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In this paper are reviewed the attempts to elucidate the mode of speciation in Clos-
terium by investigating the nature and role of isolating mechanisms between local popula-
tions in accordance with modern evolutionary biology in higher plants and animals.

On the contrary to the general saying that most freshwater algae are ubiquitous, a
biological species, or mating group of Closterium, seems to be restricted to a rather nar-
row distribution area. When the area expands to such a wide range as the one includ-
ing Japan and Australia, a postzygotic isolating mechanism such as hybrid inviability
seems to develop gradually between the allopatric populations of the same species. This
may cause the initiation of speciation.

In C. ehrenbergii, definite mating groups are recognized on the basis of capability of
normal zygospore formation in laboratory intercrossings. These mating groups are known
to be reproductively isolated by various isolating mechanisms, namely ecological and sexual
isolation (prezygotic) and/or hybrid inviability or weakness (postzygotic), in addition to
geographical isolation. In the C. peracerosum-strigosum-littorale complex, mating groups
from the northern Kanto area in Japan are studied as to degrees of sexual isolation within
and among them by the pair mating method. In addition, hybrid breakdown is known
between the two closely related mating groups.

It is stated that these isolating mechanisms support the biological integrity of each
mating group by preventing from intermingling through hybridization, especially between
sympatric mating groups.

Terunobu Ichimura, Institute of Applied Microbiology, University of Tokyo,

Bunkyo-ku, Tokyo, 113 Japan.

OO EL, BEBEYOLILTEE BE
BLOFRAEBYRE, ECBVTAOEHLIRIT
BEBERTED DN TS, IR ECEGIHEELT
LR, S AmiEL DB ERBR LR TEHE S
EHOBHIMLL TR LeEL B L, BolkoT
vAREE-FRBTLL—H T, Lvl, BR
DEEYFL, BHCETHZ DL S e sElD
iz, £ sT 5 X RBERTH—F R Al
ERLTCWB L5 BhHhb (DoBzZHANSKY et al.
1977, WHITE 1978, GRANT 1981),

BRIZDBAAMRFOR BADKEY, th, #E,
KELECEL D LT BHMMEEED 1 0oTh B §

¥ CRERFEN RS No. 554220 1= & 5,

WY FERRNGLELT, FO@EHSELDOT v HELE—F
MRTHERL bBHA, H V0t
ROV TRERNSBECERT L ehd, L
ML, bl iHVFeBEORSEY X IERICE
BRCHE TS LItk - T, MOMMEEDO LD
FIHECRBEOEYTCLIET AMBEOMB OF
BhoebEz 5 LNTERLLY, FOBHITI D
REVCLDLRDTHS S, e, HIFEBOIILAL
HEHTBITHEMRERC OV TOWEAIEER
PN EREBIZAND L, X VAENTHE—DH
DAL ER AET B IcBdIRh $ H VDML
DHELR LV —BIERCEDIEH I DD EEL B,
ZD XS BHOTRED T BELELEOPEL L,
CLTHEBE LD, FROWROEBI LI\ &
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%ﬁ_‘c\/‘z’o

IHYFEOEFREEOHE: 5 v+ =g (Clos-
terium) 1ix, #9100 8 < OHEEIHRE S h TV
% (PrescoTT et al. 1975, RoziCkaA 1977), L»
LEADHFHREAIRTOMELENEIBEIRT
WieWELEL, ThbOBEEL -1 bRk
D, K&X, flEROBELE T THEZh
TS oRIEN S (IR 1974, IcHiMURA and
WATANABE 1974, IcCHIMURA et al. 1983) , 5 ER

Single zygospore type

CEoTHUEMEY EDEFROTRTHINET
LM IRTWS I V*E04EFERIT, Fig. 1
EAICT T & 51, BE—#EAlaTH (single zygo-
spore type) & WFiEAKFHE! (twin zygospore
type) D200 x4 FRE T B Z ENTES (IcHr-
MURA 1973, iff 1977), Zhbd 35 V2 DH%HE
Sl ¥4, RELER 7r & DFEIC OV T (1979)
HER LT3,

