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NAOTSUNE SAGA and SINGO NAKAZAWA: Notes on
Fucales (7): Polarity determination in Pelvetia
eggs by means of unildteral illumination

TV 4 v OJIOREIC DO TUIHEED OBE)H 52, BEOHRTICEET 5 RR(M
FRIERELNL 5 THB, EFLAETIIRBROMOBPI OV Tt O OBEHD
50, BRDO /4y 5 LR UHEMC OV TULERTFEN VDO TINS5, =5\
S5EIRT, BebrifTleotczV 4 v FINZOWTO, Hizkt—lrdhTiBar,
RAED L OBIETH - & b SBCRERIE YRS, Lo EREYBAT S,

HEEHE

1973 42 8 A#1M0, BRI OILBERFEBW AR RV T, fHEOHCEETL Y
14 ¥4 (Pelvetia wrightii) DY) 7 2 7 v %4 L, ABE OHED T L > THIKRIR
PRLEETF L%, SCHBARCALZRELTHE, FROXUDHEENTHEYREALT
ZHELY, HE4Hmm O< Y EHTERLL, <P XHE—fikdi)7- 8 mm
ADBHIDDREIBAT S L Sk H L, it 15% ORRMEKT, Sr .
THRCEANERE ) - Bl RBBEC LT, AFOfKEYERy FTRE 512,
HHHUDAN— €Y PEEL TV BEITHEIDBIHIZIY T— o Ly FREYT,
1o (BRFRRRBEROTEK), Palic L H—&oiiEEY, KL tORET18°C, Bt
J3000lux DAY Fanx—2-FCHETERLL, EHEX A~KThich 110y Y
— XKL, FHEE LRI TXTRANE, 20% A X—FhbX0BAT 5 4HC S
WUEHRE ABMBCEHEL, Bl OMTRTRELRE, C ik 1~58iicbic h —HBS,
¥t G Tk 5~9Rflichic 5 4RI R » 6 —HBH Lic, chb OBk Fig. 1
R Lic, U BRIBOBECH I - TiL, b - ESEBH DT E &I DT & DREFRE
HRLI, CoHE, BEHROTHEELYZEEL, PRALADEIEEL TS L DD
WTIBEBEORRE Lish o7,

* UBAFBFBEHFERE (UFTH AR 1TH 4-12)
Biology Department, Yamagata University, Yamagata, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 1, 1-5, Mar.
1974.
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TIME AFTER FERTILIZATION

Fig. 1. Time of unilateral illumination with 3,000 lux white
light and the egg response in rhizoid orientation.

~—— Dark cluture, |— unilateral illumination, «—| the same
from reverse direction, R major orientation of rhizoid.

.

Fig. 2. Rhizoid formation under unilateral illumination Pelvetia
wrightii. A corresponds to Fig. 1A, B to Fig. 1B, and
C to Fig. 1D. Arrow indicates direction of the illumi-
nation. ' ' ) C
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L7880 5%, Table 1 ioRmLick 5, KECEVGCACRBSLLIcb D% (+), £D
B e Lico% (=), Wh & bHBILA e FRIFRCHELico% (£) £ LT
L& L1z, Table 1 & Figure 1 & LThh 5 X 5ic, BB Lic\ RE&MIEHE
(B) THHEBEIARETH » fco F 1A —HBE LK (A) TIRKI|MA MR
bltco DECTRE 1~5BflIcIr e 5 TRIFT—HBSH Lic C KTidle B LA ANE ¥
LY, THEKIB~1THEOIE—HBH LI FRETLHMUTXEE DI, L LZHE
H#5~9R§MH, X I~I3RRID D IED—FBHTIL, H& bR TLrRE
LTWw5 (D, E); F7o2HEH5~9B:, HD\ L 9~13MM—HBHL, £DHL TR
AR H—FHRBE L L, T, K TR D ORSEH»EY T, HHORShox LRt
Pz H LT B, Lo LZREE 1~5 B0 —F B D H & TR FREHHBE L G
& H T, RABSIERT, ROO—FRBEHN LU EEMCHEri s & T 5,

Table 1. Directions of rhizoid formation with respect to
the first unilateral illumination. Experimental
series correspond to those of Figure 1. + forma-
tion toward the first illumination, — formation
away from ‘the first illumination, + formation
in intermediate directions

Experimental Rhizoid formation % Eggs
series + _ . examined
A 15.8 77.2 .70 101
B 35.0 320 33.0 97
C - 40.6 37.7 21.7 106
D 24.0 65.4 10.6 104
E 107 816 7.7 103
F 444 426 13.0 108
G 70.0 175 125 40
H 774 11.3 11.3 53
1 12.2 80.5 7.3 41
J 0.0 89.6 104 67
K 20.0 65.0 15.0 60
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FRHRIZL T, =/ 4y ¥Ph e e 20IW LAKC, Tt TRRShCRAR
DILDIE Pelvetia fastigiata® Fio¥ 4% &7 D—FE Cystoseira barbata® LRI
RoEWllicEREY ST aEDH B = Lafbhic, ZDOBE, KIBS{LOME, 2
¥ ) BHEORTCH LT, —HBS AR DIL RS 5~13MMOb T, LT
5~9BERD B ELEZ BB, D, Bt UL 4BHO—ARETL, TRHESH
BT TRRAEANRE ST, ¥ic138H2 T ¥ROBA L MUCXEYTHS,
FLTRLAEYEDII DK, 0% b ZERS5~IBEOIWIEO—HBHTHS, ok
b, CHIIEENAERCBVCLBEDHED L THD, TOHROFBIchRHETHIE
782 2 D—RE Fucus furcatus®) s YOMBOMED Petvetia fastigiata® OFE L IHIT[E—
TH5b,

—7J5 QUATRANO®) [Z X 5 & Fucus SR CIRB LIBT3 RNA O TIi15EH
W SRR, UBMED 2 ¥ 7 RO U E D MISHEER IS ATH D, EiohiRD,
BB 1L - TabR X i, AR Ehic RNA 2MEBFERHRA~EEST 5 LT,
RNA OABORT DL ZTRBEENEE D, 2 ¥ 0 SHBE (SR R oI
4Gz RNA 23 FEPHEANEE - THTC, 2D & 5 BB H S b OB HEH T
e T BDTRILNIEA S e TREBERTHHIIEREFDO L L K inieibh s,
ZHrET B E, —HBHNE RNA 0FEHBENC L TR»OREZE L5 OTikieh
A5, CIERFILVWEIBEIETTL %,

AR LT W Ic R et E R ERREM AR O F £, bR
DERFBEI R L ET,

Suﬁ:mary

Eggs of Pelvetia wrightii were artificially inseminated and cultured in the
dark at 18°C. The eggs thus being cultured in the dark were exposed for 4 hr
at various times after fertilization to unilateral illumination with 3,000 lux white
light, and again they were replaced to the dark. Being ‘observed 24hr after
fertilization, the following points were clarified. 1) Rhizoid formation generally
occurs away from the light. 2) The unilateral illumination is effective for deter-
mination of the polarity in the time from 5 to 9 hr after fertilization. It is im-
plied that the unilateral illumination takes part in polarized movement of RNA
toward the presumptive rhizoid pole in the developing cytoplasm.

