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An introduction to the taxonomy and morphology of Marchantia polymorpha
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1. [FLC&HIC
Y=g, ARk ZE iR oA U, AR OEREEED T b S@ic A bivd 2 7l
MO1oTHD, A THEYICEURIIZ2 B SN D LRI D, Hix I AREREEIZE Y LT
BY, WEWFOHMBRERETIE, ZAAHORERHE L TUREES 2 <TY bt Tnb, 3
— 1y K ETEHEL DM FEOEER & LA VWS 7 Leopold Kny 12 &% —HOAEY)
BIFE (1874~191D)DH T, FEMie = ORRAHRSNZZ & H (Knyl890), B=a 7%
AFEDOMRER & L TN TEZHEH TR W SR ST % (Stotler 1994), 19 HEfLIZF W
T, bo & bFREOEALTH YD 1 OTHY, T /UEHOTM E LIERDGFETH D,
INETORWIFEOREL TERM LRI, 7 MERSH T BB TFOFiEZ AVt
%%L@éi@%k%&%?k&é&%z%ﬂé@%bEﬁﬂmmo$mfi,t::ﬁ_@f
HOFRTHIRS HWELZ O L EY, ZOENSTFICET I ML E LD, 5%
@ﬁn@@%%m L7z,

2. Eod7OREFHME & EILERIER

I HEMNTHEE R A b 7oV EMRIRDS, EEARAERTH L R TRESITbh, #/8
(Marchantiophyta), & #H (Bryophyta), *” / =% %H (Anthocerotophyta)? 3 FEIZ0FH I LTV D
T B 3HORMBKIIR WVIE(LOERL TENENIC SR LA 2% ffb\%)f:&') BlfRIR DI RE T8
T DIEE RSSO T 2 DIFEE LWV, RROEREPNREIZE S TWD, B EEY /=
THDRIFENKILEZ R THWDLDIZ L, ZAFITH > TWRY, £, A HORTRIX
B ARHCROIRER B I ERICEDNTOREETRRE L, BEOEDE T L2 uﬂ@?%@*ﬁﬂﬁﬂ
EL, ZUOTOMNBIZET 5, B EOMFAIL, TEmI BRI E kOO —E (ghflla)
AR STREE TR L, MO CRIFRDINTICE H L7 IR L, B AN
5, YV ATEORHRE, EICo#EEE b H, EICm ?T%ﬁf:ﬁﬂ@%ﬁin‘ﬂfrﬁk%nﬁbﬁmﬁ"]
IR Lkt 5, Z AL tViE“G MR O L FERBIC I Z 0, faF e (B
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) bIFARNECRIFICSE T3 528, Y/ A7H T, RO TR S EFIT
[T CERIINCEZ Y, P HHTR b DORBRIEEIND,

ZAKH, B, V) ITEORHEIRICOW IR A ZeiGmni d 503, BT D)1 R
T DL <IL, B=a 7 PNEENDL XA PR BYINIEE L2 Z L2 3FF LTV 5D (Qiuetal
2006, 2007), HHTOSHAR (Crandall-Stotler et al. 2009) Ti, A HHIEX, K& a~F a7
(Haplomitriopsida), £ ==/l (Marchantiopsida), 7~ I =~ (Jungermanniopsida) ? 3 #EIZK
MENTWD, a~F Al (K208 1L, &LOPNDIELIZEZZ N TNWD, BELHDH
THE T D2ERDONEE O TH D, IO & i 9 2 72O ORI NI E
ZHlen, iR ZE bilciene Y, aZiiy s L THHNIREERH Y, 2 A FHOFTH RS
MREREEED TNDL EEZEZ LN TND, YA ITHTZ A FHOR O EZE00ET, £
DIFRELZAETH Y, BT HEENE, EFEMITIR > THET 2250, X L EDOHEAARH
R CINERRRE Db & B 72 HUREEIRYE (simple thalloid) & Kk ~% TH 5, E=arzGtet=a/
M GK400FE) 1%, RERIEREDINEE LGOI NV—T"Thbd, BE=I7fTlE, SREEL S/
7200 (REA) A oMaipR (K2 26 DEMEEIRME (complex thalloid) & K iX4 5 (4T
DR TH %,

= rfida~F A7k T L7z, B EEDOHR ThiR b RWVESZ b D080
12LEZLNTNS (K1), P=arfokfolh S 2/ REHLle LT, A4/L REXfioHE
D BHOMND AR D —H L EBEZ G DIEAVRBADE =T rflO b D LTS Z &7
FEf STV % (Wellman et al. 2003, Graham et al. 2004), 7272L, (Zo& 0 ¥ =I7 & 5505
FEMR DA AT AR IR DO HE 2> B LIro7 o> TR (Walton 1925), BUAEFED /547 784
— R RN OFERIL, B =T fOMAENHARD~ L 24 (Permian) & HAERD =
Bifc  (Triassic) OBEH (P-THLR ; K2AES TR OHERRBO A K EMEREZ ESED, £
D%, WAL, e U7 BRER SIS LT, WO L7 Z & AR LTS (Wheeler 2000),

B=arfilix, VA= /df L B=a 7z KB Zid (He-Nygren et al. 2006), 7 A
N =TTy, VANB=ITHOHRNLRY, VAR =3 (Blasia pusilla) &> % 7
=7 (Cavicularia densa) @ 2 FiZETe, FEREKDFKITITZED X 5126 BR HMIDWEIFLIAZD &
D, WENCEESEEEZ IR 255 A & O EREC, MERIROMERRIR 2 oo, - iRixE ==
AR & AR TORALT, BERIR D Jeimls 12 fE O &, iR em (I OV%, o T-ZED A EE (i
BE) 3 2 MRl EDELZ S0, RN B 3 RIS L > T4 DI Ui s 72 &, YRR
2 F O TR L BT D HFHE A H > (Duckett & Renzaglia 1993, Shimamura et al. 2005, WS &
2006), VAN =TT, E=a 7 floP TH R B PIHIIOEL, =T Mo CR
M 72 T REMIRFE 2 fif 2 7= 0 JElE L B 2 51T D (Forrest et al. 2006, Shimamura et al. 2012), —J7,
T=drzatheB=a7df (8 400 ff) X, ¥ 2=/ H (Sphaerocarpales), &Y T/ H
(Neohodgsoniales), X 7' ¥%¥ ==/ H (Lunulariales), ¥ ==/ H (Marchantiales) 75720, K
KOFEIT Y= BIZEEND (Long 2006), ¥ == HDOLEERNFEREORFEREZ X 2 127
4, P=a7HE¥=24F (Marchantiaceae) (£, Y= BDOP T, &b L7-45%E0E
EEZLNTVWS, E=3 7B, [RELELK[EELMET 2 EEEOERKEZ GO &, BER
RONGHE g & AR Z b L, ARICIZRIC L 22BN H DD (FRURIE) &720b o
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CEEER) omAN5bT 2, kO ERFR OISt EFEE2 > 2 2 &, Ak
BROMFARZ AT 2 72D DRI AT Cdo D HERRTE, MERRFEA 3T 5 70 & DIRETEE THRHIY
SFbhb, INHOMET Y =37 28T =347 F (Marchantiaceae) TIT—fxAI7=2%, D
OB TIXINLDOED —H, HDHVIFIRKHBHITRILL, HELTWDLZEHEZW
(Boisselier-Dubayle et al. 2002, X 3), £7-, ¥=24 HOMFIAIL, o ¥ 1 5HE T
EAHMT, FEED | MR, WITEVDRET 5, E=T 7R TlE, 28EO/NS 22 laF R
#HEO L (MERRIR) DT L CRAEL, BV T T, fafbhk, ElRE VO RBEmkowwE
T3 EHIRESNRRORET S, B=a7fHE, 7F =V €8=a5E (Bucegia), 7 ==
/7 )@ (Preissia), ¥ ==/ J& (Marchantia)’)>572%, £ ==/ J@(Marchantia)lI#J 40 FEH %5,
HARENIZIX, M. polymorpha ssp. ruderalis (‘2 ==7r), M. polymorpha ssp. polymorpha (¥ F £ =
=/r), Marchantia paleacea ssp. paleacea (7YX ==/r), Marchantia paleacea. ssp. diptera (7 %
NREB=27%), Marchantia emarginata ssp. tosana ( N ¥ ==7), Marchantia pinnata (& ~7 €
=3/) 3495, (Bishler 1989, 1998, Ffil « &k 2012),

