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Abstract. Comparative Seed and Fruit Anatomy and Phylogeny of Fumariaceae-
Fumarioideae. FUKUHARA, T. (Systematic Botany Section, Botany Deparrment,
Faculty of Science, Kyoto University, Kyoto 606-01

Fumarioideae is one of the two subfamilies of Fumariaceae (Ranunclidae-
Papaverales), the other being Hypecooideae. It comprises more than 500 species and
is distributed in temperate regions and tropical highlands of the Northern
Hemisphere, east Africa and South Africa. Its floral structure is elaborated and rather
uniform, and supports monophyly of the subfamily.

The present study includes a comprehensive study of the seed-coat and pericarp
anatomy of the subfamily and a discussion of the evolutionary trends of these
structures based on the comparison with the outgroups and on the account of possible
functional correlations. It aims to present new evidence for the relationship among
the genera, subgenera and sections of Fumarioideae, especially Corydaleae.

[. Seed-coat anatomy was described in ca. 140 species of Fumarioideae, which
represent all the genera, subgenera, and most sections. Nine seed-coat types were
recognized: I) Dicentra subg. Hedycapnos, II) Dicentra subg. Chrysocapnos, 11I)
Dicentra subg. Macranthos, IV) Dicentra subg. Dicentra, V) Corydalis p.p., V1) rest
of Corydaleae, Cysticapnos, Pseudofumaria and Ceratocapnos, VII) Discocapnos
and Sarcocapnos p. p., VIII) Sarcocapnos p. p., Platycapnos and Trigonocapnos, and
IX) Fumariinae. Variable characters are polarized based on the comparison with
Fumariaceae-Hypecooideae, Papaveraceae and Preridophyllaceae. It is assumed (1)
that endotestal seed-coat type (I) is most primitive, (2) that exotestal seed-coat types
(II - VIII) are derived therefrom, and (3) that the reduction of the mechanical layer,
including the origin of thin seed-coat type (IX) occurred repeatedly in combination
with indehiscent, hard-walled fruits. Dicentra subg. Hedycapnos (with type I)
possesses a combination of primitive testal characters unique within the subfamily,
suggesting it represents a sister group of the rest of the subfamily. Each of the other
subgenera (with II, III or IV) is also characterized by a unique combination of
seed-coat characters, which are found in the outgroups but not in the other genera.
Seed-coat characters support the monophyly of Fumarioideae exclusive of Dicentra
subg. Hedycapnos, Fumarioideae exclusive of Dicentra, of Dicentra subg. Dicentra,
of Corydalis p.p., and of Fumariinae.

I1. The pericarp anatomy of Fumariaceae-Fumarioideae (Papaverales) is observed.
Dehiscence zones, endocarp, and fiber clusters in the mesocarp (presence/absence,
distribution and abundance) vary among taxa. Fiber layers or idioblastic sclereids
characterize some genera. Pericarp anatomy supports the monophyly of Dicentra
subg. Macranthos plus Chrysocapnos, Ceratocapnos s.l.,
Ceratocapnos/Sarcocapnos, Discocapninae, and Fumariinae, suggests paraphyly of
the tribe Corydalae, and specifically of Dicentra, and similarity between
Dactylicapnos, Capnoides and Corydalis. Pericarp anatomy is equivocal on other
issues, e.g., the relationship of Corydaleae, Fumarieae and Cysticapnos, and the
position of Platycapnos and Pseudofumaria.

III. Data matrix of 35 morphological characters for the 17 taxa of Fumarioideae and
two outgroups is constructed and analyzed cladistically. The strict consensus tree is
expressed as (Dicentra subg. Hedycapnos, ((Dicentra subg. Chrysocapnos, Dicentra
subg. Macranthos), Adlumia, (Dicentra subg. Dicentra, (Dactylicapnos, (Capnoides,
(Corydalis, Cysncapnos Fumariinae, Discocapnonae, Sarcocapmnac))))))
Corydaleae is suggested to be a non-monophyletic group, in the distal part of which
Fumarieae is nested. Dicentra seems an assemblage of some basal clades, and should
be divided into four genera that are currently assigned as subgenera. The result
suggests that the divergence of east Asian-north American taxa proceeds that of the
central Asian, Mediterranean and south African taxa, a trend that has been suggested
to generally hold for other groups of Ranunclidae. That earlier authors recognized



probably paraphyletic Dicentra as an east Asia-north America disjunct element seems
an example of the confusion of the result of the statis of morphological evolution
with that of common origin. Monophyletic fumarioid elements that contribute to the
floristic similarity between east Asia and north America are classified into three
groups based on the relationship between the putative phylogeny and geography.

IV. Subdivision of Corydalis into tuberous group and non-tuberous group seems
unnatural, because both groups are non-monophyletic. Part of the non-tuberous
species and the tuberous species share several derived conditions of seed-coat
anatomy and seem monophyletic, while the rest of the non-tuberous group share
seed-coat characters with many other genera of Fumarioideae. Sect. Duplotuber, a
tuberous section, are deviated from the other tuberous sections in seed-coat as well as
stigma and seedling characters. Combined with rDNA-ITS cladogram (Lidén & al,
1995, Plant Syst. Evol. Suppl.), seed-coat and pericarp anatomy supports three major
clades within Corydalis, which have never been recognized.
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Fumarioideae(7 < >/ 7 i} )iZFumariaceae( ¥ >~V YR D220 D HE D — DO T,
SOOLAEDFEE &, IR - W7 7 % - 87 7 ) H Ot (F 02 B w1
SAF L TWA, ARIFFEIIFER & REDFH MR ED TGN 25k & S TF B
BIENTIHOZERICESV - ENLOEILBAOZEREEATVS, £LTEN
& %> & Fumarioideae * W5 3™ % & - BB - HIO MO RFHBIRICH LW AR D& 72
FTZEEHBET S,

[1] Fumarioideae D2 THDR L MK, Z L T & A EDE 2R ET 5 140 EDFR D
BELBE L, MBIIFF/MRETERILAZD, F/, BERLI—0 v 8- dok -
B7 7)) AORPERC =N JATHEHEEIATWA, FLEIRFEENRTVSE
AEPOHFT 2B TR, SFHBBOES - MK - #BEEL VY 7 ADE
fh o AME - ¥ =V OFBER - MBEOEDNNY — 2L, MBI TERERTE
Bx, TR B L7z, B FIEHNL2IEOMAEDEIE, Dicentra spectabilis (
Vo, avsHERICRLN, TOMATHER TR SE/FTHELZE
AR E N7z, Dicentra (2 ¥ 7 R)DMMOFE D . FEREOEEICBWT, M50
MT, OB ICHSTHREMNZFRERIFL TV, BREAEDESIIRIZL 2
TRELE) D, TOMBIIEEOEILICLZ L) XY b, BRAEOMIBEOK
S LHIBRAEYOR L DEHRAZELICLEBDTH o7, SO END,
FumarioideacDFEFZ DAL Tid, LB & 3Ll3 2 AR I RE &L A & ARz 4 Rg B~
DBATHF—ED Y, £0H L, SRS EDBRILH, BE L S REDRE L AHM
THARTHRERBRZ /- E2 005, fifEIX, fuc, a~v sV Ra<x s
R, Y7 VRBRO—, £LTH I 73y~ iiEd, TRNEFNERFEHETDH
A LEZFL,

[2] Fumarioideae?D %18 DKM D RFEZ MEI L, HEEAGETT - HAMOME -
KB DOWFHIHESE 2 BB L7z, REHOME - WREOMIBOEIR - [FEEH (B
RRICHB)DF & - 5547 - HEHs, BE. H5VIZBATERL TV, 2hb
DERE EFEREE S L TR L7, FumarioideaeD RFEIZTREMNICERIZEAT
WBA, T77 RO S S ROTFUGH 2 KEEZx O, SESERIATD
REGZZNPOEK LI EHE SN D, BEMBORIZIE, EFRMNF - Btk
RELDHLPLRMEMPBDOON, CORELMOTBE L OF B ITEREH IS
Jo Lo HATHEICIC K B Z EATRM I iz, RERHDKEFIEL, Dicentra subg.
Macranthos/Chrysocapnos, i #&% Ceratocapnos, Ceratocapnos/Sarcocapnos .,
Discocapninae, FumariinaeZ 1L LD B R FM 2 2 FF L 7245, —, Corydaleae (F
< i), FiZDicentraB AMURMBETHAZ EEZR LT,



B3] 35 & 1957 BEE(D B2 204344 8F) £ & T Fumarioideae D L EATH 2> & 47l
THEAT 272 BT BEEOMESEHOBMTIZRD L) ICKRENS:
(Dicentra subg. Hedycapnos, ((Dicentra subg. Chrysocapnos, Dicentra subg. Macranthos),
Adlumia, (Dicentra subg. Dicentra, (Dactylicapnos, (Capnoides, (Corydalis, Cysticapnos,
Fumariinae, Discocapnonae, Sarcocapninae))))))

Corydaleaetd, € ® K ¥4 & Fumarieae/Cysticapnos ikt & 72 5 7= IZJEH
Ffiht &£ x 515, DicentraldFumarioideaeD b DI B 4 124300 L 7230 D
JV—FOHFERINTH D, 30F L1420 RICHMBENEIREXTHA LR
&7z, F7-, FumarioideaeD LB TIIH T V7 - dLKRICHESMH T 5 D5
AEDSBAERRT 7 - Wbk - B7 7 B IS T A BEDMEICEAT L2 &
PRI Tz, [ L X 9 ZfiE)iRanunclidaeDD 70V —FI2H BTz 5,

[4] Corydalis (¥ 7 ¥ VB) X MELZFOHLF L2V L ICHET A Z LIdHFS
Ny, GLAMEL D ICERRHEHTHS L BDNDE, WELFL-LVEO—
ERELRF ORI ICBI2ZBOREBEELHRAT 2—HT, WELFR/ %
WEFDFR Y dFumarioideae DD R L B AL AT 5. MELFOHO—D
Sect. DuplotuberiZ DI E 2 oM SHiRE - B - YHYORE THEICR
oTWwW5h, HliR - REDOFE L IDNADITSHEIERH 2> 5 HETE 2 HL7- 4R (Lidén
& al, 1995, Plant Syst. Evol. Suppl.)Z #lAE&bHE 5 &, Corydalis®F 320D FFE %
7L—FRBHoNhs,
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I-1. Fumarioideae( ¥ ~ V 7 i) D ¥ 8 & 48
Fumareioideae(” ¥ >V 7 i} F /-1~ o+ 2 ##h)id. Fumariaceae(” ~ >~V
7 %}) [Papaverales(7 ¥ B)| 2T 22008 D 5 bD—2THh A (EKl-1).

F1-1. Kubitzki & al. (1993)i= X % Fumarioideae & £ O &7
BoH -8B - FHOER, KRLITIHIHE
Je

Order Papaverales (7 2 H)

Family Fumariaceae (7 ¥ >/ 7 #})
Subfamily Fumarioideae (¥ ¥ > ¥V 7 8 §)
Subfamily Hypecooideae (&~ 7 AHFE)

Family Papaveraceae (¥ > #)
Subfamily Chelidonioideae ( 7 4/ # 7 #i#})
Subfamily Eschscholzioideae (/N7 ¥ 3/ ™7 #i E})
Subfamily Papaveroideae (% > &)
Subfamily Platystemonoideae (7 77 4 A7 € »#¥F})

Family Pteridophyllaceac (# /X 7+ #)

COEEDRX Y N=TIE, 234 i, AROIER. RIRDIEFIEEN 2o
2o, TEMERICET SN (FI-1), WEFO LEHIZSMICER: F—A
W2z, BI2200RERDOERIZEVIZEET S, 2F )., 220WEFDE
WERIEHIHE R EHLAD I RMFELR ¥ v v TIROMEZES . S OF5 1T
NEREFIETEEGE R, HARBUOBETHERE R AEH L TER - H
Pirbhbd, MAZLIAEONEFOEBITTHA~NENL, S V—TI2XoTid
BIloTEBRPLGWESNICEIRBE ST E 25, BET VIE22 Dphalange(GR
WD, ERFROFRIZAEFLEEET S, 12OKII3ODHELBEGH LD
DERZEN, FOZ L, MO L ABO--HFMR2EBDR L, EHIKIZEDOR
-3 5 Z L RMBEHRDESTH O HETE K 5 (Lidén, 1986). =< 7 H IR (Dicentra)
DEL DHTIADIZEA LD HEE L2 VTIDINERL TSI ED, &
DHELXEMTE, TNOEDERED Y RIEDOEEIX, 7~V 7R 2 ERENIC
BHIRUTEZH V-7 LTHETT, TOEREHEIFL TS,

AEDFREDIL MDY 2 12, Linnaeus (1753)id, METIXIR/IHBE LTS
Fumarioideae* 2 T—2 DR, Fumaria(¥ 7 7 47~ VIRIZED =, Lk, O
PREDOHEICESHWTROMA TN, £, TLODRDOMBOKHEBF
b, BROPDOEADGTRENVIFT, SEIFRFJOLILL - TERASINTE
o
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PTEFF(IP)

FHIEFLOP)

HI-1. ¥y = Vo BEHOEOFEE {E:NX, EEiXDicentra -+ Adlumia®
+FERFRDIE, T EixCorydalis’z ¥ DEARFEDIE,

F%1-2. Fumarioideac D A D8, REMN L DDA L RT,

: Bernhardi | Hutchinson (1921)] Takhtajan
Siea Lidka{1986,1993%) (1833,1838) | Fedde (1936) (1987)

Uwcenira
Dactylicapnos Dicentreae
Adlumia Corydaleae
Capnoides
Coryaaiin = NE B assnssrsaxannsubssd]
Cysticapnos (Incertae sedis)
Pseudofuiaria |~ =
Ceratocapnos
Sarcocapnos
Platycapnos Monocentreae*|=========s=scemmabascaionianias
Fumaria Fumarieae 777
Fumariola .

: Fumariinae 3 .
Rupicapnos Fumaricae Fumarieae
Cryptocapnos
Dliseotipuns—" | B0 B aipressasspatpas 1
Trigonocapnos Discocapninae

*) Cysticapnos p.p. (= Phacocapnos) was assigned in Dicentreae.

Dicentreae

Corydaleae

Bembhardi (1833, 1838)1BE D EZ X o TFumarioideaeZ —4%" L. Prantl & Kundig
(1891) - de Candole (1821) - Hutchinson (1921) - Fedde (1936) - Takhtajan (1987) 5 (&,
RENOEF W THAEIPZHTHLH - REFSRBET 20 L) o285 % B
LT22%2WwIL30oDEERDL: (RI-2) LPML. ShOoDGRAREFET HHHA
%L, T2, REOKEABAK L 20O FHEBEIAALNEZ LEREN
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T\ /z(Ryberg, 1960; Ernst, 1962),

B VTIC 72 o TLidén (1986, 1993a)id, ZDRERTHION TV A & F SEFRBHE
W) ANTRMEOPGHREREORN; HI-2) 28X, EICEKDTWTSEREZIRBL
72(FE1-2)o COFFRORIED20DELEDTVEH, RIIART L HIC, oy
BREFEDOFEIFIIAFKRES KRR, £/, £ F TCorydalisiZH TN TV H
S, thoRICBENI VMR E LTSN TWA, 7, Fumarieae(¥ 7 7
Y4 < YD H 23D D H -~ Sarcocapninae(Y )V 2 4 7/ AHiE) - Discocapninae(
T4 A% 77 AHiE) - Fumariinae( 7 7 7 < V)% BRI L L CRRD
2

Seeds
Hypecooideae per fruit Elaiosome
Tribe Corydaleae |: ' i
g many
T Cysticapnos
Discocapnos [l e
| Trigonocapnos

I [ Pseudolumaria
_E Ceratocapnos p—yevorall
Sarcocapnos | two
Platycapnos
Fumaria
Fumariola one
—E Cryptocapnos
Rupicapnos

(Modified from Lidén 1986)

Seed-coat
thickness

[X1-2. Lidén (1986) D7k X (4 %) L FETF - REDOHHE DMK, Bz B FHOHE, Fumarieac®
3@ # (A5, Discocapninae, Sarcocapninae, Fumariinae)% 7R3 o

ZERENTVLRHADIEE &, AHARHZIREICKBL TWE I L ET,
LidénD BB RO BB RIEEIN TV BEADE 2BRLTWEEERD
no, LML, BOFEHREZD S LIk ol AMB(RI-2)ICIX, 2BV 2P
DOREEDFRD L. TS EPT LB REb H 5,

1. Lidén D ZRFHIAT Tid, 220D 5 %, Fumarieae® & [l D BIARIZ AT & L7255,
) —D2D#k, Corydaleae(¥ % ~ Vi) Tit, FOWNERDRHMMR L HBED B R
oo icfTbh e o 7,

CorydaleaeDHH TH, FFI22DODIK, Corydalis& Dicentra?®, RFHROMEE & A
TAAD o

CorydalisiZFumarioideaelR KO R TH D, A bJLL . HELEHKTH S, o
T, ZL DRWGTBEEGER - #5255 E S TRAA, R - BORWEFT S, £
noOMORMMFES, FAZRELLTWS,

DicentraldStern (1960, 197D)IZ X o THROPIISODHIRICHF I N, ThbHdD
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HRIEEWICHBICETE A IIEENENNRE o - BMEFoTw AN, #
DILEFPR->TRDIT LD ICERBEETPITTOINS, SERDH L
DactylicapnosHiL iR (IR & L THb LA Z & % v (Fedde 1936, Lidén 1986,
Takhtajan 1987) L, F72, Adlumia(Y Va7 HBHEWITEEF F)IR) &
Capnoides(# 7/ 4 7 A®)iL LI L iZDicentra® —&RICHIM TId vk EZ b
T & 72 (Berg 1969, Lidén 1986) Z 7=, Stern (1960, 1971) - Berg (1969)i & & IZ/®A
DFGRBETERE L1225, MEFITHBTEELZ—INFRARONE 00, KM%
BIRICBIL TR LAKREZS RZ-oTWA,

2. Cysticapnos(7 7 & » 7 < Y JR)D P J&R---Corydaleaell & % 115 D74, Fumarieae |-
EENBEDDP--IZOVTHRRICES Zh o7,

3. LidénD R AT - REDOHEHFED L ) ICHEL L LEEL TV 202K
WNTaE, R EHET - REREOHSMEOMICIZ, FEEVFRVEENS (K
1-2), 2% 0, REEAITRTRFITRE - i ICB 5 TR dfT b 2 BE
LTw53,

I-2. #h B & A8

B To I & 120 B AYIZ, Fumarioideae Z#HE 3 5 168 B L #500Fk 1%,
WIS AR EROMH TEMEL TS, Hift e LTS Mild—F > 7 Ldbk
RS, T7) A0RhER T Ly —THIE, E5ICT7 7)) HREICH A (
HI-3), BESR2 LM FGAIHEF LTV E0IIBPERFERA»S 244
A, FLTT—THIBEFENICKWTHT7 V7 LK) TH Y, HETIIRADRT
& % Corydalis(¥ 7 ¥ Y R)DZHMEAZE L WP EREHE» S BEEHICE S P LT 5,

EFERLEFRE,ORS &, COBEHOGTEBFIIETHEATHY, —4FH -
BET  HIETHE  FEFLRESFEETREFRERT, BEMTREEZWNT
L7 ER/ICE o THEICEEMACHER,. T4, EBTELL B PhTAZL
THHFICI D222 HLLV, EFHBY S FIFT, HEROKE - gk L
FHRERBEMFL b0, BUDOFEHPLHAKIBVICEFTT A0, Y)Y Lo HEEHD
BMICEFT A0, X Rl R., e AMOEFIZ L 2 TFHEOSWEETIC
Rons DT THA, PseudofumariaPFumaria® O DHIEHIZ, HE» S & H
LT, AWVIIHEL LT, KROGHBERBZ THMAEILTTVWS,

Fumarioideaeld 7 ') AT~ DMV B [A 27" F 7 )V — 7 Téh A, CorydaleaeD K%
BOMIIEFICIA A4V —A%2FL, F/2, Fumarieae TIZREDKEHT ) %
BIHTEEENEL DT NV—TTHREE LTV,

WTEIZRTHRAE, Fumarieae(H 7 7 < )i, 3L A EDOHH— - &
EFNS 2D, BERYRLHHUMRIZ), £ IRBMBRBICERTT 5.
FumarieaeD %3 fi 1&, Fumaria’®4 > FIZ# 3 % D & Ceratocapnos claviculataZ$dt 5 —
Oy RXOKEERRFICAMHTAOERITE, hRT7IT - hiERER - #7 7
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) A D — 7RIS A (FI1-3),

"

;oo
t
[41-3. Fumarioideac(” = > V U HEDB DO BB L D434, Dicentra(2 v 7 HB)NIHEBR L~V ET

RT o L:Corydaleac(¥ %< ), F: Fumaricae(# 7 2 % 4= k), Hutchinson (1921) - Ryberg
(1960) - Stern (1961) - Berg (1969) - Lidén (1986) - Hong (1993)iZ £ 5

e,

Z i xf L TCorydaleae(¥ % ¥ i) Tid, Dicentran®2® T4, Dactylicapnos-
& CorydalisASZ4EFL & — - “4EFDW S % & A, Adlumia & Capnoidesid— + 45
DHM 5 7% 5, Dicentra - Adlumia - Dactylicapnos « CorydalisiZ PR 2 H#% %2 £ DFR
HWRBL L R UDVIGCEFT T 212 S { FA TS, CorydaleaeD 2T
Corydalis 75 ALHIRDIBHRDIE £ A L EHT 7 H DB E b ELIEARS
AIRERFON, MOBIZET Z7HIT 2 B, HBVIEEDOW G GRS
T\ 5 (DactylicapnosiE FEI D h A6 < T Y IZET % )(H1-3),

I-3.0f7%8 @ H ) & W%
AWF28 1 Fumarioideae, 7 72*A 7" { Corydaleae® RfEIMEZ HEE L, €O ED
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CHRORTEHUELHNT AL HYET 5,

ZDHIC, ARXTIR, FFHETEREOUBMHOKERLRET S, €D
F2EHIZ4aoH 5,

1L HET & REIZ, BENICHELA-BBOMBOWSHTH A 7012, ANLH
EOERPRONLZENEL, F-BELOMRIMENEET 2 LA BH R
ELw, T/, Shoofsid, ERLAHEFTLRFERTVAZ LHF W
DT, AR TOREZNWED O BB ORIFEAHERHI KA 2 S 1T L
WRASEBFICMER 5, 62T, AFLIZK WHES SO 75§72 B
MU HETH 5,
2. 7=V IHHOFET & REDONIIIEIIZILICE T Dicentra + Corydalis7s &
Tid, BEEIHRTEBELT22002V 7 220050V T2 45 HUE & BRLHlRE 12
BENLHETFERMT 5, ThEIHBMIC, FumariaZz & Tik, REERVEE
LZWREZF>TWT, £F0HICIZE—o0#VWREOHE CL I N/ T
FEATOVT, B ORFITHTFIREICBIN-TETHS, COMED
82, Discocapnos® BRI D FE, Ceratocapnos - Sarcocapnos® 21 7> & Ffifl D i
FREOCRERENEDD, CTNOLDORTIE, RERSLHEIZPHMRESEZ L Tw
o ZDEI)LREOEHMIE, BEHSENEHUERET S,
3. A4 M TRz X H 12, T - REOTRE & Lidénic & 2 RFERFIE—H L Tw
ZUVHh L, ThOONBMEIZTEEOBEEICHE L T3,
4, RELBETFOBENZHLRIFEIIX, ¥~V IERTIE, TLEMABICLIMTD
T,

AR TIZ, BAEOHZ P M RN L THE DO S ¥ S 2 8ERM I
LT, AEoZMEOMEMZRET L T2E, 2hzd LICHOLR %A
£ AR1408E D B U 7-FliR O Mg % BT 5 (BIEE), RIS, REOHEEE R
W HEEOLRERET HH400 T, REHE - HEFAGETT - ZHAMOME L E
L THET 5EENIEE), HivT, BT L REEDOTF— 22, BHOMOEELE &
ELETREDERZRTEBIVIEE), 2L T, ZOH & a5 R R Rk
R F NS IZEMETRENL LD ERZYFERO—EL ko TV AW AS---
EHBLT, RELOEREL L Y)EBLASEROBIEZHRL., 2T, R#HKR
DL HBE - EREGAT O ID MR E ERET H(EVE),

INOoDZ ExM LT, BRLTONHRE KM L 7-Fumarioideae D F I % 7
FEEBIC, COHHDORME RO ENICHT 2E5BOMAEDKRL 25
Ty ERBFT AL T, ABEIRERLTWS,

I-4. r~ v oilifh& okl & oMNR
AR TIE, BB S N/ OFHEGEL 1R 0T #4E) D% < % Fumarioideae?®
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WEBEDRIPBE & D HBIZH o TV A (YRBELL B, Wiley, 1981; Maddison et al., 1984;
Nixon & Carpenter, 1993), = Z TSRO RFEMBRICH T 2BMORB 2 EHT 5,

Fumarioideae & Hypecooideae D HLA#itE, 2 % ) Fumariaceae® #ARFHMEIZIED %
DO & B8 2 5 3 HFF & LT & 72(Lidén 1986; Dahl 1990; Kadereit & al. 1994),
¥ 7=, Fumariaceae * Papaveraceae * Pteridophyllaceae (4" 17X 7 1 #}; Pteridophyllum
racemosum (A ¥ /37 YD —B—HiA & 72 5)H5—2 D Hi R B (Papaverales) % 723
ZEdH, HAPLBLOEATVE, ThoDRFIE, EFEDLE2STRHEFH
WFZEIC & o T H 3CHKF & 1172 (Drinnan & al. 1994; Schwarzbach & al. 1995).

