ninin o 7285, 3BERIBICAR B L, FEMIEASL R, 4BRRICKE,
5°C, 10°C, 20°C ODWThOEHETHIZE A ZEMENLO NN olce Elo, <7
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Table 1. Dark tolerance of spores of algae which were kept
in dark condition at 5°C, 10°C and 20°C

oC time (week)
temp. (°C) 2 4 6 8 ~ 12
I I | ! 1] 1 1 ] ]
5 + + + + + 4+ 4+ o+ ?
Ulva
10 + 4+ o+ o+ o+ o+ o+ o+ 9
pertusa
20 + + + + 4+ + + o+ 9
5 + o+ o+ o+ o+ o+ o+
Monostroma
N 10 + o+ 4+ o+ o+ o+
nitidum
20 + 0+ o+ + o+ o+ o+ 9
5 T S
Porphyra
P 10 + o+ =
tenera
20 + o+ =
5 EE + + —
Gelidium
. 10 + + + -
amansit
20 + + + + + -
. 5 + o+ o+ o+ o+ o+ =
Scytosiphon
. 10 + + + -
lomentaria
20 + o+ o+ =
Eisenia 10 + + + + -
bicyclis 20 + -+ + -

supports survival
doubtfull survival
death

no experiment

~ | H +

Y ORET ORFLEEFGREIC X 2ENEE TRIED o1

Axe/ Vi, 2BMEBEECR, LORERETHLEOEFRTFIADNILY, £
OBRNIEATFETIRFIEL, 4EE%TIE, 10°C, 20°C TRAFRFRIEEAEHL
Holze 6EMETIE, 5°COBORETHOITMCEFRFIBDLL N

77 A, BHINIEFOEHDHTELDOLONTER LI, HFO—EH,0FHF
BHIHT, NEDLIBE LICRTFRETEIRBYO N0 T, RENOBBINITRD NI
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FORBBLE U, 77 20T, LOBESL:THIBEREZ TR, HMaDEEIR
woNIY, 4BRRICIEEACERRTIAONERD, AFPE E-Z0 LT
WWizo

mks, AVE VI, REDHIOMESHIMBOBLDOICL BN, K20 LTHY,
AR EE L TWO T, FHLBEHO AERUE DME 2584 /2.

Fig. 11CRT XD, #YE/ VIKRFR N2lHTDIE, 12V ELTOERR
FiE, 2 BIcHEL, 2ORERRMUBORTFOBEEENSL, EiRHED LR
Eb, 1ZENEERIRDONEN ol COCEE, HYE)EELE T DTN
DONBYOMD THB L TLED DT, AT, NEAMCH F 0Bl » TR
Wiz, EOBROFEEBEICK, MUEIT & OMICESELONED - bD & TS h
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Fig. 1. Diagram of paper model to show the development of spores
of Scytosiphon lomentaria which were kept in dark condition for
given days at 5°C, 10°C and 20°C.
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5°C, 10°C, 20°COBET6EEICOWTHRITB &, ERIC Li-AREDREICD
WTHABRIEEN o128, FICREDT7F74Y, et /Y0 2@k -2V LTHh
D, KB (TH79/9, =79) &, ®BE (AvE/), 772) RHPEOVEZCLH,
olte ¥, TR Y =/, 7F 7 AV ORENLIRKR S, B, IEk2E
MR E TR, BEAVEEFLTHEY, ZOBRBICHERT 3EM L5, FiE (19
53) D#E & KB L TWe. HIEE CRE, 1, BEICh > THFORLE
DOEBERE L, BREOT7A/7Y, e rzr v 1 ~2 7 BHacksETisy, ety
PiX 1 LD ORIIHAEZ ThNIHT1H oo’ KLE, B 1 5 BUNICIER Lizs
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BELTND, ZOKS REFRENDZE, HTONEMOMNEIC & 2HEEE LR L
TNBLIICBADN, Zn2BRTICENTERN oz BFLSOESLEIZDONWT
i, BOLCH (1961) i& Ectocarpus TERERZITEV, BWREBTEEMHELLEN T
B, 1THREHAEF LT o &G LT3,

