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Summary

1. Wild distribution of genus Calanthe (C.)-in Mt. Halla of Cheju
Island reveals that (. discolor was found mostly in the range of
120-160m elevation above the sea level. (. sieholdii (C. striara)
in 300-600m, and (. bicolor in 300-400m where both C. discolor

and (. sieboldii were distributed.

o

Habitat environments for (. discolor stand were generally seen in
forests of deciduous broad-leaved trees. The habitat area showed
lower summer temperature, more precipitation, and 75-90%

relatively even air humidity throughout year than the non-habitat.



A
J.

Very influential factor involved in establishment of the wild
distribution was light conditions. The light level was adequately
cut down by tree canopies and thereby reduced habitat
temperature before the defoliation in the fall. The most
conspicuous presence of the distribution was seen in the area of
light with 400-50,000 lux. Cdalanthe showed characteristic wild
distribution in the broad-leaved forests where a high level of light
can be reduced in summer. and cold temperature protection was

achieved by mulched layers of fallen leaves in winter time.

The present morphological assessments showed (. discolor had
the smallest size of leaves and floral parts. (" sieholdii the
largest.  while (. hicolor the intermediate between the
aforementioned two. Flower color of (. discolor was red
brownish. green and simple white, and that of (. sicholdii was
merely golden, whereas (". hicolor had a diversity of mixed color

perhaps originated from the other two species.

Electrophoretic zymograms for either peroxidase or esterase
isozymes indicated that (. hicolor banding appear in the zone

where those of (. discolor and C. sieboldii havd.

Genetic relationships among the three Calanthe species using the

RAPD analysis showed that (" discolor and . sieholdii are more

_ii_



distant each other than (. bicolor, demonstrating the fact that (.

hicolor positions in between the other two.

Calanthe species native to Cheju Island have been named
according to their flower color, petal, sepal and lip differences in
appearance to be 20 cultivars for C. discolor (‘Arang’, ‘Cheongsu’,
‘Sara’, ‘Aeyeol’, ‘Darigot’, ‘Saebaengi’, ‘Andeok’, ‘Setbyeol’,
‘Kyorae',  ‘Jasujeong’,  ‘Baekrok’,  ‘Seokwang’,  ‘Deokcheon’,
‘Seonheul’, ‘Saechimi’, ‘Jokduri’, ‘Baedal’, ‘Noksu’, ‘Noeul’, and
‘Dansim’), 16 for (. sieboldii('Hwanghee', ‘Waheul’, ‘llichool’,
‘Hwangryong’, ‘Dabo’, ‘Hwangjinee’, ‘Daeha’, ‘Chwikwang’,
‘Seokyang’, ‘Eunpa’, ‘Chwiseon’, ‘Sinbaram’, ‘Ara’, ‘Dano’, ‘Pakae’,
and ‘Sojeob’), and 22 for (. bicolor('Dongkwang', ‘Myeongdeok’,
‘Wangdolseon’, ‘Myeongryeok’, ‘Kwibuin’, ‘Semi’, ‘Cheonwangsa’,
‘Mandeok’, ‘Seolmundae’, ‘Kyeongok’, ‘Darangsi’, ‘Byeolbang’
‘Honghak’,  ‘Dongbaeksan’,  ‘Chejudo’.  ‘Samda’, ‘Kwandeok’,

‘Youngjusan’, ‘Tamra’, ‘Koyeongdi’, ‘Yongduam’, and ‘Jeolbuam’).

In conclusion, (. bicolor by revealing assessments on natural
habitat in the wild distribution, morphological comparison,
electrophoretic isozyme and RAPD analysis, is now regarded as a
new species derived originally from natural hybridization between
C. discolor and C. sieboldii. 1t is therefore expected in near
future that certain superior cultivars of Calanthe native to Cheju

Island may be brought into the valuable use in floriculture.
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g EH & O EAE b A 7E SRS Wol A AV o R °F 660~
=009 el 25,000~30,000ffc] fEtiwlar oy ML WE RS
flitrol #Miol Al G5 WAL 2l cHunt, 1978).