—77. Papaverales® N TFumariaceae - Papaveraceae - Pteridophyllaceae2SH V3 {2
ED LD FRBEMBRICHEOPICOVTIIFIEHICE ) RESER2 5, FREICE
DL G DV D7pid, Papaveraceaeh FEH R#EEF T 1) . Papaveraceae D —#fS
(Eschscholzioideae (/)7 ¥ 3 2 7 #iil) 7= & Chelidonioideae (7 4/ # 7 #EF) A%
Fumarioideae!Z ¥i#% T, € LIS D s o Fl(Papaveroideae(” ¥ i F}) &
Platystemonoideae( 7 7 7 4 A 7E VHE)IE L LAEVRICH S L E 2 72
(Briickner 1983, 1984, 1985b; Lidén 1986; Judd & al. 1994). L#A*L. X ) LD RE
123 < 55347 (Kadereit & al. 1994)id, Papaveraceaeid M RHEHTH Y
Fumarioideae D fifith#f T, PteridophyllaceaehS % D & & ICHHikBETH 5 L fam L 720
D X 9 e A—EiEPapaveralesDHMF I B3 AARGEDRE ) L THELEZ LN
% (H# TidRanunclaceae, 1% TldBerberidaceaed % L T2 5%),

ST RGETIE, HTY Rz B /5 Lizrbe LIRS D 547 (Chase & al.
1993)iZ, Fumariaceae*Chelidonioideae X V)  PapaveroideaelZi#gx ThH 5 &\ I
oAb EHFRZWBERBE Lz, L2 L, rbeL &atpBOIEHARTNICHKT X &

0 % ¥ DRanunclidae (= 8 L THT = 724347 (Drinnan & al. 1994; S. B. Hootl# 1-, FA{8)
{ZPapaveraceaeD ML ZF L TV 5,

Hypecooideae 7*Fumarioideae D i iixit ThH A Z ENNZIZTHEETH AL L L TH,

Hypecooideae D & & D A HHF R REDE BN Z 5 U5 11RO X 5 253
Wb
a) Hypecooideae |3 fliF R EIZ BV T { DD B 2 K%k AL % 75 3 (Briickner
1982, 1983), FEFICHB\Tid, HEZ DIRARE FHIE 41 R%) AT D BB FE T 1R
LEDOTORGMERNRE) DK E 2HESAPBEMNT A8, FLREIBVTL, £
EHNRHAETICMTEICOWMT A58, FLRATE2ELTH2200RF/ G0 NE
HThHA, Ihb, DT V—T20hF H I, NN, HEEEZHV
FWICL, EEOUEEEEICLTWA,
b) S BE L EEE IC Y § A BEEROTF 78 (Maddison et al., 1984)id, 7- & 2 AR DALEEAS
HONPTHEIHAETH, TONBOHR L DLED S PR < 5 LD AT,
SHIKHMNZ I NV—T2E8L L VAN LEBIC LA REHE B L2V E &I,
BEOHERATARELELABARTVS,

BE- T, AW TIZ, Hypecooideae?SiF Tix7: ., Papaveralest D A% DA HEE
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HEPT DG FWHTE LS DPapaverales?D 2 23— EE L Tiaalk T 5

I-5. fR S M F R O Mk & BB
BEIIEE - SBIEEIC BT AME L g2 UTICEART 5,

I-5-1. # L O FREL & (/47

AL RERUTOVWTAPDFRICE>TAFLRELL,
DBHNTEFLTVA, b5WVITHYEIGIER KB A PMWE - 274 N
SHIWE - XL ¥ 2 —HWRE - £ = —5K) KB - <9 5Lk Bl Tk <
NTWAHPEL SR L, F CICFAAR(ZY 2 —)v - BEBE - AvvY) ¥ - K
7)45:5:5:451 4 #) T 7= 1 Navashin-Karpechenkoiff |2 L THRFE L 72,

DEFNTEBLTVS, HAVIENS TRV HYETHE S TWAHIPHE
PO L, FOFIHREFEL,

NUTOELKBIZTENT VS, HHVIZZFIILBE SN, & PRGN
LEEAPSIRL, 0 FREFELL,

AR R BB RAR (KYO) - WK E SRR AR (TT) - BEAR L K HCEF R AN (
NEF, MAK) - B Z8HE M M AR ACH (51K, TNS) - dbiili K% R Y AHI(FLIR, SAPS)
s BT 4 YT HEYEEANE) - ELF 2 —HPREARK) - EE AL DA AN (D
F¥,BM) - %) BAREEMHERAE®P) - 27 = —7F >~ BALHWAEAER b v 2 HIVA,S) -
A =z —7 ") Y EEAR(GB) « ¥ 7 7 KEWMWEAMUPS) - I X—") HEWEEAM L b)Y
AAMO): =T8I Y KREFRVABARBOL) - @7 7") 7 IHEZAEWERRTL ) 7,
PRE) - ®7 7 ") A B HYWE 2 7 b VBAM(Z VT E 2 b, NBG) * NT T A KR ERAR (-
WL A CHUD) - L7 VHEEIBRAR(Y FY v F,MA) - 2v 0 7HFRPTEEAR (L Y XTIV
7V, LE) - WJIIKZEHE 73 BUEA T 72 28 B AR (548, SZ)

2L30HE, T - REIIERICIZER - BILERDOITE-DIZKRD L)
WABR S Tzo 20-30% L% /) — VKB PTEBLTH2D, 2-4%7 Y E=TKE
P TRI%S-480F ] 40-60°CIZARTIR L . KW T 7 TV )VOTHH TR R5-48KF
H40-60°CIZfRim L. £ DEFAARLICER L, BIBIZHW,

I-5-2. {31 %%

NT 7 4 YR ETHEETZ 88 L. EW{ETHERET PHIROERD
BHEBBR LT/ N7 74 VYKFETIE, 7% /=) —=XTHRAKL, Y
I 74 NG T F AP TIRACIBRLTHE, PYIRITLTNNTG T4 Tr—F
DRV BHLTVAHE 7O VOTHICER L THIL Lz, BERXI 20 b—
ATOumD 25 umBE DY F EY O M LIz 294 FZ7 7 X EICIRDAHF -8 H 1
7932077 AT = ZEBREBE BNV HTFI=-T T A
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FTY ==L, T VFFv=a—THALTTL NS — e LTS
EPLEOY A, B2 RSN ThHIRGREE - BEEIEREHC L D B2 5)
L, A&z BEEEDELT2E, 75BN /A7) ) 2 TH
fi L B AR RIRFIZAT o 720

EARE T HMBSEM) TOBIRTIZ, ABOLE T -kl E v <L 200548
BICOWTHRE L, WAORETIRELROLHICL TN 74 VAL MY 3
VILERENSFVLIYTNTI 74 VERDBREBEAORKEE Lz, FEE
BB V7 IV - AT LRFEIC L AR SEROZ, €3 — P LTHSHHE
KRR IR 2 #E D JOEL JSM25ITCHIZE L 72,

HII-14 TR L2 Hi L OB A O FHIME X, R~ A 7 0 2 — & — (2 X D 5340085
TFTTEHUL., 0.5um L THDAMETH L, BB N X TVHBLETHH7-0,
VoI DRERL,

I-5-3. B OWH O & [ E - GEHEEAR

SEFEOMSIE, FHL L IZKubitzki (1993), #HRF - 8 - Hik - IR - G5IR - #@id
Lidén (1986, 1993), FliCPd L TidLidén (FAME)D G BRI L L, £ORY
IR B ICEN T A MEPHCHET L 7o 7275, HAEOSEREOM S, Fukuhara
(1991, RER)IZE TV, TEBZIINHERCEREMEEMHEL. DRIZFS
2R L7z ABEZIRNLHW(EZ LTEAL LML NER), 55 ViIdEARDHK
ERASFIIRLTH 5,
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$EIEE, &~ > 7 v iR o il jz i &

II-1. - &
I1-1-1. ff 75 52

BWTHPOSESERINV—TT, FALIEFIERGHT 2T, Hipihiss
(seed-coat anatomy) X7 BIF M 2 W % 5 2 T & 72 (e.g., Netolitzky, 1926; Singh,
1964; Corner, 1976; Takhtajan 1988; F i 1994), FlRHE#S 2L VR TORS4S:
(embryology)IZ& 15 Z & b &H V) (e.g., Johri, 1984; Stuessy, 1990), FEBRIZ ) DHF
KDZ IFEFEEDHED— L LTITbNTE 7z, FBMEIIEL IC L THo
BERAEZDORBMEXSTEPREREESLW RIS, FARRBAO BRI H
T % (Tobe, 1989; F i, 1994)%%, —H Tid & D BROGH L NV Tidggairssbd
2% 5 Z & b & % (Dahlgren, 1991), FEREEEDOFFORIENED PRE - A5 ]
W - B e &)l < BRI, FFHEEOINEOERICE NG,

TV IHRDIRD ) B, 8l&(Discocapnos, Trigonocapnos, Ceratocapnos,
Sarcocapnos, Platycapnos, Rupicapnos, Fumariola, Cryptocapnos)iZ £ 7ZfX 6 /- Z &
#372 { . 3M&(Adlumia, Cysticapnos, Pseudofumaria)iZ 19 IZEF U ETHL L
7-RCEkAsd A 7213 Ta 5 (Meunier, 1891), Capnoides - Dicentra * Dactylicapnos -
Corydalis + FumarialZ2WTIE X WEFATE % 7 — ¥ 5% 5 (Greger, 1931; Saksena,
1954; Singh & Negi, 1962; Berg, 1969; Il'ina, 1988; Briickner, 1992; Oh, Chung & Kim,
1993)2%, €N TH %2 3B, Corydalis - Dicentra---& b ICFEH ICEHML L 72 [{---Ti,
FINTVRHBRRLHDIZAD—BHIARLNI DA TH S,

L2L. SHhODMRINZRT—%1E, HEOMBLRE DR 3 32 72 AR D
FENLZRIIEZ, R22BOMT, »2WVIiE—2DEDH T & z (Dicentra; Berg,
1969; Corydalis; Oh etal., 1993)ZR L TWA Z L 2R T, ¥~V vEROH %
AR FRIRIC BT HHENLHERETH L Z LN S5,

II-1-2. e & D H 3%

i - Flpz - Flpz 2 B3 % &K1 RE 0 e dk 38 1E Comer (1976) - Schmid (1986)
I o THRELS 1z, ARFRD Z HUSHE S (RII-1),

v BEHORE BT 2RECEMLTEY., AMEST
i, HEORZRLBHA, HERHEBICOHBROUDPRONS, AXFJ/LTIE, Bl
I X o TEHMD LB E BT A0 % [ (raphal side), D% [
(antiraphal side)& L TRHIT 5, WAL -HiF ORIz IZIZ L A EATHHOMBE T2 -
TBYH, £, AFETIE, EICENOMBEOMEZEL, FMIIConT
BHRIEMICS R T 5,
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II-2. #5R
II-2-1. 36 A 8 %

H 4 B 7 18%i(Corydalis 16T & Dicentra2fif)iIc 2>V T, EHRFEEI,LFEFICES £
TOEFEIREMEE>TETOLELERR Lz T4, TRUNDOFIZOWT
ik, RREWRL D OUATEZEM)ICOVTHERD SHFIZ 72 5 AR TOEILERE»
LR ADREEYVEBE LT,

Exotesta ‘

| { | Endotesta
Exotegmen
Masotegmen | Tegmen

Seed-coat

Radial wall

_Antiraphal side

Micropyle

BI-1. FumarioideaeD B3k - M F OB, AR THDN DRk - W - TREL - W, FLTE
No XMy Ml TARL AT,

[1] BREE D F4E (KI-2, 3)

BREN-LTOMIIEBMRRE D, BREIBIIBR L NRE)TH 5,
FRLUANDETYH, BB EN-HIZS  OIGES 2 RT . BRILIEHNBREL & A BRBL
OWHIZE o TR ENRS, BEOE L IIHTFOMRMAME KRV TIZIZIZE—THY
MBSRGIEER E LTV A, BEROHLEIATEH L TWA o, REIZBMNTIdE
CHERATIREY,

WERBZIE, BBREEDORBE OO ZRIZ L o TREIFE L, B2 »5 %2
Bo BREAEROLEIZIZE ) BRIC2 o TS, NBREOWREATIERE %2 LT3l
Bilb, —H., ARkBiiz, BHREEORKE EBETROmEOMBOGTEIZE -
TRET A2, ETRICHET MO ZDHDMERHIZE - T, BB/ ME
13220 7 V— T3 b b, Corydalis incisa(A 74 F 7 < 7; HII-3)7% &
Corydalis® —# & Fumaria - RupicapnosTi, BT REHI KD IEERBL 24RICFFLE
L, WEOHEEERS A, Lhto T, SERBLIZIHIILRE--- KB R DAVRE - B
TREHXROPE - REHROARE--»L25, TNUND S IV—T, Corydalis®
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D OFlife.g., C. racemosa (K F ¥ < »; HII-3)) & KEEDIRTix, B TR ICH
k5 AHIZEREOREIICE LT oTWALDIZ, SBkzIZ, KL EREL KR
WT2ANERE - & B ICKBEICHEKT 25 EARB--DAN LR D,

[2] 3RBL 2> & Fl R~ D ZAL(ED-2, 3)

iz DR E MBI BB T, BHROBEB TR s MR E, RS2 %
TP A X WAL R THE 2 N3 2R IC% % . WIREDOSIlD20 D K§
BB PSIZEA LRI L 2WEFC, RALLHE CRANOHIKEY» S E
HENTHERBMICZoTWE2HEWVIEHELTWS, 2F ), vy Vil
DFERZIE, PR 2R T AMBaREAS, B EHMRFL -2, 2K - b33
& THIR LA, #LERBL (outer integument) & PIEREE (inner integument)id, i€,
Bk L 7-FHRZ 12 81T 2 SMERE (testa) & PIFERZ (tegmen)IC 56 E T 5. WERBLIZZTD
SEBETIHIIRE 2 S 2 A 72012, WHLE b 32 DML RG--- Pl EZ 44 RE (exotegmen;
extg) *+ WFERZ 4 Rg (mesotegmen; mtg) - T A RS (endotegmen; entg) 5 7% 5. Zh
ISR LAABRBZ IS, SEBEIC L o TR E I3RS 2 5 DT, SMERIZIE, M
Bz 41 R (exotesta; exts) & #MH B2 N ¥ (endotesta; ents) & 1 & (CFFAET A A%, AMER g
(mesotesta; mts)id, FEHICL > TH- 7Y (e.g., K- 72 1) (e.g., HI-3)F
% ]

I0-2-2. L U 7 % jz D £ Rk
HLEEADEALED T, IV EBOSEROMBHEELZFAEL -, #1401
PN, SROICE o THBOLTORISA/S—8 N, T/, HRPLHIb
LEREBVTLETHE TN,

[1] IRz 41 R& (exotesta)

AFE B SR8 DI & 132 um LU T (e.g., Fumariinae; BII-12H-M, EII-13A-F)7* 5 100 pm-
Ll k (e.g., Corydalis bungeana) ¥ T 53 5 (HI1-14),

Dicentra subg. Hedycapnos & Fumariinae L4+ O Fi([X11-4B-E, [XI1-5, [X1I-6, [X11-7,
M-8, K0-9, EII-10, H-11, FII-12A-G)Tld, SB ARG AL O b Tl b 58
EL-AIBETHY, F-ME02EF i —HEFEOFERY TSR Ty
%o FiFORROBETIE, TNOBMPYORBIINEDEL POMEE D, HEE
DAMNET LTV L, FMDOMIK - IBE - £ L THAREIL., 7FFICLo
TERT 5,
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© —

[11-2. Corydalis incisa (A 7% F 4 < V) DRk & O RA.

A: KRR A R 6 15 RE . INEREL (i) & R (0D RBAENEE > T A SRBREZ I IXBE FREH
ROMBES)BADAATVS, B: L hi&ll, B TREROMILRES)DIREIZANAATVS.
C-D: EREHBI . NIRBIIIWA 2 Y, ABRE TIXARMORATERE 52 L T2/ H3~Z{L L
2255, E-H: BBEIER L, ¥ U-MEER 1) RALRFR. K ik L -FlRz. AERE B RE
(extg, mtg, entg) iXdegenerate L TV> 5. A4 — )b = 10 um (A-B, D, F-K), 50 um (C, E).
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¢

entg

3 r _p*‘\-.\‘c‘_
e 4

y‘[‘ n -~ -

A -

[¥11-3. Corydalis racemosa (ZK ' ¥ ¥ & v 2 )DJEEk & fll 7D R4,

A: KM FREMIREAS R & 5 W], BREZ i) & AR (oD RBAEAME T > TV A, B: L ) M. S EkEz
DI DAE T RBEEDOMALE) VAN AATWS, C-D: IETEANTIZ5ER L 7 BRSO MEER, Y EREE
X2BOADPE D, B KW, F-G: B LB, ARBEHROB D H b, NI A Eeng)
DIANIEF LT A, A% — )b =10 um (A-B, D-G), 50 um (C).
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Z  OHITIE, HHWIEY— - B o TERMRFICIZRRD 5 VIiZHIRD Ny — >~
ERT TN D D), ()NEEDL % B  Mlle 24k % 772§ (K1-6A-C, KI1-7,
-8, X0-9, X-10), & % Wi DAMUES % Fe 7= 3 (X11-4B-E, [HII-5A-G, [
[I-11A-G). & 5 WIE@MEFILIZO AR5 A T 5 (HII-11H, HI-12A-G)e SD X 9
ERMIZ, LT, 22237 b ZHHW (compact deposits) & b1,

Corydalis D —#([X1I-6D-1, KII-7), F 7-Dicentra subg. Dicentra® —#(E1I-5H-)T
i, ERYIED o LM, HIRONY -V Z2IRT ., ZD XD LEHERITHBE L
WEEDE K TLXHEITEML TV 228, REBEEC ICHRITDMBL TS, 2D
L9 ERYIE. LR [/NERHER | FRUY (fibrillar deposits) & b T

Dicentra subg. Hedycapnos (KIII-4A) TIZAEEIZIEE L T T, BAHE RV TIE
ikt - FEWTH %, Fumariinae (KI-12H-M, KII-13A-F) TIZ/HEE LV 5 W
ROTFRICHE L TRRERBL TS, SOOIV —TThH, HITEEL B
HFITHs, LSOV —TTix, SHERIEOMME I IZEEIZ RS
iz,

MBRONEIZAATTH S Z EHBEWH, HAK - ARKO D L), %<
W ERERESF R 7245, Sarcocapnos + Platycapnos * Trigonocapnos([XIII-12A-D) Tid i 4
FHCR L TWS, AHIER R T 420, Fi, &5 WIEHMPICIZATVT
(Fumariinae), £ tUZJE U CTHFRIEOBHESTER S LS,

Dicentra subg. Chrysocapnos (XIII-4B-E) * Dactylicapnos®—f + Corydalis®—&ED
Tk, MRS moP OERICHER, F—2aF, »50vidsHkoREL —fiFo
T\ 5 (Briickner, 1985a; Oh & Kim, 1988). Corydalis sect. Duplotuber T {& 2S#2 i3 F¥
72 FIRZEAE TH 5 ([A11-39; Oh & Kim, 1988; Oh et al., 1993), HiRD —kEitkd 4
D43 %t (e.g., Corydalis sect. Sophorocapnos + Dicentra subg. Chrysocapnos) T 5, 5 L
6 o

[2] SMER RS (mesotesta)

AV Rz o R ASFFAE 3 A @ 1 Dicentra subg. Macranthos (XI1-6A-C) + Corydalis® —
# (K11-6-D,F,G, [XI1-7A,C) - Fumariinae (KII-12H-M, HII-13A-F)IZRS5 ., Thb
D FHF T IR O FMEETH % . Dicentra subg. Macranthos T (& i 1 8 BE T,
BRY TSN TWA, Corydalis TIZHfIEEA R RIE L TH Y, MIIEAS
Y% F¥7-72 vy, Fumariinae T b AIBIZRIE D h =T, EETH A, £hehoMiE
13l H 7275, Fumaria (X11-13A-D) & Fumariola ([EII-E) T id # ig DM ln O w1258
CBICMELTWA LD H A,

[3] 4MERZ I RE (endotesta)

Dicentra subg. Hedycapnos? #4Fl 2 P K% (IIT-4 AV U A 1) Al L 7- Ml &
% AMRMEETH %, FHILIIIEEL IR REEATEY, Y77 =584
UOMKANBTY TELICHLEh T A,
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ThERBIIZ, EDIEHLOSEBTITMIEBETHMICER SN TRFE TS
5o

Dicentra subg. Chrysocapnos (KIII-4B-E)D A Ml R DA IZ LI h T G A
TWa, MBOWNEFIZY 77 = THREIND D, #HIKRONY - EELRRV,

Dicentra subg. Dicentra® ¥4l Bz A K& D Al 1 & kB CHIBR R L2837, M
BREMNLTEATVS, Sl E IS ICHIRNEY £ & T (D. eximia, KII-5A-G,
D. formosa, D. peregrina)7%*@ % W\ ZH 22 Td 5 (D. cucullaria—-[Z11-5H, D. uniflora--[X]
II-51)o

Corydalis®—#Ti&, MaPI/EMELZ G, o O/NEIHEDTBU s 4%
A3 AHlie.g, BI-6D-N) & & F EE RHMD X O BES /MDD % Flie.g.,
HI-7A-E)E A 5, BIEDHE, MBLIZHOALEE - HsteE & IEE L -NBEZ R b,
HE T WRETH B,

ER LU OGERETIE, IR EMRS N, BEiE5um%E FE A,
Corydalis edulis (EII1-8D-H) % B\ T idig s & 4 % 72100

JERITit, AFERNRIREME L D WS, MfaRECHIRANAY L E R & [k
THA, LA»L. Corydaleae (Corydalis?®—#f & Dicentra subg. Dicentra?® —#f % B <
) & Sarcocapninae? — & (Pseudofumaria and Ceratocapnos) * Discocapninae
Cysticapnos CIL I DAL 1245 S BF % &0 $¥IZCysticapnos (HI1-10A-F) Tl &
DERED T o

[4) RRERZAVRE B X U g

WG & PRGBS N TOSBNTHE TH o /o, RARFICIZIRE
RO AN E L, PRI S ETH S LT B D & [ Bk(Meunier,
1891; Netolitzky, 1926)IZ B A IS E 3 5 (e.g., KII-21, [II-3E,), 3 & A EDSH
BEETIINRG - PREIGETFREORMICHBE Z v, ERAUANIHIET 5 2E
#3 A, 727ZL. Dicentra subg. Chrysocapnos Tid, #ifigidH 2272 EMDFERE I/
2 W(XI-4B-E),



BINE P

nta

v

/4

#entg e

(X11-4. A: Dicentra spectabilis (subg. Hedycapnos)--- 4 1 /1.

B-E: Dicentra chrysantha (subg. Chrysocapnos)---% A 71I.

A —==10um NHEEHNRIZE TNI8 02 RENTRT. exts =l E. mis = WS @,
ﬂl;ﬁ: PR ARG, extg = NFERZ VR, mug = NFERZ PR, entg = WHEEZ 8. en= I5L. LIBEOR b
8]
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[Z11-5. A-I: Dicentra subg. Dicentra---% A 71II (A-G: D. eximia. H: D. cucullaria. I: D, uniflora).



11-6. A-C: Dicentra macrantha (subg. Macranthos)---% 1 71V.

D-E: Corydalis sect. Mucroniferae-—- % {4 7'V3 (A), V4 (B) (D: C. mucronifera. E: C. hendersonii).

F-I: Corydalis sect. Asterostigmata--- ¥ 4 7'V3 (F-G), V4 (H-I) (F: C. mucronata. G: C. pinnata. H: C. sp.
(Maire s.n., Yunnan). I: C. temulifolia).
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(X|11-7. A-E: Corydalis sect. Corydalis---% 4 7V1 (A, C), V2 (B, D-E) (A: C. zetterlundii. B: C. shanginii.
C: C. integra. D: C. nudicaulis. E: C. ruksansii).
F-H: Corydalis sect. Duplotuber---% 4 7'V5 (F-G: C. ternata. H: C. buschii).