Y IUERE 21A%R Y/ 3T ERNEN

X 1. bR DAY = MORMEANE, # A FITHREORE HEHOF T, bo & bIc oy Lz &
EZ HILTWB, HESHEY & 2 7O ZHEURIC W TIIBIRE /SRR TRV, B ORI 5 D
%03y ) I L HEE AR ISR L 72 D 2 L AR LTV B,

S E = =

FE—d45%#

7AREZI4H | ¥ B 2.8 == 7o FEESFERED R B R,
PE =L = S et s N
SUFamTaE ; Bodbragh=arfig, E=37i
YosE=g4#| B MoOBORYA ED B =37 HOP Tt
SUHY I ) .
CodsE LM LEEEB XN D,
7% Shimamura et al. (2012)% & & IZ1EX],
e e ol =

— ShYFE=T47H
e koyod48
AN =T B8
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3= A MO T ESEREORHY, a. VANV =S BYANRNY =4 E, v v 7 L34 (Cavicularia densa) DIENE
B O IZIERIE, T AANY = RHE, KEE ARV PIEREONTICERERRES E S AT S 5, ki
DSBS GIAATe, HERR & MERRRN 22 <, EERHITRIRIRICITE L, IRT-RIZIERIADIIMICA <, b IHY
FE=IFAIAYFE=IFE, I DY =247 (Lunularia cruciata) OMEZHE, I H Y X ¥ =a7FT 1 BOR=E
b0, HERIRITIEN, MERRIRICIAERD 2, BT RO L <H#ET 5, = HAROEMERE D, ¢ Foadd
FHE IR, X XA (Sphaerocarpos donnelli), %2 2T BHIREE B 72220, MIWERIRIAORZ ) 4E
D XD ICHIIARL, EEERITITVINEEZ b, 77 A BOREal L AiEkEEET D, d E=a 7 BE=37F, 7
A8 =% (Preissia quadrata) OWERRFE URERT: - Al KiRE), E=7RHT 1 BOXEL b, HERE, MR
& b0, MRIRIIAIEREFIEEZ D, e. =BV vy I5HR, T T4 (Conocephalum conicum) DRERRIR, ¥ ¥
7RI BOKEE S0, MERRRITIER, MERFEMII FEIm ORI ET 5. MBS R0 MR
W, f. B=2 5BV HY ISR, DAY I (Reboulia hemisphaerica ssp. orientalis) OMERRAE & HERRIR, Yo 9=
TRHIREDN 13 JBIZHET 5, [EICFUERD 720, ZXIMEIET T2 < MK ORI D> H O TER 20 H 175 .
MEPESERRN 2N, g B=IFrBU VT avdrfl, YA X r YU F a v 2 (Sauteria yatsuensis) OMERFFE  (fdznz
KR, Yo FavarBoxEiT2~3 B, [EICREIERAZRV, HEEHETZEREDOEPIC O, HERRFEIZRV ),
AR, K[ESLOB BRI, HHIFERN2, h BE=3 7By X237k, U357 (Ricciafluitans), 7% 37 FHIK
FER 23 JEICHET D, MR L MERRIRA 72 <, 1EIRER &ERARIIZERIEPENC LA, J RTINS 2 v, KA il
LCAEET LML H D, i E=arBr€=a 78, r¥=2% (Dumortiera hirsuta) OIEZRFE, ¥ =3 FHIR=E
REWE T DRI, HERRFE, MERHTZ b oW MERFTINIIER IS, BRI 20,

e

¥
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3. ¥ =34 (Marchantia polymorpha) D9 BFHITFEDESE

Y= I O BEFRIMIEIL, Marchantia polymorpha L.7317534-(Z Linnaeus|Z & - Crodk X7z
Z LD (Linnaeus1753), M. polymorpha L. JRFRDE = 3 7) [ZIXAFTHICAFTEREIC L - T,
TEREIZZARMED D Z &3, Linnaeus F &0F DB OBIECTRO HNTE Y, $Z% < OFENSE
B (EFECATE) AFCHE ST & 72, Burgeff (1943)1XF 41 5 & M. polymorpha ($%3%), M. aquatica,
M. alpestrisD3D>OMNE L7-FE L U CTEIL L7z, Z D%, Burgeff (1943)D 5 & 73508 EE, £
< DWFFEFIZM. polymorpha DFEN /3 FERE & L T2 AL B 4L (Schuster 1992), BRI 3 DD Hiifi
DIZFRBO D DN & 725> T % (Bischler & Boisselier-Dubayle 1991, Perold 1999, Paton 1999),
IR ERDER TH > 72, M. polymorpha L. (Linnaeus 1753){ZB4 LTI, Bischler & Boisselier-
-Dubayle (199112 & ¥, JFEEE THIH STV DKM (Dillenius 1741-1742)3 L7 ¥ A4 7L LT
BB STz, EORERIRHEIE, Tk, M. aquatical SIVTWTEHEMIZ—ET 5.

BERO BT\ D 3 DO 9 BM. polymorpha ssp. polymorpha (163K, M. aquatica & S i
TWeb o) 1X, BEREPREICKENMEET, EE RO GET TRZ 572 e
DBEVEDNERE CTHIR CH 5. I BICMEN O BN SHTH D Z &, ATHIRE OIS
IEE A EDT RN LR ETHREST b D, FEICIHOAKIINIAT L, ARRIREEERIZITA
B LRV, AFERIAARICS ML (B)I1987), YFE=a7 & JiENnTn5, KAZIREBRY
TEEEAS B FITREL 0D 19524 | ZHERS WL R 7 [ CRRAE SV Z 7R T, M. polymorpha ssp.
montivagans (ME3K, M. alpestris & T2 b D)L, FERIKROIEI2 emiZET 5 2 & b 5 R
DFEM T, FEREOFRIDO BN S 720, I —r v /3T, (L2 I I R 750
SEBEREICATL (ML < OEMERHCORETSR L H D), ABIREREIZIZAET L,
AHFEL Z N ETORT, HARTIIOMDMERL SIVTWRV, M. polymorpha ssp.ruderalis  (1Ek,
WFDM. polymorphal SIVTWe b D) 1X, FEREKDOFREDOBHE (KT LR VWESY)
AT, MG O BMICIER N5 Z &, EMEIRROA AR R A I DT 57 8D
RN B 5, NBNI7eEBREE 2 A EER IR IR < 94 L, B PERIC AT 2 HlIc B AR
HHiDb, BRTHAROEL TERIZAERL, “B=a 704 THEN, %< OFFE=E T
FMELE LTHOWOBN TV D DX ZOHFFETH 5,