JLeful o wp grol W o] Bl kEdol Al BRI S . Bl v =
AE ot phe) 1026 Aol MWapek 2000~3,000 Mo iz il gl
U},

g el I Vs g 7 (Roval Horticultural Society) AFel @ity &

Ly
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A Aol FlvEskal oliE REME AR B RM7E e IREY
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2o 0 = Ao 18f& Welst 8 vetdls ®HEE hLos 3
Mol mAAubel 5fE W7k B4sta e ReE HAEREGH U
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FIGHE e &l lolA AR T HERAM 5
5 @fHEm A $2 vt BEHR e WEHEY 11098 5
2300 #lgEe TofEc] MAZA BANE AR LA ATHE,
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oG FollM EMe] thdta Foo FU|AA ZE NIWES EE
of wet vl #E 60mel A FA= 900mel oj27|7H A AR A
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ROgeH vt gae vtE s FiLE ofF 2SR 1M dTE R 79
eAlel 1fE AR ZRE 1E Sol BN e e B g AN
AL B R Akl BEs R e Aoz g jle o o5
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A)AFEE 2E $2] Yl e 19760 2 B E 7 Shekatel A s an
O AL BRMASI(Z, 1980), 24 %< 1978\ ZERFIERE L8
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b ®WEe]l A9 gdlenz 22 Aol W 7HAE ¥Y 7 U= 2
A7k gie shae
debd B oQTE ABAA LM AP FRt FasnE olE
F OFES ot d¥E M Calanthe discolor)T A FEHC
sieboldi) & Aoz it L3k o]E7le] Ad wHRHF 2;_13 5=
D2 2 bicolor) 59 AR FALS tlEo] DNA AA(RAPD i)
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Holl ol 7h5E 4 A9 vHKnudson, 1922, 1924, 1946), Calanthe
Bl &A= 296 vivte] Wop&E VR 7] "ol A E FME <l
sytol7h b ol AEE ¢EA JTHIFE, 1968, 1976 Kano,

AE #As7] A A7

Fa

1968, F2E5, 1977, 1979). whekA] o] ef e

ol &4 ¥1 Hu 9e vl g5 FAEUE vs FAVE Wohso]
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A% fld 49 AR At Fae) BEA g 4% FolAm
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ol

Wilson’ solution®] FopF 172 o] 712 F #p7F ok
g o}l B 4= QI CHUIFEF, 1968 BE, 1977, 1979; 2, 1983b.).

By EFxpbdolo] A3 wixo] #3 AFE2E Knudson(1922, 1924,

f

194600 F-r1d et 38 ¥ THAE wEo] TRl 4E sty

(

u

Knudson B9} Knudson C ¥z E 7§93k o]F MSH] A (Murashige 2}
Skoog, 1962)7F # &2 ¥uk olye} B AE X Fucke de| o] &5
al 9dth Kano(1965)& H3HH]E<Q) Hyponex& #H78te A F71%] F7)

ol s H7heh iAo wlsf A ME Z Q) iR E EEich
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izl el 7o) A7 Zabs B ou Sl A= NMSHI RO H )
%¥3= amino acid®t vitamine SR % ZE3irli B9} mE QA xR
B Abbs EZ2 v RS AtEke Aol Fuhis AR QA|VHY
Bf, 1976, Kusumoto®} Furukawa, 1977), ¥4 9] Fo4-& H7bei= A9

L A Ty o};O] tﬂxlﬂc]j ik gk %“_lo] Il'ltroio] 01919 )

Sul(Kohl, 1962 <feb iy, 19740 & 1983) wF 2w=2i= a2
of #4 ol (5-15T, 609D & F 25T &5 Z{o] 713 433
Wob &8 Zhizvhs (ke 8, 1968, Harvais, 1973)9} &2 o2
Aol 2&a el Wols s TAAI= 8oz 9z ap 9o}
(Nlivoshiob Nii, 1988).