BUE

[X11-8. A-C: Corydalis sect. Thalicirifoliae--- ¥ 4 7'VI (A: C. saxicola. B-C: C. tomentella).
D-H: Corydalis edulis (sect. Aulacostigma)--- ¥ 1 7'VI



0 =21 | =1

14 ants

entg

.;'\

entg - Pa 000 - . wEINGREE
f‘:T"‘ "'""‘-__r/.ETT . 21

E11-9, Dicentra « Corydalis LA+ Corydaleae--- # A 7'VI.

A-E: Dactylicapnos (A-C: D. scandens. D: C. macrocapnos. E: D. torulosa).
F-G: Capnoides sempervirens.

H-I: Adlumia (H: A. fungosa. [: A. asiatica).



NS —

[I1-10. A-F: Cysticapnos---% 4 7'VI (A: C. vesicaria. B-C: C. parviflora. D: C. pruinosa. E-F: C. cracca.
123-124),
G-J: Ceratocapnos--- ¥ 4 7'VI (G-H: C, claviculata. I-J: C. turbinata).
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[X11-11. A-D: Discocapnos mundtii--- ¥ 4 7'VIL
E-H. Sarcocapnos---% A 7 VII (E-G), VIII (H) (E-G: S. crassifolia. H: C. enneaphylla).






A BINE

(B H) [F11-12. A-D: Trigonocapnos lichtensteinii---% 4 7 VIIL.
E-G: Platycapnos spicata---% A 7 VIIL
H-M: Rupicapnos---% A 71X (H-L: R. numidica. M: R. oranensis).

o2 exs exts mts ents
- mis

A e entsw — e

R )

[411-13. A-D: Fumaria---%¥ 4 71X (A: F. munalis. B: F. capreolata. C-D: F. officinalis).
E: Fumariola turkestanica---% 1 71X .

F: Cryptocapnos chasmophytica---% 4 71X .

G-H: #}#¥:(Hypecooideae) (G: Hypecoum erectum. H: H. leptocarpum).



BUE b

[5] IR A RE

PIHILEZ PRI RS D MK 1 3 v MR BE % 5 (Corydalis @ —#B-- E11-6D-1, [X]11-7, Dicentra
subg. Hedycapnos, [XII-4A, Dicentra subg. Dicentra® —{f5, [KII-5H-I)%>, LLHEE L
7= W £, 0D U BE & JBUFHBE % FFO (Dicentra subg. Chrysocapnos. [XIII-4B-E)7*, 4T DA
Ji B AR R JBJE L T v» 5 (Dicentra subg. Dicentra?®® —iff}, [XII-5A-G, Dicentra subg.
Macranthos; HII-6A-C: %3 TIIXEOBMPHIHBONEZ T/ )n, b5 i,
PRE |2 Bl 22 RAR D IR % 7R 3 (Z UV DS B 43 BilE). BRI 0 v v il B
2, ZLOBERARFHIEREL TV TV S,

PRz I RE D BED R Ml 2 F 7 916 L T 5, Dicentra subg. Hedycapnos (X
H-4A) IS HRTHBEICE WS 7 7 2 /K2,

INLOEREPRI-NCEF LD, HEMEORPHICE o TI2DY [ 7172
DB EDHEL(F A TIX; E-1B L OK-4~13),

I1-3. i i
I1-3-1. T # B & o Jgic X % b aim o H &

DT oXETIE, HiZD&RERE O E % 44 i (Hypecooideae--[X11-13G-H) -
Papaveraceae - Pteridophyllaceae) & J#2 L T, G092 KE(HE) & R4 K 2 K&
FHHR)E ZHMET 5. WEHRDO V)V — T ORI 157 — % & Briickner (1983,
1985b) DFFFE % H0 1 o> SCHR (Meunier, 1891; Netolitzky, 1926; Corner, 1976; Il'ina,
1988; Fukuhara, &%#) b 283 %,

#II-1. Fumarioideaed J U'UEM LB DT, N8O 7 — # 1ZComer (1976) + Briickner (1983,
1985) - Il'ina (1987) - Fukuhara (1992, unpublished)i= X % ,

F R ARHLEE GREERS)

1. R AR RIS AY) --- HVEREZ SRR (L) - L RI(IE)

AV R

2.NBDOBIEDERE: +4 «— + -

2, AL BE D AR B L - N DSEE ) - BUEHR DR ER)

3, BB DBERMIT () - T 2287 M () --- /NERAMER ()

3. BB ERIIT L V() - NEBEDIT L IZD A 5 (+) - IO ES % F6 72T (++) - Mfa 2k
Iz T ()

At A

4, KL -—-L7 L &L EBAMIZTEE®R)

bas: GA)

5. KRG ITHRARCHR) --- AR, BRI % 224 THRCEER) - BFEUR) - ¥ { 2 B3 THROMALRE IZHE
KT AGH)

6. MiLIXY 7 7 = U BB O@IRABTY 2 EL @) - HEORRY T Eh 2 0F) - i x




» EN=E

& U (ER) --- P 2E(%)

1. HaFEEEL® -T2V E

7. BB HEEEIIAA T A - WNEMEICAAT 200 — S eEfHr & RBfHR & oA+
AH+A)

JI8L B D AN B PN

B.RMEEELW®) AT V()

WHEZ AL - SR

9. KB Z S AR, KIRIZERAEIRGHR) --- MBS, BB I IXEREGE)

EL Al

10. MR 2TRRE 2 Ffa, LELITHRIFMY T/ -SNE(L) - NE(E & 22l
HEOTH)IEE, NEEHO(AN) - W, BWRFICIIERG)

op b Tpr B baxilid AR
547 R AN o g A HLRE ARG
1 2 % 4 5 & T B 9
Fumariaceae
Fumarioideae
Dicentra
subg. Hedycapnos I 5. + B w & +454 + & &
subg. Chrysocapnos n At SEL o4 e B +5 + @& A
subg. Dicentra p.p. m A4t SEL J4+ £ B - 4+ ¥ £
subg. Dicentra p.p. m 44 SEL B+ - £ OZE - -
subg. Macranthos v A4 EL 4+ o+ OB -+ W 2
Corydalis p.p. vV 4As SEL s o+ M M - W W
Cor. sect. Aulacostigma VI 444} SEL D4 - WO 4?2 O+ W OA
Adlumia, Capnoides, A7) G4 ¥4 N SEL D+ - & OB . + W A

Dactylicapnos, Corydalis p.p.,
Cysticapnos, Pseudofumaria,

Ceratocapnos
Discocapnos VII A4 JEL 29+ - B O + W A
Sarcocapnos p.p. viL A4 SEL o4+ - @ OZE - W A
Sarcocapnos p.p. v sk SEL o+ - #OZE - W A
Trigonocapnos vl A4t EL o+ - & O - + & A
Platycapnos "1 G 54 EL o4 - #OZ - & A
Fumaria, Fumariola, X & -EL - + & = - - ® A
Cryptocapnos, Rupicapnos
Hypecooideae A AEL & - M M O+ + W 2
Papaveraceae
Eschscholzioideae WA A EL - + M @+ + W L/
Chelidonioideae
Hylomecon A + B . - WM @ O+ + B o2
Chelidonium NI e - - M M +H + B o2
Stylophorum A ++ 8 - - W M O+ + B 2
Sanguinaria A + i . + W ¥ +5 + & &
Macleaya AN + 5 - - W W O +2 + R 2
Dicranostigma AN - - W M SR+ B 2
Pteridophyllaceae A EL - - M M| - - ¥ N

[1] SRRz 4} A
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Dicentra subg. Hedycapnos & Fumariinae % B% { Fumarioideae T/ R SR8 1L tE
DERYEEH, HEORERELZ EIHoTVE, ABICLZD L) 2ELE
WA NG 2RO IV — T D3H 5%, EDHE L, BEDOFMW TIZ A 18
@ BB (Chelidonium( 7 3 / # 7 &) 7z ENA F 7= 13N BE & B8 o @R B4
(Eschscholzia(/N ¥ ¥ Y 7 R)AHIBLISHEEEZ 5 2 TWT, LoWELIZR%25,

Dicentra subg. Hedycapnos® A R 44 R Dl iz h 22 TERB 2 /- 9HRE L1
AVBE & A BE - OBERE A RO, Z AUICHEL L 7244 R ASSanguinaria(h Y ¥ 5 1) 7
J&) + Hylomecon(¥ ¥ 7 7 J&) 7% & Chelidonioideae DX { 29D IR IZ & 5 (Table
1o A8 E DHBIE, HedycapnosiZ 7 5 N5 IKEASFLEHI T B = L ZRET 5,

Fumariinae b 221 ) P Z2ONFERE N REHINL 2 K245, Tt R L2WEL
VRIS L TERD A kb DD KWIRETH 2 L EX 5, ZORR
ik, AR -5V B N R & INAERZ RS D T B D 43 A (TRah ) ICARHLE VT 5,

COBMPUHEZNE, SRS B1T B ERWOIELEIL, Dicentra subg.
Hedycapnos% B { FumarioideaeD X FREFR A TH L, ZLDR/IE2 NI + e
Y D & % FFO A%, Dicentra subg. Dicentra & CorydalisiZ/NEMEIR D BERY % FFofE
Larny rEEYWEFOEOMALREL., £, MADRKRIZE W T/HRFER
LR oM OIS TENENRZ D IREN LR RE LR T (k).
nNeDZ ik, a7 P RERYD S NEHROBRD~DOBATI, 220KT -
MR o -2 L 2R T 5,

MR MR DI S (IR - SR - D& 4 THIE» D TR, BHR S A
THTLZERTH(E-14)s 7T 7HRT I, TNODERDPIZHEE R
Fx v 71&7% v, Gunn (1980){dFumarioideae DFR % DIE & D@ ZHET W T3D
D7 TAZHTELICH, ED XD RFVEZEEH LD TH 5,

(2] #1AEZ o R

AVHEBZ 1 R 14 Dicentra subg. Macranthos + Corydalis?® —f - Fumariinae {ZfR o THF
T 5. TNSIDDHERIZ, HOETIELALREAZIA L Twav, SLEIC
WX REDORF BEOW 3% 5 HY(FKII-1). HypecooideaeSENE /R T & &
FumarioideaeP THIFERIZ LAR S W WwZ L i, PR Fumarioideacd TR 1) 3K
LIFATRICHB L -2 L 2R § 5, Corydalis®H TE 2, 72DHi(Corydalis -
Leonticoides - Fasciculatae + Chrysocapnos - Ramoso-sibiricae - Asterostigmata) i+ k&

DAL L WHEOWM S % & T(EKI-2).
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‘Sz _Discocapnos VI | | S | i) RS T e
=z rcocapnos ;| i e e N N ) NS NI
&% Piatycapnos VIITT” ) I (IR O T T T N
g & Trigonocapnos ¥ "1 ol (O (SRR 15055 i (Y S T
=% Rupicapnos 4

Q= Fumaria Vil

GE Fumariola J

Cryptocapnos

H-14. AN OE S DZER. ZBEFNFLOMOGHIMED L > ¥ kT,

[3] S5 A RS

Pteridophyllum % Bf { 4} & Dicentra subg. HedycapnosiZ, %55 (EF)% & A MKA
HFYTHI-ENITMRONFEABHERE XA LTS, O 25, Dicentra
subg. Chrysocapnos D i “F 7 &5 i % & U Hlf2, Dicentra subg. Dicentra® — &



BINE )

(D. peregrina + D. eximia) D #IKAEY % & LA OHMAL, £ L TDicentra®—
# - Adlumia - Capnoides * Dactylicapnos *+ Corydalis?®—#{ - Cysticapnos -
Pseudofumaria * Ceratocapnos * Discocapnos - Trigonocapnos® Bl T Al ft & &
AFERZ NRG &, HedycapnosiZ B & N5 X 9 24V iR RG> & B3k L 7- iK%
ryEEZLNS,

FrevRO—8BONRBICR O WA KRB0 EHEIL, TR L) 28KA
BWERRBEINDKRLSTH 7T RAUIGTEL L OICRMEED 2 LidRv,

[4] WA N RS

NBEDS { TIRNAEE PR DML I LT L - Ml BE £ 7k 5, @ TOMaEES"
WINFER IR 1L, Fumarioideae® H T Z D HIRITEZEN TH 5 (CorydalisdD—# -
Dicentra subg. Dicentra® —#F - Dicentra subg. Hedycapnos)7* &, IR&EMIKETSH 5
i ATH V. Dicentra subg. Dicentra? — & & Macranthos A+ B |2 J b B L 7= N
AR ZFr2o. TRUSOGEEIZIGE L THRARD JEE A EEIC RO h 2 Al
2R,

I1-3-2. R #t 57 Bl 1) & 5%

Corydaleae i3 T DHEEICBWTH R Y DERER T, HESEOE S LSRR
tr L A Fumarieae® }7 #*CorydaleaciZ B\ T X N ZHZHS, S & 9 RE RIS
BENBOEE EZDHOERPORITIHT AT EHES,

[1] Dicentra (2% 7 &)

Dicentraid, S FEFLBHEICBVWTHELBNER LR T I EVFHONA TV
(B z21E, 1€ & AEFF D RE---Stem, 1961; Lidén, 1986; {E¥) L RE---Stem, 1961; 7 7 K
/4 F#K---Fahselt, 1972). £ LT, HEHEEIZ BT b Dicentrald BFL Dt TH
bEHTH A, 420HRIZ, TREFNHIMFOHBEEOMAGDLETHPS K
MEhb, FLT, RENLZTEEDOHIZIE, DicenaDHERD ) D12 F /232D
IR TROND b DAH A (K s % & U /Ml BZ I RE ---Chrysocapnos + Hedycapnos;
K e BE AR AT L fa 473 5 PIHILRZ A RE---Dicentra - Macranthos). Dicentra® 34
REFETH V15 L) 2HEREFEL T, L5, MBS ) bFsHE
BEDOFE)iX, subg. HedycapnosATHRLD F LMD X 2 )N—@ T LIk TH S Z
&, 2% YDicentraD I MR R T 5, HEUNDOBH---KMBFEORHESR
KEWEDOHH---IC b, Dicentra®D B RN % BRI FFT 5 bDIE R\,
Dicentraid, Chb6bDZ N6, VMG ENERETHLLBEDNS,

[2] Dicentra subg. Dicentra (2 ¥ 7 & 2~ 7 /%)
AR T BRI A% 8 B FALERER D SV BZ A RE 12 subg. Dicentral A TH D, 2D



0 HNE

TNW—TDORRFEHREIRHFT S, COHBROPTHHBEMEILERI D), Zh
L2 T32D T NWV—T B85 LHH#ES, (1) Dicentra eximia + D. formosa---
I NLIZHIRAETY & & LAER A RE & IE L 7-Hilfo e 2 Feo NFiR R, & 5
RN FERE AR AR AL &0 Z & TH#M2IT 55, (2) Dicentra peregrina (
2% 7 )RR E BTV 255, BRI ARFIERERTFERL. 3)
Dicentra cucullaria - D. uniflora---= 1L 5 D 7 )V — 7 TlaSFEi g A RS & WHE R AR 1
WEE - h2ETHD, TNOHDTINV—TIE, 2 TStern (1961, 1970) - Berg (1969) %%
MOBEICEDTRDL TN =T E—8ET 5, FIV—TOIRE N5 5E8TIR
EHEBRDNLSDTHY, COT7NV—TDRRFHEMLZFFT 5. Stern& Bergld,
& H 12, D.cucullaria - D. canadensis * D. pauciflora * D. uniflora" ¥ RH M TH % &
L7225, COZELIZHBEDTF -0 b, RO TEDEIZHKD { B
(Walton & Hufford 1994)7> 5 b ZFFE 5, Stern - Bergld, 2512, ZIv—7(1)d
HEGHTHLH L LIH, COSNV—TOMEREIZ, ThEho s/ v—7X
DHFIER2DDTHY, EDEX ZMMET 5 b DTIEAV, Stern - Bergll X
#UZ. D. peregrina-—7 v — 7 (2)—it 7 v — 7 (1) & ik BE® 72355, FhpzMbisiL,
RmHEERL EV) EPL, LLAQE@V IR THALZ L2HRT 5,

[3] Corydalis (¥ %7 ~ ~ &)

R KD B Corydalisit, 2% 41 7OFE 2 ET(VE VL EKI-2), ¥ 4 7VHIIEER
TIVTBIUHRRT I 704 T 562 DHi(Strictae - Cheilanthifoliae - Bipapillata -
Thalictrifoliae - Aulacostigma * Sophorocapnos; Sophorocapnos&ii&db7 A 1) 12 % 3%
THCRLON, MOMEs 4 TVOREERD, ¥4 7VIZEROMOEIR IR
bbH, ¥4 7VidCorydalisiiDARONL b DTHAS, I-3-1HITHaw Lz X
IS, FA TVITR S B /NBRMER D A1 B2 AR A <0 4 & 0 s [ D SR B
AR, FL-EBRONHEEANRIZRELEAETCHL LB bhE, 20220825, T
BitisEix ¥ 4 7VOHBL % ¥2 7 )V — 7 HCorydalisDF CTHAFKHZ KR T A &
ERBRT 5. ZORERIE, (DNADITSTHBDIEERFIDT— 5 15 bFEh b
(Lidén & al., 1995; V-1-3i1),

[4] ¥ 4 7VDFE % 2 Corydalis

AN TRz X 9128 4 FVORiEE % FOCorydalisit EAFHBETH A L Bbh b
B SOTNV—TORTHHEMEIII %) DERERT . S HREOF L
MEBNRICE A/ PMOWE - IR ONEBDILE DL )L, 2D
TNW—TR50D% 77— TIBHl E 5 (KI-2), BEZBRINLTVWIHEID
TW—=¥r7Eid—HLTELT, 62DHi(Corydalis - Leonticoides * Fasciculatae-
* Ramoso-sibiricae - Mucroniferae - Asterostigmata) &, D /v —TIZE 257>
TWh, CDEI)RA—FIZIRD22ODZENLELL ERDNS,
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F11-2. F Rz 12 36D £ Corydalis® 7 )V — 7534

AVHREZ AL O A (R /NRAEAR . TR PR Z B BE, [Type V)
AN RZ TN O SR AE VT [ PE AT R AVEREE P RS DRI D A BE
R A0 7% { & BB MICHFET Ao ---- Group 1
aS i aaal Koy L Q- Group 2
%&&Wﬁ@ﬁ&uﬁﬁﬁo%&&mmwﬂmmmﬁumga
MR P AL E L BANICHET 2, - Group 3
AR PR K { o - Group 4
ﬂ&&ﬁﬁuﬂ(&ﬁo%§&¢ﬁﬁk<amu0
NEENBOEREDIE 87 b, SHEPRE RS, ﬂ&ﬁﬁﬁuﬁ(&ﬁ PN RE P R 1 1A
IZHBR RO, (Type VI] ----- Group 6

Type V

Group 1

Sect. Corydalis p.p. (C. caucasica, C. malkensis, C. alexenkoana, C. vittae, C. integra, C. zetterlundii, C.
angustifolia, C. paczoskii, C. gotlandica, C. solida, C. pumila, C. ambigua, C. fumariaefolia, C. bracteata,
C. lineariloba, C. capillipes)

Sect. Radix-cava (C. cava, C. marschalliana)

Sect. Leonticoides p.p. (C. ledebouriana, C. popovii, C. diphylla, C. uniflora, C. marcandica, C. afghanica, C.
darwasica)

Sect. Capnogorium (C. nobilis, C. flaccida, C. grandiflora)

Sect. Archaecapnos (C. macrantha, C. curvicalcarata, C. scouleri, C. caseana)

Group 2

Sect. Corydalis p.p. (C. wendelboi, C. shanginii, C. glaucescens, C. nudicaulis, C. ruksansii, C.
turtchaninovii)

Sect. Dactylotuber (C. pauciflora, C. emanueli, C. arctica, C. benecincta)

Sect. Leonticoides p.p. (C. nevskii, C. oppositifolia, C. griffithii)

Sect. Fasciculatae p.p. (C. cashmeriana, C. aff, cheirifolia, C. minutiflora)

Sect. Oocapnos (C. crassifolia)

Sect. Hamatae (C. pseudohamata)

Group 3

Sect. Fasciculatae p.p. (C. trachycarpa, C. calcicola)

Sect. Chrysocapnos p.p. (C. chaerophylla, C. meifolia)

Sect. Ramoso-sibiricae p.p. (C. incisa, C. pauciovulata, C. ochotensis, C. raddeana, C. kushiroensis, C.
mildbreadii, C. vaginans, C. pakistanica, C. impatiens)

Sect. Mucroniferae p.p. (C. mucronifera)

Sect. Asterostigmata p.p. (C. sp. [Maire s.n.], C. temulifolia)

Group 4

Sect. Chrysocapnos p.p. (C. latifolia)

Sect. Mucroniferae p.p. (C. hendersonii)

Sect. Ramoso-sibiricae p.p. (C. hemsleyana, C. bungeana, C. longipes, C. gracillima)
Sect. Asterostigmata p.p. (C. duclouxii, C. sheareri, C. taliensis, C. acuminata, C. pinnata)

Group 5
Sect. Duplotuber (C. buschii, C. temata, C. decumbens)

Type VI

Group 6

Sect. Bipapillata (C. semenovii, C. helacleifolia)

Sect. Strictae (C. adunca, C. hindukushensis, C. rupestris)

Sect. Thalictrifoliae (C. saxicola, C. tomentella)

Sect. Sophorocapnos (C, balansae, C. foetida, C. pallida, C. aurea, C. heterocarpa)
Sect. Cheilanthifoliae (C. cheilanthifolia, C. ophiocarpa, C. racemosa)

Sect. Aulacostigma (C. edulis)




® sN=

a) Corydalis?D 3 Bl € DM DL & £ % { Dffli - FATHPEOAEERICKP LT
AIOICFEEATELTH A (Lidén, A1), Ramoso-sibiricae - Mucroniferae
Asterostigmatatd, ZBNICHEDSZ WIS V—TTHY), FRAMG S L5 HEM
% & A (Su & Lidén, FA1E)s

b) Corydalis & Leonticoidest& 5 # 2 TEBHHBMEFO SV —TTH Y, KIZFHIHL
22ITSO 7 — % b MREHEM 2 XF L TV A (Lidénetal,, 1995), S5 DHEIICIE,
PR ERF O EF -2 VWHOMAREENSD, D3- 1T oL
COWEIHEROMDORGTHMEIOFITELE LA LHEESNRTBY, 22
Db, £D X %PITH A EEHEA RV,

Flige % 4 7VEZFEDCorydalisiZ i, W OPDWELFOHEFTATVLS, T

5 Dfifi(Corydalis(- >~ =™} 7 i) + Duplotuber(¥’ T 7 7 .2 T4 7 i) - Radix-cava -

Leonticoides * Dactylotuber) {33 2 52 g DA & . HLFAL L7zt EEPOMAH] - B

FEHERE LTS, TOLDIC, BEOSETIX, RELFOHLFLZ2V

fi % £ h £ Corydalis®DHF D2 ODHIR & L TaZik L 72 V) (Popov, 1937), &5\ i

WELZFOMETMIIR L L T o 72(e.g. Holub, 1973)Z & b o 7=, Hilli Thw L7z

E)ICHEZFOMIIMELFL- 2 WHO— L MAHERE TR ¥ 1 TVEFD

Corydalis") 2§ 5 LT UL, WEEFLL2WIIV—THBERRFEHETHD, =

nHOWIREE ENAD(V-1-380), — 1, WELFROMBEOHTY, sect.