Burgeff (1943) OAMEFEERIL LR O3HFEDOBIZMIEIRZE 2 5 LT, BBRREWERZ R L TH
Do THIZED EXYTFE=T5 &M alpestris (BUAE, ssp. montivagans & LT\ 2 & D)DH TI,
FL A ETHENE Z 72000, I HICAE LTI =TIl E b b 0n b5, —
7T, B=371X, YFE=3F LM apestrisTiVENE DB TR IZRMET 5, Thdzx, 1
TEB=370, YFE=357 LM alpestris DHEFRIZHLR T 5 & & 2 72, Schuster (1983, 1992) $, %
DEZHXFFL, E=Id 5 OAFEDBAAREIZROND Z b EB=a71%, ERRUCAET
THEREICEIRT 5, EFITH LWEE B X T2, Z0®%IThivT v A L - DNAZRIOfENT % i
UC, Z20OHfENBEMICHXAITE D Z LI LN o720, B =37 3o difE o JEfE
WHEJRT 2 &0 ) FEILEAS S0 Tu/eLy (Boisselier-Dubayle & Bischler 1989, Boisselier-Dubayle et
al. 1995), YetoREI W OMFELIA =9, MM YR EETr) TH D Z N> T
% (Bischler 1986).
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4. ¥YFE==% (M. polymorpha ssp. polymorpha) DIEAR, a. FERIK (MERK) O, FEIREITHIE <, RIX 4~8 mn
IIREDAENE =T LG, AL ToMERIT ORED) 133ERIEDEERIT ITALET 2, MERIRIT/ NSV, A
3~3.5 cm RO D, ZOEARITEMIEIREZ O TORYY, b, FRRIEPIERE. PR KE=rnambE T,
FRISER O R RANERE TR (RHD . . JERER OFHEY. SEE 7R, DS RMRTHEILI, 2% (K 15 O
= DR OfTEY & Helgsd J) . Specim. exam. Japan. Pref. Gunma: Ozegahara, 1400 m alt. H. Ando 9143 (HIRO).

4. EZd5DEFER

B=ar OEEROMIKAZX 5 1RT. B=I 73 oy &R U<, BROZERE S R
RREAT D, o a sy LRk, ATEOFERE 22 oMK CGERK) IXTHEMEOERIETH S,
TR THERERLRR C,  BERRICIERG 28 2 DT D HERRFE, MERRICIEINER 2 DT DHERRFED TERL &
b, Z<OEAFETIE, BhliaE DNFERORONTZR OB S0, B =T 7135
T, BBV THAMZRWT, RHIMICHTZ 0 kx & HERRFE & s TR S D, b0
BT CIER S I ERRFE DS MERRFE IS » TR T 203 & 5, HERR OISR CIE D Tk 1
DERROEIIZHCERE L, WE TN TOND &, SZRINIEAEZLED, EHEORRI AL
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SID, fal FARITHERR DHEZRIR D TEBIIEEE L THtR T 5. e F RO CIIBE D A B 20,
HBAHDOIF DB SN D, KF A DI SR F-23 83 L, ORI & FRTHL 2 Al A% T
WIKDBSIER S D, AMARRZIT L2 FIRET T <, MEIEROEMFIRONEIIER S
D WEMEIFIC Ko THIERE R I AT 21T 5, LU, AEROKEE TR ONDIEREIZONT, X
DEEL SRS D,

AUAE

FHEN BFESF e

Eoimix
(HEiR)

5. B=a 7 0AER,

5. BFLIEFHRSF

=37 ORI 10-15 pm FBREOIKKE T, RHENGKHShd &, XS 7R ENTE
ZIFRIRT D2 L2 <, EBICRIFET D, FEIFITTUKFNT, REDNAEREITD Z ENEE
THDHI END>TD (Inoue 1960, Nakazato et al. 1999), 7 1IFEEDERIT, K/ 2 >Dflfa
EHEUDRENHEITH (K 6a), DD BH/ANS WAL DITHRMI OB CEHEER) 23MBE L,
REVHAIIEE DT S Z LT, RN —FICE R, REICERZ S OFRIKE 2D
(Inoue 1960) (¥ 6b), E D% AHANZRMRFHEIT, SRROIMNEERT (K 60), &HHRRED
RESIZRD L, 2 HMICAZRITHANE U iifa /A 2 4 0 R THmMa s HBL L, JFURIKR i
FERABAED TN S3 73 TE 2 (Leitgeb 1880) (X 6d) . & HITJFSRIARD ML +HEIZHN L,
EEE TN S R AT 5 BB O ARSI R S D &, BEREOBAE (/v F) BERS
, EHZ b o FEROMEMIEOIERD B4 % (O'Hanlon 1926) (X 6¢)
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6. B=a 7 DFRIK, a. BT OERFIOMILGHTE /NS WHIRE ORI HET S (KD, b, FEHERIR (R
A 2R b0, Bofliassdie o 72 JF0R, o WIIOECRIIFE ORISR NS — 2 2 b 728, B RBLRDOIE
b0, d FURE RICA UTamiile (RAD, e THNGHIRAANEC D &, £ ZNEAR (/ vF) Lieo>T (RHED, F
IR BRIRDTERA G E 2o

6. HEYIR (FERE)

R L= = ofiik (BERA) 1308 8 mm 7>5 15 mm F2E, HiEo/E 0% 0.3 mm 2>
5 0.6 mm FEET, “ORICHR A KL TRET 5, =234 B ORERIKO W THEME 5
fE LTk & 7e > TR Y, ML OFHM Y R I I fOBERYE & A FHOIRH] S HAEER
& (simple thalloid) & JIZN 2 DITHkE L, BEHEEERIA (complex thalloid) & KiFdh s (X 7). #EIR
ROTESHTILOBAELCE AL TER Y, TOMESHIINHOEAREERE 2> T D, iR
ZRERCT 2RO YZE, 1 DO TERMAY (apical cell) 234 LD b5, TEmMALILEL O
HIRIZ HEATRELT, MEICEA TR Y, WESRIZ X > TE U X > TRFRIZEY B
FNTWNWAHZ LT, offas XEITE %, THmAIOEL CITER M RN Z > T D
—J5C, TESSMIE B RO SZRMEE IR, MRz M3 Fma s chiiEd 5 2 LT, ik
DIFREFERIC EE L E A 5> T D, a7y CldlEmiiias 580 &k 1 >offila (2
7 A MICHRT HMIEEE A v 7 7 A b & IO, IR 2R 2 RS RIS b5,
D OREDIRIZA 0 7 7 A4 RDPEBERSTEETH Y, Aa 774 MIEMIROMIRE
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DIRHALL T2 o TND W2 5, THmAIROR, TEmMiaOMiassZ 7 mofl#E, Aa>7 7 A
T ORI E N Z — o OFBINEE, SRR B RRIER 2 XL T\ D, E=T7
OTEEAIE 4 SOMIf Sy Hm 2 OB Th 5 (IX18), THumMiao B hm (UM 5 m)
(3R OREHEAAN AN TRUE L TR Y, MEmfl 5 ET DB L G I L > TRESNT
W5, THEGRIRL DA DT EANCEI ) a7 Ay MChkToHE AR T 74, 8
mZEl Y HENToE 7 A2 MCHRT2IEm A 0 7 7 4 M, FEREO IR A R T 5 Rk