B—gahFH o (1 vEe O EE 1L %L, CL
acerosum 2 Cl. strigosum fc & O BEEEH ok

Twin zygospore type
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Fig. 1.
changes and some controlling factors.
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Schematic representation of life cycle of Closterium showing morphological
(Icuimura 1973, 1977)
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FOLEEBOSIECOVTIE, T eERCES<
WEE - £38 « EEFHTRIA L DT bh TV 2
(K1es 1964, IcHiMurA 1971, Sasakl and SHIONO
1976, Sasaxi et al. 1976, Ueno and Sasaxi 1978,
KaTo et al., 1981, WATANABE and ICHIIMURA
1982), hi® LT, WFEARFHO:»Y*=
ORI FRES I, AIKEAK & < HHBREE
%5 Cl. moniliferum %2 Cl. ehrengergii 1>
WTRREOWE,HE ShTWwW5 (LipPERT 1967,
1973, DuBois-TyLskI 1972, Hamapa 1978, HamA-
DA et al. 1982, HoceTsu and Yokovama 1979a,
b; IcuiMURrRA 1982),

1 H VEEOEBRICKEVTUL, EERTFLUSOM
Jcir O 1 DaEhb, EERTIRL, #E
s Lo Rics 2 o0flla (BET) »bHEEK
Lic 2 HOBEENE TNDH, AR SKRIRH
s RFoORLRCHE TS - LR XA TE
EL, BARTFIAKRRI YED TRFLHBET SR
MHTHEE LTHADK b, L, ZOBIL
FTREBEA B & 1T - THEHEOKILL E>TLE S,
BuvgEa T o MiaE X b Bl Lic &FD0 5 (ger-
mination vesicle) DO THEEH WU’ HETL, 4EHD
BERIE LS, BEE-HHOREOV-Thi1
DOOBEABI L, FOEIERBL (non-sister nuclei)
D2@MAEEHEY 2@ Ml &7c5 (KLEBAHN

1891, LippErRT 1967, DuBois-TyLskI 1972, Kasar

and IcHiMura 1983), -
EMFiE— L F L KB EOLOTRTE W
T, “B” ORBIRHE L ABX RS EDOTER
BLEELLDTHD, =D it DoBZHANSKY
(1951) ®° MAYR (1942) 7 dic & BAMEREES
DRBLIK, EHLOMRIFEFERCLY, LD
HNELXEDTETC DI EEEZDLHLNLTHA S,
HE, ThETELLUBESEFEECL > T
EEMCE PR TER “B” K- T, BEOARKD
T#E AENBALEDEVAEENDL X HEBNC
“B” HBLIS ETHPRPKRERSZTET
%, .
BAEEOE B EITHH LI, 2V
DEY, BEBRNOVELSFYBHEIR CIDED
CHRREFE DL, L bEBIIEE « 48« 4
BRI HBE DX MMEIR TV B, £PFD
W% 2O X 5 e MBI ER T 5 LB HE
Thbo

B, 773 Fe5A Chlamydomonas (WIESE
and Wiese 1977) 7 v » i & Pandorina morum
(CoLEMAN 1977) 75 & O—EF OBMEBIT B\ T,
HreEoRMA®> DL LTy V¥ v (syngen) »°
AuWwbhTWb, v v % v Eil, SONNEBORN (1957)
MNEEBY O VYUY &Y O —EERE Paramecium
aurelia 2o\ THAREESIL LW ¥ERLE D
12THb, vviven) Bt “Sicitfx<
DIRT” LULHSBERVBETRTED, A—DO>Y vy
BT 5 EERE T B BOHE T ORI ETH
BN LT, ¥ vy vORLBEEEE CILBET
DRFHEMHLELBE LIV ENJEFITHL I h
T\ b,

