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Clonal cultures of Pleodorine californica Snaw obtained from dried soil samples of

paddy fields in Japan were studied.

The results of morphological observations through

the life cycle were reported. Details of colony formation, sperm packet formation and

process of fertilization in the sexual reproduction were described.

In P. californica, two

varieties, var. i ffanyi comb. nov. and var. californica, were distinguished on the basis

of sexuality, namely these were monoecious and dioecious respectively.

The former

variety was reported for the first time from this country.
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Pleodorina @3558 Volvox #hiz J&L, Eudo-
rina JRITELT 525, BEoREic NloMiy,
g KB oMiax ML, ABOMIAD LA 4Rk
NuE+5HT Eudoring {ERFI&h5 (SHaw
1894), GoLbsTEIN (1964) 11& T5Z Ltk b
Pleodorina D/NEIDMMS HHTHT &% BEEL,
AP BRE D Ric 5K/l ML T 58T Pleo-
dorina &% FEudorina |& kX P)3 5 DIT Y Tlews
ELTHIBEYBRECE LB EXFELL, L2L,
SUENT bbb ATEREN EET D GoLDSTEIN O
E2HIIIBsa b 5, Fic, Volvox |8 L Eudorina
B & Dz Pleodorina [ % i-Fh Volvox Bt
DENRIVT-ENVTHEEDRS,

Pleodorina JRicix, EDRHO —B H OHIfan
ZAVNFIRaAs 7B P. illinoisensis Koroip (GoL-
DSTEIN 1964) =X, BEADHIHE 1/3~1/2 sy/h#lflans
Lic 58 (P. californica SHAw (SHaw 1864, Tir-
FANY 1955, GoOLDSTEIN 1964), I X UUNIfas B
o 1/3~1/2 & & iz mo kMo b ik
£+ %% P. sphaerica IYENGAR
RaMANATHAN 1951) 7 &aidbh 5%,

AR CIIAXFELEbh S 1 L2 &L P cali-
fornica 2 HRDOMEE, M L O4FERIZOWT
®wET 5,

AL ATIIE (B4R EH 5992510)
2 XBHRDO—IETH 5,

(IYENGAR &

4210 Fujisawa,

mE LA E

B ORER TOBEIZ, s (1976, 1977) &
[FHED FET TV, Rt wRINREARGE}
(strain Nagai 4) & fpZ)I|ERFBAFETHE (strain
Kasuya 1 and 2) TH -1z,

7 v — vEF (clonal culture) Xh - Pleodorina
i, APNBOBEA RS L EEERE L TEERIC
ToHELEb, MBENRIIEE v 2 —£H¥HER
THEK - RIFZh TV 5, 7ok, BREOMNZIEAN
FThHoteh, Hr7Ebh— 3 viap: (CAVvE &
Pocock 1951a, 1951b) ic X b HufaBEEE L1,

R EEER
7w —y EEHXhts P. californica (LBEOE
2EMe B I hic,

1 P. californica Suaw var. californica

HREHD SH|E ShTVW38, KPRcELcs
B~ MR EFATRIF 2L L Strain
Nagai 4 TH 5,

R ; Wik & A R E ik il T,
643 XU 128 HOMIITHB I N TV 525, Fhic32
Bo#Man b AL BE I, Bl
Bobh, HEAFMOS O T Bl Ak —3
B, ¥h, BOBIO HFX b G TS h
D,
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Alax, Witk B Ze$ B WO A D ML & A
YIRS B ST B, BHER DMz
INZEID D D, BT E DR FNER & Licu
DRET DI O T oXL ¥ L fe b (Fig. 1), #
AT 2 I ATaOEI T, ko 1/4 53l
flaTik v ofg 3/4 1AM TH » 72 (Table 1), =
HERFAE L e B ELLDWN N EL, 4~5H
Félli T 3~4 BIARIE S il 5 & L0 & » T A/MI
Jokbixiz A E 3:1 Eigonts,

