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ABSTRACT: To elucidate the taxonomic status of the genus Megaleranthis Ohwi, a monotype in Korea, its distribution
and morphological characteristics were studied and a cluster analysis was performed. The cluster analysis
showed that Megaleranthis was separately clustered from Tiollius and Calathodes. Megaleranthis is morphologically
different from Calathodes Hook.f. et Thomson in having petals, and from Trollius L. in having an involucre instead
of a caulescent leaf under the flower and follicles with simple veins. The three genera above are distributed inde-
pendently within Asia, although they can be found together at the boundaries where their distributions overlap:
Trollius and Calathodes occur together between the Sichuan and Yunnan provinces in China, and Megaleranthis
and Trollius can both be found on the northern edge of the Korean Peninsula. From both a morphological and a
distributional viewpoint, Megaleranthis should be recognized as an independent genus different from both Trollius
and Calathodes.

Keywords: Megaleranthis, Trollius, Calathodes

B 0] EE(Megaleranthis Ohwi) 7] k2] oL A1) 2 (family Calthinae)°ll 4314, Ohwi (1935)° &J3ll R|2At 5ol A
Ranunculaceae), Helleboroideae®}2H(subfamily Helleboroideag), AAE ANATEEE: no. 70851, ThR| SN (Trollius L)+

Helleboreae=r(tribe Helleboreae), Calthinae®}=(subtribe - FARSI; ZAYd0] Slar, ZE ool sk sHe] FxFo]
olow, F¥x9 Hel= W EnletE S (Eranthis Salisb.)
* Author for correspondence: kscaaa@hnu.kr I} ARG 22elo] mok A0 Abe), ARl =+
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5 g wddErE B olR R SHE So dAd
monotype .24 SHIFE EAF2E-o]tOhwi, 1935; Nakai,
1952; Lee, 1980; Lee and Yeau, 1985; Jang, 2001; Lee, 2006;
Park and Lee, 2007). T3, F-32of Qlojr RUu|Ze &
o] Aol A W ike] agE 9 et
o] AFETHA] fEH o7 B¥sh= SHEE 11 54K 2
=5|™(Im and La, 1996; Park and Lee, 2007), i3} 21 &2
EHE 20X o] oF 3009F0] -3 (Mabberley, 1990; Wang,
1998a)8}1 .21, Calathodes Hook.f. et ThomsonZs 21&-&
4&0] s|dutol (I, F-5h, Sikkin)e} S, AR,
A5, B5), tiekdlan)oll S (Mabberley, 1990; Wang, 1998;
Li and Tamura, 2001)3}3 1t}

RUwEES vEst amigks: 2= 9 Calathodes®; 2
e 27 SAR] FEA S TV o dHE
of oM= FFA B AREES FRekaL Jlo] A=
of fFATAT}E vt 2 Zo= A ghek(Siplivinsky,
1972; Kim and Lee, 1987; Lee, 1989, 1990; Lee and Blackmore,
1992; Tamura, 1995; Lee, 2004; Kim et al., 2009; Wang et al.,
2010). FHm|EEe] 78 Aol ohekst Aslse}
o] o]Foix] 1 Qlt}. Kim and Lee (1987)= REdv]E&3}
TA%Ee] Sy Aol o wivkelolAulat 48
2 3] THFH7T Mla d(forveolate)2] A5 7] (echina)
= 7= v, BevEs) sk Ael] FHFHE
A3 (striate)ys 7HA BHPES Fol sk A A o
WS A A Lee (1990 2ol 1435l oish
shretA o1 Aol Ohwi (1937)7F RHIW|ES Trollius
chosenensis OhwiZ. AH Y3t o] {F-= So] RYn|EES
wli gkl Fakgto] Bhdatttal SISt Lee (2004)=
2o E2 Fojskgo] 1TSS make] A71Adel 7=
g AEE T ATt A, 7 EFatel clade7t 100%%
LEht o5 £o] v 77k 2o Hargk vl Qlvk. ki,
Tamura (1995)= EH|w]Eo] Fuls}&o] olbd Calathodes
%3} 2ARAZY 7P FhgekaL 3 vk 9l