51 B X M
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¥ Gonium multicoccum (Volvocaceae)

DEBEERC 2 WT
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SHOICHI SAITO: Growth rate of a green alga,
Gonium multicoccum (Volvocaceae)

BEOATEECEL T, £HLOBEETHREIN TS, FE HOOGENHOUT
and AMESZD) RFNEFTIRBEIh T 52 EH T, 4565880 fkcBILT, Th
HOLEEEEER K (doublings per day) DUEHIRL T -1, SHIT LB L 90% LA
Lo#EEN K=50 TOE%XRL, BVWEATEEEH*RTHEEIZSBOA T,

EEIYGHE Gonium multicoccum DRFER L ERCET 5 W © & THEREE
25°C T K=58 DfEA b IicZ & & T TIREME LY,

ARBRTIX, G. multicoccum DERIEHTOERILRC X h AT EEER & 5KRE
EOBGREANICL A, ARNEFCETEEORCETHS - LA LIcOTHRE
%,

& LT Gonium multicoccum O T-1 K2 %R L, TERIEE 4 & v KT
S5EBES Ltk B bhi, BREARI VEMNEFRE (18mmXxX130 mm) A
foo SEHUTRFER L L THESER 88 LTV 54 REH Medium G %fFRAL, &R R
#Htch 10mé hnk, = — F 7 v — 70 (120°C, 1kg/cm?) TRE L1, BEHRERTIE,
F— LRSI L AR OREWK (560 mpe o O.D. T0.3~0.6 OECAR LR
H8) $005mé (#5237 nExRy T2 ¥ERRKEH Medium G T2, &
REE (Fig. 1. BR) OFEE THERRY I/ 1,

KIRCITEAEEIT 2 AV, REERE TH 3,500 lux L, BEHELCREELT
TRBRZIT -1,

EEBEORECILEE BAUSCH and LOMB %EHL Bt %\, 560 my OFEETO
Optical Density ##llE L CARREE Lic, ABC kT 54EEOHMME O.D. Oftis
AEEOMI * CHABIRCH 5 = L1 T TioiisE Licd,

AFHEER R OME L UThEE 30 BRILIA OB O R R+ A1,

* hNEHEREETRSART

** EERFEERMBERT LR (LEdE/R T REEr 10 13)
The Institute of Algological Research, Faculty of Science, Hokkaido Univer-
sity, Muroran 051, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 1, 6-9, Mar.
1974.
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Fig. 1. Effects of temperature on the growth constant (X =doublings
per day) of G. multicoccum in the continuous light (ca. 3,500 lux).
Growth constants were measured and calculated from optical
density (560 mg) at the logarithmic phase of growth in Medium
G at each temperature.

AT EEEN K 13 HOOGENHOUT and AMESZD DR

_ logm Nz/Nl - _ 2.30
kg = la—1t K= 0.69

(t1, t2; BERBE, N, Np; 11, t2 BEIED O.D. Ofif)
PR U, ' A
ARO[, BEZRAEC 2ELE (FREEC O THREREHT 10 AL E) OFSH:

# Oz l, ThEREOhAERREY T LIETH 5,
Fig. 1 3RE: AETREER K L OBEFEY T LT 5, HEEE 18°C T K=15,

ky
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20°C ¢ K=31, 30°C T K= 69 &J:ﬁ'b, 36°C T AfE K=173 %:’71“]./7"\_9 %7 36°C
BIxbE %ﬁkﬁiﬁiﬁﬁi»ﬁ&‘l‘ L, 43°C X Zx B LEFTERD o7

A% Gonium ‘multicoccum DEEE;EE&E& K=73 L hoEBEOTE L HET5 L,
AEY X BEBTEEYHOBIL, EE TS5~ LRE Chlamydomonas mundana®
% XU Chlorella pyrenoidosa strain TX 7-11-059 TH& SR TV BDATH b,

ZDZ Enb, A% G. multicoccum 0)7—1 B b B EE DML \ﬁﬂ) 12oTH5
MBI L,

PDLEDRER, ABOBENE, ﬁkﬁﬁ%ﬁﬁﬁ%##? BhhIC LT X DERD
REEA RO I ot

#®heEHRHb, @iﬁﬁ%ﬁ%b > f»jb(i&ﬁka—ﬂq‘%ﬁﬁﬁﬁﬁﬁfgﬁbﬁﬁqﬂﬁ%
MEBTL X ) Bl LT,

Summary

The maximum growth constant (K=doublings per day) of Gonium multi-
coccum T-1 strain was calculated at K=7.3 at 36°C in the expériment on temper-
ature shift under the continuous light (ca. 3,500 lux). Compared to other algae -
in liquid culture, higher growth rate than this strain of Gonium has been re-
ported in 5 species of Blue green algae and in the green algae Chlamydomonas
mundana and Chlorella pyrenoidosa strain TX 7-11-05. According to the list of
the algal growth rate by HOOGENHOUT and AMESZ (1965), about 90% of the
growth constants for algae range between 0.5 and 5.0. The growth rate of G.
multicoccum shows one of the most rapid growth rates of algae in liquid culture.

| | 3 A X & o

1) HOOGENHOUT, H. and AMEsz, J. (1965) Growth rates of photosynthetic
microoganisms in laboratory cultures. Arch. Mikrobiol. 50 : 10-25.

2) SAITO, S. (1972) - Growth of Gonium multicoccum in synthetic media. J.
Phycol. 8: 169-175. o

3) BAALEN, C. (1961) Vitamin Bj; requirement of a marine blue-green alga.
Science. 133: 1922-1923. )

and MARLER, J. E. (1963) Characteristics of a marine blue-green
alga with uric acid as nitrogen source. J. gen. Microbiol. 32: 457-463.

5) DYER, D. L. and GAFFORD, R. D. (1961) Some characteristics of a ther-
mophilic blue-green alga. Science. 134: 616-617.

6) KRATz, W. A. and MYERS, J. (1955) Nutrition and growth of several blue—

~ green algae. Amer. J. Bot. 42: 282-287.
7) PEARY, J. A. and CASTENHOLZ, R. w. (1964) Temperature ‘strains of a
" théermophilic blue-green alga. Nature. 202: 720-721.
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8) MACIASR, F. M. and EPPLEY, R. W. (1963) Development of EDTA media
for the rapid growth of Chlamydomonas mundana. J. Protozool. 10: 243-246.