(R EHE) L%, HmEMROMITIZEIY HEN/ct 7 Ay MIHERTHMG AT 74 b
HIE, FEREZRERNT 52 TOMMA 2T 5 (M9, 10), Ar 77 A T4 [BEIOHIR SR
MBI, MHFATT 7 A RDSHIRLE 22 o TR T, R M (RFZ - %), 5 miEM
ik, B CGRIRMEDORK), MEmRPGEM (R - kR - (R L), EmiEEHEME~ L o5
I NET % (Crandall-Stotler 1981), ¥ =7 DA, MG A0 7 7 A OO 5E 2 —
N, TEmAlEE <R ETHY, “RIEHmMIE (secondary apical cell) & b X _XDHIRHFENET
L7, TESmMf G A a7 7 A S OB AR &0 5T 2013 LV, E=a70%
H—DTHMmAMIEZ © 72720 IR U7l E O EF 62 < H 5, L Ll 2 ERL, T
AIIGE T O A 0 7 7 A S SEE A OJREEZ TR L7 2 & 2 i T AU TA Sl ia 4 [F) 2 C
x5,

EREOFEANL, REN7 F7 7 TEDLONIREZPEIEL TWD, TOHE FITIE, KE(air
chamber)23 b5, flx DKEIL 6 AILO/NEEZHK L TWDH720, BERIKEZEESBD 5
L 6 ALDOEERD A2 D, [BITFRITAET HKELL (air pore) ITL > THFR LB LTV D,
RESLT 4 PO/ BERIRIZER Y PHEN MR CTH 0, ek TR Bl U 7 MiaiEss
Bleasnsd (K 11), T =37 [EE, HEEFEMOKLO L O ZeBHPESEIX L e
WEFIR SN TWD, L LE=37HOW L D) OFE CIEKE L2 PSR BlE L 7= Mk
DH L, EHEHSOMES, WEOEICEVERL, [EADOBTEZEL TNDHEEZXD
NAHHEINBEE STV D (Walker & Pennington 1939), 52 O WNHICIZEERRIKZ 2 < S Tofifa ([F)
{bs%; assimilatory filament) 72373fbL, JeARKZfH > TS (B 11), KEESL & MR 2 2 72
RENL, RALA i A T HERE ) OZEPIERE & FIERIC, ARGk A B BP0 oD, KB L
KT VWERFED IR IR E AAEMIANICE S T LIS o TV D (Meyer et al. 2008), K =EFLOBHE
HEE 2D, RERR SO THD &L, HEE Y ORI & A~ THEEUZ L D KRDIE KN
REWETFHEIND, LAL, ZOZABIEHD, HmIcH: LR N D DK OWRIN A 3E
TWDHD0E LitZe, BE=3 7 HOK[EOFRAEFICE L L, Hlo&NE O/ & 2 %
H O ORI AR U7 ARSI 28 (WASEE]R; Hofmeister 1851 72 &) & 5 HfRAME O
HIR R ORI B IR D0 (FMERCIR; Leitgeb1880 72 X) D2 OMRdb o743, 7 X A%E
==/ %\ 7z Apostolakos & Galatis (1982) DOFEAIZMEMRFAIRIZEI, KENH O MICHMERR
ThbHILERL TS, BE=a 7B\ ThH, WMMEROTER T OB A 285 L, [ED
PEREREAB D &, FIMVEORBMFE LIZRMNAEL, ZAPIERL TREL 2> TV DHERT
NElETES (K 12a<),

KED FHEEOZERIR D BEE (AL, parenchymatous tissue) | XRTEGLHE & 72 > T\ 5, X
FARRICEE R E <, MR EE T, FERRNIIMOME L /A<, BRI FEZE L TV
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%o WLk oo AR EE | 2 I THE G DRl M EAZ T 2 NS E I R IR S B v 5 (1K 13), D
WZRZ 72K (oil body) Z & Tella (H{AHNL; idioblast, oil cell) 1%, FERIAKD LA T4 12
HMeT 5, BERA NIRRT THDHMERIL, A V7TV A MeEMOER, SEO%ER->Tn
% (Suire et al. 2000) ,

BERRONE AR (Hur 28 5400 (21%, MEF (ventral scale) & {RAR (rhizoid) 2373kd % (X
13), BRARITFERIRNE H O LKL 3R A EOTHE L TELTZHOT, 1HlaNrbR5, (IR
20X, BEACR, BRROWNAEREIZ X 5 80% b DA BURIR (pegged rhizoid F721% tuberculate
rhizoid) &, FUINRBERCROIEE LA 7272 EERAR (smooth rthizoid) D 2 2D A 73 %,
WE TR DWEZH S TEY, BEGHOMES M S R > T\ (Kammerling 1897,
Schiffner1909, 4tJ1l 1977), AFAARITA S 1020 um BREDO S DONEL L, HEEENHAE LT, 3E
WO IR AZ B3 X 9 ICEmIZ - THONTW A (X 14a, b), AR, IBEZ KT 2
FECHIRE 2 RV SERf & 72 578, k325 2 & C, ENENOMICE < BMERSZFA L,
BRI 2RI K 2G5 NARE ) OMREZ > T 5 (McConaha 1941), —J7, FifF
BARIE, AR LV K< (2040 um), FIZHRO 25O 0ZF DA AT, HIlWE
ICEATWD, 7272 LAEEEDS 20, JERIEOH WIS TES SR E o Tn o 2 &
B2, FREIRIE, FTHICHEL, BEREEZEMICETE L, BRSO/ ZHEAT D%
HEbHRoTWND (K 14c), BE=T D% < O CTHERZ BT 5 B EMIZ O D FEIER
A28 T, MENIZRATSZERN 0o TWb, Rl LA E=a 703 fifED 5 b,
M. polymorpha ssp. montivagans OREWIRIZIL, OB =7 E LR, HEFERALNLN, B=
D LY F B =D B (Ligrone et al. 2007), ZE3£5y DEWGATIZIFATEE T 5%
FARECITEA & OIENVEI2 D, FEIEE OIEICEHT HMEEZ K-> T LE-T2O0E LV
W, B=3 7 oWEEREICIE, ATarT VU ARERLTEY, MYMOLEREZREL TW
L eV HAELH D (Kutschera et al. 2007),