SivkAd oz fio] AAE 4 iz FH S 2= mycorrhizal #Hi) Fol
M XL Rhizoctonia A% e] vhate] Eajsteob FARA7F A ylgich= A}
2to] ¥he 2l o] gl i2(Bernard, 1903, 1909 Downie, 1939), f#e] A%}
FAve)l fAA o BEREvl F23 gaQlow Brzig open
H g f71E T2 AR 7o ARy, 3
5 ool wE Bejsard W 8058 43 Ao Ae -
W-iro]l WA uHBickford, 1975 % &, 19810 F, 1983, 1981 ¥ #,

19830 o 35, 1985 #i, 1995 &, 1997), A -§-ghol] g A= 79
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oo tlw ANE A% el NENoR BET F Atk

vhzlow Sdjgite] G Ee] By FEE
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HEE #75EY G
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& &
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ITI. Mt 2R Gk

3.1 Calanthe®] €A EA

311 AR o] ney B FA}

242 BE A 9 V) FzALE 3 olatel AR AR 9AE %38
of HyAF 3 AE EAAC

dare] W Calanthe 49 ¥ FXZAIE 93t ZPALATFA

ol A UTM FgHol 9sted Azs A FE 2 %(1/50000 =4)8

of

-

of A2 E 12 &eleta, A& et APe & °

o

A

—_—

&3l

it

Rl

AEeldk & P¥TE 24 sholch

g1, Calanthe 48 2 A& A 9st7] Y5t 10X 10m e} 2]
ol HA B0MA o)ifel AAMskE AAR AU o My AT
27 R XS] sleke] AR Fwel FRlst A FEW Calanthe A&
7haabe] T oigrel o)t HpEv) Wl BE AR AHANEF

Farskoivh

312 A=} w2z FH O AA ZA}

A2 R A AR AR E A SAEE & E A Q) Calanthe

LAz ) fFek e, AE xde] R AAAE HAHEA A HS
FA o2 10x10me quadratE A A3l o] FAWA ZFH3l= whH
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B BEE dgoz AAEE A3
AR A G Zabgl B8 ddlge s vlawsky] fiske] v
st AAS G, AFRe] Fd- s il kel A Ak 3k A )

X, AFA sow Aty AAge] BEF vt 300m e 1A E

delz wste] Pagh zAbel Qlahoith

3.1.3 717 =A}
Calanthe 2o ZHE 0] A= 4 A 221E XAE7] 9381

W, Greh, @M, W 5o A4AG G, ANEL A, AFA o

)

A A7t g Aoy WSt $E, 3 BUFE $& 24
At 29 FiE AFAlSato Keirvoko, Japan)E o] &3] 17§
P Ao utke] Ayt Lwet FRE Ak drage A7

L Y

Fer AN R, Korea) & o] 83)o] A 39t}

3.1.4 ESF FA}
Calanthe®] #A21e} Qlej= A v A= 33 EoksS 33ty
F1 % ek pH, A3 Be] &(K', Ca, Mg™, Na’), B2AasaE 59

Eot = Z > - GLCoLEL X O M A=
B, BAUE, AR, TE T& $A48)

EoE 7)1 8882 Waklev-Black¥ & o] &3 tHPage, 1986). Y
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& 2g-& 500ml A2t Eeb Ao ¥ ¥ hood WellA IN Ko.LrO7 £

ot

of 10mlE ¥ & &£ thg I§ A 20mlE ¥ 30¥ FE hood
ol A} Abgl Rbgo] AFE e E T2 WA F 200mle] FHRFE
of Rb&& FAAIACE 7)ol EFAAGFE 2-3E Hojzmyd F (5N
FeSO; &40z aAsHadle& ol &t HAH 4ol & wirztx] A3

o

Bl &S 1552 3t E% 4g8 100ml 4z S~z

|
-
4
1o,
il

of Wil THF 20mlE ol FA WAF 0% Ao Ego F

AE) pH meter2 A3t}

3. & 214k (Available phosporus)