9) SOROKIN, C. (1960) Kinetic studies of temperature effects on the cellular
level. Biochim. Biophys. Acta. 38: 197-204.
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WKERNEBEX=<4 7 BD 1#& Hildenbrandia
rivularis (Lies.) J. Ac. DEERO\WT

BWER=Z"LELE " RE K

Ryozd SETO**, HIROYUKI HIROSE*** and SHIGERU
KUMANO***: On the growth of a fresh water
red alga, Hildenbrandia rivularis*

WKENER=~45BD 1% Hildenbrandia ribularis OEMAEREILE { RET
H5HH, FEFMBL TIEC FRITSCHD 13/ N S A2 EE L TR EREHNTE
5 & L, GEITLER? BEMEXHR T HENADLERORET S Z L2 RT3, KED
LEMLAPDRETAERIBZERL, - OFBIAECHEROMM - EERERH LTS,
STARMACH*®) [3AEX R LT, LRROBROEE OGN F LA LA 220
HTHEL, Il bic &MU gemmae DEUDZ LIBB L, EESOHEE L
FEAMAIL STARMACH DZh L EBDTREUL-LDTH S,

¥/ STARMACH RUEEZEOFEL 1o FEME O TURRIZ TEN L « BE - K20 »
WBEDO LT /Y Thi, 3EKOASTIERE fan-shaped body il TV 5 = &i3H
BRIE

EELZIFERE RO CCERMC ST 2 RARBCOAEOLEREOE S (HRMMD
#E) #REL, AEOKBERMC OV CHMEXEBL-OTE eET 5,

RrED s dich, KEPRE LABOBRENECEROERY 52 bhicH
Pl BEKEERERREE LR CRHOBLYELET,

MEEF®
AEBCRAGCHENL 1966 £ 11 A X 9 197341 A % T o Mic#Em B LUE0E

* PRBEEEETRARK
XMEREHERBEERS No. 864132,
N LERESEREYERE (BEHEEL4-1)
Biological Laboratory, Senior High School, Kobe College, Nishinomiya,
Japan.
R WFARFBEFREYFHE MEHERE K P A 1-34)
Department of Biology, Faculty of Science, Kobe University, Nada, Kobe,
Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 1, 10-16, Mar.
1974.
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BNBORE\BEOBRBEDOERACHAE L TWIERETH D, BHRIIIEEBENTT - 12,
EROREIIELL HFH 75°CrflfiLic, EERTIZBHEAKL E S.P. medium DJFE
BrEIPIKTHRRLICSDOEM G, BREANCANRTHHR 74 FF 72KV
N— 4 7 R REATHE U A OFERE OB RE Lic, '

RARAEE LT\ 5 AROERE MOV CORENTECIL, MROEBTI—F
EFfEREL, AECHELCE 0RO LCERLY 5 2 REEBE, BECREY M
BED=Sy 7Y TELE Y ChEABOKECELL T, 2OEME S 7=2—2T
KR Lic, BMABOLVGHCIEERBEEEZBVIEELH 5, LEFAERHOR
BEROX b OB, 1)HARIHEG 2, B0 Ly RS DsC
R 5 & Laview, (2 KRIREICRE TR 20°CHIETH Y, LMRETH C
fCH 5. (3) RRNKESHIERI s <, BT B\ FFC 400~880 lux. B\ FFC 70~
100lux. TH%, BEMEIIIFEREL 5 SREMEA L, FFHREFTFORKIIEN
T EL, Kb CRIFTH S,

WIC19734E 4 B X D AE 8 B ¥ C, MEMYABKERD 7 2 Kifishie S B FEAEL
TABPBERE Lic, KEHEOBY 72, 3v 7)) — MUK XOMBECIIER
#11 cm~5 cm R DREFAMIED » 1= R BN S TBAENE L T O TKERTE O 7 7
ATCAZ L TWBEAEXF O ¥ FTEECFEL & - THELY I - 7o AKIEIRABKR
ORBIGBR T, KiXMBORARDOKELBRL V5L, AESREFFHEELHT 50
BEDT2XKEORTH ot KX ZOEMAKE LY Y ERBINX40 7 VEEIT 24T
B X h, ®ENL 100 7 & FEARERCBAIN TS, KEXER 22~25°C, &1 14~
16°C L TH B, KFEDOKE X1, FEX100cm, §#140cm, #97cm TH 5,

= #

1. PEEH BHAEPERTAIEERARGOD D LONEBEIOENTEEL, HR
¥R L (Fig. 1), FBOEMCH L S EEEATE (Fig. 2, Fig. 3-A, B), 0L\
SEEAEE s b BE RGO E E L TESENTE S5 (Fig. 4),

2. EBRICEZITFMEDERR FEAEOEERT Table 1 RLICED TH B,
BEH% 150 B~2 #» A B T E S.P. medium OFNEKEREL YV EERNFEECR
WS, BT AREEETA L, BAEROFNEBERTSD X OB, WECAV Ik
ERA—D L OB LTHE Lt d DTk SEBR BSERS L b FERD B Lotk
KRE LIS DTH B, ChbOOERBORENSGEL DL, 1EOFREOEREIE
DTENTHY, BAERORDL IARLEBERE-TRTYH, BER3~4mm {UD
SEEAEED/N SV HE (6,300,000~11,200,000 #2) AU I BT AEXE LI &
bhb, ¥l ih i THELEBLFBEORERIL 350 £ T, :Ei% 100~150 £ {1 TH 5,

3. RARLEFTIREDERDES (@RIMOEIER)

RRCAET THBAEBOMME, £DEIE VL Table 2 iIZRTEY TH 5,

Table 212 X HUEHFBN AT KT HBEDERIE DR, KEWERD ZEE - i
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Fig. 1. The germination of an erect
filament which was separated
fragmentedly from a stratum.
A-D are respective different
stages.

Fig. 2. The formation of a
prostrate system derived
from a terminal cell of
a rhizoid. A-E are re-
spective different stages.

Fig. 3.

The growth of a prostrate system of fan-shape. C The
fusion of three prostrate systems with their margins. r,
terminal portion of a rhizoid.
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Fig. 4. Erect filaments (designated with e) newly shooted upwardly
from the marginal surface of a prostrate system. r, terminal
portion of a rhizoid wherefrom is derived a prostrate system.
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Fig. 5. [Expanse of a mother stratum and increase of small,
newly built strata that were observed in the field at
Aotani Rivulet in a year. A, strata seen on August
5. 1972. B, the same strata seen on November 25.