AR D b5 F v TE T h, JTE
WT2ARDERDORAER L > T5H, MRPICER
B0 LED 3Rk &, 1EIrLEEOC LY 7 4 F
(pyrenoid - %) »h 5, EE - oo LicHifiao
iy, CERatErBgshs (Fig. 1A, B),
A XAEOERMITCH b, LA ORI
LTW5h%, BiEo/Mila Tk, ®ificisic

Fig. 1. Structure of large (A) and small (B)
cells and sperms (C) of P. californica var. cali-
fornica. a, flagella; b, nucleus; c, nucleolus;
d, pyrenoid; e, eyespot; f, chloroplast.

Table 1. Distribution of the colonies consis-
ting of different ratios of large and small cells
of P. californica var. californica. (Strain Nagai-
4)
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34
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P TRETN I T » T D, MM A KSR HE
O i RITFETE Lc

Tk, B hA Dk HE R OB A Tk
%% 50~70 pm, FEfR 50~60 pm, FUAHEATIL 2R
300~370 pgm, 4 300~350 um, pkHERTOREEA
% 4 DB TIL 400~6C0 pm TH 7T, Fio, K
A/ N0 12 pm, KA OEIRILH
26 pm TH 1o, “hbix SHaw (1894), TiFFANY
(1935) D% L —F+ 50, Kpfilanktizchs
D& TRFAD 1/2~1/3 2/ filanbic s & 3h
TUVAHDORH LELOBE L7 strain TiE, K/l
faD e HE B LIk 1/2~1/4 Dy fillac4 < R
T 174 2VNIRTH - 7,

ST ; AR T 2M_R0 5> b, KHluizg
Pk L A B S35 0%, il e &
A THHL00H - TH REEFILER Shicl,
GoLDsTEIN (1964) %, /MMy H#TBE 5
LB LT Pleodorina [@% Eudorine JBic/us
Lichs, EE, MO L CHIRBG ORI
BBV &, Tibb, MMl A R B
Ll LEB LT, €K@ Y Pleodorine Ji%
RDBPE L 5T,

IBBEEOTBIL, & T RABOEL MO G
T 2 AR T Y, DK 4~6 ED 2 5HMN
HHELTEZ Hh 754 7 (plakea) M EN B, 7
STrTEAy 7 REETBN, HNTHE (inver-
sion) L TERIRICIe DIRBHERTUT 5, Tihebb 7
77 7OMELS M L THEL, T 0%k, Blfiiask
HICHEE > TR 5, KL & bicgHilac
EHLONAEREL, YERT RSB G L R
EARABIISMUNCALEST B & 5l d, R Shic)
HECERENTLEL S ERCEERL TV, £
TR ED €55 v HELH > T kT 2% (Fig.
2), SHUBA D IREEHARKIE ¥ Tic, 25°C~28°C,
5000 lux, —#HE%ih (soil-water bi-phasic medium)
TUR20~240F 12 E L 72,

dEMAERY, Eudorina % Volvox i ¥ELI L (GoL-
DSTEIN 1964, KocHERT 1968, STARR 1969, VANDE
BeErG & STARR 1971, fift s 197€), Pleodorina iz
DT Suaw (1894), TirFany (1935), KikucHt
(1978) LABBELIARE D IS~ L1,

&R, P. californica var. californica D
iR (dioecius) THh hH, HHAMITIRE
BF#4 (heterogamous) I X - Tl h b, 4
HATRa R B OB O/ NI TR I R T, %Rifo
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Fig. 2. Formation and liberation of daughter colonies of P. californica var. caelifornica.
a, 2 to 4-celled stage; b, 8 to 32-celled stage; c, liberation of daughter colonies.

