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B2 IR 2 (Lo KIERT (167.7km?) % & DU ERBEHTH S, TOREILFEY 4m,
A 73m TEERCESTERY. AR OS> THIKOER & LTOFETHEML,
WOBRELLEECET L TE . YR, ErfrdRfe T 2REMRILSHED HfTbi, ¥
D—FHEIE>T% (LE -3 1977). Ui Lish b BoREEEEC s W TEFELRREZ L b,
BWOBNAEET 50D 0EFK L LT ERABEEOEBEEICET 2 5 HENTRRIIED THw.
EEDIIBUERE r HOBRBEYREL, BEYHT TEh, TOMEIED ¥& %00l
FIERD DM X IERRET H5ELTH . BECH - CRBIFEECLEREICOW TR
FCied, AFEBEY Lich, FERERYITOLE, LECEUTED X% ofiifyitET
AL HIEEHT.

Staurastrum chaetoceras v. tricrenatum (=>\T
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(45 54iE =radiation D23 2 7o\ L 5) & 4> Staurastrum p3ETE L, FEIC X - TEHR BIXFEFIC
HET 5.

LIND & CROASDALE (1966) (L Staurastrum sebaldi var. ornatum NORDSTEDT O HREFMHF T—Xf D
S OTESE OR (LA, SREEE T 5) A 2+2, 2+3, 2+4, 246, 343, 344, 3-+5,4+4, 4+6
L BT b R Fl R 345 U, ReynoLDs (1940) 13 S. paradoxum MEYEN O HRERIZ I\ T
FHIPADEESEA 242, 243, 343 Db X hich, 242 & 343 oHBEAFMIC LT 1: 4
MHH 411 ANERESET D LB HE Lic. RROMBICroEMNE—03 BRI VIcbZ L
BHED D B Te DI T —R OF M B\ TERSH B DR /e 5 @1k, B Janus-form (Fig. 5B, Plate 1C)
BENDETHD. Lo L bRADHEHCR 2B OMIa X b e 2%£MP3 © B R % Janus-
form |2k > T4n5 2 XA T LA RS CTicvs. Janus-form OBENTEX ek - 1ofodIZ 2 D08
DOMEEEE LTHRE IRt E & Bl 5. BRANDHAM & GODWARD (1965) (3 S. polymorphum
BREBISSON 0 7 » — VISFIT f5\ T RIg BEEHEE b o EEO MBI RESRMFC L > TEETSH
ERHEND, TORRPIKAOMEIABE LICHREEB LTS L HME L.

Rt X 5 e BE G OER Y Staurastrum DRESEOEHCHED L Bbh e T, EEDLIIE
IR TEIORE R LR 242, 343, 5+5 oEfcvoEEE L. ARETHES DX
D 5% S. chaetoceras var. tricrenatum SKUIA F [FITE X SRR 242 oEAkn SR L
7w — vOBEEBTHL, BT 5°C 5 30°C 0 6 DOEELEThh, FRENRDEMT
DI OWE, £EOHE, MlEOKE XOMENfThNI. RO bt > Mg D RE
W DEALD E D X 5 TH B EERNETEMEIC X > TR,

R FE T Staurastrum DGR R\OCTEARTOMELBEEFERTE LA BB AR -
fo. FAuL Straurastrum ZRLTF ) 2HEOLE L OB TIRESRT AR LT SRENELH D
WIERIC LABE IR T\ e\ e ThH D (CoeseL, 1974). o % h AT OIBIZ B % Mnakn s Holk
BRELTHE VRS THRETE RN 21D TH > T, ThLIZHEHE L LTOffifEniisun
HTCIL7e\ws. f€- T Cylindrocystis % Closterium D\~ 2h DD RIEICHEEEF OB DHRENK
bt TXiwiDricotc) 512 (Cook 1963, Lkt 1974, WATANABE 1978/79) Staurastrum
BT LEOBH LI ON TRABOBRS L6 IhD DB, 2Ty v FORRERE
DBEC b TR A T e THA L FE LEARTOMEL L4 BET 2 HENEEDLIT L -
TRALR., FRIIREIRCEFFOEBEOENR > RETESFTELLE Y52 53D TH 5.
ZDOHET 4TED Staurastrum » 3FED Closterium %415 7 {HEE DM ¥ T Staurastrum chaetoceras
var. tricrenatum SKUIA & 2FE D Closterium DIESIAF DK & BEVCHI) Li=D T, Straurastrum
DFNDOTHET 5.