1972. C, the same strata seen on August 2. 1973.
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Table 1. Increase of area of respective thallus of Hildenbrandia
rivularis in the laboratory (experiments begun on 1966.
11. 20)
¥R £ R E (¥
RBRK MR w8 -
H % 17 ABERE 1 A EBERE
min. max.
45 5~ 9 81~ 244 54~ 162 648~ 1,944
B K 56 1~ 4 33~ 75 18~ 39 216~ 468
200 8,500~6,250,000 1,275~937,500 15,300~11,250,000
45 2~107 22~ 3,006 15~ 2,004 180~ 24,048
E. S.' P. 56 | 14~ 15 144~ 388 78~ 207 936~ 2,484
medium
200 5,500~ 10,500 825~ 1,575 9.900~ 18,900
Table 2. Increase of area of respective thallus of Hildenbrandia
vivularis in the field and in the aqualium. Date of
measurements are parenthesized. Total area of spots
surrounding a main thallus is described only with re-
spect to-Aotani River ,
e s TP
EFHH - . K ] i
I . ; I 111 v Y B |em?| % |cm¥n
%411 A| (1972. 8.5) (1972.9. 4) (1972. 11. 25) (1973. 1. 6) (1973. 8. 2)
M & 8| 14.00 cm? 19.13 ecm? 2044 cm?  25.31 cm? 30.47 cm? 12/16.47/118.0, 1.37
» A 10 343 7% 981 1257 110.87/640.0{ 0.91
| (1972.8.5) (1972.9. 4) (1972. 11. 25) (1973. 1. 6)
BB Lo 540 330 350 5 1.20] 52.0| 0.24
(1972.8.5) (1972. 11. 25) :
A\ BB 36.20 . 40230 3.5 4.10 11.0} 1.20
A x| (1973. 4. 2)(1973. 5. 16)
KK 160 1.80 0.20| 12.0{ 0.13
A B8 (1973. 4. 2) (1973. 5. 16)
KER2| 570 660 15 090/ 16.0{ 0.60
A gl (1973. 4. 2) (1973. 5. 16)
KiEa3 410 430 0.20] 5.0 0.13
A ps| (1973. 4. 2) (1973. 5. 16) (1973.8.7)
KEZS| 20 62 860 4) 2.40( 38.7 060




WF Rl - RE: ~=~45BDER 15

FREW Lish DR ACEHBREHINT 525 Sz 0B S 23 S5 0 5 @m0
MIEEECH B (Fig. 5) HIE, FIUIED A, Tichd 197249 A ~11 Ficss
TIRIKRENRS L, KB 12~15°C T, FHCHLREHTH 1oL ELDND, ¥
ARLUCHANBELICLDLRACHEASE L TT L ONRLAT: (Fig. 3C),

4. FBKESKERCREUSFEOLER

X7 AECHBRELTCOALOENEALH 7 2B LICE 2 2 LIRRICKEVTiE
HEHECHBERELCLOXZOEAN LRS- Licieh, BCBENECETH -7
AEEEIFCRLEI B RETHEL 5 TVRETH 5, 10 BEFFOBIED 5 LR
FhDO 4 EFNIEROMA L & LICHEIC#E LTI CIREN X CBRTE L, AEatK
PR R DT DR 19714 12 A = ANBTH B,

= =

U EDOHEZER,D, FEOREFIAIIRD 200FERELBNRD, Tibb ()
BEC AT RS L TR E B D 2 DB A S BART 2B 8, B /E
BCFH LR b oy OfmicET 5 FEEAEORAL, EHEROMKLLD, KECE
HOHEFEAKRE {ito T <, (QBHEEZR 21T/ 1B ARITEAE LT 58813,
& LTEGETBRTHBERREDSH 5 00 BHENOHENTEEL, BURELRHL,
FROERE L FEEATETCETENRBLDTHB L, TibbihRo & 51cF
FAEEDER B X b TRIGTHIBOMRIZLBRN D B, BEORIHTHRLITE
R LUTER 5B EUINIBRERRGOTRETRNC X 0 AR IED, RRTIhbOER
CEXDEWCEAE L TCILILEEYHAT L0 TH S 2 LR IR,

®— 37 v FO STARMACHYS H1Z 0 2 DDRBHIES L OREERRIC X - THDHT
W32, FEAEDOERES, RACKT 2EEDERDOEL L L2V TUELLERLT
Wi, FAELZ O 3 DBREE L LT, BRSO EEICEML (gemmae) %
ECLIARBENLEBR TRFL BT HEEE2ATEY, ThRLEW BT
5, LZLEZBZEOWETIYL, LT bEEFLRDLIENTE L, T

Summary

The vegetative propagation of a freshwater red alga, Hildenbrandia rivularis,
was clarified with observations and measurements of the growth both in culture
and field.

Through the measurements of prostrate systems of this alga which grew in
culture, we could calculate how much area the amount of growth of an inde-
pendent prostrate system occupied in a year. The growth rate was surveyed
both in the field and in a water basin for freshwater fishes of Kobe Municipal
Aqualium. With the results of these measurements and investigations, we cer-
tified that this alga propagated vegetatively in the following two modes as
STARMACH has ever reported.
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(1) In the case when a thallus has already expanded widely to some extent on

the surface of stones, the mode of reproduction mainly depends on the out-
growth of stolons.

(2) In the case when thalli are rather minute and look to be small spots on
the surface of stones, the mode of reproduction mainly depends upon the frag-
mentations of the erect filaments which compose a thallus.

However, we could not recognize gemmae-formation that was stressed by

STARMACH.

1)

2)

3)

4

5)

6)

50 B X

FrITSCH, F. E. (1929) The encrusting algal communities of certain fast
flowing streams. New Phytol. 28: 167, {. 1, pl. 5, photo. 3.

GEITLER, L. (1932) Notizen iiber Hildenbrandia rivularis und Heribaudiella
flwviatilis.  Arch. f. Protk. 76: 581, f. 1-5.

KkHBE— (1949) ZBREBRENFEFKROBEZOWT. Journ. Jap. Bot. 24: 169-
175.

STARMACH, K. (1952) The reproduction of the fresh-water Rhodophyceae,
Hildenbrandia rivularis (LIEBM.) AG. Acta Soc. Bot. Polon. 21: 447-475.
(1969) Growth of thalli and reproduction of the red alga Hilden-
brandia rivularis (LIEBM.) J. AG. Ibid. 38: 523-533.