—7, IcHiMURA (1981) i 3/ V¥ 0 — R
Cl. ehrenbergii ©wo\C, REEROMERIENLHE
(reciprocal crosses) OL\'}‘)’W&BL"C LEICREL
TEHEERTFIREEUR S5 EENE 1 203
BREEx, MoORBELBEENY ELFORERLE
%1 (Fig. 2), Ll TREHORILB /v —vD
HITiE, BECL > ULEARFIERIND LD
HBED, TOHIHETRIREDRENZD LIl
D& RISV LI WBENE L, —BIUCS -
T, REHORND 7 v — VEOMMKIEDMH X LIE

llda O T X 2|lOow-—- -

+

« — mMOO|r X IO D>

Fig. 2. Abstract of the results of intercrossing
experiments among known mating groups of
Closterium ehrenbergii. Closed square, normal
zygospore formation and viable F; progeny ; dotted
square, abnormal or occasional zygospore forma-
tion and inviable F; progeny; open square, no
zygospore formation. (IcHIMURA and Kasal
unpub. data)
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WX TAEL RICDDOIEBMTH S, TIEIHELE
BB X5 7088~ DAETERFR R R BRI
L, HEICR) 2BETRRYIZEA ST L
TUWHRHREYEL DL, KEHFED 1 DDEYENET
BY, vVFVIERBEDIITEbRS, Khhhb
LIFEHEENREHLV S AEYHERT2ERIL, A
—REHRC ST 5 EERTFREECREL, £EH
DBHITFERPBORBEMNE 5 DI ONTEY oLk
BErRBLRTORVEETRAE Y v v ERT
B EHER LIV LTH B,

REHONH: —BIC, RRKEOMMERDIZLAY
EROEELMELEL DR TS, LiL, &0
Bie—eE 2 iz, MAREEOE Y fiitite /K
WFECI > THRBELTELERESVTWS, H
H (1982) ARIBL T3 X5, MHAIEIE ORI
TR A BT BRI, BRE TR £g¥
WL AMOEGEE 2, BROEAEYFHIELE
YBEATHLERD D, b LHIHRYIKESHEI
ETBEThE, 20 “EloEECHE LTE
FOEENE LEL, BoomgrtttRbciikL
R EEREWTh, BEFAOREHIBRI ELXAT
LEECERELLTWIEW? LW SHERFE-TW3
BEThsd, DX5LEOTEBHER L FERYERE .
AR —T, Ex0BELGETCRT 2MEHE

FEOREHRERC OV THPETEEHTIAE L,
LaL, ThETRIIEIR TV ABMEE 0Ly
FHEIL, 0k RitRMERS B v, S
DR BWTIE, EHSEL, FOSMmEEIEAL
D05 HHIRIL TN BEERE b O TRV, AR
O, KER, FRROMEBICIEELTEA LY
FHEADFH LTS L5 ONEEOEETH B,
Cl. ehrenbergii OREEIZOWT, BEE TRRE
EFEHER L > THEREIhINHlg% Table 1 xR,
ANDLOLRBEDHT, ABWVARLA—ALF) 7,
TR TBENAER L K= & B IR B
LTWB0IH LT, {108 d - LR 5hiiis
EAMLTVBX5CBbh%, Lrl, Zhbox
BEHOLE 3BT ORENTH I Er v DL D
Tharlcd, HHCETIERIEFLELETRELTSE
VEBORENLETH S, HEBEWEHOBLRATL
%A, B, HO3HicoWWwTEETSH L, BERAL
SHLTWBALEBD2BIF A — L EDHANE
BHRT, FORMIEF A=A B A LTV5H
FHARIZEL /M LT gy,

HIBARERE & ETERRERERE . LB IR A B
BN > T B 7osbic 2 OB RN THESUR X
higwBEE, FUAARAICED 2 BOEYFHH
HOWENL Zh b 2 BOBEHHE THE BR S h