MHEEHE
MEHT 1978 42 11 B 28 Al L@BEETF S v 2 Fvi e b (Nxxx=25) 12 L » TEEIhic. #E
FRO—IRL 7 v — v OSEC, —BIFEAFEERCHV-Dh, BED2 ARIC 2 » — v OGN
By PRSEIC X o TiThh, BEAFRERNSB IR, 7 v — vORIFERE L XEMgOBI%
DI DEEFHCIT ClEl (pH 7.5) 73, BEAHRERTIT MI i (IcaMUra, 1971) AV B Rz,
K XAEEXTE A, HEORM (16:8) T T, HREWIACILK 4,000 lux, HE&FRITIL
#7 10,000 lux O &pETHRFE TR, KEMEO—BMFEOBZL 20°C T 4 BIERTEERS L
W T X I 4B E S h e R oW TiThbhu .
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TE-RHE-ER: 7 = — i3 25°C TARMIREESH, FLVEHcEE R, §, 10, 15, 20,
25, 30°C OEELEHTCE NI, FRESRMAET 6 BRHRE S h 03I K EE (675 nm, O.D.)
THERRSE SR, BB T TrhTh o ToManiEs £ WE i,

BEHFEER: BEEXRFISERES O B KTEbR, pH 6, 7, 8, 9 (i I aks
MicEE X hic, 2 EREROBE CTESRTOMEN R SR, RToBEOBIENTHRI.

BREEER

WEEOHE LRIE

AR 242 oG HROR JIRREEA BDTEEFER U, OB, BEEE
B <, BT B\ TR Ak SO IaE3 5 . Pl LIBOEC=AF; Mz LA L
HE; THZbT7cs L by, 2THORIRZERAY 3HL 2 2 SO TR LA L EEO RV k3
B0 %, BIREREIIAMBRC R TGORA DM E TR L A SERP 03T ki, o
Tl TR 7 0, Jeui 4 Rofil% 42, #7 71oBRITEY 3 2 8\l 42, flifnoTE
CRONZ 3EO 2THORRFR OO 2 MiXTh Fh 2 KOBIREREY & ¥ L oK TiHoR
D—ilEhd % HAFROKZ 1{HE2 OO TR - T 3-4 R0 fin/cbs (Plate 1A,
Fig. 5A). FHIfaO EREIFEII TR mOChik e iz s HSESoRRzIiihLo 0 e
L ORBEIEHAIMC e 5 5-6 A0 7S band s (Fig. SE). 205 < BARIINEF

(2+2)
Schroder 1898

S. paradoxum v. chaetoceras

—_——

Smith 1924 S. chaetoceras
Skuja 1956

_— —_—y S. chaetoceras
v. chaetoceras
_— —_ —_— v. tricrenatum
3000 EE=— e =
25 == == ==
20 —§5— —$— ——E#E-——
O 4 -
0 = - i
5 EE— —=— e
L A ¥ — 1 1 ) — e = L L —L L e —
40 60 80 pm 40 60 80 un 18 22 26 30 pm
Cell Width Cell Length Cell Length without Processes

Fig. 1 Variations in dimensions of biradiate cell type of a clone cultured under six different
temperatures.
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BB CIX M BT B2 5. HikoE B filar 0L b0 T 5 MM EREE) H 5. Ml
DIRIBRIRERL 2 FH T 34-59 um, & XILBIREEL 2 FDH T 31-55 pm, FDe\ T 19-27 pm,
RolEL 6.0-7.6 um,

BEERTEERY, Luc 2-3 A+ sRuilily 10 A&y (Fig. SD). #A4RTFOEFRINEED
T 23-26 pm, FlOE X119 10 pm,

RS 343 e HMROR JIBREBELY EDTIREIHZR L. SRRV, BiligE
B, Bk THAER R, R D LR+ 5. EMiaize = o, Hlkc
%05 < b, THIT2IHOHIREREY 32, HERMOTTLEALEE ISR LA E OB
BRI I8 % 5 BERFSRIL I > TRECHM < 7 v Kimc 4 Kofilz o, #7FIDORRICET
<+ 248\ #]% 4 > (Fig. 5 C, Plate 1D), #ilaoIEA D 3 Ho 2T HoMRER WD 2 EizzhFh
AMoBEREREY & L HORTHOBO—~HME L5 BAHHROERER. HMian THicm
> TH3FEOEW N bs, FHROERRIIEZARTIARIY LS b HERHOTE
Rk 35 TEMO P RIZIZFODV0E DL L ORI FHAMC 2 b5 5-6 ADnT e s
< BAaMH B (Fig. 5F). OB FHCIMler 0 & b T 5 MM ERERE,rH 5. MO
Wik BT A & T 2548 um, B XIIFIRZERE L&D T 26-40 pm, FH7c\ T 19-27 pm, HIROIE
/% 6.8-8.0 um.