Duplotuberid, D& KE { R 2FEMEL R >TWb, ZOMIIIRELFD

faofi KE RL2HHOFEL L TH Y, HFHE TL i (Corydalis buschii) %

BH. FLEFEDH(C. decumbens) T £ DELEDFEIIMORE L FOHDO £

NERRRR B, ITSERIERH)IZEED { RHtH (Lidén et al., 1995)T % Duprotuber i

Corydalis - Leonticoides & 2>\ Tl /- L ICH L5 o

[5) Dicentra * Corydalis MA#}+ % Corydaleae (¥4 < /i)

Corydaleae D 5% % 3% (Adlumia - Capnoides * Dactylicapnos) t& 3 0 Fi 57 i 15 % 3§
2, ZhidE 5IZCorydalis?—HH(I1-3-12H8) - Cysticapnos + Fumarieae ) —f
(Pseudofumaria - Ceratocapnos)& b 3£l TdH A (ffifZ ¥ 1 7VI)o % 7>, Fumariinae %
Bk < Fumarieae DFERZ (¥ 4/ 7VII - VI id, SMHER /MG DIE & & BR D5t % Br\F
W, 4 7VESLDBEERALTVE, ELT, TROLOREIE, ThEhass
Dicentra® € 1LiZxf L THRK 2 b D TH 5,

D) REDGH»SRA L., CorydaleaeD HRMMITZF S v, F72,
Dicentra & Dactylicapnos & —2 D& & 5 ELi#(Stern, 1961; Khanh, 1973)% 5 W 1]
& ADicentreac & V> ) A B T 5 & ) R (Takhtajan, 1987)b . FIHIZSIFS 1
s TR

[6] Fumarieae (51 7 7 44~ /i)
Fumarieae * #3232 H D % 5, FumariinaeD M (type IX) {2 1o i 3 7>
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LB o7 EREIRT . BMY I EOSFEB/NRE & AER P RE 12, Fumariinae |2 5F
ATV, IB3-18THRLECLIIC, COEEDEIFEUDIMTH S LEX
bhb, FTEBIC, Sarcocapninae & Discocapninaetd V22, % 7-Corydaleae® —#f -
CysticapnosC & { BL-Flgz i 2 Ko, MADHE L b | SHIE DO & & HMY
DEICIZERDV DY, TO/-DICHBDHE ¥ 4 7% & L (Sarcocapninae—% 1 7
VI + VII - VIIL; Discocapninae-—-#% 4 7VII * VII), MZEDN I B, Ll &
Discocapninae (B DFERCGENE) X ) HARRKF THLIHEN RV IV —TTh b,
Sarcocapninae®22 D&, Sarcocapnos * Ceratocapnosid Z 1L 6 DI 272 ) DIR
WERZRT. TNHDT Lb, SR DK A Fumariinae D H D WD H/HK T
MOZICEAE LS AR E 0, CORADGRFNL2EALRES LS LED
N5, FumarieaeH/R T ZEk7R REFECERMAMDZTEF DO R FED S IFRLH DR
FTEEL; BUBESI) D, BZOKSNEOTBUHO—HLFHHAT LI THA ),

I1-3-3. AE b5t 1] D ZE

Comer (1976) * Schmid (1986)[F &, 1994 & ZHB|D 45 BIZHE 9 &£, Fumarioideaell
A\ D PapaveralesDFiRZ (& [HFERZPIRGH! | (endotestal) & AT &5,
Fumarioideae?® ' C it Dicentra spectabilis (¥ 4 7D/ T3 DA 7 3) —IZ A%, il
O [HMERAERL| (44 71-VID), &AWL [RSMEE] (¥ 4 TDODFLEL
*F:o.

Fumarioideae Tid, Ml NRERIDOHEE 7 S A FEE N BRI~NDHERH D, €L
TEDHEBED FTHID X Y KRR MHEANOBITHRE o LHEES N
5o FREMOAELL - REZFORELFTFOMMAL ) MR £ FroMmIEH S
T 5 (H11-168) FumarioideaeDFR (X, [FERZ OBAEA L D AMUDHIRE, B
AWITEBENERITT A —/&BM8B0 | (Boesewinkel & Bouman, 1984: 582)D —%I T
»H5
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FLIME. r~ vV 7HEORED HEHEE

II-1. /- @&

Fumarioideae® £ HE L, RENOFE T, REOEE, REOE X Ligx | |-
R -BED L) RIABRYOK BT 2 EIWCERHH 5 (KII-1), Lidén (1986, 1993)%%
BD1=32DH T I—TDH 5, Corydaleae & CysticapnosiZ B3 5 & { %2 (D
o2 LT)E T 555, Fumariieae®D L EELEIZIEFICERICEA TS
D, 2TORVPREDHEZTTEITE 513 TH5H(KII-1), CorydaleacN%
K OFEIHEF IV ABBEOAETHET LOWHRE(E T 4 4V — L)X o THA &
N5 DIZxt LT, Fumarieae TIERED AT ) 235513 % & & A%Sarcocapninae-
& Fumariinae THRE SN TH N, Trigonocapnos® R EDIETH DTS L B i-El45
(HM1-2d-e)A57 V) BA 2 E Th 5 & THiE. FumarieaeD3DDHMD L TIZ R EHK
BICEBATVRMBRONEZ EILR S,

BEOKR., FFICHFHEZEIE. LD Fumarioideae D7 E R TRk b EH 2 1
T-RBCH o 7oA, b Hr L\ Lidén (1986, 1993)D 5 BUGRIE, Th oD E £
BEELRTBLT, U LAREREM O DOFITHEZ R EHE L T A(
FIEZH),

Zh F T3 - REDREFHIFIEIL Corydaleae D 3% (Dicentra---Berg 1969,
Khanh 1973; Dactylicapnos---Khanh 1973; Corydalis---Kim & Oh 1987, Briickner 1992a,
¢, 1993) & Fumarieae? 1 /& (Pseudofumaria---Briickner 1992b) % #1 /8S— L T\ A,
Briickner (1984, 1992b)id, 15 DEIZIET VT, (1)NHERE O HUTHBE A AR
(272 A @ iXFumarioideae T M 7205, € AL D Papaverales T i 4 Platystemon---
Fumarioideae & g TH A L IZZEZ SNV IC LR SRR, T/, QWEK
DBED T RE A Fumarioideae D TERT 5, Llix7z, L2 L, ThoD@aED
7 Tl RE F DO ZHEMEDSFE | v FumarieaeD IR DI & A EVZTZHARENTES
3. £ 5 5 Fumarioideae 2D 2 Hett 2 5Flli 3 % D13 L Vo ABFZEIX, £h
LOXxy 7EEBOELD, RTOR - HRICOVTREDMH S HHE % TR
T 5,

III-2. 4 2R

YV OHEBOREICIIEATALDL L2V DENDH S, BETHHE.
REIRADDETICRIT B, 42D 5 H221E5EKE L T THMNCHIF 250w
TWb, HD22RBIBEVEIRDOES T, TH5ICIREFII2VTWARY, TO X
IHBER TV FavVIRRT 7 FRHORECLUTHAEIDT, ThbDEC
b /- ERABFEENICERSINTE ., T2bb, REAVEKRDOHEG %

(237 ] (valve), BERDDOWVWT WA ERIKD#ETE [L T IVA] (replum) & FER,



—

.A‘(m

-1, REDO L. --- a-c, Adlumia fungosa, a, L 7 W A5 R7-RE. b, STl 6 R RE
C, ST RIS RIZRENNVT O F EFEF2IY) Ry 7z). ---d, Corydalis chaerophylla - e,
Pseudofumaria alba --- f, Ceratocapnos claviculata --- g-h, Ceratocapnos heterocarpa® — %I % 7R § %,

AT —)v=1cm.
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[RBz] 1D FHEEICHRT 285 2ET. r~ Y 7l Tik, EXFEL
T, REEIFERSEEZELL-DDERLES, REOARICET AHOEREZ
EiS 34 (c*&oc;u‘p) A>T ARIZET AL 2 [N |
(endocarp), £ D HDHINIRE % [ 2Rz | (mesocarp) & FER
N

@

Hm-2, REDLF £ 7= (LR, --- a, Sarcocapnos enneaphylla. ---b-c, Plalytdpnos spicata. b, %

c, MH SN RE NVTRILEIREDERB TEVIZORI o TWAKRE, $F X% }Jrr!”f)@ﬂ
MEASh REZIZH A, -—d-e, Trigonocapnos lichtensteinii. d, EED L. e, }\;‘0‘) WO HEWT. AEE
L7z 62V ‘i‘-fl.‘ﬁ’&(ki MASHEIZd 5. - f, Fumaria capreolata, A % =2mm (a, b, d, f); Imm (c,
e).
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FEIM1-1. Fumarioideae? R EFAE, FIZGunn (1980) - Lidén (1986) 1237 < ,

Tribe Corydaleae (Dicentra, Capnoides, Dactylicapnos, Adlumia-[11I-1a-c, Corydalis-Z111-1d)
BE, S ZEMOMT L ELWMET, i (CorydalisTix LIZ LIFTHIT 5 & 9 12)2-
DDNRINTE2DDVTIVAICRAT 5, IR - BRI - ESHTE - HBSHE -
B - BERIR £ 7213 F 1LiZ(Corydalis sect. Qocapnos) ik, FEFix 54 4V —A
% F#2 (P #+-Dicentra subg. Chrysocapnos, Adlumia, Corydalis sect. Bipapillata),

Cysticapnos
Corydaleac D E L & FIRRD AR, B$HT 0 FEIR(Cys. vesicaria), HFIEx5 1 v —
AEFFISTZ,

Tribe Fumariecae

Subtribe Sarcocapninae

Pseudofumaria (E1II-1e)
Corydaleae D € hL & FIARD W R I PR IEATSE, Bt BFi2ro44 v —4A
/O,

Ceratocapnos

Ceratocapnos claviculata ([JI1I-1f)

WRIZBTWA DS, WlBREA L2V, 2054 D/NE 2L 54 %V — L% O
FEREl, HRICHERDRPHEOBY X F2,

Ceratocapnos heterocarpa (EJIII-1g-h) - Cer. turbinata
BALZWRRFHFLRETIODORBELFORRMN B L Fo, RMIZITRIZH
Vhb, REZRZHELGD Y, RFo LEICa RERI-1g) 12248 T THRE ST
. TEICHK { FEI-NIRFT, RRARo MK TH S, MEHEDAIFE
FHEHRTHAME L THRE . FAEWAEV . Ruiz de Clavijo (1994)1,
Ceratocapnos heterocarpaD R E L B E P AITRO TV EDEEE L TW5,

Sarcocapnos (X111-2a)
RO V=TI Twa, ZHMTIZ2 (. 28T, HROMNEYIZER, RED
EBIBNTOTHRHEICEA, 744V — 4 L ERICEEHAR I2L2(Lidén
1993),

Platycapnos (EIII-2b-¢)
RS 18T, RETE@MSITMIZLWASAEHBEZ MY H 5, REORITE
NTWTIREIZEA, T5 44V — Ak RIS 2% 72 Lidén 1993),

Subtribe Discocapninae

Discocapnos
RALZWIHETOMBRORET, BIHROM A5 2 ROSFEEOHF L R LRE
Ko

Trigonocapnos (E111-2d-¢)
B L2Z2WVIBEFOEHBE-B=ARORET, ENB=AFORITELHFo. £
ENERIIESH TR TE ) BBAOBRIELRIRT 525, BAkIcMT 2
BRI TV,

Subtribe Fumariinae (Fumaria-E111-2f, Fumariola, Rupicapnos, Cryptocapnos)
RO L2WRE L Fo 721 FRE T, Rupicapnosk RV TIREBIZ42D (iT
A% ¥, R (Fumaria, Rupicapnos), #i\ 8 = (Fumariola) ¥ 7= 13 5281
(Cryptocapnos). CryptocapnosiX 5RO B % . RupicapnosiZ 4H\ %5 % M 2 FF
2, RENEBIIMA T TIREICEA, =514V — 4 L EBCEHAR ICHaL
2 (Lidén 1993),




Sarcocapnos

Ceratocapnos
claviculata

* @ Platycapnos
S yeap

Ceratocapnos

Fumaria

Rp

Ve Discocapnos

BII-3. REDMEFRELT. a-giTRE. - a,
Ceratocapnos heterocarpa. --- b, Ceratocapnos
claviculata, --- ¢, Sarcocapnos enneaphylla. ---d,
Platycapnos spicata, dissected. --- e, Fumaria
capreolata (R #). --- f, Discocapnos mundtii.
---g, Trigonocapnos lichtensteinii. * (X REDEH %
AT xxx'lE AR 2YIWFE. 24—V =2mm




BmE )

MI-2-1. REDOMEBFERETNY — >~

FFRICEETN T AR DHEE R REDIETIZA o T £ A (FI11-3a-d, 1I-5¢,
II-7a)0 REFRAT 5 & ZITIE, 4D ) H2RIE/ v 7O i H(valve-central
bundles; Ve) & 722 1), 2AKIE L 7))V A DHEE R (replum bundles; Rp)& 7% V) | JETE - i
FADOHEFRITBEDL S TIN5,

4. RIEOHETE: Corydaleae & Cysticapnos. --- a. Dicentra macrantha (subg. Macranthos). --- b,
Dicentra chrysantha (subg. Chrysocapnos), 8?2 & 72 K. ---c, Dicentra cucullaria (subg. Dicentra), ---
d, Dicentra spectabilis (subg. Hedycapnos). --- e, Adlumia fungosa. --- f, Dactylicapnos scandens (sect.
Dactylicapnos). --- g, Dactylicapnos torulosa (sect. Minicalcara). --- h, Capnoides sempervirens. --- i,
Corydalis heterocarpa (sect. Sophorocapnos). --- j, Cysticapnos vesicaria, immature fruit. --- k, Cysticapnos
pruinosa. A% — )V = Imm (a-d, f-g, i-j) or 0.5mm (e, h, k).
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B LZWRETYH, Thb eMBERIC—HLMRETH S L B sHERITF
HETAHDT, KX TIHINSDORGEEMTZRMT /L 2WIZMb 5 3@
5, ENEhOVelE I ORBL(V) & RED IO F ' ETHIT A (KII-5¢, V)o Ve-
VIZENRETNELICHIRER T A EBEBH LD, TOBRBEISBRHFICIYVRLS,
Mz, Ehomlt, HAHWIIRpE, FhlEFEFNICVe - VERRTAZ LA DS
A%, REDEHIA I 2 HNIS T ISR IZ KV,

FRDL ) —WNT = ICHKTIETE S 2WAEHD 5 5, Fumariinae Tl
Vel B (V) %2 Hi & 22\, Pseudofumaria TIEVIZRED KIS 2% ) ETHRT
% (Briickner 1992b), Cysticapnos vesicaria Tl¥, REDIEILTIX2ARKDORpIZH M T 5
MERLPELS, ZODTHLETE IV THSKIEOHERIBNL, 2hoD
HEBERIDBELDEHR LAY TH5REIIMOSEEEICHTIZA20ICELL.
NV THDMEE RIZHIKD /8N ¥ — > % 7”F , Discocapninae([XII-3f-g) TILMETk - Fl
FADHEER VI ST 5,

[XIIII-5. RIDHLWTE (a-b, d-h) & R I D MEE R ETT (c): Fumarieae. --- a, Ceratocapnos claviculata,

--- b-d, Ceratocapnos heterocarpa. --- e, Platycapnos spicata. --- f, Fumaria capreolata. --- g, Discocapnos
mundtii. --- h, Trigonocapnos lichtensteinii. A 7 — Jb = 500um (a-b, d-h) or 100um (c).



Bl=E 51

Corydaleae + Cysticapnos - Pseudofumaria Tid, HEE RO E GHROE - X7 —
Y- BERSBHMTERT A LIEb bAA, HEHAD S VI FEMEE) S I
ONLREOMTHLERTS, LL, TRLUND XD Bl HEEREFT/N S —
YEFOSENTIE, DEBECL IRy - 2BOL T LKL,

FI-6. RFEDEEWIH: Sarcocapnos enneaphylla. a, REDHFILEL. b, REDOHF R, L 7L A8k
K. c-f, RED A & I~ T ORI, MEFRIZH > THRHEER@RBICHEE > TWwAED
PESTVAEDL, WHICHERETEBMERP S REZEHHRE. ENVTEIZHD 5 KDHEIC
EAMBRIREOTHBNBAEO FLIZL 3 L AWM TEWIZHEM LAY, 3KOME R IZHER
BE (), ThoEDH) LED2ARFRpE AT 5 (). A% — IV =500um.



BNE

BJII1-7. Trigonocapnos ? & B HETT.
a-b, REDEBORUMI. c, BFL LLREDOEE. NV 7O h.LR(Ve, Ve FR EnfiBz L.,

T LETEIET A, doh, ciZXET 2 82 OEFARMT. i-k, REOPRBOBME. 24—V =50
um (a, j), 10 pm (b-h), 100 pm (i, k).
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’

[111-8. Discocapnos® & & & E1T.

a-e, REDER A &6 REDF REBIZA T TOEBGMTE. VA B(VZH L, VIZVedh SREICHE
., @HPAWRIOSLTORBVYERNED X225, fek DT h L. RpEVAVEH SR
CPR S5, g-hy REOHRE. VEVIEEH L THEERANDOHETRFE)Z HT. A7 — ) =50 um
(a-c, f, h), 100 um (d-e, g).
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HI-9. L 7 v A &% O BORMTE. - a, Dicentra spectabilis (subg. Hedycapnos). --- b, Adlumia
fungosa. --- ¢, Dactylicapnos torulosa (sect. Minicalcara). --- d, Dactylicapnos scandens (sect.
Dactylicapnos). --- e, Capnoides sempervirens. --- f, Corydalis heterocarpa (sect. Sophorocapnos). --- g,
Corydalis paczoskii (sect. Corydalis). --- h, Cysticapnos pruinosa, one valve removed. --- i, Pseudofumaria
alba. --- j, Ceratocapnos claviculata. --- k, Ceratocapnos heterocarpa. 2% 74 KT, SR % %

EITRT. A% — )V =100um.
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Sarcocapnos & Ceratocapnosid V» { DD 36 L 7- 5858 % 78 37 (XI11-3a-¢). Veidl-
S OBE (V) Z 5T, F00 OfENE E 6 (21 E(EII-3¢)d A W id2 ] (KIT-32) = 3
TAD. HHWVIIGHE L 2W(HII-3b), > T, &5V 7HIZ, SAEII-3c)H 5
WIZTA(HII-3a), 34(RMI-3b) D HEE HASFATICEST L REDTHIROT BEAED K
HIsET S, ChODOREIELHEBERICH - T O HASE Y (C. claviculata-
B <), BRED [hh) 2T 5 (H0I-1g& FHI-3a, EOI-2a & HI-3c%, Fh
FRHEE L), [TREOERTIZ, TNFIOMEEFRITZAL, EWIZ, 50
IERpE, BT H(ENICEDEERILT 5). 6o T, REDOHERIZ, HEE
DIEFRT, H VTR L TEHARDHES HA & Pl & 15 ([X1-3a-c, 1T1-6¢-f).

Platycapnos TI Vel 7= 72215 O RIB(V)DO A %2 F L, FR LU OHMEIL DA
BETADATH A(KII-3d)s VERpIZREDTHEG T  THWIZ T 5 (K
IMI-3d), Fumariinae Tid, Bl TANA L ) ICVIRTFEEST, REOHMBIH Tidved
RpAS1X 30, FHAKRDOHEE R L 2%\, FumariinaeD4/E P % %, Fumaria &
Rupicapnos Tid, TN HARDHEEFIIREDTHRD A L T HTHIET AHEHRT
HWiZEH LG D (BII-3e), Fumaria® REDTHEG 21342 D < ZAH D 5 (KI1-2f)
B, ZEDLIRHBD T EBGFET AHEEROMBEIZ L TV5E, RD2%
(Cryptocapnos * Fumariola) Tix+45 %4 » 7 IWdMG o Nz oz, ZOH%2H
RBEZENHERP27,

Discocapninae D H FEITIIHEN TH S, Z DHHAED2D D K (Discocapnos--[X]
I11-3f, II-7 - Trigonocapnos---XIII-3g, KI-8)id & b ICREDOBZICHB 2B L FF-
TWwb, RpIFREDORDBRICH > TES. MOSFEELRL Y, RpldiEsk - i+
NOMEERE S 2, VeldZERTIHOME (V) Z T, VI, v 7o
PVEIME LG T 5. COVHERDOHERITREOWNEOZEEED, &b TH
B - BF~OMERL T, (7% < & b Trogonocapnos Tl ) RFENDTHYAGIT  TRp-
EGWT B Ve - V- RpPISDOMIEIL, TrigonocapnosTid =& LT,
Discocapnos Ti&V & Rp % BUHHKIZ#AE 5 2 BADOHEE R H'H 5 . TrigonocapnosT
&, VeldvE g3 <CETELET 5,

I11-2-2. 3 32 D %L il &8 o 4§ 15

Corydaleae ([X]II-4a-i) - Cysticapnos ([X|I1I-4j-k) - Sarcocapninae ([4111-5a-¢, I1I-6a) T
iE, REFERAT AL L T IWVA LNV T EHHEWIZSHEET 5 [Discocapninae (]
I11I-5g-h) & Fumariinae (KI-50) Tid 75 8 L 22\ ). 5 EEAER Z 5 #0 (RBEEH)IZ.
JaAVIRITH A Z & RHMRHEBRAZ N LT, REAROREOHMH TLREDH
naZ EHE vz iE BII-9a-b, g T2 # ETRTEH). BEMOFE#RICIZ
RDADDING — D35,
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a) Dicentra ([X11I-4a-d, IT11-9a) - Adlumia (XII-4e, HI-9b) TiE, L 7V ADEHA <
B X 210827155 72 5 KBS % & A TWw A, Dicentra subg. Dicentra® i < 481
BETid. Rpe L7V ADKREOMIC—H ORI L M8t s 55, VT - LT
WA DFIEIARIEL TV,

b) Capnoides ([X|III-4h, I1I-9¢) - Dactylicapnos ([X|I1I-4f-g, I11-9¢-d) + Corydalis ([XI111-4i,

[1I-9f-g) - Cysticapnos pruinosa (K11-4k, I1-9h) - Pseudofumaria (X111-9i) -

Ceratocapnos claviculata (IIII-5a, III-9)) TiE, L 7 WV ADEKBIIIEF ITHRW(EZ L &

b BARaF) 2, HBWVIE, LIV ADEIZ/ SV TORTHMICEVW AT A (LT

v AT FREE & FF72 72 ), Corydalis?® —&(C. paczoskii-III-9g & C. raddeana) -

Pseudofumaria - Ceratocapnos claviculataZ PR < &, L 7V A DA D E4-IEARAE L

Mg LARE»S 25, 2759V 7 DYuidCapnoides - C. paczoskii % i { Corydalis- ol
- Pseudofumaria TiZ A1k L, Corydalis paczoskii * Cysticapnos-ZIII-9h -

Ceratocapnos claviculata T AL L 72 vy,

¢) Sarcocapnos ([XI11-6b) - Ceratocapnos claviculata% B < Ceratocapnos([XII11-9k)
Platycapnos (BIII-5eNEM D 7NV —7 L ) EHIZ LTIV AHHEL |, RpL Fhx kL
0% WBEDHBBEENS 25, NVTOREARIE L 28BSO ILSL 2D, LT
WAERSEEICHVAL, LTIWAIPINWTHE58T AL ESICHRERE
(Ceratocapnos TlZ Z ALICHN 2 TH R ORMR) S RO X ) SO RG> & 485
o UTIWAERNRBIZDLN T, BFLALRALRKOMEREL. b
DY N—T TERREEDOHRBOMMBHOMEIZINO I NV — TP T W B A5, BE
DEBIE, TRMOMT B AR THEE RIS > THICEABMRICL - T
(Sarcocapnos-[X|III-6d * Ceratocapnos), & 4 V& [F¥n i THRE DA H] 23D Fepz
DENEDLRNNHoTWBZ &I L - T(Platycapnos [FIMI-2c--KEINIHITS L5,

d) AT 7' )v— 7 & [a]#k, Cysticapnos vesicaria (KIII1-4k) TH L 7V A 1
S-I0RBDMEA S A H NV T TEDbDI, THETAPRBELMAGDE ST
EEOHTF2aHAL, LU, VL7WAIRIEEICEL -85 <. AMEliEARIE
LTBH, T 7NWVARBKICIELE V. L TIVA ENIVTDEIZ10-208D %KD
ARTORNETFEALRE REAKICEREL TV, /L TOWMIIAELT
VWh,

e) Discocapninae ([XI11-5g-h) & Fumariinae (EII-50) Tl L 7V A - R & b D&
SO MELEV, LTV AIREL, AMELZ2W

% ¢ OBBECITRERITIL SV 7SV 7 HBICRETL 7V A FCHREE
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1 AE—FNICIERAT, Dicentra ([FII-4a-d) + Dactylicapnos sect. Dactylicapnos (]
I11I-4f) - Cysticapnos vesicaria (KII1-4j) TIZREIZIZ & A ERTFI2 5 T HRE I ES)
#*6 72 % . Dicentra subg. Macranthos ([X|III-4a) - subg. Chrysocapnos ([XI111-4b) TiE R
FERWTIE, L7V ADFITREL LT A,

Ceratocapnos Tl&, PIRB (D B \WITHREE & R REPR)IZIMI OS54
B3 5 (BII-12f-g) A%, Cer. claviculata T2 B IZ REDO T T TOABE I NS,
Sarcocapnos (HII-12i-))D %G, IR & PR DOHHMER D MM AET 5 FMkEkAS
WS 5 ETHREDTBEAIHET 5, Cysticapnos vesicaria + Platycapnos ([
M-12)TH . T 2 BIEANRBE DA S 7% 5, Corydaleae (e.g., XIIII-10h,
IT1-11i) - Cysticapnos cracca * Cys. pruinosa (KIII-4k) T b S BESBBZ S LA Z &2
5H5, ENREICL o T, TLFHEAT, LECE—D2ORENOEMICE ST
SXLVERTAHDOT, BEDL-DOMBICIZHETHAWHEMUND 5,