B Aol wlv e oReesta 545 2
0% QAR TN, Calahodes?: 1 EE2) I3efeA
92 9 prolnlel Mg E PR 942 e

31, REP)ES] Sl REE kst s,

AR 2

1. A=

AAANEE ABAZFY A4 AHgsto] Azl o]
21 Aulst Ao} o] 2HE AR HEIER 9 FAAS 70%
Ethanol®l| 173 M TES ALl o, SAHREES
st gt AFAAMHE THHNHM) Y = HAH &5 e
AE(KFSV)oll Baatle). wetell E3EabA] ¢b= Trollius®y
¥} Calathodesss 2= 217t 855 A(KH)Z} Institute
of Botany, Chinese Academy of Sciences (PE)°ll data base3}

Holfl= FEAEE o] &airh gk, Ruw]Ee] vhekst
AYA T 2AVE] Slete] - AKH), shddisha 2}
AP FHENHEM)O] 2785 o] 9l Az of, ket
8} 3 (ANH), Z 58 (CBU), -t S (K WNU), A&
8hir AF 8- (SNUA), A vt ¢+ 8Fii(SKK), A5t sha
(KNU), @'t 8H(YNUH), ©]stoi 2o st (EWH), %'

83 (CNU), 3-8k (HHU), o}5-th8hi(AJOH), A5t
S (INUB)Q| &2 7MY EFA 2] BA| A~ E (http://
www.nature.go.kr)°ll data bases} H oIl EEARE o]
23180t} o5 RS A 2 FAEARE Appendix®} 2T

2. HHH

Qg gAe 494 9 494 Gz Tt
wzh, SAslnh 444 FEE i
(SMZ-1000, Nikon)©. 2 325191
AI(RHS colour chartys ©]-&-3t3ict. &2 4 7|
I AATHE FHEste] SAs e, drHS s
o} AX7IE Este] ZF 607 A, A7 o) ZF s
71, dull, T2 5 72 7|HHE 6071A ©o)dS digital
calipersg AHg-sto] SAsI o, HAgk, Hogh 4 &
kS AFESISIT

5154 (Cluster analysisy> Calthinae®[<(subtribe Calthinae)
o &3k RHvEST A5 S, Calathodes
Z}7k5 shte] OTUR FHgste] $Hdel o]k oJakeo] 21
T Tkl vl A EdgAdo] FElsttkar A E = 1370
o] galg Adelsto] 7F gAle] Adejel et 0-29] ghe -
3}al data matrixEs 2144 8} Th. Helleborinae® | <5 (subtribe
Helleborinae)oll &8t W EvF2 452 outgroupl 2 A
33tk Multi-stateQ! 2] 9] F-FEf 2] ol st f
AFEA)G= NTSYS pe (ver. 2.2) program= ©]-8-5}o] wh<=
UX]A15+(SM, Simple Matching coefficient)s &3t A&
skl AT

BonEY 2AL BEXEE 98 FuAaEA S
He Ao F7HES7 B A2 ¥l (http://www.nature.go.kr)
of HAlEe] Q= TEARIZ ShitE AHAE BEE
(Oh et al,, 2005-2009) 2 ¥ (Shishkin, 1970; Im and La, 1996;
Parfitt, 1997; Wang, 1998, 1998a; Kadota, 2006)= T-71 = 3}
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=550 Wl gk,

2) £7](Stem)

AZH e Z7]1= M)l 5-13.6 cemo|H, E}F o] Fol =

A& sl A7)0 9.8-25.7 emZHA] AFgt) Z7]9)

=
o Ao BASHA ko, "Hol gAY TEA
Bxsla, 4ol 43-15.1cm, @7 12 mmo|H, =4 =

2 ﬁ}ﬂ]]O]E]'(Fig' 1. A-1, 2, 3).

Fig. 1. Measurement of morphological characters of Megaleranthis saniculifolia Ohwi. A. Plant; B. Inflorescence; C. Stamen; D. Pistil; E.