Figs. 1, 2 (1R E-IRHE-ERC s\ TRRELRMEC 2+2, 343 oftk% 10 EFEMNE LickER
EBFECHEIN N ONDHIEEE MBI LD THS. EiRORH PRI TS REE

(3+3)
Smith 1924 S. paradoxum

v. paradoxum —_— P

v. parvum
30°c == < 5=
25 == == b
20 —= —= —=
15 e == ==
10 he S <+
5 - + e

—_— [ + S B — 1 —_— 1 1 1 L 4
20 40 60 um 20 40 um 14 18 22 26 30 34 um
Cell Width Cell Length Cell Length without Processes

Fig. 2 Variations in dimensions of triradiate cell type of the same clone under six different
temperatures.
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% Figs. 1, 2 RIN TV BT RTCOBEELFEOIUEELY B L TORKELR/NMETHS. b 2
DORNZE T 25°C THIORE ST > T B Z Eavbmnbs, THIZOENRLBV
R RTRESNE: - —3T % (Fig. 3).

0.20  OPTICAL DENSITY 675 nm

0.10

e ' 1 —

5 10 15 20 25 30 °C

Fig. 3 The dependence of growth rates of the clone at different temperatures.

BEH LB T XA L 5T 242 75 343 ~oE S MhoBRBIZEMTIEE A L
Wz D, MO B ORISR 242 oMt s\ T X D BEFE T, 343 ofifcii/kand
LT ENBHoT. BREEEY LD EHORTHOBREBOMBICH > T, HIALMREOHLITH S
PoFIA 242, 343 OWTFhoRMOEFECLRA T I CHFET S 2 &, MisRRLThl, THEE
KBWTALRAWRSER & Zhick BV RloRARBEIICE L A bhis~ 2 & (Fig. SE, F),
BER RO LM OBOENE B\ & e KX HICET 5.

kDB TH S L HifAOEMSIC A BN S 6 H (&K 242 OBG) Tl 9@ G+3 0%
) D2EOERERO—EF 1 ADfTk»>7oh, FhizHe  fla 2 AR08 LA U TlRERD
IO T B, BRBROEHRORN 6 KETLZHEMEDBINRDLRD. LorLiarnb
BAEBOBN T Zh bOfilLEIREROK L BTN —ETH A0 LRAKHES HVIIED VL D5
BIWEL LTEMEEZ LR S.

ErEoOMEhCBE U TAORER LB LR Y TRRARSEA R 2+2 ofifkTh 7. %
ZCHREE 242 ORI E S TRER AT, R OBREr HEOCBR MO RE X, MianlH
WB->TI3IEOEREBREA O EDRICECT—KTH L2510 b Sweden 2 LEE IR/
Staurastrum chaetoceras var. tricrenatum SKUIA (1956) i —IGFAE X i,
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Staurastrum chaetoceras |3 5% )] SCHRODER {Z X - T S. paradoxum MEYEN DB L LTa% X Hh,
ZACHARIAS (1898) Iz X > TAFEXN, 0% SMITH (1924) k> THD T v 7 inBF Iht. S.
chaetoceras (3 EIE7 5 v 7 v & LTHIBR, BWBREEY & OMOE D Staurastrum & [
&, MIRQZEIE O SR ZE LRI OB T B 2 1o b B BEME CHIE OIS % B3 5 DIt o
THDH., FlaLHobir vz bibo THEE LTOEFRILT LLHL T2 b,