Table 1. Distribution areas of mating groups of Closterium ehrenbergii. (ICHIMURA
and KAsAl unpub. data)
Mating Known locales Sample number Maximum
group Soil Liquid known range
A Japan ; Honshu, Shikoku, Kyushu, Okinawa. 15 15 7,500 km
Australia ; Queensland.
B Japan; Honshu, Shikoku, Kyushu, Okinawa. 10 24 2,500 km
Taiwan
C Japan ; Honshu, Kyushu. 0 12 1,100 km
D Japan; Honshu, Kyushu. 1 8 850 km
E Japan; Honshu. 0 4 200 km
F Mexico 1 0 —
G The U.S. A.; Minnesota. 0 1 —
H Nepal ; Kathmandu, Terrai Plains 7 6 350 km
1 Nepal ; Kathmandu, Terrai Plains 3 2 350 km
J Japan; Honshu. Nepal; Kathmandu, Terrai Plains. 2 2 4,500 km
K Japan ; Okinawa. 1 6 400 km
L Japan; Okinawa. 0 6 400 km
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TWEER L, #LEDEMCRENEER DS,
HFE S X ORI R e & Bl 5 A iR OEEN
HEROMEN D, 2 BOEGHE CRIETFRIRIE
E¥hi- bR S hi- v+ 5HEE, hiEHEmkE
Bt (reproductive isolation) &R, F DML HE
FARPEBEES R (reproductive isolating mechanism)
55\ i385 UCRRMEHEEE (isolating mechanism) &
M5, BIEEOEFINEYETHLI1BHFETHEH,
ZroT, REHEEOSBRESVREDN, FENK
R EE X BbhBDT, DoBzHANSKY ef al.
(977) DH/EHRECTFT,
A. EETifEEEER (prezygotic isolating
mechanism)
1. AREMY Z 7z BIBRUREEE* (ecological or
habitat isolation)
DTIRAC KW TEVIC B> o ERRS ¥ 1o
AR ESEET 5,
2. ZEHHF I 3RSRAOMEEE (seasonal or
temporal isolation)
AFERE AN\ IC R - e BB F BRI
ThTwab,
3. fTEHAY ¥ 22 iAYRREE* (ethological or
sexual isolation)
B oM OEGER T, £RETEE i
RIGHE b #Ev,
4. BEMPFEME (mechanical isolation)
ATERE OB DERVRER LY, TEH I
YT OEEVSEETH S,
5. ECBTFRYPREE (gametic isolation)
HEHE DELB TR OMFHS B iz X ot DR
Rz & b, R INCHEEREBT A HEESERN
Tl E AT B 2 LW T B,
B. EARIEHIEKEE (postzygotic isolating
mechanism)
1. #AESER®* (hybrid inviability)
MEBEFIREGCE CERTA Z L1alTE
BT s,
2. MfERFS (hybrid sterility)
MABEGES AL CTHBENLRBTEER T
VR b 4
3. MfERE* (hybrid breakdown)

Fo 3R L oI siT 5 R E i »

TROEENE BB tic ), #ED
EEE R EERS O THEHKT %,
* Ot LThBMmESsEL, chitrir vy

EOREHE TR IR TS0 TH S,

MR : SEET RV TohE TR X SPF%R
TRTWBONRZDEETHD, LEHSED 5 OBLE
TFHRMLE LR L5 EE L 55N, HMERE
TG LRBETORINTHERR TLEV-DO T,
TR L LT k> Tk &R\, Chla-
mydomonas moewusii % Pandorina morum ig¥
Ty vFVRREDLRBDIE, & LTI OEE X
»TW3%, C. moewusii ® syngen I & sengen II
OEBFRE T, HBERIG (sexual agglutination)
ARSI, Thb 200y vy VORI TEE®
5o Lixfey (Wiese and Wiesk 1977), %7z P.
morum TiX, v v¥ vORKD BERCREBFY
A DT, BHAHIE £ Ebk\ (COLEMAN
1959,1977), = @ X 5 letkryfRME, MAMBEEOBH
HFEOBAE LT EHB LTV AHHE L L DEER
N vy VB THELTWANLTHDLLELLRT
5 (CoLEMAN 1963, Wiese 1974),