S F AU Bray No.o 19l 98] &3 39 tHPage, 1986). A

1’1 |
O,
01
-
=
poi

aob Azolel Mg 1720 2% 23 V2 lmlE APl o
of 1#3h % EE 0g o{#HA2 osstgch o] oo} Imlsh 2oy

Iml 5 /T 8mlE Yol & &5 v 209+ Sz & LA 5

4. 2|34 Yol (Exchangeable Cations)
EdF A4 %dol2& ammonium acetate S o] &3 Th EA

i 5gS 100ml 47 SetAae) Yo £ IN NH,OAc £9 500mlE 3
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D308 ABAZ F o dHA2 sk of izdelA Imlg A

Hytel FHE 3 9mle] FFT

i}

wol (108 34) AAFFFEA

(atomic absorption spectrometer, AAS)Z K', Ca™, Mg”", Na

Hagict,

5. & A (Nitrogen)

E%F AALTHL KjeldahlB g o] &3tArt FHAE 1.0g& 100ml
Kjeldahl flaskel ¥ 3 1.1ge] 39 &3 €% 94 E ¥2 ¥, 3ml
A8 B Yo g 2 39Tt Kieldahl 3ol 2§ 30&
e wo vz stdstn e R " Fe oF 400TAA oF 3-44
b btk A g7 FYolAY e WS FMo] @ F oF 1A A
w r] 7tdstd 2E B F AREE WAAA Kjeldahl flask®) W&

2

Z2z AomA 100ml volumetric flaskel €AFA &7 AH&E

il
i
o

)

My
oo

oz ARae dozRe FEel tehbs e FTH

1

]
K
ol
-
e
il
iu)

g7 Une 4A BEF 840 9@ 2% FAL e Roz
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100cre] coreZ AFHIF EFS Yo HAA 105C AZR7)oA 2d

T AEANA AxD EFO) FAE cored R o F3k

UAREE Axd B FAS 10 &9 Bu2 e oz o}
3 2& A¥g33de Ak 100ml volumetric flaskel AEE w31
FAE FAdI 105TANM HEAZ EZAE 20-30gE  100ml
volumetric. flaskoll ¥ FAE FAsIATE 7)ol #olxn 43 A
Ne AAG FTHFE £719] W Ax = iH*’%—ﬂ ZAX FHTG ES

Alidiel £89 718 AAs Ak 2o WAzl o TRy

H{r
o}l
N
)
2
Ho
s
oo
<4a
L
rulm
>4

43l Archimedes ¥ & o o]&] A Ak}

Fohge BY AR 84U JAUER R theyd o8 7
sh9).ck.

f=0-8Hd=/dAEE) x 100

Calanthe Y22 FEFE VA= BEe FHL g 334 44
gt} Hetskar, 538 Hglo] A7) ARl 9Y &4 Calanthe?} ¥ X

s o) BES AUA 99 ASLFEE 2AS A4 bsd



vk 9= 2ge we v

ol

shAl R e} JEAFTETY UAE FA}
12-24) o] F Al Takemura, Model 230, Japan)& o] &3l 9 9
NEanddde kel A =4 ZAA chlorophvll meter(Minolta,

SPAD-502, Japan) & <] &3} ¢k
3.2 Calanthe® 3= 2 q EA

Calanthe discolor(A %2, C. bicolortM &), C sieboldiit &M %
vho SfEe} fEzsel o) A& dolr 7] $8te] FelME Y (petal),
sbdltsepal), H#(lip) T Aeolgt EF ze]x fispur), FE(ovary)
oo HelHE AR A, o w3 Aolet F& xARSIIvh Ege} #9)