SCHRODER (in ZACHARIAS, 1898, p. 131, Fig. b) 2 X AUEFMHAOTEMITIIE 2 Ao piikgett ok
WA kG5 3 FIECFINWA TR D, BEREBE O EIHOFINL 4K ThH 5. F 7 SMiTH (L.c., p.99, PL. 76,
Figs. 21-24, PL. 77, Fig. 1) i« L ¥, oMl oEmTc ks k< & Licksyb T LD
FrbLXHIEhD, £ L ThREROLHOFNT 4 AT, THEEIC I\ THEIE O TER T A2 /e i
% b 727\, SKUIA (1949) % Sweden o> Uppland 7 5 A% & [BE LT LB REMT 0¥ iy
DIEMHERD 4 iz 1 REEEE e % &b, EEBIC R TIEDLPRETHTrIc~T T, F LT
REEOEHORNLI AL IR TS, 2D 3 SDEHDVT I {, SCHRODER + SMITH D% L5
DY & &R0 %. R SKuIA (1956) »% Sweden D D@ LA E LT#HE LABIIEAR L
MlaoTEmMOZO L LRI, BriloBcabis X 57k, 2 THOKRZERA 6 H % /i 8 il
2 TED, ZOTHRT IEARE > T3, £ LTHERERDOLMIIIADH > T 5, =
DFLF CEENTCHE U & PR iR oM s\ T Rich, FDULFhl, SCHRODER
KUY SMITH D#E Lich DL Rich. Skuia 11[F UEZE o T, fifao K& X2k T b/,
TR D tRARZR L D ELT I R fe HZEFE tricrenatum %15 Utc, Z 0#F LOAFRXTERBIZ ST, /5
M DOIEM R OBICIH > C2IHOKREE Y 6 [l > Tk b, ToF A (TE) wrhFh 2 H
TWOERER, XM LEEOEGHIZ L > Thb, ZOEIBRIEE DL 4-5 Ko fil%
boTEY, TOMTENTHFE UFEEMN var. chaetoceras » [AE LI E RIS, BECHRE xR
TETORLEr BECELMIAOKE I OWTHIT % &, BB var. tricrenatum V285 3 5T\
(Fig. 1). Skuia (1956) DEEEIC XL = 0B oA DIF I BeREBR A2 & T 36-55 um TH 523,
Rz T 2 MO AEE S BT U 116 um TH B, By s bOBREMZ LMD
B2y 100 um Hifliz BEGEN L EEEPEIN, TOL L ODBRERY LD ¥ {HOBIL 16
Tl Ui,

BrHECIREE 3+3 oo IMEOREE KX Xik\ T S. paradoxum var. parvum W.
WesT (1892) i i3iE—3+5 (Fig. 2). L L7ens o i AR o T e SR e ik e ke 1Ne
HTHE L Ric s (Fig. 5F).

LAk Staurastrum chaetoceras \Zo\ > Tl XTE I, FlEMED Staurastrum OFEEET % 2%%
T évxise. FHROBENEOFMIBEYER T EANERN 2T 5L E NS 5.

BEESM LB

Fig. 4 QEE-TEHE-FROERTH B, 15°C il LT 242 & 343 ofBR M LT
5. Z OfEE1% BRANDHAM and GODWARD (1965) 2% S. polymorphum O¥:HEERRIC T - THEIEE,
“LOEVIRE TEBRHABEHEINT 57 L—FT5. EroMrhicBE LTz 1978 4 1, 2, 11, 12 7
DIEHEFFTIL 2+2 ORPEL LT o KRRPAKEKERRS OB XU, ML s
TR T o REKRIZThFR 3.8, 3.0, 12.6, 7.1°C T, —EXRAL TR L E WV (G0 « &H,
1978, SHid « &4, 1979). 2D X 5 CKROMK T BEINCEHE E FROMSELIL —F LT\
V. RAROMEHZOW T OREETOBEF T 21t b L 242 oA EL L% (REYNOLDS,
1940). REYNOLDS |XFREFANC 2 >0 OB SRR AAF 5 Bk & LT KBS 5 S04
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24-2 243 343
30°C 989, 1% 19
25 96 2 2
20 95 2 3
15 49 11 40
10 27 15 58
5 1 5 94

Fig. 4 The effect of temperature on the relative rates of increase of 2+2, 2-+3, and 33 cells
in the clonal population.

Lo TRLD LD T BIENFNO REEA R LT\,

BRANDHAM and GODWARD (1. ¢.) (X5 V = HOMIZ X » TR MO BB S & TR &
REBBOnHD L, Lo TERIZI > TLbINLES ARNEO LS IR EL > T B &
BAT0 D, ZOEBEZHTHE W TN 242 OBNES LTV 2 BHEHITE R, WED
EREohTER S kA E, 25°C Tiks o) 30°C TIREO TR (Fig. 3) LTV 50k L, 242
DHHKL 30°C TlRAZR LTS & (Fig. 4) 42D T TREMTE v, Mlgoiashin &
T 2BHEZI 52T L DIUL I DTS E O ORRBE L BE/LELBbhs., —0X)
IBREORLBEHORPIEOWRICIIET 2L LT, 0L 5 BROH LOCBRMALILHR LER
T B Z &P Staurastrum (Zds\T HREORFARD HICHITE R EELD.