Mg, BEeEEE S X o I5ET 5 1 HIEO koMK, oS, B=
ITHDOEERECREDNH Y, BEFET IR0 1 SORL LS, B=a7 TIHEEREOH
Rzt AT 3D, FF6INCTALE L (M 15a,b), HHRD 2 FNZIIMD 4 FNTITI2NZEEIR DA
s (K15¢), ZOfMEMIE, b &b & EERIRDO TR T TR R 2 D & i
O ROITHEELTREL TV D, HEWIE, TR R LIERE R O EALE D AR A~ BB
NDITHE, JEmMANC S ZIAE TSR ORI AR OZEE & LTKS (X 15d), o 251
DI IIZERBOFRERIZIR > TR TET OO B D, R ERZ W2 5 a2 #pk o
S ZTER L TRV, 210 BV VKSEREDEE & 72> TW % (McConaha 1941, 4bJ11 1977) (14 14b),
AAEE =37 BOMOFEE CITME 1L 4 FI2W Y, B=3 70 L 9 ICEREDBENHRKEL
FMZIT AT Z & idenic, BV CREZ R 57O DOFRIEIC /2 5 (¥ 15d),
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7. B =2 BRI ORENTE O, 1
TR 0D 3 BRI I R EFLCOMRITE U
R[ENGL, TOFICHENTAHR (B
B) 2o D, EHEEREOEMR &R
RAMET D, BRIARDEEFT IR S X
ICEERIROIE I 2R AT 2, TR
RITENC > T TV D, ZEIRIED
T2 AR 2353 6 B

S BIEAOT A~

8. THumAlE (RF) Z&ieflikbl i, a. FREOHILEITATR2UA, b, HIEEICEE) SRR T2 A,
c. HHEHEICEE ORI Z B 2000, d Eimiila & B DA v 7 7 A b DSR2 — > ORI,

BEXAQ77A b~
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9. XABDOHEREZLDAR T 7 A bOHRE AL — &, MBORAERIELE 72 2HI00E, a. a~vF A7~
Far (FIFEME), 125020774 b 1IBOENEHKEND, b. a~vF A5l 2 huAf 730 FETLEE
). 120ART 74 bipbRERRZEL NS AEENERIND, VR T/ EMY RI T/ E CEEME), 15
DABT 7 A MNpb 2DZHIVAATS, HDWNE 2 DI BFENTZ LOIEPBR SN D, d. B =7 #fifi] GERME),
avFATMER CRRANE = RmTH, a~TF I TEZEAT MR, BREOR G &b,

10. B=a sl An7y
A - OMEFTEI R, FEO RO
a2 580 S ffa o
MRS B AR 2 (03 1 L OR
¥, 1~8 ORfEFHIT T E R,
EIROREOMAE T H
Sz 1R kT 5,
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1L B=aroKELEREL, a. FEREEEOHIKEL. 5~ 6 AFBOME~ DKED P IEICRELSHAT S

(RHD, ZERKFIGHICITREN ML LRV (REH) AREEHI ST D, b KRELOWH, [ELE LY £
PR RO L 7oL, SREALICET A RIAIEE T 5, KENTIIIERRICE AR S D, FEEICIIEERA
DL LR, . RN RIZKELOR L, BIEOTOIZFUbREBRE Uiz, KL (B 1XMFE O R %
Ho, d. KEAOEE, HE L7 4 OB D H LHFRICBDO LT 5,

-

12. [REDOERHBE, a. FHOFRLGHBOWHE, KELOERE R 5REHMRMICEC L3 &M R L9ikLo

OHHRE (R, b, FETORE, ROZTEMPECALE (KRFN) TETFHAICHROEPEIHZET, K
FIAOERONNIRLE) > b D (REA). c. LR ZMHATZKE,

ER

B\

13. ARk (BEE) O, a. FEREOMERKIZIFEILARD S D LTRSS, Frr R EL TS, Tk
OMBITIAAIAL, b, FHREROMIITITBR R HIROBER S 5,
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Al

. Al T E.'Q
14, ARUR &R EAR, a. BERIEOERIZIE > THO L ARUAR, BERUR, BRIROIEEZ o, b. 3
W R OFRUARDH, Wl LA ICEDN TV D, ¢ EMITFID > THO S R AR,

15. Bk A OTERE, a BEIRMKOEm, MEREH (ORI PEmEAZE > L2205, NRIOERR
(IO A TN EY (R 2395, b, R O3 OfEIX, Wl 3 519, &5 6 S
BT %, e INPIDOMEER OB, ISR R S D (ORI, d. B S LI HRIRA TS, THm
R8> % 7 F OESIIEEM 50 H L7z j@if i ThRESN TV D (RED . RIMIOREIER I3RS

DFNHIEAH L TND (R,

2 i, €. G L e
Wa oty ik Ry 00 L €
X ATPGMBON )| A o &‘& ¥

7. SR M
TERAE DT EHRITEICI > T, BEMEEFES ORI, gemma cup) 2SR ESLS (K 152), BEHE
FEROFIZTNIAR DD Y, SMUNZHENROZEEN & 5 Z LT, b B =77 EEp ML

M. Shimamura-14
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PRE L OUTRM L OFRIS D 1 212725 (X 16a,b), EMIEIRONETIE, EEOMILZ IR &
LT, MEHIENNLD ERDETRA LRSS (B 16¢), MEMIFIXHARIROM & 2 DDA
ZHb, HIEICREADH 5, MIEOFIZWEREZ LTS (K 16d), MR T 51T,
BB ZRET DRIKENMES N D, HAHIRCERAROJFIE & 72 DM & b5 223, MM
DOHNEIZHE E > TV D ) BITKECMEIEA 130t T, REIICEIEMEZ Rz 720, iR
JERRE R CRIFRINCI Z D720, EHEFITZRRIRD L 5 2 5D H 2kl 2 &, MHE
DINEZE RS TZEEMET D, kA SAELIURERT 2 EMHFIL, BV LE D 2 & THOH S
WEEL, MMEIERONTICERET 5, B L EMESEL, BUEEROBIRND EFIZIEN 5T
#5185 (splash cup)lZ72 > TV D728, BEMEIEZRNICE B TZALC L - C, 3R & IE S TRERITHR
WD, EMEIENIEPEIEER )N D 120 cm OFEREIC £ TRRA S &) itdk b 2 (Equihua 1987),
PEEERHIE I ZPE D 5 &, BT A NSRS b L, A OTEIE N EE 2 458, 58
D & AR E D,

16, MEVEIRSR L HEMERE, o MEMEIRSR. b EEMEIRGRORK, TR ETOIMUICIEENEL S, . EEMEFROEE O HGR
oMM, BRI (RED) &b, d Wb oREL TR, MBSEELR (REH) L2500/ v
F (RFD,

8. IfFfT LM

HERE & HERRIZZ 0, HERSHT (antheridiophore), WERSHT (archegoniophore) & XiZiv s, Axik
DAFER A 53T 2 (417, 18) o KESRFED EER D FIRIR O 1E T o 5 HEZRIR (antheridial receptacle),
([ZIXIERESS (antheridium) 7237307 %, HESRIRITZERIKIZ LS RI7BIEZFF > TR Y, P50

M. Shimamura-15

BSJ-Revi ew 3: 98 (2012)



Y BlA e RiRR 3:99 (2012)