Petal; F. Sepal; G. Follicles (young); H. Follicles (ripened); I. Seed.
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3) 2193 (Scales) A, 3314 07 2266712 AZHS 7AW, S4LHS o)

QI 14njjo]ar, whdow, MY AS W}, X517
X FE F7|9 4 71HFE TR, AEA HA
o]9] 12-1/474 =74 it

4) %) (Leaf)

(1) 2484 (Radical leaf)

LAY dubE oz o-2ufo|yt =EA 3=
A o] 4-148 cmo]al, AEolm A
A2 2409 st 1w e] TG o] SAEE e
TAEY, dE-gddoltt FAEHEL Zo] 1.1-53em,

UH] 09-3.5emo) 1, YA O R 259 ojxA o= 2-137

1-54cm, UH] 8-54cme]|1, XA o= 11Y, o|x}& o=
1-6%4, 22 0% 4267 D3k, HFA OZ 37-10771
o] A7}S- Zh=th(Fig. 1. A-4, 5,6, 7, 8, 9, Fig. 2 C).

(2) =X (Involucre)

FTEYP2 1o az, 241gsto] 1Hle] FAAE LR 2w 9]
SAgEoR Uyr, SAAEHEL o] 1-33 em, U]
0.8-27cm®) 1, Yx}A 07 2359 o|x}x o7 2-11HYE
sh, AR 0= 2069702 AZte THAH, SAGHE
Zo] 1-32cm, YH] 13-43cmo]1L, YA 07 1-24Y, o]
2A 07 1-7F9D, AR 07 4-120G8kH, HEH o
212 20-987112] AZFS ZE=ThFig. 1. B-10, 11, 12, 13).

Fig. 2. External morphology of Megaleranthis saniculifolia Ohwi. A. Plant (anthesis); B. Follicles (young); C. Follicles (ripened); D.
Transverse section of peduncle; E. Shape of divided central lobes; F. Sepals.
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5) 34 (Inflorescence)

s EA g7 el Ul Bl 48X 6827t
A Agkstar, 7] o] A7 G A
&3, 32 o] 1.6-72mm, A7 0.7-2mmo|H, &
zto] Qa1 57+e] 4= 5-g/llo|r, o] QUThFig. 1. A-14,

15, B, Fig. 2. A, D).

6) Z(Flowers)
WA o] a1, A stolH, A&
A-16, B).

1.3-3.1 em®| Th(Fig. 1.

(1) ©}A(Sepals)

HE sujolu} WA= 6-gulj7bA] U, EFIE, HERIY
= ek o), Zo] 0.7-1.6cm, WH] 03-12cme]H, 7}
At olls AA7F Qo BRI o, o HF, B3
St A7V, 3 B ol 3w i wialo] 3 oF

2| Zo]th(Fig. 1. F-17, 18, Fig. 2. F).

(2) 3Ft(Petals)
6-12vfjo], Zo] 23-4.8 mm, 1] 0.8-1.9 mmE %3
Y T Tdgoln, ¥ FEE o 7| s

wr, Fedoln, L5o] 1, §2o|thFig, 1. E-19, 20).

(3) 5= (Stamens)

13-427) A== @i, kAL Azolt}, Al AMo]

a1, o] 1149 mmo]H, FAlloj), oke- 24w FHeRl Y,
E}?J*JZSE}‘Q%’ TE E‘r% © 2 Zo] 2-3.8mm, 4]
0.4-13mmo| ™ 34 = o]y L) SHh(Fig. 1.
C-21, 22, 23).

(4) L= (Pistils)

3-15707F Apd o R widetH, st & Eo] EEel W
=3t gl o2 Zo] 33-92mm, YH] 0.6-2.4 mmo|™,
Al rei= 5] gkl th(Fig. 1. D-24, 25, 26, 27).

7) G vll (Fruits)

IS o] 4.6-123 mmo| 1L, Eol| 3-14719] Fulj7} WAL
Pos Gk A= = 35 °]iL Z°] 7.7-14.6 mm, 1]
24-58 mm=EA] MG o 520 e o] 24—
4.7 mmo|™, 3]&-Mo]th(Fig. 1. G-28, 29, H-30, Fig. 2. B, C).

8) T AH(Seed)
FA= =G 3-9707F 93, 4o] 1.5-2.2 mm, Y H]
0.7-12 mme v, Yao] 11 ZAo]th(Fig. 1. I-31, 32).