BERFEK

7V T FOEER T A RAROMEHCIIC LaFE(E Lis\ 88— oBh & LT CorseL (1974, p. 367)
W RIEANCHRE SR HRREE ORI #5005, FICKEEL T 5 KRERKBTILEEE
FEPNEE A EfThRIWERB LR TV, KRB, BrifioMhc o nToEELORA, T7cb
B 4K D Staurastrum L 3FED Closterium i RAET 5RAFNCEE SR FRL IR D E&M2 5 2 LERT
2 AT 5 S. chaetoceras var. tricrenatum & 2§80 Closterium THENT OMENBE IR
7o, R Folit pH 7-9 Tieh, pH8 TIRL BIFTHolc. TORRER 2 OBEOKEREHND
KROF) 2GR FOBEAAbRITVWBREEZ DL, Thy “URIEIoRIN” i+ 5 X
D, PIZIERROF ) TOEEC BT B0 U x kX, BN CHELBREE
Ligws (MFEEEEAE), N BOREXIUHETHXBEHOBEOR 0L, +FY =0FHk
EFEER O ERTRENBIT N TD LT HNEXEEL D, Z0EZFT IhiE CoeseL (1.c., p.
366) 1= X HLLTF OB LS. O LoofEAGI G o oBoBESRTARGE IR DS
GIRHB—FE L DEAFIZENNL2LHFFE LI ENDH D, ThUX, ‘BEEIEIFI LI LR
{OLDOFEDOMT—EITES” X\v5 HoMFELD (1929, p. 11) R Ric—%3+ 5",

RETLAKBOFHEEOE O E TR, I LIZEASRTAERIN T L AETREIME &0 X
H, BEORTIOKECI 7 & LORE OREHETIR A DFCABEEN DI DTk ien s
R/

BRAE 242 OfEEIEy #H L OREM LRES#EIhThFR 7 v~ v e LTHEESR.
TRBD 7 v— ANIEICE LTRRD 29507 v — vollabe CHEAERAETICELRIA,
WL e BEETEOMIER R X fanv o Te. §E- T Z DL heterothallic 7efi &% 42 L Ex Hh
%. heterothallic 7cfEDEAEIFTHENKZVWEEL DL v — vOHELRBIC Y » TEAYBR
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TR DITNIKABELFER 050, FADR W HETR L VRS RI¥L I ENTE S,
7 e SOMRCHECTELAABRTIVEHEEEX 5.

AW A D HBETHEFRC D F LB ARFE TSR B X0 HE AL H LTk 2 1
Sandra S. Foros X A s L.

Summary

In a series of studies on phytoplankton of Lake Kasumigaura, several biradiate
cells of Staurastrum were isolated from a plankton sample collected in November,
1978. The alga is identified with S. chaetoceras var. tricrenatum SKUJA, having
similar cell dimensions and three prominent denticles along the apical margin. In
a clonal culture initiated from a single biradiate cell, triradiate cells were found to be
produced asexually. Morphological observations comparing the biradiate and
triradiate cells, using a photo- and a scanning-electron-microscope revealed that the
basic pattern of cellular ornamentation by denticles and spines did not change in spite
of the change of radial symmetry. It appears that the ornamentation of the apical
region of the cell is sufficiently stable to be used as a taxonomic character. Diversity
of opinion among workers upon the circumscription of S. chaetoceras (Schréder)
G. M. SmitH is pointed out. It is necessary to solve the taxonomic problems among
Staurastrum species to accumulate more accurate descriptions on a population basis
through floristic studies.

The effect of temperature on radial symmetry and cell dimensions of the clonal
culture was examined. Low temperature favors the formation of the triradiate from
and high temperature favors the formation of the biradiate form. Temperature
conditions producing the minimum cell dimensions is the most favourable for growth.

An easy method for inducing conjugation without isolation procedures was de-
veloped. Employing this method we obtained the zygospores of the one taxon of
the genus Staurastrum reported in the present paper and also of two taxa of the genus
Closterium from a big water body, Lake Kasumigaura.

Fig. 5 Front view of a biradiate cell.

Front view of a Janus-form.

Front view of a triradiate cell.

¢ A zygospore and empty gametangial cells.
Ornamentation of a biradiate cell in end view.

Ornamentation of a triradiate cell in end view.

Tomoaw»
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Explanation of Plate 1

Front view of a biradiate (2-2) cell.

End view of a biradiate cell.

Front view of a Janus-form with bi- and triradiate (24 3) semicells.
Front view of a triradiate (3 +3) cell.

Cells in lower magnification.
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