II1-2-3. 5 52 O i 1
[1] SFREC

HNRBZIZITE A EDFTETH#EBET, Trigonocapnos (XIII-13c-f) - Dicentra subg.
Chrysocapnos ([XIIII-10e) + Cysticapnos vesicaria ([XIIII-11i) - Discocapnos (IX|III-13a-b)
TEONBDVIRE ST 57217 TH 5, MaEmMIIZAT T, MEVWRETIZLIEL
(EHRBE A b MEA AR T 2. MRELOBERIEER> T LICEIT2. K
AN RE AT AL HE, ChONREBEOERIE, EBRERICS KT
HAFFIETIE, THICHET A LMk o7,

[2] HRB

R TIE, BEROREE - Z205Hh & TERENSSHTH 5, Corydaleae (X
I11-10a-h, 9a-j) - Cysticapnos pruinosa ([XIIII-12a) - Pseudofumaria ([X]III-12¢-d)
Ceratocapnos claviculata (KIII1-12e) D R IZ F ICHBEDO MR S S b, FE
MO PRI 2N LNREE D 2B RINES . 2-355 & B O #EH 0 0 #hiif A%
MEERONBE T, MEERICH > Tl 558D 5, Dicentra subg. Macranthos ([
III-10c-d) * Dicentra subg. Chrysocapnos (IXIIII-10e-f) - Adlumia (III-11¢-d) -
Corydalis stricta (XIIII-11f) - Corydalis semenovii (KIII-11g-h) Tz Z D & 9 @D
Hidvek N O HR L -HEERICHE o TR S5 A2, Dicentra subg. Hedycapnos
(BAIII-10a-b) + Capnoides (XMI-11e) TiE Velliio TH AR S 15 o Dicentra subg.
Dicentra (KIII-10g-h) - Dactylicapnos (IXIIII-11a-b) - most Corydalis ([HIII-11i-k) -
Cysticapnos (XI11-12a-b) - Pseudofumaria ([ZIII-12¢-d) - Ceratocapnos claviculata ([X]
MI-12e)id, €D X 5 RBHORERNTWVWES,

b DML, Dicentra subg. Macranthos * Dicentra subg. Chrysocapnos (4]
III-10d, ) TIZMMD 5 BBEIC BT L Y K< FHv>, Dicentra subg. Macranthos (]
II-10c-d)D#AE L, D5 BRI <IBEDFEEATGG . Dactylicapnos scandensid,
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DR L R ) AE DR % FF2 2 &A% 5 LTV A (Stern 1961)A%, HEED
i 2 AR (EOI-1a)id, FBHBOH £ XK EVWI & Z2DEF W TidBOFE & [F
HTH5,

Cysticapnos vesicaria® 1 R B2 13 2- 3B R DMk L . £OWMD, BAROHME
6 7 A Hpt ARALRE 2> © 72 2 (BIII-111-m) . AEE A3 TR & At IRAAR O 8] % & -
Twv 5 (XI-111),

Fumarieae (Pseudofumaria + Ceratocapnos claviculata---_Eai—% B { ) s Bz 121
B TR BEHIEEA5E# T 5 o Sarcocapninae * Discocapnonicae T i3 BEFR KR % 4 At
#EB% L. Fumariinae Tl B BERII ASHERL 3 5 o

Sarcocapninae * Discocapninae TIZHAHEMIIZRIRIZ 222, HEWVIZZL L b —
BRICIE A BHERS & L THAET 5. #iiXCorydaleacic RS NLA b D X 1) HifaBEAS
MCIEELTBY, REFBELEZIREDLRDOFFICHET 5, Sarcocapnos (I
I1I-6a-f, I1I-12i-j) * Ceratocapnos ([|I11-5b, d, IT-12f-h) - Discocapnos ([XI11-5g, I11-13a-
b) Tl R AR HICI o TS . PREITHHMER & £ 04l - AEIO ALK
THERL S 5 . BEHER O BEWT I O F 1Z Sarcocapnos & Discocapnos T 1345 P22 & %
REH. CeratocapnosTII=HEPL=HAFE TH 5, REHI B L TFHLEREH
EWMTrLE, ThoBMERIZ, BHCARILHIC, BED (] 2EET 5,
Ceratocapnos® " R IR 13 1 T 0 BLs & & & & MEBE I 2~ © 72 2 (FIII-12f-g),

Platycapnos® 3 TiX(FII-12k-1), SEHERG IZREZ % U THAET 5. HREI
S D FHARE > © 72 5 TRk & 4-8HIRBRE 0 O 7% 2 BRHERE THEL S % . BRAMERS
T AMHEO LN E L £ B EZAEN-2), AD L) Z—EDHEI AL T
%o HHERE DA O (HM-12k, KEMIZEICKEHBOBIHEN S 2 1), D
3-5HIMERB 1A AT - RO H R OBMED S 72 A (RIN-12k-1. 7 ETE). WRIDHS
WEICRESHOBMENS 21, ESZRIMEREIZAS, 7SV 7OEHEE RO U
£ T BRI b 7 A (RII-12k-1. KED), #MHERLSABDOE S LV TS
WKEoTLETLTEY, SO LA, REIBIMAL TERAMRNEML /2L 212,
VT RENCEIROBREE T 5 (RII-2c)e F 72, 250 7 DU TIEBLHERE 124
HEDOWHEDS LI E HDOH & & HIZEL 2o TH Y (EII-2¢, OI-5e), T/ 5120
PWRID OV T DR E DR Ao T A (EII-2¢, KEN).

Trigonocapnos (KIMI-13c-g) Tid, REDHDOFALIC & o THREDOHESEL ML
TW5, #HHEFITERUD, )V 7ORRIEV(RIT-13d-e. KENHERNZOREIZHT
TEL2TWVA, E5HI2, B - RO HMOBHEN S 2 ARG, Bl L -RICE-
THEDLNS AR % B { RESEICIFET 5 (HIMI-13c-¢, g. 7 FET), Bl
TP REITFMERD A 5 72 5 (FI-136)6
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[H11-10. Dicentra® H5Z 1%, --- a-b, Dicentra spectabilis (subg. Hedycapnos). a, M. b, #EHFIH. ---
c-d, Dicentra macrantha (subg. Macranthos). ¢, BEWfE. d, &L L2z R, --- e-f, Dicentra chrysantha
(subg. Chrysocapnos). e, HUWTTH]. f, ZEHML L7-4REE. --- g, Dicentra eximia (subg. Dicentra), 5} Tf].
--- h, Dicentra cucullaria (subg. Dicentra), B[], KEDIZMMEMBERT. A4 — )V = S0um.
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[H111-11. Corydaleae & Cysticapnos® #f7 ¥, --- a, Dactylicapnos scandens (subg. Dactylicapnos), #i ¥
ffil. --- b, Dactylicapnos torulosa (subg. Minicalcara), #{ ¥fTf]. -- c-d, Adlumia fungosa. c, B{¥TIH. d, &R
{b L7=th R - e, Capnoides sempervirens, S BT, --- f, Corydalis stricta (sect. Strictae), #{BFH]. —-
g-h, Corydalis semenovii (sect. Bipapillata). g, BU¥T. h, E{L L2 R, — i, Corydalis heterocarpa
(sect. Sophorocapnos), #{#fifi. --- j, Corydalis cheilanthifolia (sect. Cheilanthifoliae), Wi, --- k,
Corydalis paczoskii (sect. Corydalis), #{¥7ii. --- 1-m, Cysticapnos vesicaria. |, 4% & P REO—H D
BT, m, BRI L RE. KENIEMEREERT. A5 — )V = 50um.
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[F111-12. Cysticapnos & Fumarieae-Sarcocapninae® & HE . --- a, Cysticapnos pruinosa, # ¥, --- b,
Cysticapnos parviflora, #i¥fifii. --- c, Pseudofumaria lutea, ${ W7 --- d, Pseudofumaria alba, B{¥F. - e,
Ceratocapnos claviculata, BT . --- f-h, Ceratocapnos heterocarpa, f-g, BT, h, EHHIL L 7o H5 .

--- i-j, Sarcocapnos enneaphylla. i, BX¥FTE. j, ¥ MFH. --- k-n, Platycapnos spicata. k-1, KT, m, P55
.0, BRBEDOHENE. c=PREBABOHSR. R EHEMOMME. 7V RO A4 —

b = 50um.
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[¥11I-13. Fumarieae-Discocapninae & Fumarieae-Fumariinac® £ S . - a-b, Discocapnos mundtii, #f
Wi, a, Ve/@a. b, Ve& 7SV 7DD M. - c-g, Trigonocapnos lichtensteinii. ¢, BII-Sh?'1'?D #47,
BT, d-e, RII-5h D20 &5, HEWTHI(d) & KEWTI(e). f, EII-Sho>'3 D R4y, BIWTE. g, EII-5ShD'4'
DGy, ERL LA REL. --- h-j, Fumaria capreolata. h, BEWFIH. i, KEWFHE, j, BEMNTE. -k,
Cryptocapnos chasmophytica, #€#Tfi. --- |, Fumariola turkestanica, #{¥7fi. --- m, Rupicapnos numidica,
BEWTH. c= & & RENIEAEOMMEPFREREME., 2RI FaOMMERT. 24—

= 50um.
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[XII-14. EHA{L L2z H: Corydaleae & Cysticapnos. a, Dicentra spectabilis (subg. Hedycapnos). --- b,
Dicentra macrantha (subg. Macranthos). --- ¢, Dicentra chrysantha (subg. Chrysocapnos). --- d, Dicentra
uniflora (subg. Dicentra). --- e, Dicentra eximia (subg. Dicentra). --- f, Dactylicapnos torulosa. --- g-i,

Adlumia fungosa. g, {EZFEXFE. h, BATEE . i, e L7 RE. KENIMBMPBE % 7R3, --- j, Capnoides
sempervirens. -- k, Corydalis stricta (sect. Strictae). --- 1, Cysticapnos pruinosa. A% — )i = 100um.



B11-15. FH{E L 7= EL: Cysticapnos & Fumarieae. a-b, Cysticapnos vesicaria. a, 2280565 (- #&
A oTWA, b, MEAKEIZE LIS > T3, - ¢, Pseudofumaria lutea. -~ d, Ceratocapnos

claviculata. --- e, Ceratocapnos heterocarpa, Longer fruit. --- f, Sarcocapnos enneaphylla. --- g-i,
Trigonocapnos lichtensteinii. g-h, BJII-5h?'1' D47, i, FII-5hD'3' D4, A% — IV = 100um (a-g, i)

or 20um (h).

Fumariinae® W R B2 Tid, FEEREHINLOREASRESEKIFET 5 (KII-13i-j).
CORBODEIINSNVTOROMBIZX>TETFTL, REOKTD MY 2 /EA (X
[11-2f)-

[3] AREE
13& A DB TIINRE OMBIIHESR T, a0 RIEE T LT
W 4 (XIMI-144d-f, TI-14j-1, T1-15a-i). $E1TDFEEEA R b 58V D14 Ceratocapnos (1X]
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II-15d-¢) T, MEDOFIL/IEARICR Y, MIEEICIEKE 2B S 5,

Dicentra subg. Hedycapnos (XIII-14a) - subg. Chrysocapnos ([XIII-14¢c) - subg.
Macranthos (III-14b) TiZAAI B A I & { . MIROBIRIZEMRN TERITIZ 2 W
PHoTHEMEDDTH A, Adlumia (FIII-14i)7D PR B2 L 88 a1 U8 7-
BB 2R FOMEVA#EANL 2 ) B MROHS TS o /-l & &
ALTWAS, fMiaopREOE D IZIZBEHEAH Y, WA ZHIEFEIETFIRO NS —
YRS, WEREOMEIZ, ZLOBELTPIIRETAIHRETH S,
Corydaleae TiI BB IZ LIT LIER Y v RO DOILAH 5 (KI1I-10a, ¢, e, 12¢,
d,i)o & 1) B 2% fuBE D ALE 1L Sarcocapnos ([XITII-12i-j) « Discocapninae (XIII-13a-
f) - Fumaria (Fumariinae, KIII-13h-i) TR 5 #15 , Trigonocapnos Tid, M Z R < A
FROMABIZIE T ) X AKDK &EAR S b (KI11-13e, 13h).

III-3. i

IT1-3-1. 2 B @ 5FAiff

LUF Tid, Fumarioideae® REHME DL HHE(EIN-3)D— %, F16F
(Hypecooideae * Pteridophyllaceae + Papaveraceae-Chelidonioideae + Papaveraceae-
Eschscholzioideae) & 8 L T, 4 OEHDMEALGIN 2 EEET 5,

FEZLBH R 1 Fumarieae (2B > TR 5 11, Corydaleae & —#{? Fumarieaeld, 22073
WTE22DDVTIWAEILRMTAWRERAT H. ZDF 1 TOREIR
Papaverales?D oD 77 )V — 7T & #1275 15 (Fedde 1936, Emst 1962, Gunn 1980,
Briickner 1982, 1984, 1985), Fumarioideae® filiZk#¥ T @ % Hypecooideae (Hypecoum1-
JBD &7 6 72 B IBIC AT T A RFE(lomentum), & 5 WIE2D DSV TIZD R
TARELRFON, TOREMEIZL TIVA LNV TEIHRT A RFELE LAY
T & #E S TV 5 (Briickner 1982, 1984, 1985), - T, Fumarioideae T i3 %
B3 2 REFLEMWIRET, FERARELOHE L EDIS,

L BAE D534 i ¥ Fumarioideaell BT 22T TR A AHOH THERL TV 5,
Chelidonioideae - Eschscholzioideae?®D % i[5V, B L7z L TV A ZFOHS
(Briickner 1982), Pteridophyllaceaeld$k\v>, NV 7O THEDONAL TV AL RO
(Briickner 1985), MDKE & DMAEDLEN LI, RHEIFLEMIKETH S LHE
SN 5 (),

th SR B T DL BRI B D 4 & b Fumarioideae & S MFED W] /f TR 3 % o Fumarieae-
RO NDZBOBHED S 72 5 BHERCHMERG - [T BE M2 g | 3 FumarioideaelZ
DHRRLND b DIEHS, Corydaleaell 5 & B L HOMMEN © % 5 MhHERIZ, HIEF
EHB LA, HEBED 9 B Pteridophyllaceae « Chelidonioideae (Sanguinaria *
Glaucium * Dicranostigma % B < ) Tl o R B2 (384 % K % | SanguinarialZ Vellifio
TORNSMHERATH 1) . Hypecooideae + Glaucium + Dicranostigma -
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Eschscholzioideae ld B K & WEHE R ATVe & £ DIIEIZ 7 - THAET A (Briickner
1983, 1985)c =D X 3 ZABFICBIT AZERICIE, AETREMEE L DR 2 A M AR
s, HEHSE L /MMl 2 R0 BRI L7 4 L IR i, )
HERDIEDZ LV RITFHFALE THREBAE, LB s, 20X 2H4H
iZ, CorydaleaelCd MU TixE 5L Bbhs,

#* 11-3. REREDER

big- it L4 3} L7va MER B H# X REAREMER
PN ARE- *6 EAT WE HGE HEE KB A
VTWVA A pRE 7 *8 Miak *9  *10
Corydaleae
Dicentra
subg. Hedycapnos + exp 1 - - lat +
subg. Macranthos + exp I (+) - lat -
subg. Chrysocapnos - - exp 1 ++ - lat -
subg. Dicentra + exp I - - IS0 ++
Adlumia - exp I ++ lat -
Dactylicapnos . cov I - B iso  ++
Capnoides + cov | + - iso  ++
Corydalis-1*1 . cov I ++ B is0  ++
Corydalis-11*2 + cov 1 - - iso  ++
Corydalis-IIT*3 + cov,exp 1 IS0 ++
(Incertae sedis)
Cysticapnos
Cysticapnos p.p.*4 - - cov I - iso  ++
Cys. vesicaria - + cov II - B - iso  ++
Fumarieae-Sarcocapninae
Pseudofumaria B +? cov I - - - S0 ++
Ceratocapnos
Cer. claviculata + cov III - - 1SO  +++
Ceratocapnos s.str.*5  + - cov 111 ++ - - iSO +++
Sarcocapnos + + cov I +++ - - iso  ++
Platycapnos + + cov v ++ o+ - iso  ++
Fumarieae-Discocapninae
Discocapnos - - cov v +H+ - - IS0 ++
Trigonocapnos - - cov N +H+ o+ - iso  ++
Fumaricae-Fumariinae - - cov VI - - + iso  ++

*1) Sect. Strictae, Bipapillata. *2) Sect. Sophorocapnos, Cheilanthifoliae, Aulacostigma. *3) Sect.
Corydalis, Leonticoides, Radix-cava, Dactylotuber, Duplotuber, Capnogorium, Ramoso-sibiricae,
Archaecapnos. *4) Cysticapnos pruinosa, C. cracca. *5) Ceratocapnos heterocarpa, C. turbinata.

*6)exp: AICEHL TV, con BETAEI TNV TOHRTROEBZRTWVS, *7) I Veld ot
DUREFEL, ZXKIKbH 5 Z 0B, 1L VI AHEE, IRREAHTHE ISR, UL B2 3 25,
T RO T TRET 2RI EME LD S, IV: Va1 ORIIRD & % 72, V: Velx1xf O Sk
YRE, dETA2HRELIZEVICEEL, Tho0LE oA ERMETICHMERLHET 2,
VI: VelZ AR Z F 72w, *8) - R, +: Vel o TDADH A, ++: NV TOMBEROENFRIZHE -
ThH5, ++ KOBERIIVTOMBROZT I ETNISHE>TH A, *9) lat BUZEKWV, iso: FEMITIT
FE. *10) - HMD A VIZRR0M A5, +: DT OIIEELT, +4+: AT, +++: SR CEET L. KRR M BRI
PHb.

BEIC. Berg (1969)itDicentraDfliF A D¥RAEIB L € DMALER /2% AT, F
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DX =AM EH L.

e AR E L 22 TG O R B ST B - RIS D7 ) Bk 5 BT A (subg.
Chrysocapnos)

e KA L R VAT RF L R HIZEERT 5 RSB - FRoSEEETiTbn
8 F-{i 45 (as in subg. Dicentra)

Corydaleae 2 ICDOWTHBET 5 &, MR BN FEE T 5 DidDicentra subg.
Chrysocapnos + Adlumia - Corydalis® —#&(sect. Bipapillata & Strictae) T, i 53k
BN L 7o 23S AEF L (B4 Adlumia), BBARE THL LT/ AV —A2%ER

{ (BIAY: Strictae), XFHBAGIC, HEHER % K { FiD H (2 X Dicentra subg. Dicentra? B
EMDCorydalisIZ /RS LA X 5 2 BRI 2 IRYE b i 3% 5 .

Briickner (1984, 1992b)7% 54 L7 & B | 1T & A EOFBHEE T, PR DA
IEHEESF R TReAT T AR £ 72, LA L. Dicentra subg. Chrysocapnos -
Dicentra subg. Macranthos {Z S35 2 B4V C, Ml AGICHEL, SERIIERE -
2@ 5 2722 M TH % . Dicentra subg. Hedycapnos T b Ml X RIARIC G I E
LTBY, BEROETOEBIIZT{EMTH 5, AdumiaD B FIROMNREIZHFR
#7245, FE4E M 21X Chrysocapnos/Macranthos/Hedycapnos (2L T v 5, PR E A
RADOBR AT 5 Z &£ 1d. Fumaricideac CIZIREFE TH A L Bbh s,

I11-3-2. R HE5 1 % %2
[1] Corydaleae (¥ 4 ¥ >/ 3i)

Corydaleae D R EE IdFumarieae® Z LT LIZIZERIIKE L 2w, FEALY
ETOFERPFEBAUOWMELZEL, 200 OW RIS 2 BREREZ - 2w
ATHELTWA, BELEZERIILV T IVADILRE - WEE O - iR 054
ICRWE SN HY, SHEROSMIZMD20 & Vil ) , MI-3-18TH- X H 12,
COREIZM L TITEFRBERHE T At & Bl L 22 FirtefbasEbns, -
T, BID2HE 2T TCorydaleaeD P 40D KFEM /S IV —T2BD S, Thb
DIW—TE—EDRBEBRZTRT .

1. Dicentra subg. Chrysocapnos (cf. Berg 1969) * Dicentra subg. Macranthos + Adlumia---
L7 WAL T, WRBMAIEER TR IZEME, NV T7THOHEERIZ
MAER TS o

2. Dicentra subg, Hedycapnos---P£ B2 M DO BE R A 12 84T, VoD A HTHRHE R %
P9 o MILRIE & FEEk.

3. Dicentra subg. Dicentra (cf. Berg 1969)---P R B O M I MRS K TR #8473 5
KR 2o, MMERE R o MIERTE & [Ak,

4. Dactylicapnos - Capnoides - Corydalis--- L 7))V A 38k < . PREZAMIERTE & F
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B(Z 1L 6 OFFEIE Cysticapnos + Fumarieael b R oL %), RO MI 2 T X
FThH5b,

PR ATWEIROMBAER L FF2o & LI HEIBF & BalF Il T A IRETET, =
5 D Z v — 7 HChrysocapnos - Macranthos + Adlumia - HedycapnostZ&f L k4 #)
A BICHATEEZTRT A, COZ EIFHEMAOKERENE)E & b2,
Dicentra?® 22 MR 5, £7-. Dactylicapnos % Dicentra® FfLJ8 & 7 i {17
subg. Macranthos?® T3 (2 {# V272 V) (Stern 1961, Khanh 1973), Adlumiall¥Tf#% & % z
7= ) (Ernst 1962)F % FLf# b . Dactylicapnosid b Tali~<7:- & 9 iZ¢ L A Capnoides -
Corydalis - Cysticapnos - FumaricaeD—#fi & REL A= KA THZ L THEFHFTE %
V¥, DactylicapnosSC O DIV —T EFFTARE L L Tid, Mz, Bk
7= BWRH3 % % (Lidén 1986)-

& B IZ5E18EIC A 5 Chrysocapnos & Macranthosid, & 512, RENFL 7V AIZH-
T2 2 &, SEROMBSALEN LCHlET 2, T, MFELd, £E
B EXMOAREE L RED THETRRIIE O o2 F F THFHIMVBE A5
BHENS, L) fmTHET W A (Berg, 1969; Lidén, #AM5)o

[2] Fumarieae (41 7 7 47 < » k)

RS 1 I Fumariinae D HRFM 2 LT 5. REBMBEORE L., Rpk Ved
HAPO AL BALRHE RN — VI HEES A T AMFORETH A, [k
2. DiscocapninaeD RIS . N % HFFT 5 L HDOIERSIEEDOHED 515
% 1%, Discocapos - Trigonocapnosid T 7755 — IS IEH IS FFEUAY 22 MEAS BT % 3L F
T 5. 7o, MBEDRFKIIHEICRE LIEF TR 2 EI-1)ICH D 6§,
Fumarioideae T IZBIA %2 WRR TH %, Trigonocapnos TIEH AKX < Al L T
BODBRPEDLSATLDIIREBHREL=REORRD L ICRR 5,
Trigonocapnos® & FE X Discocapnos® £ L& 5 & & 512V O DFFEkIL 2R
To —2RECEFTLRONMT, COLDIHFIFHARICMATRIZE ST
Ean: [BF] PRI NE, BFICHEH LRI, BERESTROTE
ERELBLEE TV, COROEFHARREFHBIZMO TV RV, L
Tl R7: % ) ZREWEORHFHILLE ED X 5 WA D 5 DO RKE, b5 —
DDOIFBHACIEVDIREDETEIELTLEIZETHE, O LIZREDY
A XHPENT E LBEL TWA D2 Mz,

o2 oD H L <% &, Sarcocapninae® EEMEIL, RFHM % UKD S R
TAH5Z LA LV, SarcocapninaeD FEMEIZBMOERIKEZ L, Kl 5%
A7 L, ZEAEDHEE TCysticapnos & CorydaleaeD — &P L, /42— AH T
(T HHE R D J B TDiscocapninae {2 B3 % , ¥ b TSarcocapnos/Ceratocapnos?®
HORMME 12 (Lidén, 1986)EF HAELT/N Y — 3l & RETEHOMBAL 12X -
THFFEN %, F7-, Ceratocapnos claviculata & Ceratocapnos O it @ 286 7 i At
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b HFARIRDO P EBIC & o TEHFRE LB, Cer. claviculataldJT4F (2 72 © TCorydalis A
& CeratocapnostZ 8 & 1172 (Lidén 1986)A%, RFEMEITZE N L LFFT 5, Lidén
(1986: 16)iL Pseudofumariaz$Sarcocapnos/Ceratocapnos DItk T A L E 2 7z, &
D RIRIIIER - 1B - HEOIBEICE Db DTH - 7245, Briickner (1992b)D
e b . A% S . Pseudofumaria® R EHE 1 I E Corydaleae R° Cysticapnos?® Z 1 & 3
H§", Sarcocapnos/Ceratocapnos & DUTixtE % /R T AFERUI 2V, & W) FERTE -
720 Platycapnos® % b REHEED S IIAHB TH 5, HEAHOHEEIZMMD
Sarcocapninae & 3£ 72 23— 75 THEMERS D FF1E 1ZDiscocapninae ™ Trigonocapnos & i
ﬁ% % o]