2. mrnj@e| Husts £4

DU EWM. saniculifolia)y>- X% 3L 700-1,400 m A}
ole] A ApdHoIY s H ST a7 FA4

Bl AIEEFEIEIA 417 45

v A7l A 02 ST Bate] AgEcget),
RS VKD ) W tet Ao

7&3(9%*& o), A bl fFEAoE #ES
), AFE] stefrtel e ASehs Zow delA v
(Appendix, Fig. 3).

A&to] X2 BEA QA Calathodes 2 3)
Dol G-I, F8E, Sikkin), T2, AR, AT, S5,
o ek(Ilan)ol] 3H5 Eé}ﬂ% lﬂﬁﬁh% T3 5 HEAY
I B v, obdE, BEE), H Aok AH g
of, AFe), ARFH S, 2ol R, ), LTt AN
L}t Alberta, British Columbia, New Brunswick), ©]=
(Colorado, Connecticut, Idaho, Montana, New Jersey, New
York, Ohio, Oregon, Pennsylvania, Utah, Washington,
Wyoming)©l| 3 $-Ch(Shishkin, 1970; Im and La, 1996;
Parfitt, 1997; Wang, 1998, 1998a; Kadota, 2006)(Fig. 4).

3. 2Qjn|E40| HEskH Qx|
JUHﬁ}i(Tmlzms L) AEs AF ggo] 3, Wale A
GA ] SAMaE J)x| 31 9lomn, %]_% 1o sA0lE

A0 2 @el A fla Ao gekl weo)

126° 128°
@ Megaleranthis saniculifolia (B-2)
QO Megaleranthis saniculifolia (£31)
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Fig. 3. Distribution of Megaleranthis saniculifolia in Korea.
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Fig. 4. Distribution map of Megaleranthis and its relative genera. Yellow. Megaleranthis; Red. Trollius; Blue. Calathodes.

BAARE 7, 22 g e FAARSA o)1, EYAH 540l QlojA wlslg ) 21, ofoll Wl Calathodes
Hol Zhikxo. 57 o] Ak &2 sl AEY fARsI Zlo] gl Ao] o=
A = S Wy, 39E AYoln, EEole & (Li and Tamura, 2001) 3}]#0] ¢l RHv|E3= 843

S o
“; ¢
In
M
b
)
=
o
M
I w
G
X

A8 Wo] glom, sl SEdhs 54 2Rtk im and  EETE UnigHES A8 shujde] & ddie det
La, 1996; Li and Tamura, 2001; Kadota, 2006; Parfitt, 2007). X a1, el S VA, Ao EAjsls EAS
ey BHvES E70, o, 36, el "ol 9L, &7 TR BHuEE 2E3 F510] F-EEth(Table 1).

2] q1gde] glem, 384 EH’\ % ofelell 2k je] T2 BomEE5at A5 SviEkEs, Calathodessy, Y 51t
& 7L A, ZEE Tl o fldola, SllH HEE e she] O UE 4%}3}04 el o5t FFH
& EIY BE Eyol, 50 W —F&Xlﬂx] R o] A F el HlaA] EAE/o] FElstttar 47E

Table 1. Comparison of morphological characters of Megaleranthis with those of its relative genera.

Characters Megaleranthis Trollius Calathodes Eranthis
Trichomes pubescent glabrous most glabrous glabrous
Anthesis Apr.—May Jul.—Aug. Jul.—Aug. Mar.—Apr.
Root fibrous fibrous fibrous tuberous
Stem unbrached simple or branched unbrached unbrached
Scale 1-4 absent absent absent
Leaf involucre cauline cauline involucre
basal 0-3 2-3 1-3 1-2
Inflorescence solitary solitary to cyme solitary solitary
Peduncle short long long short
Sepal 6-8 5-8-30] 5 5-8
color white yellow, orange, white or perple yellow, white, greenish white white
Petal 6—12 5-25 absent 4-11
shape oblanceolate, obovate linear, oblong [ovate] absent oblanceolate
margin entire entire absent bilobed
Follocle sessile sessile sessile stalked or [sessile]
vein simple brached parallel except basally several branched
Seed black black to dark brown black brown to dark brown
Chromosome number 2n=16 2n =16, rarely 32 2n=16 2n =16, rarely 48
Pollen tricolpate tricolpate tricolpate tricolpate
sculpture striate striate striate echinate, forveolate

Korean J. Pl Taxon, Vol 41, No. 4
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Table 2. Data matrix for cluster analysis of Megaleranthis and its relative genera.