LR BHRT - KREE (1967) »»7F /7 yolESRFREC S T, EWE
15: 61-67.
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HIROTOSHI YAMAMOTO: Distribution of gracilariaceous
algae along the coast of Hokkaido

& 37 ) BHEM —RC S MEENEC, LS TLEFTHHED L ScBbhy
bTH5, L LIIEBED X 5 pOtRE RON 2B TIIEC X - TEOHFM, &
HRCKEICHEEYRL TV 5,

JLHHEC BT 24T HE LTI h TS L OEENHBH, WTh LRI
LDTHB, TDXHIENDBEEF TORRICEERFORETEDKER XL T,
YRRZRT B4 T/ ) BHEHO FARELREMNEN TRV LR,

B FCizdtlBlEnE» AL T A 2+ T 7 Y BlodgiiY, Gracilaria verrucosa
(F37Y), G. textorii (h+¢ 7Y ), Gracilaria (Gracilariopsis) vermiculophylla (% =
% ¥ %), Gracilariopsis chorda (Y vy 5 ) D 4TH 5D, cOBUTBAEL LTHL
RT 5 20 RECHE L This h e, BiDRD & S modtRigkE 52 L 1T
&5,

JeEER R I ERER OB E Y T Ao, BEEINCIIE THKEDOZEILENHK
EVWHIRTH B, WINORR & T2 BET 2 KBOEC 2 TIRRY SRS
BRTVWBH, Zhy @A RS & BABIORIER, ++— v 7 BBRIERY o
i, KFHEBRIEROFEYZT T2,

RICEMCD EGHRALBND, b, THRES, EEEHPALBETY
R LIHNE * FICR LIS,

ARCABCERE D, FROEBMLE - 1ot RKEFT, EBEKEPHBCEHO
BEERTH, REFHOWER, BAOHRMY Il odbiBER KERFRT, fRIRE
K, SIMKERRY, E4RERE, HHEKERRS, BEESEK MAKERRS &
FERK, BEKERRS, ERBRERICO»DBILEBLHT D,

Gracilaria verrucosa (HUDS.) PAPENFUSS # 3°/ Y
a7 BAHOEBECY 1 5 A9 HES BEE2Y; FREN; K
WO, BECHS; BARESY; BMEWCIID; REEO; FREO; B R
239 EEFI; Foo@tad0; o yEnY; KR HESILR); ., b

* bR RPEKREFDKEMYFHE EHEGHERr3TH 1-1)
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 1, 17-21, Mar.

1974.
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W (AN R); REES; N

ZOMIHRPCELEL FMH LT BHETH 5, JLEERBCH T 4EPK
LA, DOSBAT LTS, ChiTRTAE BRRENLEHBEIh TV
2, BENDLHAZETERCICDBE, BRI LERBICC A BEADIRALR T
Wighy, UL, dLfBERERINDDOEFE RSB LEFTED / b ok, EEEOHS),
Saghalien DEFIEI1S), FRIENS (3 A4 5 LAMBR TR Y, RO & 5/
BIIEFICIENZ EHRLTWB, Lo TIREFTREFINTOIWHEE S 3 5
BohsinLBbhs,

1L 5em FitEH B 60 cm (~80cm) LK EF JTENH B, hids L ORFRERC
IOHEHEINTVWS X5, RBETEMEETOL ZACEETHLOBKRE B E
F23H 5, LKEINC 2D LABERTTCEBT TS LOBERNB VL5 TH D, £FK
BITHRELCBHTL AMBRE2M SHLWETTH DL, DRENESHEN,
WA, BBREC X SEBETS,

/
SAGHALIEN k\
Tobuchi-ko

) Minabetsu-ko

Komuke-numa,
Q Saroma~ko
) Tokoro
Notoro-ko
Esasni Tofutsu-ko KUNASHIRI-TO

SHIKOTAN-

Oshoro

Ngiggﬁi . HOKKAIDO Tomari
Faren-ko
Usu ‘ Onne-ko

OKUSHIRI- .
KUSHIRI Yido-numa Akkeshi-ko
Hichirippu-ko
Mochirippu-ko

Matsumae
- to Shinori
Kojima
Fig. 1. Map showing the distribution of Gracilaria verrucosa
’ in Hokkaido and its vicinities.
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Alckeshi-ko

>
* Hakcdate °
Shinori

Fig. 2. Map showing the distribu- Fig. 3. Map showing the distribu-
tion of Gracilaria textorii in tion of Gracilaria vermicu-
Hokkaido. lophylla in Hokkaido.

RBEOEMH T, BOTHEFIRCHEE > TWBL5REBLRDA, 20
BHAXBEYETSE2, B EL I35 L5 MOIREAL Y BRREDVERLT
WBLDLRELA D,

Gracilaria textorii (SUR.) J. AGARDH # /%7
P EIEY; FEED; B9

AEOEFRLAEOF TR LV, SHED 55, BRTIEZEBL Lh
TE5H, MOMRTIIEL VI L 5 TH B, WTnOMIKT HKE L m §iEOSHE,
24 ¥ 7= VIREFTH, KEJXAMNPEBED b O L TEF I TH 2,

FEIBHEROMEE LT ENTE DD, YREBEOFHRELEROETR,LE
2 TBEROFETCH 5 BAENBRCACEB LTV LD LERIN S,

Gracilaria vermiculophylla (OHMI) PAPENFUSS =Gracilariopsis vermiculophylla
OHMI % =% F#
B ERgew
FEIEEN L REDE LML ShcETH 50, BT 05 L MoME bk
bR TN,
ERMTIy vy 52 (Vv 7 20FER) LRET SN, BUORVGIICETE
HL, Yy 7L ) EFKEDEHIE, .
BTV VE, AT FEBOVTHRICANBXENFEE ERBEYRL T3
7% FHEIFEOBMABEOME,»LA =/ ) BCARDIXELDEEX S,
Gracilariopsis chorda (HOLM.) OHMI Y r v 5 %

S5 BREEIEH2); ELEWY . RMEWD ?
EHITEOHRUT, FHAEEBICET D LBE LY, TORDOHETERY
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DVWhd B [EHED + =/ Y | Ay
THONEUTHA ) LELDT o1,
C OUHHED & = 7 ) I ESRTFEUIME
RO b TR bT AR 7o A
BREY R LIECEEFRNS, BT oo
?’lﬁﬁﬁ?ﬁlflﬂaﬁ“fé HDrEST {MA D'C“b % @’ Firen-ko
b HELA—ECETS b0 L Bb _ ’ aroshicko
nas, S
AR L R CIEBRC b D
nTWD 5 %, BIBTEN, ®Zenoy Fis 4 ) Map ,showi'ng fhe .distribu.-
BRI sln KRR, FCEARE pion of Gracilariopsis chorda
LIBEL TV B, SO 5hE LiABOMN '
ﬁ%ﬁ‘kﬁ‘@'bﬁﬂ?ﬁ#k?bm ERTRLTED, MORBIRTLAT LT\ 57N
M5B,

Summary

This paper deals in detail with the distribution in Hokkaido of the followmg
four gracilariaceous plants previously known from the district.

Gracilaria verrucosa is very common on the whole coast and is especially
rich in the area around Hakodate in the southwestern part of Hokkaido.

Gracilaria textorii can be easily found at Oshoro Bay, but occurs only rarely
in other areas.
' Gracilaria (Gracilariopsis) vermiculophylla was found in this study only at
Akkeshi Lagoon, the type locality.