1AV EE BT RFREEED #E1x, LIPPERT
(1967) @ Cl. moniliferum %s L 0° Cl. ehrenbergii
DENFROREMD 7 v — VEAOREERMB LD
CBMOLDTHA S, LD HER (1972) 3 ClL
strigosum \To\WT, Foi—A k=3 ¥ OO
#LBEW OKESM O R B EM OB G E TR
HEAERB T D, Blf WATANABE and ICHIMURA
(1978a,b) 11, Cl. peracerosum-strigosum-littorale
complex DirBIE DOAZEEE 1I-A, II-B, II-C Dfflick
T 5 RO X DEE % Charles-Stalker DOfFRE
53 (MerRreL 1950 2[8) *AWTEbLL, &8
DEBMOBEXBELNMC L, bk, hiTH
—TH 5B EE LTz 1B Hodfic HfREEEDRD
bh5 II-B; & II-B, OEGHIFEET I L, BX
vhboEGEHIISIBEERNCHMLL TS
LHRM LT3, —F, Cl. ehrenbergii Ti3RHE
BEEFET S L5 REBHHRITHLR TR Vi
A FELTHNREC IS LEL DA HBCET
BEETHRORE X REEICE SV CRREBHEDE
FATORTVBC EIBRCRRIc LB THD, #
AT oMbaEED F¥§ (smooth) (Fig. 3A) TH3
A, B, C, H, K, L OB &/FLEFR (scrobi-
culate) (Fig. 3B) %% D, E, I, ] OXEHOMR
T3, WMREERTETHY, EERTIRESHHEE
higws (Fig. 2), 7o, flsIeh s 7 r—v 0l
BREBVTREAEHRICHBD bR TW2BE
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v, HERTOWENMITE Y, EUCEEThHs
EEZDNAKAIETIE, 7 —vOflERICE -
THEERTOBEARLRB Z Enb, Zhb O
TR RE2 TH B (Ienvura 1981, Icur-
MURA and Kasar 1982), Bffu]CHERRREE D TREED
RILD b, WREHEEA T PIEAE E T
Be

£ fiLmi‘@ 2 &3,

TA

é&ikatduMW%zuf
A CATR P s\ T b Bt o 7oA BT
Hih Tk, Oz Enb MBI I % 2 6
REhT2 FHEIL LD i< mbhTtns
(StTEBBINS 1950, GranT 1981), L2sL, #nsf
TR B4 ENRE, ChEThE HIMICILIFE
IhTu ey,

TN AINERIFREEAANSE L T Lo b DA A E 7
BDAFEDOLERED, &« DZEBOMEAM X RIFLT
WHHER, BB BB X, R
L/DH'Qﬁff‘f’ﬁ/?&?@)g‘?iiT‘\.(i/HIu: LTWBENBLTH
HLEZbNS, ZOEHREETLHIDIZ, HERTE
+5 A, B,C, D, E, J, K o4/ R IR
A% Fig. 4 & 5 g, (L BEBETIE s
MTHHTHD2, B—OFFCTIRicWAfEME MR
&, Fig. S LEfrgmshcn3,) Fig. 4 o
AALCHEAT S E, F—ofEE 2 L EozR
BNRBELTWABEINLT ¥ Chb. KHIDEITR
SREREHE RS L0 1 77F (ACD) #FR\u\T,
FTRTHAFREEA L @vTuw 5 2 §F (AD, CE %

w5 A

i) 5

7ok C)) oflgRIcico TV %, ChICH LT, #
MRS INSE L TH AR H B RRTHL, F—04%

BHcRET D L7, Hlx ot B8Ry T

Table 2.
and Group B in Yonaguni Isl.,

in Closterium

Fig. 3. Morphological differerces in zygospores
of Closterium ehrenbergii. A, smooth zygospore ;
B, scrobiculate zygospore. (IcHimura and Kasal

1982)
W flx DL OIFBAE RGOSR, BAKRL
T&HREMRE2H D L 5i1cb iz 52, Fig. 5

._/ngjl'fk 5 & ‘j L..J)[LH’;’[ L,;’C‘I?’J‘/; ) l’l-fi“ LAy

EHRERADELD &
ZHEE A E— D4 B g
T b (MaGUuirRe 1963,

’I:J"WD ‘F 5%
B HNCEIEN D B 77
STEWART and ScHLICHTING 1966, PRocTOR et al.