S HHE] Sdskel Aol 22 b U Zd WE RYE 2As)

of @A LEbR e

322 e} EApe 54

M AT, AT 3ES A7 BRERS A2 F ave

1o

weksb o 27 FAe] 548 ARSI FAE 1% triphenyl
tetrazolium chloride (TTC, CiHisCING #4820 W3 30T, gdZA)
AIR2RE Bask sl AT AA HW ZHF AL te
0.0126 malachite green (CosHosCING) #8940 W11 30-458-37F A3k

Fodv e wdstolh Fabe] 2718k yu), i) Wol 5 GuE
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2317) (LEICA, Image Processing and Analvsis Svstemn, Englandi & o]

No

B 3te] F Al

|
‘l
Olr

3.3 984 (isozyme) ¥4

331 AlEZA ¥ EaFE

A AR, HASE e %

|
~N

= buffer

m:
%ﬂ'

(0.6 sucrose, 0.5N sodium ascrobate, pH 7) 2mlE ¥o] 1CelA =t
¥ 8k 512000 xg2 3033 A FEdte] A NS xFH st A7dE
2 i bRt

32 4719 E % A

7.0% polvacrvlamide geld o] £gke] 0.02)\ Tris-glyveine buffer®] 4]
&}

Pere xidasetPX) 9142 NMav(1991) WS <Fh ®iEste] o] 8319

ot
offl

D
<o
)

%

2719

PO, 20m4 AR 8ATF ER
th 3-amino-Y-ethvicarhbazole 20me2 N N-dimethyvl formide 3mlol =
o1 vFS 01N Na-acctate buffer (pH 5.0) 25ml. 0.1M calcium chloride
2ml, Z1g]al S HO: 1 mlg #7HE Aoz 3000 SR Y
Al 7ok

Esterase(EST) A& aceton 1 mlol «-, 3 -napthyl acetateE

=0l 2 0.2\ phosphate buffer (pH 7.0) 100ml, 18] il

7v 7F 0meA
fast blue RR salt 8ome3 H7Esle] 37C Sz Aol d2aAjzl & oy

of x}o.

ﬂi‘o
N

Ahahd .

i
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3.4 RAPD < o] 8§38 §A% A3
341 Migh ok
A sz ge S FAe 350 oaYe A4 e

A Aol A A 2] BFe] (3ukE) ALE3)F o)

3.4.2 DNA il

Total DNAR= Chee (19918 & Wy sto] FFsol=dl, 21 &2
bl e thgah kgl 1)

WA A FE 3g el AlHE A3 S mortare] W A E A
HEl & opestle s o] &3] Fr=el® wio] Ryl 5% uby
stoivk whai7E R AlEE 0 15mle] CTAB  buffer [50m)
Trs-HCHpH 8.0), 0703 NaCl, 50mM EDTA (pH &.0), 140mM B
-mercaptoethanol]l & 93l FZG A 38t A 50md centrifuge tube
o ke 60Tl BRI 3087 Hel & Ao A WA

A e] 12332 chloroformioctanol(24:1) &3S H7st 4T,

3000 < g2 108-2F 94 B AL 23 vE

! o
by
11
=

of
ot
:{o{-
oy
o
12
cd

S Al tubeir &7 10m¢ CTAB bufferZ 2z H7pste] 484z Z9)

A8z WAE F BdEdon Q4TS DNASSE A48

elslel @ e A 15,

Q]

v F-3l 2 5M NaClib 95% EtOHE 7}+z}
d71sle] -20To A DNAE #H @Az & 76% EtOH-10mM NaOAc$}t

709 EtOH-10mM NH OAcS 7z} 10m! washing buffer® A" o g2



Fresh young leaf -~ # Dissolve DNA pellet with 6ml| TE buffer

- | | T

N A
Grind ; RNase A and proteinase K
b e
CTAB buffer extraction [ Phenol-chloroform extraction 1
L e O e
B 3 —
Incubate at 60C for 30 min DNA precipitation
Y —_—

Chloroform-octanol extraction 70% EtOH washing and vaccum drying

PR
Add CTAB buffer 10mi and overnight Resuspend DNA pellet in TE buffer

‘ R 2 o IR 1
i Precipitate DNA pellet in SM NaC|-95% EtOH Store -20C

R | ) ol | o el | M= T 9
78% EtCH. 0.2M NaDAC—=76% EtOH. 10mM
li~1,CAc washing and vacuum drying

Fig. 1. Procedure to prepare total DNA from Calanthe species leaves.