8HT HHDONL (M 17a,¢), HERIKRPET 2R T, B O H AN KECEER, 8
AN NG e & AR 230k % (X 17b), HERRFEDOINOWE 2 Bl53 2 &, FEIRIRIEH 2> & Hif
FTOEMMURDORE 2 WA TND 2 ENghDd (M 17c), A LTZHERRIRIZ, TEOIRWEE A
b7, HERRD FEICKZ 72O TUVMEIE L 72> T D (X 17b,d), HERRFE FEB ARk O
ZRIK (archegonial receptacle) I, < 8-10 & L, FHIRZ%E (digitate ray) & LiEN2#E%2 1o (1K
17a), fE A ORI ORI, TESHRAH D, HERRRO K EIEFE CiEIIER (archegonium) 73
Wa LR SN D, FRIRZEHE DI EN RN MESHE T, EINEROSHE 2SR O 711
FIZENTW DR, Z D%, MERRRITHRR AN EE L7223 DAEET 5720, IRt AT L,
BRI Lo ALEICIER S D K 91272 D (IX] 18b), MERRFEDIIOWE 2 BlE 3 2 &, MERefE & [FIER,
TEIRIRNIE 70> 58T D ARUEAROHZ 2 52 T D (X 18¢c), MERRFEDINTIE, ERNE
R bt d %, MR, HERTOMIIERENICITHE S EE LI-BERE LR TE 5, £, I
IR, MEERIR S EEICREN b L, THENCITEE A RROMEDN b 272 &, AR 72 E 1325
WIKERICLTH D, MRRROIRREEOWHZBIZET L &, FERERAIIL, BRIZR-72b 0
ThdHZ Eenbns (X18d),

e EAB OT HIFS B

17. HEZRIROMEIE, a. HEGHFESMT, b, MESRIROMENTE, c. MOMWTE, d. HESSROER, BEMEERE, KManIE
fif i cEDND,
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‘ .W;‘.'ti} i '..’: g X L
i Y >
L R A A

18. MESFEDOMEIE, a. MESHESME, b. MERHEOMENHE (FEOMDIEL), o MORMTIHE, d. FRIRISE ORI,

9. &z LB

ISR XERRIR OB OBIE ORI H B0 H S 7= REO | fICER T 5, SR iR
TLHWMET, T2V L 9I1C, [EICLS P, 77 2= RobEFT (ERFREE) 2k S
% (X 19a), EREIED PRI H 2 1ERw 2 B ERVVRE L ITRR Y, ERIRZEONED
i, FMER T, RO EDH D HAEL S (X 19b), @EkbGasiio B, 7
SVFLTOHM LB U TV 5, BRI OVIZ S5, | MRED Y ¥ &> bl o NE R R
f#k (spermatogenous tissue, androgonial tissue) T 5, F&JFFELAR XK 7 & 72 2 K Al fa
(spermatogenous cell) DFHD>5H72 5, FEFRAITHIROMEREZIZE A EET, DEGRNEAR
T DA AR 0 IR 720, KIFMRIIZ B O/NS 2 GO G725 (K19¢), Ekbas
TITON DR OMII I TH D, Kl (sperm cell) Z kT 2 FiEEMAE (sperm mother cell)
DD, BEAFORMIREEZ6r UHIRRBE DS RLD F IR SN D720, X =AF0/NE%
B0 (X 19d),

Z A BEDORIR O EME > 2 TIEHOED L 9 e ERIROBUNE R L (BRI, polar
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organizer) 7> DIUINETZMNE Z 50, £ OWNHEBIZIZH L/ IMER 720y (Brown & Lemmon 1990,
Shimamura et al. 2004), L7>L, FEHIIOSGETIE, 1 JOHLVIME (centriole) % % o 72 HULMA
(centrosome)2S HEL L, ﬂ'*jiﬁﬁw@ﬁd\”@ﬁﬂﬂiqlu}: 7#% (Carothers & Kreitner 1968), H.Lv/MAIT
R K -~ T DI FE CHIE O FE LS LR/ MA; basal body) ~& 2T 2% (Moser &
Kreitner 1970) , FEMIRDKE -~ & ZRET 218 T, MIRE O/, BEOER, F1Fa OMINE
WiE (e, 2774, %r¢m)@%ﬁﬂk % (¥ 20a-d), FEpk L7oRETI%, BEE L7
PRI 2 HD D RWVIMEEZ S5, BB KOICAT T L KENDMINE DR H 5,
SHROMIEIZIZI ha > RUT0RH Y, %J%'%Lﬁi CHEY DHFRIEASE D D& S ITANT T 2
AKOHEDPATIHO TN D, B EHEORICOMIEDEE Y 235V, REOMILEIZITEE
AL I bary RUTHRHL (K 20e, 1), a7 EHORFO I k:/%)7%@ﬁ¢ﬂ§%®%
IR FEBIAE N D Z L B3MBIER STV D (Yuasa 1952), Lo, >/ A7 E X A FHOKS
M2 KE -~ L AL RE T 5 iR THIIWE AL 2 7 IZHK T %5 DNA AR OB THAT 5 2
& (Izumi & Ono 1999, Shimamura et al. 1999), k4 22 FED AR 2T CHERA L I 3 R
TRRHBIET D Z EIVREINTEY (Pacak & Szweykowska -Kulinska 2003, McDaniel et al.
2007, Jankowiak-Siuda et al. 2008), D% < OFE FAEY & FIREZ, = 7T HHIIRE A VA
T BEMERIGT DO OBENFET 5 B2 biLd, A THEYOHEOWmE, %< DHE
AEWNTIED 92 WEEDOWINETE (HEE#ER) 226722570, BRI H A =AM bizan
DIFHETH D, B= :7%&@ AR DTER LT, &2 WITERER T O RS HuIC 1T
HEEOIERE PRI A PR 2 W T2 2 < ORI SV, AT T4 2T
DI NE DHR, %E/J\ﬁi@@ﬂ%iﬁk, SRR LIRS e LS RN S STV D (Carothers
& Duckett 1980, Renzaglia & Garbary 2001),

EINER Y, MERRR OFEIBOREGMIUCEIR T 223, MERRIRIL, FmiICE T D HERRIR & iE o
T, EL AL THET 57, HORRERE LMK TlX, Bz /2iEdnes ilﬂﬁﬁg DT
TR END, EIREs 1T AICEIR L, kO 53T 22 K - TRONCNERICA
C7-Aifa s, DREAERE & 722 (X 21a), YRR LIEINER AN AR T DITIEV IR L, HEELQI]
OB OER & 72 DAeHAE (cover cell), 4 {ELL EOSHIEAAL (neck canal cell), JPFHACIZHET 2 IETEH
i (ventral canal cell), JNHMNE (egg) ZTERLT H(IX 21b), #eHlld & SEIEMIIEAS, 1EINERD REE
FECHRET S Z LT, B3I ~2ET 570 0mEAH< (K 21c,d), MEEMRIZNS <
B, ZREREE CEGFT D LB H D, B =T i CIISHE 2Rk 7 2 SR 6 FCir O (1
Wril CEIEAIIL O JE D & 6 fHORIRIAE Y & <), EDOWNER, ZHEOBRIK 1238~ E BiET 5
WL 722 (K21d), YA I/ fCrESEians s SNl SO R cHh 5, 58k LIz EIigs
7T AT, EHATIER (venter) & EWSEET (neck) =4 5, Hﬁiﬂ@lﬁiﬂ 11 E D HNAm fa
N5, 1EINFROHIITER O R OMIIZE Y PHENL TV D (K 21e), AR ORI
FmsZ 5 &, EINGRAE A AATERR ORI L, {f‘bffﬁ)ﬁi(pseudoperlanth)k XiF¥n s,
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B4 20. K57 OfE & TEAORRE, a ST ORIO FMOMILSEL, b 8, A7 74 UBUNEDTERL, o MltE DR b
LEDEE, d AT T4 VTR oI EOME, e OB, L MO THEMETBELLE=d7 K1, ae
Carothers & Kreitner (1968), Shimamura et al. (1999)% £ Z{EX,