D X5h

1967, ATKINSON 1980 Z:%) . 124 o b,
5 I PEMIbREE NS 4 T 2 BESRI— BT
REELAVWHESER, bk 3#"2 o4 BB o b
AOTEICHE LTV B EE2HDNELBTHS S,
COZEERYEEAERE LT, MAREEY e D AN
LTeREREA L BAMR b LTHM LT 55H
BEOKBAD LY~ 70 pH % Table 2 0_7\—3‘
ZEEHEADOAR LT IcKE 8o pH 12 6.5 LLF
%5@&NLT,QMHB®DH@TBMLT&6&

FlilNg Ny

Different pH values of soil sample between habitats of Group A
Okinawa.

(Icuimura and Kasar unpub. data)

Paddy field Matlfr:)%n%roup pH (;/:}l,ue after rewoentéiré%y(soil: Wat’?‘r\\;/oléi;;s
81-33 A 3.8 3.8 3.8
81-34 A 6.1 5.9 6.0
81-35 A 5.0 5.0 5.3
81-36 A 6.3 6.2 6.5
81-30 B 7.3 7.3 7.6
81-31 B 7.5 7.4 7.6
81-38 B 7.5 7.3 7.5
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Fig. 4. Map showing distribution patterns of mating groups of Closterium ehrenbergii in Japan.

See Fig. 5 for detailed patterns in the Ryukyu Islands. (IcHiMURA 1981, IcHiIMURA and Kasal unpub.
data)
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Fig. 5. Map showing distribution patterns of mating groups of Closterium ehrenbergii

in the Ryukyu Islands.

WHBERENR OIS, BE WHFEOLRENSOH
BIZDOWT T 4 — A FEERBICE W THITR DT
WHEZATHB,

WIEFER T /=(3558 : Cl. ehrenbergii ORELIA &
B ORliC B BBEFRME, HENRENTTEL TS
B0, BARTEE & LTERNREIC X » T2IETEL
CRHIEXRTWB EELLRSD, L L, BEL.XhicH
KBS CIXT B OB TEE TR Y, HEHED
HWEATFHEIND, IcniMura (1982) 13, WHO S
SAL=fFAZE 2107 2 — VU EOEHAEETES
BEFIEER IR TRTRDOWT LR OFEEX AN
fro AT X 0 R LT X RKIFEMS (Fig. 6B) %
g L, FOLER R OREYHASLCLS

(IcHiMurA and Kasarl

unpub. data)

%, A7 5 ALEB=A F ADKE Tix1302E D F I E
hD12%, B 75 A LA <A F ADKEL T 5349 fE
DRERFEEHEDHN6 % &\ 5 TFRE B, £HEHBEHEOR
MR OKEATE T 1: 154, %% T 9: 331 LRI~
4 FADRREN S ERRALN LT, LA,
ShooE F BE0EFENmBIC e UTIESE
CEL, EROMFCREY T IOIBEAET
BHotee LichinT, ThboiE Fy Bk, BR
CHEWCTEEHYER Lch, MEOBEFHEBICK
Sy 5 BRI W EEZ DR TV %,
ZEHA LB ARV THMELER Y AT
(sympatric) TH 5%, L» L, REFHIErA—1IT
ReERT A LT b XEEA LB X LT £HTH
(allopatric) T#h s, Lichi-T, HiZAELBOWT
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Fig. 6.
a single zygospore.
Group A intragroup cross; B, abnormal F, pro-
geny in Groups A and B intergroup cross.

Pair of young closterioid cells from
A, normal F, progeny in

REBBRCHEWTEBTS C L3l ZDRd,
HEA$723BOMCEmiEsE»HE b L Tuw
WX 5 Thb, HHICBFFAELH~A FATIE,
e D7 v — v ORI TREPIZEHL O f T
T RS CHEA TR RS, 2L, £ DS
JaF AR, BREEDC 2R T L hAkT 5
LM EDLRBET, BHAZE O I L Kilgdh
Bo TR QMRS ORI & RSB R O AR
ELMI IR ISh TS (k- 559 1982), %

Table 3. Viability and mating type of F; progeny in intragroup cross.