3¢l DNAE 6ml TE buffer 10mM Tris-HCl(pH 8.0,
ImMEDTA) o  &31% ©g 5w RNAase A(0mg/ml), 350wl

proteinase K(100mg/m)& z}2F A 23t 38ColA 1A13F F<QF whx

_(')(_c‘

§ 54 599 F3H phenol(pH 8.0)& 713t 1082 % dH3] x
PO O 4TelA 3500x g2 10RF¢ 422 sc AR oe
7718k phenolichlorform (1:1,v/v) & Y3 thA] 108 Eot ZAAHAA

L E 108 FQF 3500xgolA AR Ee] A doja
phenol:ichloroform : isoamyl alcohol (25:24:1 /v)& 9392 E3tsld
VAl ] skednh HEH o2 95% EtOH 3 5M NaClg 2, 1.5

Sl zbzh Grkske] —20T oA 141z o] o 3 800X g2 QA2 e

dtol DNA deojelg #As

ity

DNA Al 52 23] 70% EtOHE Y1 7H¥A &8 3 43 aL ug
A Ay EE AARE AIZIE S 200-800u TE  buffer [10mM
Tris—HCIC pHR.0), ImM EDTA] o] =5<9% -20Cel ¥% 2314}
o2 Aojzl total DNAE 0.8% agaroes gel’dol A 7] E3}

of kel g vehve R 3ldla, UVAVIS spectrophotometer 2

N

280nmet 260nmoll A4l EFEE 2l DNATER A 2 Aake 31y

.



Table 1. Details of random amplified polymorphic DNA
(RAPD) reaction mix applied for the present

studies.

Reaction Mix

Component Final concentration
Primer 04 nM
Template DNA 10 ng
10 X PCR buffer 25
dATP (2mM\D) 200 1N
dCTP (2mM) 200 AN |
dGTP (ZmM 200 oM
dTTP (ZmMD) 200 oM
MgClLA10mM) 20 mM




343 RAPD &4 &3 ¢ ¥+

RAPD (random amplified polymorphic DNA)7]¥ & o] &34 A%
et Tkl fARAE #1s7l 9% DNA T35 vEgol
Nes Hasrte 7F(HE 1) 10ng template DNA, 0.4nM
primer,  2.0mM  MgCl,, 200M dNTP mix(dATP, dTTP, dGTP,
dCTP, Promega, USA), 1.5unit Taq polvmerase(Promega, USA), 10X
reaction buffer 25 & A7 393, vUniAls B FE B389
Dnul goto 2 g 3tk Primer Canada®] British Columbia tf 3}
14

}od chekd polymorphisme X9 8715 AMutdte] AL&319)

*

q!

4o
_gN

ol A} 7<) o2 4% ten-mer (10 nucleotides) ol A oy]

HaE F
CHOE 2).

PCR ¥F&& Perkin ElmerAte] hot start PCR amplification 82 2]
Gene Amp PCR System 96002 o] 83Fe] 94Col A 120%3F o g g t}

-

<, 917 (denaturation) 45%, 38T (annealing) 60%, 72T (extension) 120

=% 1 cvele® 3t F 45 cveless e $ vprR|wto 2 72T oA

588 ) SR A A PCR A2 15% agarose gel AolA A7 %5

RAPD ZHit ¥4& 938 zAa3lBL 8702 primerE AFE3F PCR
3ol 42 RAPD band’t §7% base pairl A vERLFEH 12, vpERLER]

crow o 3=3F 3 Ao ZA, 8749 primer®z @} 80742 band
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Table 2. Primer sequence and GC contents used in the present

Calanthe RAPD procedures.