Gracilariopsis chorda, which previously has been known only from Hakodate
Bay, was also found at Akkeshi Lagoon. Moreover, the possibility of its exist-
ence at Firen Lagoon is indicated.

5 B X &

1) BEET (1968) JWHUEWET7 </ )V BOSEEN L URERENFRE. JbX
Brmss, 34: 40-94. '

2) BEALH (1956) RXFHE L CORBEDAF =/ 9. JLAKRAR, 13: 16-20.

3) (1959) # =/ y BRHWT3HE (EFEAc xﬁa%fﬁﬁmﬁtﬁkom
T). -Ibid. 16: 142-143.

4) YAMADA, Y. and TANAKA, T. (1944) Marine algae in the vicinity of the
Akkeshi Marine Biological Statlon Sci. Pap. Inst Algol. Res. Fac. Sci. Hok-
kaido Imp. Univ., 3: 44-77.

5) REALH - -BHE % (1958) KAMOFM, $28 XgfAiWokErow<T. 4




WAk deEBEo 4 = ) Y 21

6)
7
8)
9)

10)

11)

12)

13)

14)
15)

16)
17)
18)

19)

20)

21)

22)
23)

KR A $#, 15: 520-527.

BEACSE - BE K (1958) KK#HOFME, F=& WHAMO KB 2w T.
Ibid. 15: 528-532.

FILES (1950) RHE# O [+ =/ v | FHaREC>VC. Ibid, T: 22-28.
\WHSER - Hep Hl (1944) MR B RERRREERERE. bid 1: 165-17L
OHMI, H. (1958) The species of Gracilaria and Gracilariopsis from Japan
and adjacent waters. Mem. Fac. Fish: Hokkaido Univ., 6: 1-66.

IwaMoTO, K. (1960) Marine algae from lake Saroma, Hokkaido. Jour.
Tokyo Univ. Fish., 46: 21-49. )

fREE — (1933) ﬂ%i&&vim‘_ﬁ%ﬁaiﬁ#OiﬁEﬂﬁﬁ ﬁﬁﬁ%?ﬁﬁ%, 2:
1-77.

TOKIDA, J. and MASAKI, T. (1959) A list of marine algae collected in the
vicinity of Oshoro Marine Biological Station, at Oshoro, Hokkaido Japan.
Bull. Fac. Fish. Hokkaido Univ., 10: 173-195. _
HASEGAWA, Y. (1949) A list of the marine algae from Okushiri Island.
Sci. Pap. Hokkaido Fish. Sci. Inst., 3: 38-72.

WHEES (1942) EEENSOWE. £BEWE, 8- 99-100.

KAWABATA, S. (1936) A list of marine algae from the Island of Shikotan.
Sci. Pap. Inst. Algol. Res. Fac. Sci. Hokkaido Ifnp. Univ., 1: 119-212.
NAGAI, M. (1941) Marine algae of the Kurile Islands II. Jour. Fac. Agr.
Hokkaido Imp. Univ., 46 : 139-310.

OHMI, H. (1941) The marine algae from lake Tobuchi, Saghalien. Suisan-
gaku zasshi, 48: 1-14.

TOKIDA, J. (1954) The marine algae of Southern Saghalien. Mem. Fac.
Fish. Hokkaido Univ., 2: 1-264.

OHMI, H. (1955) Contributions to the knowledge of Gracilariaceae from
Japan, 1. Critical notes on the structures of Gracilaria textorii (SUR.) J.
AG. Bull. Fac. Fish. Hokkaido Univ., 5: 320-325.

(1956) Contributions to the knowledge of Gracilariaceae from Japan,

II. On a new species of the genus Gracilariopsis, w1th some constderatlon
on its ecology. Ibid. 6: 271-277.

A KK - WFz - BEALCS (1958) EE#O+ =/ v BT 5 AEFERSE,
HIBE KR : 1-105.

B &AM (1936) HAREHRK HEZHBE, 3K 1-964.

WARGAE (1973) HHEBEFTHIYIALYFECOWT. B, 21: 57-59.



22 OB 2% 15 MBMOFEIA

Desmids from Tasek Bera, West Malaysia

M. RATNASABAPATHY* and SHIGERU KumaNoO**

Summary

Desmids represent a main algal component in the acid waters of the Tasek
Bera. Their occurrence is generally discussed in relation to neighbouring regions.
Tt is observed that there is a close affinity between the desmid floras of Tasek
Bera and Sumatra. The over one hundred and fifty species, varieties and forms
reported in this paper provide useful data for the longterm studies on primary
productivity, general biology, and ecosystem analysis of the lake currently being
pursued by the Malaysia-Japan IBP team.

Regarding the freshwater algae of tropical Asia, especially Indo-
nesia, Singapore, Malaysia, Burma, Bengal, Madras, Ceylon, Madagascar
and Australia many papers were published by Josnuab, Mo6BIus®?,
TuURNER?, ScHMIDLE®®), WEST and WEST'~9, GUTWINSKI'), BERNARD!?*'¥,
KRIEGERY), Skuja™®), ScoTrT and PrEscoTT!~®), BEHRE®), HIRANO®),
Mizuno and Mor®. A few papers have been published dealing with
the desmids of Peninsular Malaysia from some localities such as Kuala
Lumpur (Biswas®), Malacca, Tasek Bera and Singapore (PROWSE®®),
Taiping Lakes (PROWSE and RATNASABAPATHY®) and Gunong Gerai
(RATNASABAPATHY?),

The collections of freshwater algae on which the present study is
based were made during the Joint Malaysia-Japan Project of Scientific
Investigation into Freshwater Lakes of Malaysia 1970-1973 and the
Botany Honours Expedition, School of Biological Sciences, University
of Malaya, July 27-August 1, 1970.

Duplicates of our collections are deposited both in the School of Bi-
ological Sciences, University of Malaya, Malaysia and in the Department
of Biology, Faculty of Science, Kobe University, Japan.

* School of Biological Sciences, University of Malaya, Kuala Lumpur, Ma-
laysia.

**  Department of Biology, Faculty of Science, Kobe University, Kobe, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 1, 22-28,
Mar. 1974.
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Tasek Bera

In Malaysia there are many ‘black waters’ represented by the Tasek
Bera, one of the sources of the River Pahang. The Tasek Bera com-
_prises a series of marshes separated by many small swamps, but inter-
connected by narrow rivulets which have fast flowing currents. The
pH values of their waters range from 4.7 to 5.3, the water temperature
23.8 to 26.9 C at running water, 23.4 to 33.4 C at still water. The shal-
low parts and edges of the lake are covered with rush, Lepironia ar-
ticulata association. One can find some aquatic plants such as Utricu-
laria spp., Hydrilla sp., Nymphoides indica and Pandanus helicopus in
still water, Utricularia sp., Cryptocoryne griffithii, Scirpus confervoides
and Pandanus helicopus in running water.