OFERA YT 5 &, T B I B S B
DHEE Fy (EROEERE, Jal -~ P /i e 2K Bl
B L DL IBIREL, kExY=y FIMRHELS
W3 CHIBRA Pl Al C2 Tl Lic & LT
b, MR Fy B ARCESRATELLEEAL
AR

BEOLDIC, BN ST 5EETF1»5
DI (Fig. 6A) D4 fFR L 2R O b4 Table
3 T, BENELOE & A ENBOGHIE DAL R
AL, AEEEOZRMOLLIEEFE 11 LIEWTH
% (ifikt « 4691 1982), L»L, Z o CEARETS
DOk, ZEEFACETS BAMED J6-74-62 LA —A
F T 7D Q-33-7 DRRELIC X B FEIEME S DR
2, B LT b BTN DH & Thd, T0D
Z &3, CoLEMan (1977) AttFRenc)h < /A LT
% Pandorina morum 1\ ~C, OPLAIREEED K
T HENICPEILD 7 — VT, KRORRETS
BT ORENER TH - Th Fi kLR
DEDETTAERELTVDB L EBHHELTWS,
R TA R 7/ L=t F s B = I R e R s O i
Wnibsd EE 5 bon, HBWCKELS FHrsTw?
B ATERNCIR R E OB TFZIIRIE & A ETes,
BECEAE D HEIRT B ERRLTWS, 2
D OB KT 3ot B MERE & T O AAFRATHL &
DB Z EIC X 5T, h b OMEEER T OHERIZH
e [l 4 5 PR RREE o LR REMIIREE 7 & O3 & bRk

(IcHIMURA

and Kasar unpub. data)

Mating group Plu(s:;orsnsinus igo(iggesd sur%val Malt;l?l% :tsr]rll)i?uf:tlo
AXA M-16-4a x J6-73-4 54 79.6 2221
AXA M-16-4a x M-16-4b 136 89.0 64 : 58
AXA J6-74-62 x Q-33-7 109 56.9 31182
BXxB 78-1-14 x 78-1-13 32 68.8 13:9
BxB T-17-1 x KK-33-6 134 80.7 68 : 66
BxB T-17-1xKY-1-31 35 88.6 16 + 15
CXiC NG-2-57 x 77-15-72 28 89.3 12 %15
CX.C 77-1-1x77-14-10 15 100 758
DxD 77-13-6 x NG-4-66 13 84.6 6 h
HxH NN-5-2x NN-4-4 254 87.8 109 : 114
HxH NN-5-21 x NN-6-49 322 84.2 136 = 135
HxH N-118-2 x NN-6-49 653 78.3 252 : 259
I X1 NN-4-6 x NN-4-8 82 81.7 33:34
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BhERBRIC L » TEREh 3 L THE L HCER
HyEiL /s E b Tuv% (WALLACE 1889, DoBz-
HANSKY 1951, GRANT 1966), Li=A»T, #H{L
DA THET, LEOERRIEETHS,

MIEARIS: Cl. ehrenbergii < Pandorina morum
DRI DEHFHIERIC KT S Fy @BhoLERE
MR LRORIT BT, EFEEEOBREEM
KbhTWa0irmbh T igyy, Likch »T, Hfd
TRaH R O L FEMRREERAE & LTIV TV B i,
CThETDEZAMBAT WL, LML, $ 7Y+ %
(Hamapa et al. 1982, IcHIMURA 1982) e # =7 Y
Eudorina (GoLDSTEIN 1964) 7t & @ heterothallic
D7 wr—vOREHD, homothallic %74t selfing
T EOUERENRLDZTFENBOLRA TS Lic k%
EFTH L, HxOBMERCKST, opiEs &
URBLOEGEHEEE L L L7 T LTHEETRRIOW
TE5BHIWRERTHLEL DD,

M1ERAEE: WATANABE and IcHiMURA (1982) (%,
Cl. peracerosum-strigosum-littorale complex D%
Eone 1I-A & II-B o#fE Fy BEH, £HFERTH T
4 ZEB OBZC I\ T SRR & KEM VDI
LT, Fo BLURL REICR T HEEEEOL
FRIBRCE DD LR LTS, (V%%
fo E OBMEYC BT, MM OBIRFHIH
BHETEROSE LB LTI YRETH S, #UEH
BRELbh, 0L BRIV EMICHEET LS
Hioik, HEESRERE VELTH LS bIZER
LTLE e, BREFWCTHBEOMAHARRAZ
hBEEIPI,