Fig. 3. Male and female colonies of P. californica var. californica. a, female colongy: b,
voung male colony containing androgonia and its 2 to 4-celled stages; c, 64-celled and inversion
stages; d, matured sperm packets just before liberation.
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Il X - TliEh B (Fig. 3),

KTk 2 koS EORATELXH L (Fig. 1), #ily
N X o TR TH (sperm packet) PICJEBIE
%o RO BGHBU IR AT OB 528,
BREERIRIC 72 B PR T2 kit s (Fig. 4), Rk
PRI S At s d 648 O RS 1~ TR S 4, BRI
PO ERLE T LIE S  ZEACEE Uicd ERFF RO
¥ ¥ CREAIR A - Tkt 2,

P L7 IR AT O H 2 AT LTtk

ICHET L, LS < iRt Ao M & ik 3 508, ot
TRAEDH 5 M & B CfEftthic & T 5, T
M HE T BIERE DL EE —E L Toiel, 5L
TR T AR R D € 5 7 v B 2 (255 TR 5
EEBICHETRATOM R LA, Ko id2 X
Hicie B, HME LT, L CTELD B
BEPRICR AT S (Fig. 5), oL D RETO—i
VEMERE(RPRIC B AT, MERE(RD DIERES % b o bl
B2Ih5,

204m

Fig. 4. Stages in the sperm packet formation of P. californica var. californica.

Surface views
(lower) are shown in pairs. a, androgonium; b, 2-celled stage; c, 4-celled stage; d, 8-celled
stage; e, l6-celled stage; f, 32-celled stage; g, 64-celled stage just before inversion; h, sperm
packet just after liberation.
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Fig. 5. Sexual reproduction of P. celifornica var. celifornica. a, intact sperm packet attached to
the surface of a female colony; b, fully attached sperm packet; c, sperm packet melting gelatinous

envelope of the female colony; d, sperms penetrating into the female; e, opening (fertilization
pore) of the female colony at the site of attachment of the sperm packet.

Fig. 6. Zygospores of P. californica var. californica. a, female colony containing zygospores;
b, released zygospores: c, female colony containing both daughter colonies and zygospores.
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MEMELB T, REMAREORNGRETH D,
HERETFRREI DR D L, BEROEME
CEFIIhAREBTEEL, #ATLiks (Fig. 6a),
Tichb, HHEBTREARCEVLTINAERE
bisbh, Bl IR0 X5 fTEvT5,

BFR»LOMEL, HRGPRCBA LCET G
LECHBT B, TLT, BFRIICETE, £dh
SR EESL, kEATS (Fig. 5f), THE®

DEEFRATDRAETH BN, TOENAERK
WEWEEFE L TRIRIRBIZA 5,

EEFRIIUDEEEYE TSN, KARIIRS
b BERREICELRT 5, EATOMRIhHE
BRBREBECABELLCD, HEVCIIRREECHEET
B, FDW%, BEEIIBEL, BATIXEETS, BR
FhEBEATFOERMTIEBEDL L KDL TH -
7= (Fig. 6b), ¥, FTRICHTH e - r-fil,

Fig. 7. Diagrammatic representation of the life cycle of P. califoriiice var. czlifor:icc. a, young
colonies; b, vegetative coloniss; c, colonies with daughter individuals; d, szxually diiferentiated
colonies; e, eggs; f, sperm packets; g, unequal fusion; h, zygospores; i, germination of zygos-

pores; j, bidagellatzd unicells; k, parthenospores.



EWAETAC X - TRBGAERTAZ L bBEEIhL
(Fig. 6¢),

BHEFC BT BB FROVBLARS Volvox %
HIZELT 5 DTH - 1= (DARDEN 1966, KOCHERT
1968, STARR 1969, VANDE BERG & STARR 1971),

ZHEZOWTiE IveENGar (1937) #% Eudorina
elegans T, F71:, IYENGAR & RAMANATHAN
(1951) A% P. sphaerica THEL T4, At
P. californica DZREI DT HE LicBoO
PDTH5,