Desmids from Tasek Bera

Amongst the various algal taxa, the Desmidiaceae, Bacillariophyceae
and Cyanophyceae are especially conspicuous in the collection. The
Desmidiaceae alone is represented by 168 species, varieties and forms.
The great abundance and diversity of desmids is striking and possibly
nowhere else in Malaysia would one find such a rich assemblage. Some
of the desmids are known to occur only in this lake and nowhere else;
such species for example are Triploceras splendens PROWSE, Micrasterias
Jfoliacea BAIL. var. spinosa PROWSE, M. alata WaALL. {. tumida PrROWSE
and Xanthidium superbum ELFv. var. centricornis PRowse. The desmid
flora of the Tasek Bera has a close affinity to that of Indonesia espe-
cially Sumatra. No less than 134 species and varieties, that is over
89% of Tasek Bera desmids occur in Sumatra alone. The genus
Staurastrum reported to be the dominant taxon in Indonesia by ScoTrT
and PreEscoTT® is also dominant in Tasek Bera. In general, our re-
sults indicate that the Tasek Bera belongs to the broad geographical area
designated as the Indo-Malayan-North Australian region by KRIEGER.
Some species extend into North Australia. Some extend to Thailand
and some even to Cambodia. A few species are found also in Ceylon,
India, Burma, Japan and elsewhere.

The list of Desmids from Tasek Bera

Mesotaeniaceae Gonatozygaceae
Cylindrocystis brebissonii MENEGH. Gonatozygon brebissonii DE BARY

Netrium digitus (EHRB.) ITZIGS. et G. monotaenium DE BARY
ROTHE.
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Desmidiaceae
Penium cylindrus (EHRB.) BREB.
P. silvae-nigrae RABANUS

P. spirostriolatiforme WEST et WEST
Closterium abruptum W. WEST var.
angustissimum SCHM.

. acerosum (SCHRANK) EHRB.
. biclavatum BORGES.

. cuspidatum BAIL.

. gracile BREB.

. infractum MESSIK.

. kuetzingii BREB.

. libellula FOCKE.

. libellula var. elongatum (KRIEG.)
SCOTT et PRESC.

C. libellula var. interruptum (W. et
W.) DONAT.

C. navicula (BREB.) LUTKEM. var.
crassum (W. et W.) GRONBL.

C. setaceum EHRB.
C. striolatum EHRB.

Pleurotaenium baculoides
(ROY et Bi1ss.) PLAYF.

P. coronatum (BREB.) RBH. var.
nodulosum (BREB.) W. WEST

P. ehrenbergii (BREB.) DE BARY var.
undulatum SCHAARSCHM.

P. kayei (ARCH.) RBH.
P. minutum (RALFS) DELP.

P. minutum var. crassum (W. WEST)
KRIEG. {.

P. nodosum (BAIL.) LUND. var.
gutwinskii KRIEG.

P. ovatum NORDST.
P. ovatum var. inermius MOBIUS

P. subcoronulatum (TURN.) WEST et
WEST f.

. trabecula (EHRB.) NAG.

. tridentulum (WOLLE) W. WEST

. tridentulum var. gracile KORSTER
. undatum SCOTT et PRESC.

. verrucosum (BAIL.) LUND. var.
validum SCOTT et GRONBL.

SN NSRS ESESNY)

Nl

Pleurotaenium verrucosum var.
bulbosum KRIEG.

Triploceras gracile BAIL. f.

T. gracile f. curvatum SCOTT et
PRESC.

T. gracile var. undulatum SCOTT et
PRESC.
T. splendens PROWSE

Tetmemorus brebissonii (MENEGH.)
RALFS var. tenuissimus MOBIUS

T. laevis (KUTZ.) RALFS

Euastrum acanthophorum TURN. f.
minus SCOTT et PRESC.

E. ansatum EHRB. ,
E. ansatum var. dideltiforme DUCELL.
E. gnathophorum WEST et WEST

E. gnathophorum var. bulbosum
SCOTT et PRESC.

E. longicolle NORDST.
E. longicolle var. capitatum W. et W.
f. minus SCOTT et PRESC.

E. moebii (BORGE) SCOTT et PRESC.
var. tetrachastriforme W. et W.

E. rostratum RALFS var. bioculatum
SCOTT et PRESC.

E. sinuosum LENORM. var. reductum
WEST et WEST

Ichthyocercus longispinus (BORGE)
KRIEG.

Ichthyodontum sachlanii SCOTT et
PRESC. var. parorthium SCOTT et
PRESC.

Micrasterias alata WALL.
M. alata WALL. {. tumida PROWSE
M. anomala TURN.

M. anomala var. kalimantana SCOTT
et PRESC.

M. anomala var. sumatrana SOCTT
et PRESC.

M. apiculata (EHRB.) MENEGH. var.
lacerata TURN.

M. ceratofera JOSHUA.

M. foliacea BAIL.

M. foliacea var. quadrinflata SCOTT
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et PRESC.

Micrasterias foliacea var. spinosa
PROWSE

M. lux Josua

M. mahabuleshwarensis HOBS. var.
chauliodon SCOTT et PRESC.

M. pinnatifida (KUTZ.) RALFS.
M. pinnatifida (KUTZ.) RALFS f{.

M. quadridentata (NORDST.) GRONBL.
{. indonesiensis SCOTT et PRESC.

M. radians TURN.

M. thomasiana ARCH. var. evoluta
KRIEG.

M. thomasiana var. notata (NORDST.)
GRONBL.

M. torreyi BAIL. var. doveri (BISWAS)
KRIEG.

M. torreyi var. crameri (BERN.)
KRIEG.

M. torreyi var. curvata KRIEG. {.
Cosmarium askenasyi SCHM.

C. askenasyii {. latum SCOTT et
PRESC.

C. binerve LUND. var. subangulatum
SCOTT et PRESC.

C. contractum KIRCHN. var.
pachydermum SCOTT et PRESC.

C. decoratum W. et W. var.
dentiferum WEST et WEST.

C. denticulatum BORGE var.
rotundatum BORGE f{.

C. globosum (BULNH.) var. wollei
WEST et WEST f{.

C. lagerheimianum (TURN.) SCOTT et
PREsC.

C. nudum (TURN.) GUTW.
C. obsoletum (HANTZ.)

REINSCH var. sitvens GUTW.
C. quadrifarium LUND.
C. spinuliferum WEST et WEST
C. subexcavatum WEST et WEST

C. zonatum LUND. var. pyriforme
SCOTT et PRESC.

Xanthidium acanthophorum NORDST.

var. raciborskii GUTW.