Bt — RO ENRE: LY¥ENElacI?
L, @AM TB LV Z b, RO LS IR
FREE R O hst 2 DOBEEHEIICER Shs o
LizH B (DoBzHANSKY 1951, MAYR 1942), &2
OIFBESHENEE TS Z LT L - T, fhofmEEREL:
B LR (DARWIN 1859, MULLER 1942) %
T ERER DR (WALLACE 1889, DOBZHANSKY
1951) R X hich, ZhETAFELTH-Icbon
sEL L DONEFEBm IRV T5, EHLoREEI 4L
TERIFR SR ORI B LT 552 T L —RIERM
DX >Rz BEHEoHRIC, BEEYTE M
hTWws30E LT, REFofil, FicERzZHc
ERTAHEEOHE (Sl L OMBLF I EORR

ERBHENIER TS, LrL, ZOBEIL S
RO ORERE &R & ORI B 2> D 4 Al RRE Bk
BOFE L&, ShbOEEEDEERD
FLVEE LOMB DA EMHTE—tE 2 > T < Z
ERTERVDIRBEATH S,

otk oo X s icfaicd, Eoboae
KB 2BETFHOEN, BEGHOVENEEY
LA IR0 EETHB, LrL, £OELORE
Badc k), Mook h0BRENDD, Hlz
EVo ) avRrv ) s 2 OMERcRGT, O
EODWEBICER O EHFNIENED LI D EE T
ED XS, ERICENIESENRDLbRLVX 5K
[Flaff (sibling species) MBI TV 5%, Zhicxt
LT, Cl. ehrenbergii OLREIHIZOWTit, —ifE
i DML RERDOEFEMPADO O DY FE L2
ERTFOMEEbREHTDERICL > TKRIX
haz ErmbhTtvsd (IcHIMURA et al. 1983),
B, IFOKHEMA, B, COMEOK X XOERY
AT AIRR 3 HOMCH LI + » 75358
Hhh, ZTHEBHRCIVCTITHORICILIZEA LR
BFRRDBED LR T W EDFEREEAR LTS
LOLMRINTB, —F, RAEOB LHIL, 3F
A7 E B R 1T » THHMEBHIRELET» Dk, Th
LOREBEXXGTE L TE\, BEHME
RERTORRETH S, ChETRRAEIR TV
Wiz 13 B Cl. ehrenbergii OREBEOTIIEH
#ELwoh, FEFELABEI IS RRIhD 2D
FHEEZhB,

LI EORKEE L% 2 bR EGERICRT 54
FEWIFRMESE R D 1 & T O BB D S HHZOWT, B
BRERCTTFHINBZODIRIFTRTE, ¢4
Tk H L LTEBINTE S TE D TRl
NEBLTWB, $HI3, hbOBBEOURBER
LU DERIC O TOBBRT 2TV, HEwE
ORLHETH HENE OB T AR~ ERR
TRV EFH STV B, ZDDIIE, ik hERE
BEONTK, I EA, F3—L, A—RAFFY TR
BS=ZAF ORI RO DRI OHIR 51T 5 27k
AT A48 DD, T LT, AFMELIR
P A3 5 BB B0 5 REHE R OBE L+
DHIDOBEXERMCTARNDL Z LIk T, £XHE
BORMER L CREREHR L TARADZ LLMLET
HH5ERS, TOXSicHiR EBESTNTEST
4 V¥4 ADBRKE 2 — v KT X BBEBEE
BEORER LA BRI T v Ly, EEED
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IAVEERC—-DPEYPRILDHOTRIEVNHER S,

# 2

Ba#selh, AFROBRCHB NI o1
F AR OBERF LIc, i, EHRRITRSE
EF—2OREYHIh, RERUEOFERCER IR
to Fl, KABFEIKL Cl. ehrenbergii D&%
e &h, Fig. 2 o shic,
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