Gomus Characters | B C D E F G H I J K L M
MEG 1 1 1 0 1 0 0 0 1 1 1 0 1
TRO 0 2 1 1 0 1 | 1 1 1 1 1 1
CAL 0 2 | 0 0 | 0 1 0 0 | 2 |
ERA 0 0 0 0 0 0 0 0 1 2 0 1 0

MEG. Megaleranthis; TRO. Trollius; CAL. Calathodes; ERA. Eranthis; A. Trichomes 0: glabrous, 1: pubescent; B. Anthesis 0: Mar. to Apr.,
1: Apr. to May., 2: Jul. to Aug.; C. Root 0: tuberous, 1: fibrous; D. Stem 0: unbranched, 1: simple or branched; E. Scales 0: absent, 1:
present; F. Leaf 0: involucre, 1: cauline; G. Inflorescence 0: solitary, 1: solitary to cyme; H. Peduncle 0: short, 1: long; I. Petal 0: absent, 1:
prescent; J. Petal margin 0: abesnt, 1: entire, 2: bilobed; K. Follocle 0: stalked or sessile, 1: sessile; L. Follocle vein 0: simple, 1: branched, 2:
paralled except basally; M. Pollen sculpture 0: forveolate and echinate, 1: striate.

= 13709 FHE st o ZF 329 el w029

s Fo35la data matrixs ZJSIATHTable 2). multi-state?]
AR AF-FeA Ao gt FAEATE GedA AT
(SM, Simple Matching coefficientys §3t0] =28k A3}, 7
du| & Fl3lE, Calathodes 2t 03852 W2 FALEE
Bolom, FulslE-2 Calathodes 2} groups 37d 3o
ZHmES Folo] 785 vk Table 3; Fig. 5). ol &
o] sludo] EAsks 5 S 2 Calathodesss )&
F5lo] EEY, auisks Aeae £ ofdlel B o
Al sk i) FXPFE AT 3, EFEY W FXHA
= SA W Zl 0w )

A A Fzel loIX e FuiEtE Calathodes®s 2|
=2 o159 FEAAAR =] AR I A A el
A, s ggks AES o]F9] FEAAIAR] gt
T BRA oA 47t FagA o2 FRE, AAF R &
o] o]F 717> USRS 53541 x9S VAL Q=
Ze I 7 U TH(Fig. 4).

A7) A FEE B RonEST A5 sk 1
AHH (Kim and Lee, 1987; Lee, 1989, 1990; Lee, 1992; Lee
and Blackmore, 1992), ITSS} maK 3714l 7]%8k 775t
2 A (Lee, 2004) 2! chloroplast DNA sequence®l] 23+ 1+
(Kim et al., 2009)°14 RHm]ES sk A=53 +
AFAZE w9 fAbste] g o R Fistolof shobar
T, BumES O 4dg AEE A7) AnE vt

o

Table 3. Similarity coefficient of Megaleranthis and its relative
genera by simple matching method.

Row

Cols MEG ERA TRO CAL
MEG 1.000
ERA 0.385 1.000
TRO 0.385 0.615 1.000
CAL 0.385 0.308 0.308 1.000

MEG. Megaleranthis; ERA. Eranthis; TRO. Trollius; CAL. Calathodes.