Primer No.* Sequences GC contents (96)
UBC 154 O -TCCATGCCGT-3 60

UBC 203 0 -CACGGCGAGT -3 70

UBC 717 5'-CCCACACCCA-3 70

UBC 726 5" -GGTGTGGGTG-3 70

UBC 734 0 -GGAGAGGGAG-Y 70

UBC 74 0" -CCACCCACCA-3 70

UBC 761 9 -GAGAGGAAGG-S 60

UBC 798 0" -GAGAGGAAGG-3 60

7 Accession number of UBC (Untversity of British Columbia) primer set.
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vz ol A polymorphisme] 1A% 3070 2] bandvt iAo 2 3kgic)

HAE Ak ARk Al ERbel ol d F WA B gl g
computer %7 packageS! NTSYS (ver. 1.9 o] 83}o] a3} oy
WAL Sneath®F Sokal(1973)e o)l byl w)7bF 2k sy

(UPGMALD unweighted pair group method with arithmetic)& AF&893

vk

3.5 Calanthe?] ¥+% QA EE3E 93 99

Calanthe ] ¥ &34t £ Qo] deje} e 548 2Abste B

Ekvh #9 b WS $9% b 1 AL A, Bwd

w2

(sepal), S (petal), H#dip) 59 Aol E Hispur)®t e 7o)
o ZAbSESl o (o) wb

LS THE AEERENE 7]Ee 98 vhebsl o (KBS ghat

o

d, HRY film, Bl & Akt

|

AR 4, 1990, {E%5e) FHASL BAL qEA RE e sy

-~
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3
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£
joe
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C. discolor C. bicolor C. sieboldii
Types of shape

E F
=
C:/"l AN \\ /"

N 14 RN
,";‘{" ‘lfv‘\\‘.

I
v

D
I
H
G GO
I J K L

Types of lip

Iig, 2. Hllustration of tvpical torms of shapes, sepals, petals and

lips in Culunthe species native to Cheju Island.



IV. & ZS

4.1 Calanthe A2 =2 ez A

4.1.1 A 9] FEZALE (Fdaure] g EBI¥)
AFre] 23 = Calanthe® 9= M-$3HC discolor), %
gHC bicolor), G- sieboldii), 2N $+(C coreana), o &%

2 reflexa) § 5F°] siEae Wi 2o wel Eold B¥Y

120me] A&l FE 350-400m<] wefel 2 FRAdd), 2gdm MEo
oh

oF Z1 Fo]l Ao AAAGOH YXoz: Al Y 400m W9

242 A00mel NEQ O NERY A¥sh Foh, 1T dAE 43

e

S =it % ddizt Ay A Ack1y 3

Nl EINAY

rir
Hd

of depte FAOZ FEQ

Sh

FArRe As F2
Sluh 300m Welsl wefol 4 A=k 600m 2A 9 A wet 85 %)%

W Aol A dew dRol FHAu 200m ;A (AEF)

P OLF BARE PTola MEoZE AHE WANR 93 9lon it
HonE me A 9lgo] RAE L

A Ske 2 Aol Bolgwd AR X, ASen FALUo
FESHE 2, & A 400-500m e 2o wddiel Ena gEX

M A skaL Q) go]l ZARE|ATH



Overlays

Fig. 3. Distribution of Calanthe discolor, C. sieboldii, C. bicolor and their
overlays in Cheju Island, Korea.
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=z,
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-