&F/SR; P. californica var. californica D4R
BoAkEL Fig. T RLEY, £F&EORIFE
Aix a—>b—c—a DEMATADO 1 7 L THEFEL, B
B X - TN RE L T a—>d—e & a—d—f %
BT g—~h RX-TEATFIVERIhS, #EFT,
BUOW#EL BECE» 5 & BF LTt BT
5, PERIBEBE AT b, JEAEAENC X » TREEGH
B Ehs da>c Dz — AL HRINT,

MERIR BB D MR ZHE L e » 1o g
REDRREBECHEBT S L, —HOMILIER LT
bl oML EERTERL, FEREOHRIC X
S>TIhMRREFL, TOERFIICT L » THEIEHX
h% dok—ja Da—-A$EXbh%, 2O LT,
FAftd Eudorina X Gonium THiL®H (1976,1977)
PRHRELICLDOLAFETH Y, BABCKLTULES
FL LI BEARTFORETERCERCHL T3
bDLEZ LIS,

EATIEREEEEETLIC LI X-» THHGELYE
BT 50, BEaFrLboRFOBBIITIBETSC
EMTER T, BETORHEL, BEFHTHEK
DUEEL2EDHBC I ->THEY, £ U4ED
Mo 55 IEIRHEEAL, FRO2ZNAEERAEULK]
Eodfan ki35 2 2 Eudoring THHARTL
5h' (GoLpsTEIN 1964, #§iGH 1976), Pleodorine
THRABETHAH 5 EEXLDRD, RFLCHML, M
Jan#uxigy BLTHGELX UK TII0E Exbh
%,

2 P. californica var. tiffanyi (GOLDSTEIN)
comb. nov. Eudorine caelifornica (SHaw) GoL-
DSTEIN var. tiffanyi GoLDSTEIN ]J. Protozool.
11: 330 1964.

TiFrFaNy (1935) 1T X » T Pleodorina 1 iiHER)
GO RGO FE) BEIh, D%, GOLDSTEIN
(1964) = X » T FEudorine oFEBOMM Y52 b
RIcHDTH BN, AR LIC7 = — A3 WEI
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BASFERASD Do Lk strain Kasuya 1~2 T
BH5,

ok ; Btk M3 5 K MllanEl &, P cali-
fornica var. californica X b ZT{bD [ErEF <,
%0 KSR KD 1/4 Db DTH -1
(Table 2), #fki X OHIfaDEL P. celifornica
var. caelifornica LREIETH - T,

AR ; EHEETIITESE & ORICHEIZEED B
Rich o o', BRI Tole, FATEBEOH
Bz, F—BEPICETROMEREBT & 24T 50
HeFl{E (monoecius) T, 1~ KEDOEFHEEY MR L
B b OKMHEE BT & e DHEEH DL D L, 1~
BAED MM BB T T O KRR TR AT 3 5 1
BHOLD LMD~ (Fig. 8), EBET & HEHER
FERTH -1, TDIH, A—HERTHER IR
HEERB TR TOZRHBIBEIR» -, TOAIL,
e (1976) #% Eudorina THELI-I DL Ric-
T3,

BFUBD88, THOBRE XITESTFOREL,
P. californica var. californica LREETH » 12,

&J/sh; P. californica var. tiffanyi OH4:iERD
KE 12 P. californica var. californifca OFh &
BEAERBETH - 1end, Lo EF2 HiHER 4
Th DL, FUHAETOEE OERBFHBUCHEEN
Hot,

TiFraxy (1935) %, 19334 o E i1 Erie #l ©
Middle Bass E» b7 P. californica OfE{ERE

Table 2. Distribution of the colonies consis-
ting of different ratios of large and small cells
of P. californica var. tiffanyi. (Strain Kasuya-1)
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Fig. 9. Colonies of P. californica var. tiffenyi. a, male-predominant

colony; b, female-predominant colony.
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californica % Eudorina californica var. tiffanyi
L UTHZMA B L, EH LA T D
Rfita i35 LA, Pleodorina J& 4 i S
IRNETHDLETH VM HED, MERE OO
Pleodorina californica var. tiffanyi & U Tk
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