M. Shimamura-19

BSJ-Revi ew 3: 102 (2012)



YR AR RT#R 3: 103 (2012)

50 um

21. HEHREROTZRGEIE, a. F\ OGS & NEOINEHING (RE0) O, b. &G ONMIIZRKE ) ORI,
c. PRI ORI & S OI(L) . d. YRS, SO (RED) 13 6 MilasI THEN D,

e. 5oR% L7z gigs,

10. 2§

HELRIR IR DMl CREZRIR O A AR OIS 5 &, ZOIESI CiEfaa i L, &6
freD EEROFLE 8 U TR D ERRIR BT E o 7oK ~EHT 5 (X22a,b), & OFLOKERTIHE I
T—=FHT, HAPKS 2o TR Y, BRORE 2R T@EOKEL LI, BRARZR ST
% (X22¢), B=27 BIZITHERRITHD 2 WFE S 200, Z01E, HERKROERRRZED L)
B, KPR % 20 com T < OF & F TERITEH L, JBIC X D8O 247 9 (Shimamura et
al. 2008) , 5D L T A, ZD X D RZELRH ~OREENN /M FEHITE =37 T STV,
=T TN TRERRIR D FICBE 72, T2 aDREANAKIC L > Tixhalidsn, A
IR D Z & TR L T\ D £ & 2 BT %, Duckett & Pressel (2009)23 A F L 7
N—"THEME UTIRE &2 RO RIS T L2 FZRIC K 2 &, HERR O B TRk ki ITaK 30
cm OFEEECRR OB > 72, —F THESHED DI S NTZ A F L o 70—y, 1 ReLINIE, &
10ecm DR E Oz v =—DFHIAIIRIZ, AREROFITI > TIRNRD Z & bahole, £z,
MR A B L T2RICIR Lz & 2 A, 30~60 43 CHERRFED EFSICE CTHEA LTIRNEI=E Lz, =
N OFEFIL, FIRMAROIEM-CMERRFE, MERHTICIEET D A RUAROF AN, WA Rk %
TEELEDLET TR, ZRHICBNTHRFOBERREK & L THiEL TW D AREMEA R LT
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%, HERDOULL THEBT HMEROMERR TIE, I EIERBEBRMOITANRA L, WIZIT
RNCHTAAES N IEIIER T, R LZIEN YV O bL DL b5, SN TR TEE L
THERRIR MRS BT Oz d & bRGIITIERR S HL, SRR IR 23 B2 BT 5 EAS - 7R AE
THKGANCRE TWD Z EAVRIR SN D (Parihar 1956), 4 & ERSICHMERRE OWr #8122 L C
Hle & T A, MERHFEDIOBARAIIMERRIR CTH v L, 2 OFRRZEENEROBARR & —fi &
272> TCWND T ER D hoTe, LIEh o> TE A~ ORI OIEE ORMICALE 5 EINgEHE,
WA FARFUICE Y PAEN TV D (K123), K FIFTMEROIRRIB ORI & 2 Bl 1L, EINRD
TGEFEET, FRROBMEBGUC L0 ZEWIEITND O TIERWES 5 iy, K3 EIRR
D5 DA B OFRWECFHE LN TR BERH S ETHUE, T mm BLFO I < BN S L
FQWANTAN

b,
£ e

1 A 2 ) ;’« - / o
ct?’.",-"..’ '\ Ve 7~ {NPF:.W"I..

B 22. KO, a HERRRD LOKPITEH LR H(HE LTV 25857, b, wkEesEo EoREhin. ()
LI ORE (R, ERBaIEICIXEIER N TE LW, B b a5 ERBIZHEN - B ITViERE LTH
LOLND, . TN (K LREOHINE (KR, O OWmIZ7 —F T, OB DML bOKE
LITARD R0 D,
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23, WERRR OFRIRZSIE IR ORI,  MERHEDO NERICIIZEIR IR 2> 5 — R & (270 > ToARUBARD RS A Y IA AT
D, IENEREEIRIRIGE ~ L e < ARURDOHUTI Y FIEN TN D Z &350 %, FEFIMRIRZ R L TRET 55
&, HEE SN LR ORI 2 RHICRT,

11. BaFE

SR LTI, EIREROWNE TRl R ARG T 5. £7, ETHAICHHEL, ET 22004
RADSTERL ST D, RN TEIUCEAZT D K O RIME THRPFBZ D (K 24a) . SRV MAIOHE
JORET, WERRPIB Y, SMUTE LRWNRIOMIEA A Uz & &1 (X 24b), SMAlZT 7
4737 2 (amphithecium), PNHIZ > K73 7 A4 (endothecium) & KO, ZAFTIET > 7 «
TV LINBFHREOHZDZAEL, =2 K70 LB ITREMERE (BT E#k) osNELDL, Y
J ATFOKE G, EVHO—HTIE= Y KT v AnE, HoRLEmodt (ar 27,
columella) & JIEiL 2 ZFHAMO AL, RUFEFRKIZT 7 4 7 v 0 MTEIRT 5.

AR L7z K 912, S E 2 o TGRSR O > B 1 2 DIEINERZ WAiAte K 912, AR
(pseudoperianth) 3 FEEET 5, & BIZEDOIMAN G, HIEE (MEBIE; female involucre) TIRFE IS,
R, 8% OFRIRZGE OB ORNNLE 3 2 IR 2 B0 PTe X 9 12%#E T 5 (Parihar 1956),
EINERDOIZERIE, R EROREICFEM L ClRE L, R EZEEaie s ) 7 7 (calyptra) & 72
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%o, DFEV, RARIINANGIEIZ, BV 7 N7, {Afbfk, HEICEY 3 BIRESNTHRET
% (1% 24¢,d, 26a), 1V 7 N T EAAIEHNE, ZTRERBZ ORWVERY REE LR, X EEDO LA
W ZEEEVE X A JE I, SIS 2 AT 2 72D O 2 B (bract) & KO, ZONERIZH
%, JAFHOENE S L TR A2 EAA TS K 9 1IZH 2 DIRORFEMMEZ JEHE (perianth) & K A
TWb, B=a 7o ko, Ak 1] BN 0nERIEX A 5T, RO ZHEME 2 1
BT RR DB DATRITNDGD, BIEL B, 168 &AL, a7k s &
2 Hivd,