R D BIRIC DWW T b RERME TR 2455 % 8F & % o Discocapninaeld
ZUBAER D4 1 % Fumariinae & 344 L, —8RHEH - 8HERE % Sarcocapninae & 344 5
%o —7J7. Fumariinae & Sarcocapninaeld FFEDTHIDHEE HETIC B W THal At
H5,

[3] Cysticapnos

Cysticapnos T BN TREMEICERNSR SN S, C. vesicaria® /¥ )V TN DHEE K
ERRDONY = &R L, VT WVARIEL S ARELTEY, PREIZERIKROHM
A2 RO, ZHUIH LC. pruinosa * C. cracca® #:3 iZ Corydaleae X° Sarcocapninae® i#]
FLAMOMEEZFFO, HHFICRONIBEIIREN THS & EbL b, Lidén
(1986)1Z Cysticapnos % FumarieaeD &0 6 I L 7-8F & & 2 7208, REWEIXZ
DEREFE LR,



$FIVE, JL B H 12 26D < Fumarioideae
V) 7 SRR D 43I 43 AT

IV-1. /% i

Fumarioideae A&7 R4 B #& & BIZRB9IZ 4T L 7-8F 2814, Lidén (1986)25HE— D
DIEHS, £ Z TidCorydaleaeid —DOTUL L THbN7z7:®, Corydaleac DB
BATRENT, TOHRBEHOBKD Sk olz, TS DIFF(Sten 1961,
1970, Berg 1969, Khanh 1973, Lidén & al. 1995) b H—D R, & 5 WAL KEDIRDO
DR Z ST L7212 E 22 v, Lidén (1986)LABE, FliR HE 15 (B IIEE) R R EDTLRE -
& 35 (Briickner 1992a, b, ¢, 1993, S51II¥E) % AFEMIC LB L AT -, A%
Tid, BEfFORFHICZ IS ORFFED B # % 1l 2. TFumarioideae® F#E 72 7 )V — 7D
RHEMBROIGHRZEAZ L2 HVWET 5,

V2. 7—% £
IV-2-1. OTU (5347 @ H.AL)

Fumarioideae® 175 BBE(NEE, RIV-)ENBELZ T L7z, RBEEDEZ IER - £
T2 AT HEIR 7245,
a) Ceratocapnos claviculatalZ 1§f7 & L T o7z Zhid, ZoOfin REREI D
2ffi(Ceratocapnos s.str.) & KE (o TWAZ & &, T, Z DHiAHH D T Corydalis-
ICEDLNTWIZ L5 5 (Fedde 1936)7: D TH 5,
b) FumariinaelZ 1847 & L Tk o7z COHEMIIHH ENI-THENE { TH—TH
D, Tz, BREUITERTLELR EOFERTEISE XFERTWENLTH S,

IvV-2-2. X &

IS EGRIV-2) 20T L7z RERE L HEMED 7 — ¥ 1A RSB -
SSIIEL) & Corner (1976) * Briickner (1982, 1983, 1985b)2> &5, % hLLIAbidFedde (1936)
» Khanh (1973) - Corner (1976) + Gunn (1980) - Briickner (1982, 1983, 1984; 1985a, b,

1992a, b, ¢, 1993) - Kadereit (1993) - Lidén (1986, 1993a, b) - Liu (1984) - Stern (1961)
P HER o 7 (F LA DRI IZME 4 DI EOREAA T HENTWS), OTUND
ZRUNIZDOBEEDF TEHRL L THREITINC AT L7225, Corydalis TidLidén
& al. (1995)%57= L 7= R B4R & HEE S B FAaREE A1 L7z,
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FIV-1. FHUALE EN 6 OBREW L IR T 2 EHRELK

ST OMALE 72 25355 BHRERH
Corydaleae

1. Dicentra subg. Hedycapnos (HDOANPER2AB)
2. Dicentra subg. Macranthos (HDOANS 2 5)

3. Dicentra subg. Chrysocapnos
4, Dicentra subg. Dicentra

5. Adlumia

6. Dactylicapnos
7. Capnoides
8. Corydalis

Incertae sedis
9. Cysticapnos

Fumarieae-Sarcocapninae

10. Pseudofumaria

11. Ceratocapnos s.str.

(C. heterocarpa, C. turbinata)
12. Ceratocapnos claviculata
13. Sarcocapnos

14. Platycapnos
Fumaricae-Discocapninae

15. Discocapnos

16. Trigonocapnos

17. Fumarieae-Fumariinae
(Fumaria, Fumariola,
Rupicapnos, Cryptocapnos)

FLH R 0 B1(Kloimwieder 1929, cited by Berg 1969)
AAb L 7= 2@ K #(Carlquist and Zona 1988)

EFE D KK (Stern 1961
AT 7 A RS 2 FEHLER IR (S 1T 8E)

6 - HES IG5 L R (Lidén 1986)
B4 FE(Lidén 1986)
PIHEBZ AL TR (BB 1T HE)

FARAHSSLH 4 A (Stern 1961, Khanh 1973, Lidén 1986)
DA S B)

FFED —FIPE(Ruiz de Clavijo 1994)

(B8 DS MATEV (Z L REIR

(DR PERE)
DA E R D)

S 17 0D [ B SR A oo (S T R
AEFHE RN T, LTI € | intined®
£ ZH 6 22 tH(Layka 1976, Lidén 1986).

FIV-2. EH

R I

1. TSI IR D B iEBEH 2 (0): 5 (1).

2. THESICTR - A WL L IZADTZV(0); B 5(1).

3 REIREFF20(0); REETHREQ).

4.25WTELVT VA EDFENZSETH0); L2V,

S.UTNWARNSVTORIEDNT. SMICEHT A0 SV TOETEVERI NS Q).

6. IRBE(F - iX N RE & R RARR) I #5205 58 L %2\ 0); 58T 5(1).

7. L7 WA IZH 2 TL FRTWZ2W0); £ U TWwA(l).

8. Vel B (V) 24T, & S I RIZHET A (0); Void AAHABE, 7OV 7 OMEERITHR); 8
VTHOMERIZAOH, FTNICE) ABOMAREDE T THEL TEVISERT Q)
VeldVO A% ST 5Q3); VeldVOAE T, VIREWIZEH L, BF~oMERE e+

A (4); Veld B L 72w (5).

9. R IZHIMER L 2V (0); VelZifto TOABMERA D A (1); 28IV T HDOMEERIZ i > THMER
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HDQ; N TOEERIZH > TE { BB LABERYS A (3).
10. h R A OB TRV 0); KEV ().
11, R B I ERAERS OS2V (0); B A(1).
12. NS RE 0 MRS RE IS B2V (0); RERTSEE(1).
13& 14. AR OMRIZIZE A BT L 2V (00); 17010, 3 { 47, MR LIz E W28
#ta11).
15. N R @ian e L BTV 05 5 Wi B BRIE(0); 8 < BBE - AR1EQ).
i REAORFEIIHEI S RITERT A, L L, SEGHORBELE LTIROHATRHLT
Al g
) AELCEFORELE OHARITFRENS,
b) MEMZHREREL B 5BV, 1HFHoORETLEKE LITLIE4AMEET S
(Ceratocapnos, Platycapnos, Discocapnos, Rupicapnos and Fumaria---Ruiz de Clavijo 1994, Ryberg 1960,
Saksena 1954).

BB A

16. NGRS £, A5 VIR OH IV (0); B FEv(1).

17. EOEREG YN IC W), 2 /57 b RERSH 5 (), MEEROERWH D 5 (Q2).
18. S Fl Rz B @ iE 22 v (0); B A (1)

19, SVHI R P4 R MR AR (0); Fole R, MIBLIZBRM % BV TR0 RFE, HIRQ): EMEh T3

(3).
20. N ARBIZE SBEF L L 0) & 2V (Q).
21 AR AREOMBETIE, £ TOMETRET 2, MEELIFLIIERDE2EL0); N
BE(E X ITIZHTEE L) AR, SLEET V(1) RERT I NE . BULERIZIZ N (R).
e HRL O S (3% BH'3% L V> (Gunn 1980; Lidén 1986)%%, 11 & A XOEREINABENBOE S L 7D
FOEFRYORTHBETE, FNIIREOMRELECHML TWS, 28 RIEEHH TR s R
REHDT L8 LWW(ENE),

ThUNOFHEMEE DR

22 FAAHH B 0); MEDRD DI [ANH 254 THIBEE] 558 5 (1); %2 (2)(Berg, 1969].

23, L F- ) B IR S 8(0); B4R (1),

FUMOBTFRELED L VITEAELIFITNAETH A 70, MTlMicropyle& & (%

Hilum)iZ EVISEB LT, BFOREoRICEATYS, 372, FEBIC Lo TIR(HY
< ¥ D% { , Pseudofumaria/f, Ceratocapnos claviculata), & 23T { DFFEIE R (S
7 x ; Raphe)i* 6. FEH WEREHOH /(KA F 721X Strophiole) H* FEL TH b, Fil
KOXEBIZEH XS ATHILOBEORICERT 5,

24. FEE X+ FHER0), Z£EEBQ).

25 ATEF IR TEINGAAR, T8RS IZE) < (0); AAERFITA MO AT AKR, ) FEdEL 25
TWT, B X EFETTHE(1).

26. AEARITETHSLO); O THTOAEET (1) £EHEHQ).

27. TEF ILIMR(0); MM - %1355 L) BELN - FLoBIZIRE S A (2).

28. |IRD 2V (0); F— AIRDE 5 A1), #IKQ), KT L h &L, EOPIZASBO).

29, JEREIZARE - TEAF(0); TEREIZ BT - B3, XEOMEH» SBRE0); EEITRE - X8I
niath . ¥alE A 5KE%EQ).

30. EBUZ L 7V ADMER FIZRE % F52(0); FE7-72u (1),

3L RED L5 TRWO0); FEHDKR X LHS o - W EHEL D # L (1),

32, BEFUL AT FRO); FEXFR(L).

33. IR ARAE, LEOMEAHD 5 %2 50) ARAUE, ZROMEAH» 5% 5(1); BOE XS
HiRaDF(2).

EERBEOEH

34 TEFF IR BAEF (), —HHERBILF, ThENOED P S—BO/NNELNHAEHVHS(); &
D& A RIRTEFF . DEIZZRVQ).

35. % & INFRENICEHE L -M&iX 20 v (0); % Z IMTH5H A (1), % & TIRDNFEX D 5 (2); %
& MTHROEHLH 5(3).
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EIV-3, BEITH

5 11111111112222222222333333
ﬁ}iﬂ’i\ﬂf\ WH  15345678901234567890123456789012345

Papaveraceae + 00000000020020000000000022000020000
Pteridophyllaceae 13 1 1 2 Ty
2 2
Hypecooideae 00011000200000000000020023010120200
1

Dicentra (Hedycapnos) 00000000100010000000200001010100210
Dicentra (Macranthos) 00000010210000001111000001010100200
Dicentra (Chrysocapnos) 00000010210000001010110001010100200

Dicentra (Dicentra) 00000000000110001011001001010100200
2 2
Adlumia 00000000200000001011120002000100003
Dactylicapnos 00001000000110001011100002020100202
1l
Capnoides 00001000100110001011100102020100000
Corydalis 00001000000110001010100102030100020
2 5 e
Cysticapnos 00001000000110001011120102030100022
1 d 1 2
Fumarinae 00011002000110000111120102231000120
11 1 1
Discocapnos 00111003300110101011120102130100222
Trigonocapnos 00111003301110111011120102131100?222
Platycapnos 00001104301110011011120112031010120
Pseudofumaria 00001000000110001011100112031010320
1
Ceratocapnos claviculata 10001005000111001011100102031011221
Ceratocapnos s.str. 11001105300111001011120102031010221
1
Sarcocapnos 11001105300110101011120102031010220
1
1V-2-3. 43Ik 53- A7

UtLD7—& o BT 2 VEo 72(KIV-3)e ETOREITHFEL S EAFITL,
RA0 - FEMFEE E L THho 7z, #H D5 X % Macintosh Centris 650 (68040,
25MHz) I TPAUP version 3.1.1 (Swofford 1993)% FW TR & 7-, FERMEFREGOD
7 7 ¥ A0, TBRZHASH ., MULPARS + COLLAPSE - STEEPEST
DESCENTD & A 7 a )& Fviz, D548 ¥(Decay indices, Bremer 1988)
& 7— b A 7 v 7B (bootstrap parcentages, Felsenstein 1985; 500 SU) % i 4 53k
R %R 70 & FREDEFRE T 77 LAOMBHL T BAHnihR D 72,

IV-3 SR & a
423 Y O RSB RBE = 78, —BIEH(C = 0.654, R (R) = 0.735]1°1%



74 EIVE

EN(FD—2EEKIV-1IC7RT)e 15 DEESEHEIV-2)TIX, XET
Corydalis % B < Corydaleae?® & - BB A HIIK (2570 % o Corydalis + Cysticapnos *
Fumarieae D32 D H ARG DOM 2R T 525, TROOMMKRIZIEoZ Y Lwv,

18 .

4 Iﬂ:?: 1 0->2

1 26:

0; 1->0 122
0->1

28:

33 1->0

e & 35:

7:0->1

10:

0->1
-9:2->1

:21 052
34:0->1

HIv-1. 2B0oREFERO—>. B#HIZIACCTRANBE/LECEIZ X AEZILERL, TNH6D
3RV DIRETORASBER CRENEBOHEC LS THNAMEZIL. HE8 2226
21RO BN ZE LR T-OICRB—ENICET S 2D, TELZ2HEEOBEED ) bD
—DRERT.

Z D F1dDicentra & Corydaleae0IEHRFM TH H Z & Z/RKe$ % o Dicentra®
MRS E BETA0BRIE, RENDENS LY BIRAT v 7TEL, FRRIC
Dicentra+Dactylicapnos (Stern (1961)7 & TERH & 1172JA# D Dicentra)D HRH I
S %4 T v 7, Corydaleae DB RFHEIZ6A T v TR 75, I, Th
SOSBBENRRHEBRTH A 0101, EEONFREE, 1B, FER A ECGRIERE),
% L THRBE DO EEIE)D 5 & Sl P THHA L2 { TR 5%\,



BIVE 1)

RO S S ICH LV, FEROSER L OIBIE, BVETT) .

Papaveraceae+Pleridophyllaceae

Hypecooideae A
Dicentra (Hedycapnos)

r—Dicentra (Macranthos)
b Dicentra (Chrysocapnos)
‘! Adlumia
6| | Dicentra (Dicentra)
1 Dactylicapnos
S 7 Capnoides"*

81 Corydalis*
Cysticapnos
2 —Trigonocapnos
2 o1 k—Discocapnos
78 Fumariinae

Y
Platycapnos 1

—
.-

EIH

oeaoeliRWNS

g':-
Q

aeoploLEWN

Pseudofumaria*
1 —Cerato. claviculata*

DECAY INDEX —rs Ceratocapnos s.str.
BOOTSTRAP PERCENTAGE _Sarcocapnos J

g~
8o
35
206

0 Ll

0
89
3
pus |
[+ ]
@
~<~—3BalBWN{—» -<—8B8EpAIo)

—a
—
-

HIv-2. 2@ 0oRE5 R OMERESER. #80 L Tz, Tneih, 588 (decay
index) £ 7— MPA PTG v 72 L AHBELTRT,
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BVE. BEES

V-1. kit & 5 H

V-1-1. Fumarioideae( ¥ >~ V HiEHIZ B W THAMIZHfL L7z 7 v —
7

[1] K5 RDEH

Tl O RED B (GENEE), REOHEDHBEEIIE), €L TEIL LMD
MO BN 2D BT EEIVE) DA A, Dicentra subg. Hedycapnos ¥}
D X N — AR L TRBETH 5 & & HURME S 1172 (KIV-2). Hedycapnos% B <
Fumarioideaeld#lift DL EH SRSV BRI D 5 iz E S HIK L2 EOHEL, 4
HE BT EOBERPZELI L, ZFLTIMERARBYMIR TRV &)1
$ 5%, #Htv> T Chrysocapnos/Macranthos® 5R#t & Adlumiah®, AR D P53 Bz HilfaKE 7
T REORS Vv — T LUk % 72§ Chrysocapnos & Macranthos 7 ¥ R0t 13 5
DI EH TR ZFFT 5,

Dicentra subg. Dicentraiz, _EFEOGEBFIZA W TIHEFDFR Y (Dicentra - Adlumia-
B R~ 55T A, LA L. Macranthos/Chrysocapnos & Aldumia -
Dicentra subg. Dicentra® /N7 1E, DI LRBOBEPLHEESRTBY, 2D
RERANLTHHEDH 5. AdlumiaDALEEATE ) DIFRIET, OB S
RLIEHDIE AT A B TiiDicentrall ¥}t @ Fumarioideae & 3533 % %%, BEOHEW
JBE & 8R4 R) D I H % Macranthos/Chrysocapnos & 368 L T 5,

Dicentra * Adlumia% B¢ < Fumarioideaeld/ SV 7IZ X o THEDONE L TV AN T &
EMBEL-BREREREVEETAIN=T T, O NV—TOERHEM L F
BTAEEIRIZEAERZ Y,

IO DEKERIE, Dicentra*WICTIELA3DD I L= FOFERDTHY
FHRMHETHAZ LERT,

[2] # D FABAR R 5B R & DB

Berg (1969)id, Macranthos & Chrysocapnos7*Hedycapnos - Dicentra * Dactylicapnos-
EDIMPPICHME LIz V=T THD EERT:, AFRDOKERIL, Hedycapnos&
Macranthos/Chrysocapnos®D 7B MF D S TI & —F L 2 \Wnas, NREDOEET
Macranthos/ChrysocapnostdHedycapnos & V) #A B I L WA 2 FF2, L2 L, Hil#E &
BEOZEIDOTHN T, HEMEDELHRTHEIIISH 5, BergDIRFHIL, Bk
WMHRENBALVIRENTDHS LWV BNMREICE DD, TDXH) RIEL X
R 2 BB 2 ERMEZ LV, Stern (1961, 1970)0REIE, A5 TH O W H
DL, SHICHLFBELTWS, Zhid, BERLAEBEDBAIZTTRL,
Stern® W /- REHEE AU & RIEM AL E B LA TH o722 L, &



SEVE

7

I2IE DAL FEDREICHTFELE DHBOERIIKTA2bDBHA5Z EICH L5

DTHA)o

Lidén & al. (1995)I3rDNADITSHUH D HEHALF 7> & Fumarioideae D 3 /%241 -
Hypecooideae D 1§ - Papaveraceae?® 1FE DA kX % 137-. Z OifEIE
CorydalisPI D R ICE S % B\ 72 b DT, Corydalis22ff & Hedycapnos - Macranthos-
& Sarcocapnos(Fumarieae-Sarcocapninae)D & 1l 2 & A TV 5, ITSAH & D 43I [X] (IX]
V-2)Tid. HedycapnosAsi b B { 2640 L. 2k Vv> TMacranthos 372> & 430k L
2> TCorydalis & Sarcocapnos?35 iz L7z & L TWw5A, 7272 L. Hedycapnos? fif &
PRFFTHHAIBEIEIENRIIERB VLD TIE RV, ZoHERIZ, RO/ -FE
BLOAARTW RV E RV R, RFFEO R L —FKT 5 (KV-3),

=k i

—

—

L=

Papaveraceae
+Pteridophyllaceae
Hypecooideae

Dicentra (Hedycapnos)

[ Dicentra (Macranthos)
Dicentra (Chrysocapnos)

Adlumia
Dicentra (Dicentra)
Dactylicapnos

Zygomorphic-flowered
genera

Papaveraceae
+Pteridophyllaceae
Hypecooideae
Dicentra (Hedycapnos)
Dicentra (Macranthos)

[: Dicentra (Chrysocapnos)

Adlumia
Dicentra (Dicentra)
Dactylicapnos

Zygomorphic-flowered
genera

Papaveraceae
+Ptendophyllaceae

Hypecooideae
Dicentra (Hedycapnos)
Dicentra (Macranthos)

Dicentra (Chrysocapnos)
Adlumia
Dicentra (Dicentra)
Dactylicapnos

Zygomorphic-flowered
genera

Stern (1961)

=

Stern (1970)

Berg (1969)

B V-1. Berg (1969) - Stern (1961, 1970)DHE %E L 7= Dicentra D 5B bk & AHFFE D i Fe D H L



rDNA

& o;'ga(*w
- (I

Papaver
Hypm.udﬂ"l
Subg. Hedycapnos
Subg. Macranthos
. rupestris 2
. ophlocarpa

. pallida

. wilsonil

. ochotensls
. decumbens
. cashmerlana
. flaccida

. nobilis

. popovil

. darwasica
C. uniflora
C. nariniana
C. solida

C. caucaslca
C. bracteata
Cc
Cc
C
C
C

Joicentra

2] ()IOQOLC)

. henrikli

. ruksansll

. schanginll

. tauricola

. wendelbol
Sarcocapnos

NNNNSWWWN W W NNG NN
Corydali

EIV-2. IDNA DITSHR D HEIERLT A & 1% & 17 Fumarioideae 3K 24% - Hypecooideae® 17¥ -
Papaveraceae? 118 O B fiii # 77 W% [X (Lidén & al., 1995),

Pagavaracaae
M e
Dicentra (Hedycapnos)
r— Dicentra (Macranthos) ——
“Dicentra (Chrysocapnos)
Adlumia
Dicentra (Dicentra)
Dactylicapnos
Capnoides
Corydalis —
= = = Cysticapnos
E Trigonocapnos
Discocapnos
[ Fumariinae
[rm— Platycapnos
| — Pseudofumaria
Ceratocapnos. daviculata

l_ Ceratocapnos s.sir.
Sarcocapnos —

B V-3. KEFRRDH(E) & IDNADITSHIR DI ERT 28T ARHE)DHLE,

NN ERERNT AL, BHAESITE A JEME, Hedycapnos7 Fumarioideae-



BVE n

DOFS I FE L 727V —TTh Y. B\ TMacranthos/Chrysocapnos * Adlumia-
- Dicentra subg. Dicentra®5 i L7z &, &7”M23 % . Dicentra/Adlumia LAS+ @
Fumarioideacld A TH A LHEESI LA,

(3] BRI

AL ZEE IV & LTS, Hedycapnos + Macranthos - Chrysocapnos *
Dicentra®D4 2 DHR & & L X 9 ICEFK S 1L/2"Dicentra", &5 W L L D L&D
Dactylicapnos b & #» 8L4& 3 % "Dicentra" b FEH RHHEE TS 5 . Dicentra® il 5l I F (
TFAHFDOIEE - BRBAEF - £/ L 2WER)ITWT AR LADETH Y
B EELEZDHDPRYETH S,

Dicentra®4 2 DR IE, N D EEMICELL T L FoTNV—FTTHY, T/,
1FED x> 6 72 A (Hedycapnos - Macranthos) 2@ 5 W Id b A IRETEE TE O HRHK
P % FFF X L5 (Chrysocapnos - Dicentra; S5IVEERIV-121), > T, a) Th H4-
DEENETIMIRE LTEDLD, H5VIIb) WkFETH S LHEESI NS
Chrysocapnos & Macranthos % 1/& & L. DicentraZ 3/& (25T 5 2>, DI DEHE
BLETHS,

*)n A LDABELRZREAEZV -0, KR X TIRAKKLRZEEX{TDRV, £, BiRXIVD

(BB | OBFOEENLZODOTH ) HRERICHO THZ 2 bDE 45 Z 2T
T5,

V-1-2. Corydaleae(¥F 7 ¥ > i) & Fumarieae(7 Z 7 447 ~ » #)D Y
R
[1] R RDER

Corydalis - Cysticapnos * Fumarieaeld, kXD LI TKRKE %227 L— FE2ERT
Bo DI L= FEXFTHHRIBKIER - BEGHTHERTH S, E51C
Fumarieae & Cysticapnos& 2 R Z 23 &id, X H TR A2 XFHEI N5,
ST TIE, TDZ IV — TERESBERO—FHTHL, RA5RESERL, &
DITNV—TORRFUEFBEL2VWEDTH S,

Fumarieae ? ¢ i ¥ & Cysticapnos® [l O B4R IZ A RO R S +FICHLE S
72\, Fumarieae )™ ¥ % it T € D UfiZk B A Cysticapnos T 5 & W ) G & |
Fumarieae?® ) % Discocapninaeld Cysticapnos & ¥ A B TH V) O Fumarieae
(Sarcocapninae+Fumariinae) & Tk BIFRICH 5 & W AHARGRIE, WHF IC—FEDLFFT
BIEN DY, T, FBGAHORKERL WEKTH 5, ML & REDHIE
Discocapninae & Fumariinae¥ N END B RHHU L ik T 2L DL L 5272, L
#* L. Sarcocapninae/ZBi L TIZZ L iR T, SIS Z O H D ¥R
HEFEIHHOEENOFT 225, BEABMOFEIEIL 2L 2w,