Xanthidium antilopaeum (BREB.)
KUTz. var. laeve SCHM. f.
longispinum SCOTT et PRESC.

X. armatum (BREB.) RBH.

X. armatum var. anguligerum
KRIEG. {.

X. kalimantanum SCOTT et PRESC.

X. lepidum WEST et WEST.

X. superbum ELFV. var. centricornis
PROWSE

Arthrodesmus arcuatus JOSH. var.
minus SCOTT et PRESC.

A. arcuatus var. incrassatus SCOTT et
PREscC.

A. convergens EHRENB.

A. curvatus TURN var. incrassatus

SCOTT et PRESC.

. gibberulus JOSH.

. octocornis EHRENB.

. sachlanii SCOTT et PRESC.

. spechtii SCOTT et PRESC.

. subvalidus GRONBL.

. sumatranus SCOTT et PRESC.

Staurastrum arthrodesmiforme
BEHRE

S. cerastes LUND. var. coronatum
KRIEG.

S. connatum (LUND.) ROY et BISs.

S. corniculatum LUND. var. variabile
NORDST.

S. curvatum W. WEST

S. cuspidatum BREB. f.

S. cuspidatum var. divergens NORDST.

S. exporrectum SCOTT et PRESC.

S. freemanni W. et W.

S. feemanni var. triquetrum WEST et
WEST

S. limnetium SCHM. var. burmense
WEST et WEST

S. megacanthum LUND. var. orientale
PRESC.

N s N i NI N
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Staurastrum modestum BEHRE
S. octodontum SKUJA

S. orbiculare RALFS var. denticulatum
NORDST.

S. punctulatum BREB.

S. saltans JOSH. var. polycharax
SCOTT et PRESC.

S. saltans var. sumatranum SCOTT
et PRESC.

S. sexangulare LUND.

S. sexangulare var. attenuatum TURN.

S. sexangulare var. subglabrum WEST
et WEST

S. smithii (G. M. SMITH) TEILING

S. stauroton SCOTT et PRESC.

S. subauriculatum W. et W. var.
truncatum WEST et WEST

S. subgracillimum WEST et WEST
S. sublaevispinum WEST et WEST

S. subsaltans W. et W. var.
indonesianum SCOTT et PRESC.

S. tetracerum RALFS.

S. thienemanii KRIEG. {. triradiatum
SCOTT et PRESC.

S. tohopekaligense WOLLE {. minus
(TURN.) SCOTT et PRESC.

S. trissacanthum SCOTT et PRESC.
var. dissacanthum SCOTT et PRESC.

S. wildmanii GUTW.

S. wildmanii var. majus (W. et W.)
SCOTT et PRESC.

S. zahlbruckneri LUTKEM. var.
mamillatum WEST et WEST

Sphaeroszoma granulatum ROY et
Biss.

Onychonema laeve NORDST. var.

micracanthum NORDST.

Spondylosium nitens (WALL.) ARCH.
var. triangulare TURN.

f. javanicum GUTW.
S. moniforme LUND.
S. planum (WOLLE) WEST et WEST
Hyalotheca dissiliens (SMITH) BREB.
H. dissiliens var. hians WOLLE
H. influta SCOTT et GRONBL.
H. mucosa (DILLW.) EHRB.

H. undulata NORDST. var.
perundulata GRONBL.

Groenbladia neglecta (RACIB.)
TEILING

G. neglecta var. elongata SCOTT et
GRONBL.

Desmidium aptogonum BREB. var.
tetragonum WEST et WEST

D. baileyi (RALFS) NORDST.

D. baileyi 1. longiprocessum SCOTT et
PREsC. ‘

. baileyi {. tetragonum NORDST.
. bengalicum TURN.

. gravillei (KUTz.) DE BARY f.

. graciliceps (NORDST.) LAGERH.
. quadratum NORDST.

. suboccidentale SCOTT et PRESC.
. swartzii AG.

Bambusina brebissonii KUTz.
Phymatodocis irregularis SCHM.

P. irregularis var. intermedia GUTW.
P. nordstedtiana WOLLE -

P. nordstedtiana var. triangularis
PROWSE

Streptonema trilobatum WALL.

Dbobob b
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Ceramium tenerrimum

C. paniculatum Y 1 ¥ A
C. japonicum ~*4 ¥ A
C. kondoi 1 % A

C. boydenii 7 3 7+
Campylaephora crassa 7 + 4 ¥ &
C. hypnaeoides ==/ Y

Centroceras clavulatum
A FA

Delesseria violacea = 2~/ Y

Acrosorium flabellatum
YVvvRA/Y

A. polyneurum ATy 227 Y
A. uncinatum Hhx¥9 A7 Y
A. yendoi ~4 9 AR
Dasya villosa o 7Hh %27

D. sessilis =rvxo7

D. scoparia =+#o7

Heterosiphonia pulchra
YRHOT

H. japonica £ V »~%

Polysiphonia urceolata
Yayavyly

P. senticulosa »Y A4 + 7+
P. tokidae v A1+ 7+

P. morrowii ®w A + 74

P. yendoi =V Fy A+ 7
P. scopulorum #* 9 VA + 74
P. savatieri e x4 + 7+

P. japonica *7 V4 + 7+
P. forcipata 7= A+ 7
P.crassa 7 +4 74

P. notoensis 7 + 4 + 7

Enelittosiphonia hakodatensis
¥4I

Chondria dasyphylla 3+ 7Y
C. crassicaulis =%
C. atropurpurea 7 # =7
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I I WM v V VI Vi T X X
Laurencia intermedia 7w v/ -+ « O o o« +« « O O
L. nipponica " v 77V O O O O O =+ =+ « o
L. okamurai V5V 7/ O+ + o« O + e+ O -
L. composita %2 7/ O
L. glandulifera AV OO0 O ¢ e e e e e s
L. capituliformis =n v/ O
L. obtusa =<=*v v/ O
L. hamata »*7 O
L. pinnata ~x7 - OO0 O 00 -« = - -
Symphyodadia marchantioide{ ) e T o T

. . 2FFRE .
S. latiuscula 1 7 » 54 O 0O 0O O o0 o o o o -
Levgzllea ju‘ngermanmf;d.:iia ~/') o NG T
Rhodomela larix 72 <=2 % O O 0O 0O O O O O O 0
R. confervoides 4 + 7= O 0 00 OO «+ OO0 O
C 1518 12 16 15 17 8 9 20 10
P 39 45 29 35 39 29 28 25 38 14
"R 68.75 46 63 76 78 37 65 97 12
T‘otal 122 138 87 114 130 124 73 99 155 36
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73V ADY MY ARFCEFEL, BESHAEFHEERORLC2 7 1 FEBHL,
MROBAXMELAD, £ATI— 0y SRELELATIREHS L,
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