—HH#RE LT, MESIIBERPONELEERZTIHORDEE, KO—EHIFEHR LT
HIFF LWREIC B M NIZBE, BETINIBND T, BEHICHTIMANbCH
LBEErHDEEDLONB,

LB RO FRAEMADAEBIZ DNWTIL, 77 7 4% (OHNO and ARASAKI 1967) IC
DNTITHR-TWDBY, HVE/YDOHELRNY, BWMAERFL BT, RO
%, MFONBHOEKIZ 1 BANY, 20%, BRFHENAD N, CThIRKETORE
HICH T IMAN LD ARECBEHHELTNWB LB DN D,

HXEVHTFT AV HRLEBOFATYPOAEEERIMEO DD LIFL ALY
BRI oIz, UhLay 775 CREBUE C—RET2MH LI-b D, Z0%BE
FIEERR UIZENWSH (REEKSR, 1965) dHIND, SBREIDICHEALERER
FCE TR0 ENH D EEb I D,

Summary

Glass bottles containning the spores of several algae were covered by aluminum
leaf. Those samples were kept for given period (1~ 16 weeks) at 5°C, 10°C, 20°C,
respectively. Then they were cultivated for one week at 20° C in the continuous light
of 3000 lux, and mortality of all samples was examined.

1) Almost all spores of green algae (Ulva pertusa, Monostroma nitidum) survived
for 8 weeks, though most spores became scanty in chloroplast contents. The survival
frequency of them at lower temperature was somewhat higher than that at higher
temperature. .

2) The spores of red algae (Porphyra tenera, Gelidium amansii) and brown algae
(Eisenia bicyclis, Scytosiphon lomentaria) survived for 2 ~ 3 weeks, but almost all
of them died after 4 weeks. This did not depend on the temperature condition
distinctly.

3) When the spores of Scytosiphon lomentaria-brown algae which had survived in
the dark were brought back to the light, they could germinate immediately and also

developed normally.

5l B x &
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Hiksk, 19 (4) 466 ~ 470,
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Fucales ~ — + (@) 57 o & M & 3%

R R
S. NAKAZAWA : Notes on Fucales (4) A review on the egg polarity.

TR — I IS B Do TbB, ARICHEE LBERICONWT, 55
REOHMCTHEDEENMET B0 TOBUEHNE NS AH =2 MTHEBZ I < MEE
MBER—RICHET 2B TH Do &5 W3 Rfltind Fucales DINCIONT, F—RERH
LT DBEEIC ONWTOHMREZEL D TLHTH D,

(1) ZMlEATE, ok CBETFREZD OMBAEOR CHELN R 2 Ba 2B
ICHMEE KAV TWBAS, Fucus 75X TR EZBEMIEO & 2iC, MEEA CEBEO IR
HICREDOHLr o DONT, ZOBYY, REOSMIBEKE L >lcs EFTRESAT
WL DT, sHMuDERIEEMRRROMBOEIC H 2 &Ik b, FROMLT BB
e (RO E) I DWW Tid WHITAKER 3), $EI58 9, NAKAZAWA?) & DS
BHY, ZORICHOMDFHRBRERSI NIz, ENOZRELTADBE, ROISIC
%30

(a) HEEFHREIMNRO—HRENC & - THEREICEWINCEBR LML T S 6 14 20
0.3, 0, Z RIS &K » T TAA DRI NB0IC, JRICHE Il THRHIIC TAA 75
BB RDINDRZENDNTND, U UDEEMULBR2HE T IICES mEERI,
IAADYHBICIHNEZL Y K7 F €V DIRINA RS P vE—3T 3 ),

(b)) BEOTMCK-> THREZBROMET 2L, BNHCRBNrET S, LhLTh
1&HEKD pH 48 LD & & T, pH flintk DBV TIEN X o TRIOEIC B MY

* TR AR s Biology Department, Yamagata University,
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