[2] D AR 55 Bk & D HB(XIV-4)
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Lidén (1986)D Rl FH 1L, AENICEM DGR E —H L TWwah, LidénHHE
L7z £ 9 72 Cysticapnos * Discocapninae - Fumariinae - Sarcocapninaef] D BRIz, &
MEDKREEFB/IZIL2VAS, &) LETHRORBREZIRT 21T L1135  HFE
hietrol,. SO, HEDOREAFINLD S V—TTRLAEZENNENIZ
EREVDHDTRMo7:T &, LT, REMBOEEASTHAFZOL NN Tk
ICRVIE) S EDHNTH S, ME—, BBFZEHLidénDIRFE & BFEIC T VIR DI,
Fumarieae*CorydaleaeD K D—HP L HR L2 L EZX AT ETH A,

Fedde (1936) - Takhtajan (1987)7% D5 BRIZLIdénD £ & ) & S IZANIFE D&
REFIET A, 2, 185 D"Corydalis" LB 72 2 R BER T 5. Lidénid,
EFNED) LEFEAMOBICE LD HNLIRE Lze TOHPEIFIEDK R &
BTAZEITHLENITH A,

g H
£ § 3
e Y-
Dicentra (Hedycapnos) [ | :a: -: o
Dicentra (Macranthos) *:\ : :
“- [chenrra (Chrysocapnos) ) 2
Adlumia H|
Dicentra (Dicentra) SN
Dactylicapnos '
Capnoides __‘
—————— Corydalis
fr— Cysticapnos : —_—
[: Trigonocapnos : E
W Discocapnos e D:]
—— Fumariinae E
———  Pseudofumaria ﬁ Ei
Ceratocapnos. claviculata | -
Ceratocapnos s.str. |
Sarcocapnos & NN B
Tribe Genus: Tnbe Tribe Genus: Tribe

Hv4. iv2o4ER E BRREGOE - BEDOTHERESBEI LEXF I 58R., BVWBECTE
h o5 2 h/- 85 Corydalis® EHEHT 2R T,

[3] 5 BUFHIK o

Fumarioideae % Corydaleae & Fumarieae? 22 D #2551+ A T & (Fedde, 1936; Lidén,
1986). & % \iXDicentreae - Corydaleae - Fumarieae? 33~ 04} #l(Takhtajan 1987)
iZ. & b iCFumaricae MV DIEB RGO HB L L TERTAZ LI A,

FHFRATRIRT 5 & 9 R\ D D 5 B (pectinate) $ 5 \ (2P (cascade) ) A #E MR %
BIEIIRBEL, Lo bHRMEDLL SEEE L L CRMT 5 (5 %; Hennig, 1966; Wiley,
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1981y BRI BIFERO M E BRISBH OB FEBEMIZZVWb D E 25, Wiz, FEMERD
MEBRENLEICHZABE1F, BR2 T 2 ¥ 2 7 (umping; TEEOHE)E 2> THRKHT
HALLWMEESNIDIIABBRE LTRODAIEFHRLZVWI NV —THELED, $5VITER
AT v T4 ¥ (splitting; FHEOMML) E 2 N EROMBIBHIELL, RFKEHIEZ L
EAREBSERLTVWARSIZIR, ChbsoBEFHESNS,
FAAMBESBRICHARZ AL 2O ERD L) M, SEgBOKERIE ) » & ABERE
FBOELVAL OO, TENEFBROEAUNEVIIFETAIZLORHETH) . Wik
DRI %2 o TV A GHEGEO TR O B8 2 BEIZ X 5 BEEODH---Mayr & Ashlock, 1990;
) Y AFBORAIOBEIC L 5 BREDH---de Queiroz & Gauthier, 1990; Judd & al., 1993; #iBh#
HlOEA I L AFHEDOH--Wiley, 1981)25, ThSIZOVWTRESZ ERARILO BN L4
ns,

HoT, BED LT —F IHEITVTHRRBOA L TEIFL LTH#D, EAL
Tl AR GBRICT 5 (ERTEHORL GHMNZEBHIC B IO 5012, T
YEVTEBEBRT S, T4 5, Fumarioideae®D FICHR & ) LGB EZD R,

V-1-3. Corydalis (¥ 7 ~ V&)

Corydalis {Z Fumarioideae it A D & (#9430FE) T, M S EREMIZ KL TEWVS
i 2. CorydalisDfliD Bl OFEPIR % BT IZ D72 s, £0lFE
AERRRIRL RVD DT, AiEH2 b DidFedde (1936) DA TH B, 7751,
Popov (1937)DH YV #EDFEDTZE, Su & Lidén (Hefi ) D EEDFEDTFZE L |
BOLERRTV—T%H)N—LTWwWh, F7z, Lidén (1986)i k&t L - BA5E
HOLREREE - BB H LR L, BIEETHR LI 12, AFFEIELidénic
LBHDBHEHRVTVS,

CorydalisTix, 7% DFEIZOWVWTHESEEIZHET 2 MW iiHsm o n
Ty, o T, BIAEDHE(section)DFHEI T 121X F 7EAFEA 2 81055 £ (Lidén,
1986, FAfE). BAGBO S E T OMBZHRVIZL L LTWE, T2 TEAE
DRERNS . RO IV— 75T EREZFORBOMBEOTICK > TEET S,

CorydalisDFBUZ BT A —2DHEHIE, BROINV—THTORMETH S, —
ODEK PO HIEZ /L, CORERELEF OSSN —TEFL2VIIV—TL
WO RETH S, HlziE, Popov(193NIEHHE L ENETNHERE L-(WEE
¥Osubg. Capnites, #¥F7-7\ subg. Capnoides) L, F7-lHE BB L L THb
Z &(Holub, 1973)b H 5, ZORXRMIHEDOFEIZ T T, REZFOHHIE
WIZWL DD DRFBU(TFEEZIBL 2R 2w & R BaE R 2 b - E O/ %
KELTVABIEERME LTS, LPL, ZORGES FLNELE2VWER
b&HHREFHDOER ). 72, sect. Duplotuber T, FX% 2B Fo%E & 183Fo
HOM A% 5 Z LA S LT v 5 (Bezdeleva 1975, Fukuhara, RFE#).

FR i EEIE)» 5 B2 &, Corydalisii2o D 7 )V — FIZ8lh, £0—H--HE
RO L FF- WO — -0 B RF AT, SRR - AR RS - AR
WREICBIT 5 ARETLHIC L o TEHFFE NI, o, MEZFOHD I Lsect.
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Duplotuber|Z /& 3~ A iz DFE & 1Z R %2 2NHEEARORE L FF->Tw b,

B O E(EIIE) 5 1. Corydalisid2 oM 7V — Fic5r i . —Fiidsect.
Strictae & sect. Bipapillata T ) , WF 1ZHU - B B [0 2L AT o 7oA R iR -
NIV DOMEBERIZH > THERIDH 5 Z L THHEMNT S 05 (EI-11f-g)s =4I
%f L, Sophorocapnos * Cheilanthifoliae + Aulacostigma * Corydalis * Chrysocapnos -
Ramoso-sibiricae *+ Archaecapnos® &section TIEAV R ITHIED L H IZIEA36F, £
7oy 2OV TIEEIMER E R < o

 i3/4| Asterostigmata
13/4| Mucroniferae
i2/3| Fasciculatae
V.2 Oocapnos
2 Hamatae
i1 | Archaecapnos
1 | Capnogorium
Dactylotuber
Radix-cava
Leonticoides
Corydalis

1 _2 Sections 5 6
Bipapillata ?
i Strictae ’
Vi Thalictrifoliae J
] Sophorocapnos - 3_
Cheilanthifoliae - =
Aulacostigma .
5 Duplotuber : |
i3/4| Chrysocapnos ]7
||| i3/4| Ramoso-sibiricae -
5

O O O i rs A e, e [ T (= = i, [ T e, T e [ - T R &
MMHHNM\)H’\)Q\)MMSMMMMM\)&

+ + +

EV-5. Corydalis(¥ ¥ ¥ ~ JB)D &sectioniZ BT A W (KII-2)& REEIN)OLERE, HEOHE -
FEOH - HEBILOFHE, X5 IZIDNADITSHRD IR A 5 HEE L 72 /AW (Lidén & al. 1995,
Ev-2)2 Ehabti,

LE--PREIIRERI DS, NEREMEFHBEL TVWABIESR), 2. E-NEIZRohzwn
TREN S A 7ORMEMECSINESHR), 3: - HWELFO, -T2, 4 TEY, 5 BRERED
1.

L RE, SHICHEOHE - TEOKE Bsectionll2WT T LD, X5
DNADITS IR DI IERLH| A & HETE L 7= R (Lidén & al. 1995) & R 7 DA
V-5Thb, ChboHDREHE, MELZFOMBLFLLVIERL L HICERZHTDH
A ErRmeL, b hiZ, Corydalis®HIZ3DDHERHER L BT 5, B10D 7
W—TEPRT7 T IY - REIWEICHA T 5 2sectionH T+ EFE 5
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RABTIW—TT, GRLIUBICETTHIZHEENZHELED S, 2L, 2O
TV — T DRFRGEHE T BT DT IS REMRZZ TH S, 207 v —
7 b HEUI20-30FEICAZT RV, EXTYHREPILZ—TF YT AFHER, 256121
KETHMT 5o COTNV—TTRLLA—HERE - BREREVERT S5, FIOT IV —
TEEDTV—TiE, ELICHOATWARYERZFEOHOALANS 25, H3-
DT NV—TERASTOHFE BRI L TROIFU L ZER, SMHbmif1—7 ¥
TERICKE R, TDFIV—TTid, sect. Ramoso-sibiricaelZ IFERAH SN TV 5
PAVIZERET, HEL GO S I IEL2ROBTEREE LS ET 5 (Ryberg,
1960; Lidén, 1986), ITSHFMHIC L E, BOPTHEID 7 )V — 7RIS L,
DWTE2D T W= T EFIDT W — TG L7 ENHEE SN B, Corydalis?D
FICHREEET HL LS, THO3EECNTNERLTH2DFXH_TH S,
REZFFOHBD ) B, sect. DuplotuberZ*iD b D L R A FEMELFL, =
DT ELFHE-HFH-ITSEEbEh L, I Dsectiontd DM E % FrofliF & B h
7oA EICEBH B EE 2 LA (BEIIEE), Sect. Duplotuber® B\ 7-Fli L, A4HEE: 1 R%
DAF - Z MIETFATHEAL Z LB R W E Toh 5 - % bR (336 L /- Fl R
WEL RS, REOMED MY S & < (Briickner, 1993), - FREML AT
B, LL. Ihb &l OMEIZV O DIRE 2 #5772 VAR (sect.
Capnogorium, Archaecapnos, Fasciculatae p.p., Oocapnos and Hamatae)l= b HL.5 1%,
HEEMELHFAT AL, TALD T V—TDOHIZid, Corydalis?® THE%
F2o 7 W— 7SR 7E O BETIE F R AR S 1L 5 [sect. Oocapnosi 7,
HsHFHENE, sect. FasciculataelZ R 5 115 #58EE OB I /- Mk, sect.
Capnogorium7 %73 3~ F 4 15 2 F -1 2 HE O B (Briickner, 1985a, 1993), sect.
ArchaecapnosiZ i 5 1L 2 Jeta ko 5 B b~ D MIE] (Lidén, 1986; Ito & Nishikawa,
1988)]o Sect. Duplotuber%: f < SUEBEATH RHBEN &) id, T 28D N X[BLL
LTR-THH, WEHEKOHRH L GO TR T ILEN D 5,

V-2. fiti Py b B
V-2-1. 5 W N - & B 55 A7 38

V-1Ei TOGR%E b & 12, HESE S NL7-Fumarioideae( & Corydalis)? & B 4% & b Hf
B - ERREDMICED X ) 2S5 2 ERET 5.

S & AED B 5A L OMICIE, KO &) 2SR LA,



[@V-6. Fumarioideae > F AR &L & #5346 & O MR

a) W DI & o THAL L7227 )V — 7 (Dicentra® Z AR - Adlumia)id, W7
V7 (PERIEE - SEEEREANSU)] - BERIE)H B WiddE ko E - K
WCRIED SR E F2O(EV-5)0 52, WL OO0 B R
(Chrysocapnos/Macranthos * Dicentra subg. Dicentra * Adlumia)i, Z DM} iZ%5"
T 5 CNOEDTNWV—TDEL L, HFTHRERLHBRETH S,

b) CorydalisiCBWTIHHFRT 7L IXICFAT 5 7V — THRADIZ5S
B L, T IX¥DLOHRTIT - bRICHMT AT NV—TH5 L7,
INLEDTNW—TDE T EBBLTMICEFT T AR TH A, HFARLHBE
WCEFL, SFSELRIM7OBTHRESGELEESELINV-TIE, £h
5 & D BICHIL L7, CorydalisicBWTid, wR7 V7 X W HH, HAH0izdk
KIZHA T Asectiontd, TNENSPRT T HRLRT I TIZH0MT 2D
GEATWVWS,

c) Hurh#gitbis®, - ¥ 7 7 ) 4 #IKIZBR o T4 4 3 % Fumarieae - Cysticapnosid, 21—
I T RERRLIEKD TV —T D55 bDtk, €D—8BH» HLEIE - 5L L 7=(
HV-6)o

Fumarioideae D A k32> S (T REEBERAN DT REMASZ Z I WG, Th5D

iz, K77 LEKROEYENBENGTEIo72(2F Y, R—) Y TEED S
WIZAE KRG & 2. — T ¥ 7 KENBER AR T E BRI & o TOL R & 72
0 1587 B | C Fumarioideae D MMM b H o 7o Z L R T 5. D L I 72
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R, TP H2BEEREMICODL > THEELLEEDN, 4 O5EREIC
EoTBEIERE LD/, LE ) »IE, HHEPLHREORE 2 HRPILADIE
A HE U IEFFAIA#E L\ (Tiffney, 1985) FumarioideaeD{b A DM EIZ F LT, 5
W7 IVT7 LKL TIIZLRFELTWAEDY, FR7 I T EI—0 v D
kA o Db 2584 3 LT 5 (Collinson, 1993; Mai, #415). Dicentra® & Hf
& - Adlumia® BHIED S5 AHS, EHHEH 5 VidF AN ARG D BF LD
7>(cf. Pachysandra/Sarcococca; Krutzsch, 1989), & A Wit X 0 #H L WERHIZ =) &
TEBEZNLTIRAENIbDL2DOD, HEVIEZRUNOAIRIZE DM
LT, ItLADT— 2 3HARFATRBIFICZL 2V, 2—F Y 7R THL L1
ARG DO EN LM EREOETNENE) L OLBIZ, s ORMBEICTF
#Brh 2525 THAI)H, BAET TICHL LHEFOREGREED S TOLR
LOBEEVNEED X ) e R T II L BRI T Vv (Mai, FAE)o

(AR EE & D ]

Fumarioideae D itk Ta 5 & B 115 Hypecooideaeld 1. — 7 > 7 KREHRAT IR IZ
b g 5 2 S o EIEAEER £ TIA < 5463 A (Dahl, 1990; Lidén, 1993),
HypecooideaeME— D J& Hypecoumid 281 & 55 1248 & +1(Dahl, 1990), b rh gt 4 12
A 5 B idsubg. HypecoumlZ, M7 ¥ 72446 5 B subg. Chiazospermum 2R
LRTWADICH L, BRT7ZTII220HFEHIE ICHMH LTV 5,

A Y 2D B R TIX, Fumarioideae % & 12 Papaverales? Ranunclidae(¥ > &
TrHEENCENNS Z ETIRIZERO—HERTVWE, ¥Ry Vi IbEn
KEZ26DDFHF > A 7 FFH(Ranunclaceae) - X FF}(Berberidaceae) - 7 4 K}
(Lardizabalaceae) - 7/ /7 7 ¥ F(Menisopermaceae) * 7 > Fl(Papaveraceae) - 7 ¥ ~/
Y 77 #t(Fumariaceae)] & 3 2 1-3f87> 5 72 5 744 7 F FH(Eupteleaceae) + A /37
4 #t(Pteridophyllaceae) 5 7% 5, 7, ¥ FJ A7 4 A(Hydrasitis) - ¥ 7 X274 4
(Glaucidium) - ¥ )V 7 =7 A # —(Circaeaster) *+ ¥ ~ 7" F =7 (Kingdonia)%z &', & &
SR & LT s L) Z2EMICIZ L TWAENS 5, 2L 0RR R
X, VY IT7VRERAINE LT, BEOLETHZSHELS AT LIRS
MOPLEHH, =S TRIBEOZIV—TThsr EAEESNTE 7 (Raven &
Axelrod 1974) Z7:. 77 Rt - v/ I 7 VR TO WA, 74F 2 FFTK
KL e HOBINETEEA;ERT A7 IV—TThHAb,

REZWMTE L F VR SEEOBMORREBTOERIZ, ZLDITV—TIIB
WT, Fumarioideae & ERDBIMIZIHME LTV 5, Thbb, WHICHIL L L H#H
EENTRIE, T V7 EALKROWE - BRI T 5 (EV-1.),
FumarioideaeZ &, O 15 /i & MY B ORI, 22 EABEOMRICEL
EF VR THEMAIE RN 2D DOTH A REHI . HBOBEEMER %R
L TwWbhs
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#V-1. Ranunclidae D & 27 v — 7 D RFHHRICBOTOMIZMEL - L EE XN -R

Ihv—TTOMICHE L L HEESNIR R
s~ B Preridophyllum (Japan, evergreen herb) Kadereit & al. 1994 (Morphology)
i Chelidonioideae (mostly eAs and e & w NAm,  Kadereit & al. 1994 (Morphology)
mostly geophytic herb)
Eschscholzioideae (w NAm, herbs/shrubs Schwarzbach & al. 1995 (RFLP)
in open habitats) S. B. Hoot, pers. comm. (rbcL-atpB seq.)
T4 E#  Kingdonia (¢As), Circacaster (eAs), Drinnan & al. 1994 (rbcL + atpB)
Decaisnea (Him & wChina, deciduous shrub) Loconte & Estes 1989 (Morphology),
Sinifranchetia (cChina, deciduous vein) Hoot & al. 1995 (rbcL + 18SrDNA + atpB)
A XE Nandina (Evergreen shrub, cChina?) Loconte & Estes 1989 (Morphology)
* VR 5E
Hydrastis (eNAm, geophyte), Hoot 1991 (Morphology)
Glaucidium (Japan, geophyte), Drinnan & al. 1994 (rbcL + atpB)
Copts (evergreen herb in e As and w NAm), Kosuge unpubl. (Adh),
Xanthorhiza (dwarf shrub in ¢ NAm) Loconte & Estes 1989 (Morphology)

Johansson & Jansen 1993
(cpDNA restriction site mapping)

V-22. 7 T 7 A6 K B M o5 A

W77 EAT 2 hOMPHOBEBPMEIX, Linnacuslk, £7-& H biFA.
GrayLlBg, BAEICES T T, MYSBEFEFORLCEELDHET T E 7-IE 1977)
TDEHEUHIE, K7 VT EIKICHRESNTHEETEE R LAALVOSER
Kb, HAVITEBBOM, B, & 5 IH---DIFLEIC X 5 (e.g., Li, 1952; Tiffney,
1985; Hong, 1993; {[¥f, 1977, 1976-1977; Kawano, 1992), =@ X 9 Z4-EEEx, A&
BRI ERRE I LR - v 2 ZAX 2 4% - ) B & D 2 LG 2B
SXFI7HRTARE - A FFD L) RHEBEHFLVWEHCETRON, F 48N
WD ARED LK - DB Y - FA, AT - WA ST - AT, Ak -
Bkt - KERESFTEETHA,

W7 D7 KB BES AT DB, ()88 = A AR FE L MR AR AE L Aot B
(Arcto-Tertiary Geoflora) DR T, @ 5 Wi (b)H = AR 5 12 ~v M RICH
L T\ 7-Hi¥ #¥ (Boreotropical/Boreotemperate flora) D#fa/ME T, M5 LAz 2 &
WBIEL ZHTANRLNTWAED, LML, TNHLOGBERT TOME4 DHMEED
RERIZEREWRL B ETTH Y, FNITEHIPTED B3 DI R 4 REA 3L
HEANTOMNB R EOEB IR ENT-TH A ) (Tiffney, 1985) D X 5 7244l
WEHOBERDRVIE, AIZIE@QET T - EKREFRFNHBRO P TOHAIRD M
W, (b)REEES AN LR T Bl 4 O 5B BRF/MR RS HN OO RFEMRD
ShktE. ECOBESRICDNAKERYI 2 EORBETHONRT V7O LAt
KOFE & OBIENTLE DR (e.g., Xiang & al., 1994)ICH N2 TH 5 I .
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Hong (1993) * Kawano (1992)iZ# 7 ¥ 7 -dtKKEsE /A 7R TR & LT,
Fumarioideae* 5 Dicentra& Adlumia& ##\F T 5,

FWFFEORERICHEDITIE, Dicentraid IEH R T IS/ L B D7 L —
FOFERDOTHD, 32%V LAODRICHIG ENELEVRDH D, IERZD L)
BB TR T E#RE LTIRONT & 48 EEO P IIDicentra?® X 9 72 FLAGH
HORXAIL Lo TROLNTELDDFET T A LT UL, BREELOE
DREREMEDKF[ICLAKRERBELTVWBZ LT 5, £Z TDicentraZ M5
+ % REEZERH L7346, Chrysocapnos/Macranthos (12 D& & L T H 2>, ThizkBy
BizdHH2BE LTS 212B8 53 - Adlumia - Dicentra subg. Dicentra (372 5k
FDDicentra) A 7 ¥ 7 -AKBBEEO G 2R THRBHE L TBITO NS, T
Z T, Corydalis % #§ Bl 3~ 5 207 % Dsection® ) %32 ---sect. Dactylotuber * sect.
Arcaecapnos - sect. Sophorocapnos---751.— 5 ¥ 7 L LK KBEIZ F 7-A% o 725070 & FF
O, ARFIZFRT T HEWVIEINY) T ETCHMDBILD o TWA,

Q
Ui o~

¢ Macranthos/Chrysocapnos B

U Adlumia P77
Dicentra subg. Dicentra | |
Corydalis sect. Sophorocapnos RN

Corydalis sect. Archaecapnos { '}
Corydalis sect. Dactylotuber |
Ev-7. 7 27 — LK 54 % 7R 3 Fumarioideae

Chrysocapnos/Macranthos - Adlumiaid & % |~ Fumarioideae 2D 53k D #8112 B 3L
L7t EZONB TS NV—TTHA,

Dicentra subg. Dicentra TH 7 ¥ 7 (2543 5 Did ®Ill - FEHORLIE 2B I 4
#3 AD. peregrina(2 ¥ 27 DK T, B2 THILIKDOHE L IS HTA T %,
o O OFRMMRIE, BEICHIREQ3-285) T Uizo B R WiEE#A 5 Tid
& A H%, D. peregrina® 5+t & 1 b D. eximia(tKHE H)D. formosa(ALK P ER) DML
BEATLI-EHEESNS,

CorydalisD#)® D2sectionD 73 ik, TOEHN L, L—F ¥ T7HLILRAD
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SATBDOYL K THWTE 5, Corydalis sect. Dactylotubertd b K 12 14 72 72 1FEC. arctica-
WHEDAT, TOMMZTR) T FLFHLTWT, S5ICHRAMLFEC
paucifloras 7 )V & 4 22 LW E > T4 § 5 (Lidén & Zetterlund, HE4fi ),
Corydalis sect. ArchaecapnostZdbKIETEA H28E, > X)) 745 K, JbilEEan s
WML TWE, 2—F 27 Ok & A2 DI L Tk ofic,
scouleri® ¥ AL 4 130-150 (16-18f5 AN HMES TV A,

Corydalis sect. SophorocapnosiZ b KOS & WEICEHAH D, £DZ L AR
W TH 5, BRI T V7 DHEOHHEHILL T AL, Dsection Tl
FE D572V T2 IR Dsection Thalictrifoliae & D RAPIRIC b BRI 255 b
(Lidén & Zetterlund, #effi; R, KFEFEK), ThL EOBRLEFS 2V,

Iho 2K T 5 L, Fumarioideae TH 7 ¥ 7 - KKIBE S A 2R3 2K, K

DEH)IHWMTES,
a) FHRHE, FICRENLREERERALTVALDII—oO5EREE LTRSS N FH(L%
@ Dicentra)

b) HLRKH
b-)E7 V7 OREAKOEDEN BN, T 515D 5 % 5 B (Chrysocapnos/Macranthos

Adlumia)
b-2) 7 V7 DAL KR DFD — &4 5 431t L7z &£ #F X & 1L 5 #¥(Dicentra subg. Dicentra)
c) HARE D &) DI LB
c-1) IRDOBEHSHKT V7 OMD—8H» 5L L7z & F z 5 15 B (Corydalis sect. Dactylotuber -