1A B EESEA M1 45

MEG

#

ERA

[TRO
CAL

0.55 0.62

0.35 0.41 0.48
Coefficient

Fig. 5. Phenogram of Megaleranthis and its relative genera. MEG.
Megaleranthis; ERA. Eranthis; TRO. Trollius; CAL. Calathodes.

o} go] 9% FEIska] Ajo|7k L, f4 Avhel
olel REelS Tes) % o) Z3| %022 A2 Ohwi,
1935; Nakai, 1952; Lee, 1980; Lee and Yeau, 1985; Jang, 2001;
Lee, 2006; Park and Lee, 2007)7} EF@slc}a A2t}

At

2 A= 2011 % shgdiEn wH|grEdT ] ol
Al
A

(KH)2} =252 AlE (KFSV)ell ZAR=H Ut
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Appendix. Examined specimens of Megaleranthis saniculifolia
Ohwi and its relative genera.

Megaleranthis saniculifolia Ohwi Eev]&

Gyeonggi-do; 1 May 1995, S.S.Kim et al. 1104592(KH),
29 Apr. 1995, W.C.Lee 0004991, 0004992, 0004993(KWNU),
Gangwon-do; 26 May 1996, C.B.Lee & M.Y.Jo 00015728,
00015729, 00015731, 00015732, 00015733, 00015735, 00015736
(SNUA), 13 May 2005, Y.D.Kim 2005-0151, 2005-0152, 2005-
0153, 2005-0154, 2005-0155, 2005-0156(HHU), 9 Apr. 1991,
S.H.Yeo et al. s.n.(EWH), 2 May 2005, E.IJeon 1107986(KH),
12 May 2000, J.H.Lee et al. s.n.(SKK), 20 Apr. 2008, GY.Chung
et al. 080420-026, 080524-093(ANH), 23 May 2008, S.C.Ko &
HJKim 62065, s.n.(HNHM), 1 Jul. 2008, GY.Chung et al.
s.n.(ANH), 23 May 1999, S.S.Kim 013116, 013120(KH),
Chungcheongbuk-do; 12 May 1994, H.J Lee 94-0035(YNUH),
14 May 1994, U.R Kim 13074(CBU), 17 May 1996, D.GKim &
D.W.Kim 10693(AJOH), 17 May 2006, S.H.Oh & S.J.Hwang
44114(HNHM), Jeollabuk-do; 25 Apr. 2007, J.H.Kim s.n.(KWU),
17 Apr. 2009, S.C.Ko & D.C.Son, HNHM09-0063, HNHM09-
0064, HNHM09-0065, HNHMO09-0066(KFSV), 21 May 2005,
H.TIm 058702, 058722, 058744(CNU), Gyeongsangbuk-do; 3
Jun. 1972, S.YOh 003970(KNU), 11 Jun. 1972, S.Y.Oh 4265(KNU),
20 May 1973, S.Y.Oh 5415(KNU), 4 May 1997, KH Kim &

1A B EESEA M1 45

Eah 18258, 18259(YNUH), 25 Apr. 1994, S.H.Yang 08100656,
932232(YNUH), 6 Jun. 1972, S.Y.Oh 4177(KNU), Jeju-do; 2 Jun.
1990, H.GMun 0010569(JNUB), 2 Jun. 2005, E.IJeon
1109155(KH).
Trollius ledebourii Rehb. 713}

Primorsky Teritory; ? Jul. 2001, ? 1098354(KH), Jilin
Province; 6 Aug. 2007, C.H.Lee 1184312(KH)
Trollius macropetalus (Regel) F. Schmidt 2373}

Jilin Province; 11 Jul. 2009, D.K.Lee 1260267(KH)
Trollius asiaticus L.

Ulaanbaatar; 7 Jun. 2002, J Y Woo & J.S.Shin 1062864(KH)
Trollius riederanus Fisch. et Mey

Kamtchata; 6 Aug. 2002, B.Y.Sun et al. 1059945(KH)
Eranthis stellata Maxim. V| =82

Gyeonggi-do; 24 Apr. 2007, S.C.Ko & H.J.Gwak 054827
(HNHM), Jeollabuk-do; 1 May 2007, S.C.Ko & J.S.Song
052658(HNHM)
Calathodes oxycarpa Sprague

CNINA; 24 Jun. 1995, 25 00440503(PE)
Calathodes palmata Hook. f. et Thomson

CNINA; 1 Aug. 1974, %75 00440535(PE)
Calathodes unciformis W. T. Wang

CNINA; 8 Dec. 2008, #4155 00440532(PE)
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