Y TIRER, BRI EFIZm»o TRET 22, =30 D% < OFE TILIEINERN
MERRIR D TERIZ T ZZOWNTWNDEWT, JHRIIIREL, THIZm) > TlET 5, g
It & A SF L FRE, 2, W, W (JT-58) O3 ODES ML TETWD (X 24d), 2 (foot) 13,
BABIR & DR/ T, BUBIRD O IR~ DR TR 2 H > T\ D, 8 & BRI e
WAL A JREE (placenta) & J TN, FREETIX, BOMBAR, Ba-(AX5 O OHIAE 2 EME 7 ARIE % 2Rk
%o Z OIEEIIEAB AL IR O E RS L BER H 5 & B2 BTV D, TR & 3 2 ekt
LT, MBI OBRICEMRET 5 2 LT, #HiafkiEsmE oM LT, #ii, 1=
DOFRE & = DONE O sk (sporogenous tissue) 2> 725, FalEAHARIZIE, HORRHMEAD (elater
mother cell, elaterocyte) & faJFH#MfE (sporogenous cell) X272 > T3 %, ¥ =2/ Tiiish
FHERRIRIE & A IR R HZ2 1T, MRAERDOAHEITV, HORAHIN (elatercell) & 722 (P 2
TRV ECIIHCR I S A U CTHEIINTS) . REHIRIE 4 1205 5 [ OMIRS R AT, 1
DK KT L 16-32 EIZHIIN L, sy R 24T 5 B B:Mfa (spore mother cell, sporocyte) & 72
% (M 24e), E=T 7 BTIL, B=I7 %250 TEERRED AV T3 T OFG-0RlIE 7 k&
DEZREN L < FHR BTV 5 (Brown et al. 2007, 2010, Shimamura et al. 2012), ¥ == ClIfu 1Rk
HRIZT272 1 DO FEK GERER) 205 (K25a), ORI~ T4 20208, FkD
el & 72 D M E SIS B T2, DN EITIERRDBL T K-> TH &2 UOIE S 7zl
IR > THEATT D Z E R0 > T D ([K125b) , # A FHETITHOH LSRR E Kidh s,
el Z AR T HCR DSR2 ET 2 2 e 3 d 5705, B=a 7 OFHOWNEITNE T
EHCRANRRICHT L, BORRITERD by (KM 26a), M3 1 >ONE-(K&H72 Y 300,000
PLE, 1 OOMERRENS 7,000,000 EHLL EFEA SN D & OHEENSH D (O’Hanlon 1926), 1 DD
FRFEITED GRKIT T THRR 100 {EFRREE D Ra-1-R 2 eI IR T 5 & W 9 il (Duckett &
Pressel 2009) & % DT, FEEED 1 DOMEFHEH 720 O T OFEAEIT D - & 20 H LI/,
B EHE T 1%, WREITERIRDOIBEZTER L, AoEHIMIRE 2o (X 26b), SRS S
T OEFEIROIBEZ TR L, Bk aTITAIIE 2 R0, JEMIL Cd DR (elater) & 722 (X 26¢) .
fa I, EIRRRICHRT 20 Y 7 M Z 1A ENTREBTHRET 528, 284 BRI,
WMBEL, $IIH VT RN TE2M0, EDICh YT NTEE MBI L wEE Z TR, 4
WZEHT 5 (X 26d), EO%, FHRENRLTARD SN H O ABANIAI, HoR D ZES T 5 Z
L TharAzERIcrt s s,
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24. JAFAEORAERE, a 1T @A) D@, SERIIORMIOIHE (R 3L, EAT D MRS
SN, b, T RT T ABEUTR, ZHEINORAIOS R E (ORI &0 SHEIZE MR B30T %, o IROBR
Wi, BRI, JEIRRROIEERICHkT 20 Y 77 1T, IR DI DIEET DB FHEN THRET 2, d &,
W, Mar2e (HiE & Jalsiiik) o 3 SO ML L7 RO, e B RIERTO MR OMENTH, HRH
fied & BRI AN AZ BT RLE T 5,

(425, W, a RAT-REMIAOZETE T BMENC & 58185, P K, N B, b, BEOHEOGREK () L
(#H) OB, BOSRIISLLEREPDHRT 2, CREOREITITy-Fa—7 0 (EE) BFEEL, BEOR
BOWNE OF) OO RS L7025,
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26. SERE LT-MAFIEDIERE, a. BERDHE T LI fa-HROMINTE, b, HEEOBMRILE, c Ja+ L ik, #4503 2
FWSEOIEZ T 5, WHEDM X (I TEEE, d WNHRL, HEOIMIEH L3,

12. €237 OH8EFN - WEZHMROSEORE LRE

KRG THAIT L7 M. polymorpha (JhZED¥ =27 )O3 BFHIRIEIEFEIC I — 1 v N0 T 5
T % TCIAT O T E TGN H O, 7 7 HIBROWMIZ OV TIE, FEM7ZR 0B, B5r)
FENTIZ 22 STV, BARTIE, AU (1987) S BES IR 7 R CRREE SR EZ H L1, Y
FEB=2% (M. polymorpha var. aquatica & U CIRIE, BIAED ssp. polymorpha \ZHHY) Z#E L1z
ZELMBMNT, JREOE =T OFENFERICET 2RI 2, B =T 3T EORER
2L 2T, HEVITHHIER “BRHD” TLARWEOEEN LD T IR ol & ) miTh
DR, EHIZHARIZIE, Ytk EO/IMATERGHRAL (nucleolar organizer) ODALE S I — 12 v /7 \GE
DA FFE & TR DIEEREN H D Z A ST Y (Bischler 1986), 7/ AMEEDEWDH
HZENRBEINTWAD,

M. polymorpha ssp. montivagans (2B L Cl%, 3—nr v /3PS TEH, 77U (Perold 1999), ALK

(Schuster 1992), © 7 (Konstantinova & Bakalin 2009), #%[E (Choi etal. 2010), 72 EEfEESH 5
VN R O MU A RO RS I B AEFTRHRE SN TE Y, BARENTHH 7 RilamA
OEBFNLEND, 3 OOHMMOZNZINOFRIIEEEDNMINTFET 5 Z L1k, oES
IR E N Z L > TR DIRR & b7 - TE 72, FIZITEEARBRE CAT L WA E=T
TIEYF =R Z R~ T Z B S (L)1l 1987, Schuster 1992), 41 DFFHT T 3 SD
HiFE R O B OREY) DB R, TEREO FTBMEDIEA G272 5 Z L 2 IR L2\,
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=7 OHEBIFREICE LTI 200 4ELL RIZHO 72 DHFFROEL O T, FEMICHEIE - itk Sh
T&Elz, 1220, RE, EkA, AR, MESRFE, HERIEL Voo == Ml Ra ORfk
DR, Moo = 7 Em ORER & ORREIMEIZSOWTE, ZhvE TEmA e L Tne, B
18, B RIS D 2 A FAD RAEHINLE S = 7 REW A5 53 BRE D NS O SR AL RIER A LIZWVMZEE &
TR, TEREDHEAIZBT D D iin 2 R BRI W TIT R D BRENE > T& 72, E=37%E
TORER & LTGRO T, [ ARSI e SEROBRNNIRE © 2 L ORI B, 2 rRaikeA Oie
{ERAESARIIIEDRFELHAL TE LD TIIRNES Iy, TNETH D, AT 57200
TREIZE & L COHER ST 2 T iEOSNTTZREOZANE TN T, BAR7 ARk ORHRI: 28 T
FEELL~VVTRREL, EEEIAEFABUR CIZEAED D 2 LS TE 2700 LIVRVY,
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