Corydalis sect. Arcaecapnos)
c-2) [ 4 6% 55/ BB (Corydalis sect. Sophorocapnos)

Chrysocapnos/Macranthos & Adlumiatd Fumarioideae? 47 C & #IMICB L L7z 7 L —
FTHHEMMEENTEY, COZERINSLDT NV —THRTRIFN 2/8F —
YODEFET A, bBAA. TDE) RGN ESEOMYFELEL THITESh
THOTEURDDER LS, FIEITRA X 92, fDRanunclidae® 7 )V — 7D
AN L 727 L— FICH BB OGAESBR oS Z Lid, AEL2MNSS 5
ZEETRRT A,

V23 BT 5/ — b

A AR - EHERBEICP T ABR Y . Fumarieae/Cysticapnosid Corydaleae
WY~ V=T ThHb, DTN ERCTIEEERNEHD —FEED 5
WITBERTH Y, B RBRBIL . Corydaleacld £DHTIE T o EEHTH
5 (BIEE), EBRBEREF I & CorydaleaeDHETE & 172 Rkt & DM AT S HDAHM
ERWZT O LV, 72720, HEE & 07RO K T id Fumarieae /
Cysticapnos & Corydalis?®, £#5 & & & {CCapnoides?™” L — F%Z{E5 . Capnoides
{2 Fumarieae/Cysticapnos & A%, BBMBRSIICAET T2 BEXMNEUDO—ERTHY |
Corydalis b, €& L TEBHRZH, BBWRBELHOCEENGHOTARG-ZZL
BAER DGR TH o2& EX LA,
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AL LB THEESEERALIE LIELITRESMIFE & L THREET %)L,
Corydalis & Dicentra subg. DicentraTHEL TH Y, Thbik, EhEhOs7 V-7
TIRAER 2K L HEE Z b, Dicentra subg. Dicentrall R & LA £ 5 DI E LR
BORLZAEENREEL SO AR ENTWA D, HilIC—H L LR
2l A Z LHTE B (Walton & Hufford, 1995)c — 4. CorydalisTid, BB L%
sectiontZ ML L TCE X IFE R A T Y, Rz DsectionDBDED &) ZFED
MEMEE, FZAWEEZ A% WV (Ryberg 1960). MH & &, £D X7 RIFENFHE
FT AR X o TEF YN AR BR & 15 1L b R 15T 9% e P
DOREDEER Lo TVALDEThTWS,

V3. 8T

AWFZE I F TR SF B 3T v CFumarioideae D # i 2 Bk L. € OEE RS
b, HERERF L, BTFRREOHE - HPYHBIZOVWTHIANZER LT
Ioo ZTDORER, EKBOONI-GHEEL X ) WHHEICKFTAHESP, HICE4ET
BOLNTWRPSICEREHEIIFTHELZ RV L, ¥IZ, Corydaleae®
J& ] B4 4R 2 Dicentra * Corydalis® /&N BR Tiddr L WIREASE 1, T o ORGEH
&R & L TFumarioideae ™ WiAR i & il 3 2 M MB DN Y — L Z7RT T L &R
Mg L7z, —/TiX, Cysticapnos?{V # 2> Fumarieae?>32 DHE B D PIRD X 5 (2%
RROMEA LR L7,

AFFFEOMIC, Fumarioideae & #HR & L 7=5F R F W FE WD 7 )V — T
£ o TITbN T A (M. Lidén, FAE; S. B. Sara, ”AE)A5, FLXZRLDORRIETL
— BRI NIICBET, AFETRANICSBLCERRETHICEEE
7o RRBICBWT S, HITHERHHEZ LIZERYN DY 225 MFEMA T4 1R
FHENTVLRWSERNZV, T, REEOKEPKE X, Corydaleae® ) b
Dicentra subg. Macranthos*®* Adlumia asiatica (Adlumia® K7 ¥ 7 fllOfE)D L ) 2K
FRfEE GO 55 BEENE 1S L TW2 vy, Fumarieae-Discocapninaeld, %
BERICOVWT L2 RHMD S )V — T Téh %, FumarioideaeD RFHEEIL. 5 DN
WMEESLIIMAERAZEIZE o T X VFEDBRBATHRICR S BN,

FHICE DV TRIEOELBR LY 25 L5 1213, EENSFBOBEN
RE R ZNENDOSMIRTOEF M ST 5 HMRALEREH, 20 L) 25
BUITEWHBICHRONT WA IAZE T, 2070 IZMEH BN o 728
FHEZV, TOLH)LRHRELIDFEMT A LD, REHEOHESEZH T &
EDICAHOBEEL L TR,
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Family Fumariaceae DC.
Tribe Corydaleae Rchb.
Dicentra Bemhardi
Subg. Hedycapnos Planch. (K.R.Stern)
D. spectabilis (L.) Lem.: Cult. in Kyoto Univ., T. Fukuhara 651 (KYO); S. Okamoto s.n., Korea, Mt Jiili (KYO).
Subg. Chrysocapnos (Engelm.) K.R.Stern ---§1, 52, 83, P
D. chrysantha (Hook. & Amold) Walp.: H. M. Pollard s. n., California: Ventura Co., 29 VII 1949 (GB); Raiche
0070302, California: Monterey Co. (E); H. K. Sharsmith 4277, California: Mendocino National Forest. (TNS); B. C.
Templeton 8466, California (KYO). ---S1, 83, P
D. ochroleuca Engelm.: K. R. Stern 158, California: Santa Barbara Co., 29 VII 1957 (BM). ---83, P
Subg. Dicentra
D. eximia (Ker) Torr.: GBG, garden origin. ---S1, $2, 83, P
D. formosa (S.G.Haw.) Walp.: Bird 6052, British Columbia: North Yancouver, 21 V 1960 (BM); F. H. Utech 88-317,
USA, Oregon, Curry Co. (KYO). ---S3
C. peregrina (Rudolphi) Makino: GBG; cult. at Rokko Botanic Garden ---S1, S2, §3, P
D. unifiora Kellogg: GBG, received from Edinburgh. ---83, P
D. cucullaria (L.) Bemhardi: H. Koyama & al. 6510, USA, North Calorina, Haywood Co. (KYO); W.T. Gillis s.n.,
USA, Michigan, Clinton Co., 3 V 1967 (KYO); Hufford 333, USA, Minnesota, Goodhue Co.; Hufford 273, USA,
[owa, Yan Buren Co. ---83, P
Subg. Macranthos (K.R.Stern) K.R.Stern
D. macrantha Oliv.: GBG; H. Smith 2098, Sze-chuan, reg. austr., 28 V 1922 (UPS). ---83, P
Corydalis DC.
Sect. Corydalis
C. fumariaefolia Maxim.: Fukuhara s.n., Japan, Toyama pref.; Fukuhara 605, 606, 790, Japan, Hokkaido pref. ---S1,
52,83
C. capillipes Franch.: Fukuhara 656, 658, Japan, Niigata pref. ---§1, §2, §3
C. lineariloba Sieb. & Zucc.: G. Murata & al. 68904, Japan, Fukushima pref.; Fukuhara 198, 653, Japan, Kyoto pref.
--S1, 52,83
C. papilligera Ohwi: Fukuhara 654, Japan, Kyoto pref.; Fukuhara 655, Japan, Niigata pref. ---S1, §2, 83
turtchaninovii Besser: GBG. ---83
ambigua Cham. & Schlidl.: GBG. ---83
. bracteata (Steph.) Pers.: GBG. ---§3
pumila (Host) Rehb.: GBG. ---83
solida (L.) Clairv.: GBG. ---83
gotlandica Lidén: GBG. ---S3
malkensis Galushko.: GBG. ---83
caucasica (M.Bieb.) DC.: GBG. ---§3
wendelboi Lidén: GBG. ---83
alexeenkoana N.Busch: GBG, coll. by H. Andersson, Caucasus, ---S3
angustifolia (M.Bieb.) DC.: GBG. ---53
paczoskii N.Busch: GBG. ---83, P
vittae Kolak.: GBG. ---83
zetterlundii Lidén: GBG. ---83
glaucescens Regel: GBG. ---83
. shanginii (Pallas) A.Fedtsch.: GBG, received from B. Mathew. ---S3
integra Barbey & Fors.-Major: GBG, Papanicolau 584. ---S3
nudicaulis Regel: GBG. ---§3
C. ruksansii Lidén: GBG. ---83
Sect. Duplotuber Ryberg
C. decumbens (Thunb.) Pers.: Fukuhara 682, Japan, Kyoto pref.; Fukuhara 1011, Japan, Tochigi pref. --S1, §2, S3
C. buschii Nakai: GBG. ---S3
C. ternata (Nakai) Nakai: J. -H. Pak s.n., Korea, Taegu (KYO); Cuit. in Kyoto Herbal Garden of Takeda Chemical
Industries, Ltd. ---83
Sect. Radix-cava Irmisch
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A

C. cava(L.) Schweigg. & Korte: K. U. Kramer & L. Y. Thwestra 4069, Austria: Burgenland (KYO). --83
C. marschalliana (Pallas ex Willd.) Pers.: GBG, received from B. Mathew, Yugoslavia. --S3
Sect. Leonticoides DC.
C. griffithii Boiss.: GBG, Wendelbo 895b, Afghanistan. —S3
C. oppositifolia DC.: GBG ("H. Andersson”). ---83
C. uniflora (Sieber) Nyman: GBG ("Persson, 1."). -—-S3
C. diphylla Wall.: GBG, received from Kew; H. Zetteriund SEP 348, Pakistan, Kalam, 19 IX 1983 (GB). ---S3
C. nevskii Popov: GBG ("B. Mathew"). ---83
C. ledebouriana Kar. & Kir.: GBG. ---83
C. afghanica Gilli: Wendelbo 7369b, Afghanistan, Parwan, 28 IV 1969 (GB). ---53
C. popovii Nevski ex Popov: GBG, received from Tadjikistan. ---S3
C. marcandica Michajlova: GBG. ---S3
C. darwasica Prain: GBG, received from Cambridge, Hunter 322; GBG ("Pache”). ---83
Sect. Dactylotuber (Rupr.) Popov (including Sect. Benecinctae (Fedde) C.Y . Wu & T.Y.Shu)
C. paucifiora (Willd.) Pers.: Russia, S. Chuyenze, M. N. Tamura s.n.. —-83
C. emanueli C. A, Mey.: GBG. ---53
C. arctica Popov: T, Kincaid s.n., Alaska: Pribilof islands: St. Paul, 18 IX 1897 (S): R. Malaise 599, Kamtschatka
centralis, 1 IX 1926 (S). ---S3
C. benecincta W.W .Sm.: G. Forrest 20182, N. W. Yunnan (E). ---§3
Sect. Fasciculatae Maxim.
C. minutiflora C.Y Wu: J. -A. Soulie 3921, Thibet oriental: Prov. de Batang 19 IV 1903 (P). ---53
C. aff. cheirifolia Franch.: Delavay 2443, Prov. de Yunnan, 28 VII 1894 (P). ---S83
C. cashmeriana Royle: GBG, garden origin. ---S3
C. trachycarpa Maxim.: E. Licent 4679, Kansu W., 17 VIII 1918 (BM). -—-§3
C. calcicola W.W Sm.: H. Smith 10681, Sikang: Kangting (Tachienlu) distr., 22 VII 1934 (UPS). ---S3
Sect. Oocapnos Popov ex Wendelbo
C. crassifolia Royle: Cult. in Edinburgh. McBeath 0002099, India: Himachal Pradesh, Zingzingbar, (E). ---S3
Sect. Capnogoriun (Bernhardi) Endl.
C. flaccida Hook.f. & Thomson: GBG. ---83
C. nobilis (L.) Pers.: GBG, garden origin. -—S3
C. grandiflora C.Y.Wu & Z.Y.Su: H. Smith 11913, Sikiang: Taofu (Dawo) distr., 7 IX 1934 (UPS). ---§3
Sect. Chrysocapnos Wendelbo [included in sect. Capnogoriwn in Lidén (1986)]
C. chaerophylla DC.;: GBG; Cult. in Edinburgh. ---S1, 83, P
C. latiflora Hook.f. & Thomson: O. Namikawa 582, Nepal: Semi-Namgyap (KYO). ---83
C. meifolia Wall.: Malla & Kanai 674886, Nepal: Gosainkund (KYO). ---83
C. pakistanica Jafri: GBG. ---§1, 83
C. mildbreadii Fedde: ---S3
C. vaginans Royle: Cult. in Edinburgh. McBeath 1601, India: Lahul, (E). ---S1, 83
Sect. Mucroniferae Fedde ex Lidén
C. mucronifera Maxim.: Sven-Hedin s.n., North Tibet: Camp 32, 1896 (K). ---S3
C. hendersonii Hemsl.: Nils Ambolt 6133, Tibet boreali-occidentalis, 27 VII 1933 (S). ---S3
Sect. Asterostigmata (Fedde) Fedde
C. temulifolia Franch.: Tao & Su s.n., Hopei, 10 V 1982 (KYO). ---83
C. duclouxii Lev. & Yaniot: J. -A. Soulie s.n., Thibet oriental.: Principaute de Kiala, 1893 (P). --83
C. sheareri S.Moore: T. 8. Liu s. n., Kiangxi, 28 IV 1935 (KYQO). --83
C. raliensis Franch.: Sino-Amer. Bot. Exped. 1072, Dali-Xian (TT). ---83
C. acumninata Franch.: P. P. Farges s.n., Su-ichuen orientalis (P). ---53
C. pinnata Lidén: S. 5. Chien 5388, Szechuan: Kuan-hsien, 10 IV 1937 (E, type). —--83
C.sp.nov. ined.: R. -P. Maire s.n., Yunnan: Vallees des mont o Tien-sin, 10 VIII 1921 (P). ---S3
Sect. Ramoso-sibiricae Fedde ex Wendelbo
C. incisa (Thunb.) Pers.: Fukuhara 684, 685, Japan, Kyoto pref. —-S1, §2, §3
C. kushiroensis Fukuhara: Fukuhara 90-11, 90-10, Japan, Hokkaido pref. ---S1, §2, 53
C. ochotensis Turcz.: Fukuhara 686, Japan, Tochigi pref. ---S1, 52, 83
C. raddeana Regel: Fukuhara 148, 149, Japan, Hyogo pref.: Fukuhara 687, Japan, Nagano pref. ---81, §2, S3, P
C. pauciovulata Ohwi: Pak 589, Korea, Kyongi-Do (KYO) —--83
C. hemsleyana Prain: GBG. —-S3
C. bungeana Turcz.: W. R. Carles 3, Peking: Emperor’s carriage ground, 19 IV 1887 (E). ---83
C. impatiens (Pallas) DC.: T. Kira s.n., NE China, Taxing'an Ling (KYO); M. Togashi 1234, Shanxi, Wutai-shan (TT).
--53
C. longipes DC.: T. Namba 0930023, C. Nepal (KYO) ---83
C. gracillima C.Y.Wu: H. Tabata & al. 1110, Nepal, Kapthod, Doti distr. (KYO) ---53
Sect. Arcaecapnos Popov ex Michajlova



C. macrantha Regel: GBG, received from Moscow. ---83, P
C. scouleri Hook.: GBG, garden origin. ---S3
C. curvicalcarata Miyabe & Kudo: K. lto s.n., Hokkaido, Furano-shi. (SAPS). ---53
C. caseana A.Gray: J. P. Kroessig 23, Califomia: Tehama Co. (MQO). ---§3
Sect. Hamatae C.Y Wu & Z.Y.Su
C. pseudohamata Fedde: H. Smith 4160, Prov. Sze-chuan, reg. bor.- occid., 2 VIII 1922 (§). ---S3
Sect. Strictae (Fedde) Wendelbo
C. adunca Maxim.: H. Smith 2231, Sichuan bor.: Chen-chiang-kuan, 5 VII 1922 (UPS); H. Smith 12194, Sikang: Taofu
(Dawo) distr., 17 IX 1934 (S). ---53
C. hindukushensis Wendelbo & Grey-Wilson: Yoshii 606 (KYO). —-S3
C. rupestris Boiss.: I. Hedge & al. W7837, Afghanistan: Prov. Herat, 11 V 1969 (E). ---S3
C. stricta Steph. ex Fisch.: M. N. Tamura s.n., Russia, Chuya. ---P
Sect. Cheilanthifoliae Lidén
C. ophiocarpa Hook.f. & Thoms.: Fukuhara 510, Japan, Nagano pref. ---§1, §2, §3
C. racemosa (Thunb.) Pers.: Fukuhara 601, Japan, Fukuoka pref. ---S1, §2, §3
C. cheilanthifolia Hemsl.: Cult. in Edinburgh, garden origin. ---S3, P
Sect. Sophorocapnos (Turcz.) Popov
C. balansae Prain: H. Akiyama 9525, 9526, Japan, Yaku Is. --S1, §2, §3
C. heterocarpa Sieb. & Zucc.: Fukuhara 202, Japan, Ehime pref.; Fukuhara 690, Japan, Wakayama pref.;J.-H. Pak &
al. 1056, Bonin, Chichijima Is.; M. Yokota s.n., Ryukyu, Okinawa Is.; J. Noguchi s.n, Japan, Tsushima Is. ---§1, §2,
S3,P
C. foetida C.Y.Wu & Z.Y.Su: G. Forrest 20146, N. W. Yunnan, VI 1921 (E). ---83
C. pallida (Thunb.) Pers.: Fukuhara & Shibaike s.n, Taiwan, Hualien Co., Between Kanyuan and Tailuko, 9 VI 1991
(KYO); Fukuhara 689, Japan, Kyoto pref.; G. Murata & al. 68474, 68473, Japan, Gumma pref. ---§1, §2, 83
C. pterophora Ohwi: Fukuhara 86-1, Japan, Oki (Dogo) Is. ---51, S2, §3
C. speciosa Maxim.: Fukuhara 638, Japan, Hokkaido pref. ---S1, §2, §3
C. aurea Willd.: Otto Degener & Isa Dyener 25875, Canada, Alberta (KYO). ---83
Sect. Bipapillata Lidén
C. semenovii Regel: Linczewskii & Popov s.n., Asiae Mediae: Montes Septentrionales: Tian schan exterior, 8 VIII 1933
(S, TI). ---S3, P
C. helacleyfolia C.Y. Wu & Z.Y .Su: Collecter unknown, Sutchuan, 8 XI 1975 (SZ). ---83
Sect. Thalictrifoliae (Fedde) Lidén
C. saxicola Bunting: GBG, garden origin. ---S3 =
C. tomentella Franch.: GBG, garden origin. ---53
Sect. Aulacostigma Lidén
C. edulis Maxim.: GBG, received from Peking; W. P. Fang 19518, Szechuan, (KYO). ---§1, S2, §3,P
Dactylicapnos W all.
Subg. Dactylicapnos
D. scandens (D.Don) Huich.: GBG, received from Edinburgh, E. Nepal; Santisuk, Thailand, (KYO); M. Togashi & H.
Tuyama 6302843, E. Nepal (KYO); K. Nishioka 141, E. Nepal, Upper Gorzha, (KYO). --52, §3, P
D. macrocapnos Hutch.: M. P. Edgeworth s. n, Himalaya, 1844 (K). ---S3
Dicentra paucinerva K.R.Stem: §. Bowes Lyen 6030, Sikkim: Talung Chu, 10 V 1971 (BM). ---83
Subg. Minicalcara (Khahn) Lidén
D. torulosa (Hook.f. & Thoms.) Hutch.: G. Forrest 11337, Yunnan: Mi Long Shan, IX 1913 (E); X. Chen & al. 2762,
Yunnan. ---83, P
D. lichiangensis (Fedde) Hand.-Mazz.: F. Ludlow 7542, S. E. Tibet: Near Gyala, 9 VII 1938 (BM). ---S3
D. roylei Hutch.: Falconer 118, Himalaya: Gurhwal, 14 IV 1846 (K). ---S3
Capnoides Miller
C. sempervirens (L.) Borkh.: Boufford & Wood 23696, (KYO); Seeds received from Heidelberg. ---S3, P
Adlumia DC,
A. fungosa (Aiton) Britton, Stern & Poggenb.: N. C. Fassett & al. 14716, Canada, Wisconsin, Door Co. (MO); Seeds
received from Heidelberg. ---53, P
A. asiatica Ohwi: §. Okamoto s.n., Korea, Northern part, 9-X-1935 (KYO); R. Saito 7068, (KYO). ---83, P

Cysticapnos Miller (tribal status uncertain)

C. vesicaria (L.) Fedde: B. Nordenstam & J. Lundgren 1977, Cape prov.: Cape Town Div., 23 IX 1974 (GB); A.
Moriarty 723 (NBG); Seeds received from Heidelberg. ---S1, 2, S3, P

C. pruinosa (Bemhardi) Lidén: Phillipson 718, South Africa: Eastern Cape (MO); M. Schmitz 8574 (PRE); Troudeld
365 (PRE). ---S3, P

C. parviflora Lidén: B. Nordenstam & J. Lundgren 1803, Cape prov.: Vanhrynsdorf Div., 10 IX 1974 (GB). -—-S3, P

C. cracca (Cham. & Schitdl.) Lidén: B. Nordenstam & J. Lundgren 2003, Cape prov.: Malmesbury Div., 23 IX 1974
(GB): M. F. Thompson 2861a (PRE); P. Q. Symons 14553 (PRE). ---83, P



Tribe Fumarieae
Subtribe Sarcocapninae Lidén
Pseudofumaria Medik.
P. alba (Miller) Lidén: GBG; Cult. in Kew, garden origin. ---S1, §2, 83, P
P. lutea (L.) Borkh.: Cult. in Kew, garden origin; Richmond, UK, no voucher; Seeds received from Heidelberg. ---51,
52,83, P
Ceratocapnos Durieu
C. claviculata (L.) Lidén: Lindhard s.n., Dania, Skov ved Svendborg (KYO); de Betono & Alejandre 1331-86 (MA).
—83,P
C. turbinata (DC.) Lidén: N. Feibrun & I. Amdursky s.n. Terrae Israelis: Lower Galilee, Wadi Hamman, foot of Mt.
Arbel, 11 III 1954 (GB); M. Zohary s.n., 18 IV 1961 (HUJ); N. Nafiosky s.n, (HUJ 20656). ---83, P
C. heterocarpa Durieu: J. Gattefosse s. n., Du maroc: Sud-Ouest, 13 IV 1935 (GB); D. Podlech 41640 (MA). ---S3, P
Sarcocapnos DC.
S. erassifolia (Desf.) DC.: GBG, Morroco; GBG, M. Lidén P81 . ---S3, P
S. enneaphylla (L.) DC.: GBG; P. Bamps 1105, Valeria (MAK); Received from Heidelberg. ---S1, §2, 83, P
Platycapnos (DC.) Bernhardi
P. spicata (L.) Bemhardi: C. Simon s. n., Gallica: Bouches du Rhone, Fontvieille, an der Strasse nach Les Baux, 17 IV
1968 (GB); Collector unknown, Origin unknown (MO No. 2133007). ---83, P

Subtribe Discocapninae Lidén
Discocapnos Cham., & Schidl.
D. mundtii Cham. & Schltdl.: E. Wall s. n., Cape peninsula: Constantia Nek., 7 XII 1937 (GB); Harvey 220, "C B §"
(E). ---S3, P
Trigonocapnos Schitr.
T. lichtensteinii (Cham. & Schitdl.) Lidén: Louis 19830, 19584, South Western Region (BOL); J. Hutchinson 780, Top
of Yan Rhyns Pass (K, BOL, PRE); H. Bolus 8920 (BOL). ---83, P

Subtribe Fumariinae
Rupicapnos Pomel
R. numidica (Coss. & Durieu) Pomel: GBG. —--§1, S3, P
R. oranensis Pugsley: A. Faurie s.n., Algeria: Oran : Vallon de Noiseux, 1 V 1932 (GB), ---53, P
Fumaria L.
F. officinalis L.: Collected by T. Fukuhara, Géteborg, Sweden, no voucher. ---S1, §2, 83, P
F. capreolata L.: Cult. in Kew, received from Coimbra Bot. Gard. ---§1, §2, §3, P
F. muralis Koch: Cult. in Kew, received from Coimbra Bot. Gard. ---S3, P
Fumariola Korsh.
F. turkestanica Korsh.: N, Dessiatoff 2194, lter. ad. distr. Margelan, 7 VII 1913 (LE); [. Mokhova & C. Raschov 560, 6
VI 1985 (LE). ---S3, P
Cryptocapnos Rech.f,
C. chasmophitica Rech.f.: Rechinger 35122, Afghanistan: Orozgan (GB, K). ---83, P

Subfamily Hypecooideae

Hypecoum L.
H. leptocarpum Hook.f. & Thomson.: Cult. in Kew, received from Uppsala Bot. Gard. ---§2, §3
H.erectum L.: H. H. lltis & al. 243, §. C. Siberia, Region of Lake Baikal, (KYO). ---53
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