£ ool ek AAEI 9oy FW 500m o]l Auol ux iy
ab E 900mS) A WHERAL MAR T 9ol A Aoz 3o
of 7t e AW7tR B¥n I 9l 1) 3t A FE AR A A Set
o A M amTE b we 60m A A9 FA2E 9 120m W elel A

ol A wlE ek e 19),

= 17

412 AWA v Ea Ay

Tt FAEeke] 3fEo] FAlol AR T 9l e R 7
(i 3°] Site 209 A-Fbat ¢k 20Fo] A3 Q= MEA T
39 Site 1), 2] Afg@bvte] A8 2l ForA & 39 Site 3)
T laid dEste] FRAA ARG AHE 3), Site 19145 2
T-(Abizzia julibrissin), ™ VS (Zonthoxylum ailanthoides), b5
(Acer  palmatum), —FEUES-(Cornus -~ kousa),  Z2 3 (Distylium
racemosum), &Y kS Camellia japonica), WSV F-(Styrax japonica),
PHELHT (Morus bombycis), $ =2V (Pourthiaea villoso), Z 5L
(Ligustrum obtusifolium), 2 5-(Aucuba japonica), G 5-(Sambucus
sieboldiana), X3 Daphne kiusiana) ‘5°] o] vlebr}ar i),
Site 28] Aol M= R GFE(Acer mono), A ALFE-(Carpinus
laxiflora), Yt (Meliosma  myriontha),  AFEEFE U (Sapium
Japonicum), SHEUH(Acer palmatum), APV (Comnus kousa), o5
L (Styrax japonica),  fr gl - (Pourthigea  villoso), MM

S

(Morus bombycis), FE VT (Ligustrum obtusifolium) So0) Fi 1o
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Table 3. Distribution number of canopy trees and shrubs in 10X10m quadrat
where Calanthe species were distributed and not found.

Habitat Non-habitat
Site 1° Site 2 Site 3 Site 4 Site 5 Site 6

Species

Canopy tree
Acer mono
Carpinus laxiflora
Albizzia julibrissin
Cinnamomum japonicum
Pinus thunbergii
Pinus densiflora
Zonthoxylum ailanthoides
Meliosma myriontha
Sapium japonicum
Acer palmatum
Broussonetia kazinoki
Lindera erythrocarpo
Viburnun erosum
Comus kousa
Distylium racemosum
Camellia japonica
Quercus acuta
Quercus glauca
Styrax japonica
Viburmum furcatum
Alangium platanifolium var. macrophyllum
Lindera obtusibora

| SR

1o = e DN
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[}
I
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(I SRR SN el (VR |
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—
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[ B R B NS (VI |
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Pt et bt NG bt b = | DN e e BN O DO |
[ = |
Lo o=

Pt e DN R = DN DO DS — = = DO == DO

[ G S R Sy
—
1

~hrub
(rixa japonica
DPourthiaea villoso
Morus bombycis
Furya japonica
Ligustrum obtusifolium
Pittosporum tobira
Fosa multiflora
Kalopanax pictus
Aucuba japonica
Boehmura spicata
Flaeagmus glabra
Rhamnella frangulioides
Sambucus sieboldiana
Staphylea bumolda
Daphne kiustana

= wWwwns |
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<
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L

Y Site 11 Seonheul, Site 2 1 Kyorae, Site 3 @ Keumak
Site 1 ¢ Seonsan, Site 5 0 Seogwipo Site 6 @ Chejushi
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A QAT Site 39 R AANAM = AF LT (Albizzia julibrissin,
CHub S (Broussonetia  kazinoki),  AFELE(Cornus kousa),  FF LR
(Ligustrum obtusifolium), B AV F-(Rosa multiflora) 5ol A28k

Auh. re) WEAERyE o F(Akehia guinata), 40 #l W 2 (Smilax
china), oW F(Cocculus trilobus), $°H Hedera rhombea), v}

(Dioscorea batatas) $°] z%8o2 243t glgol TAEUATH A

-

2 1

) 4 85

= WE(Dryopteris crassirhizoma), 3973 ¥ (Arisaema), 7

tﬂ

Ay el (Polystichum  tripteron),  S=dl(Polygonatum odoratum  var.
pluriflorum), WXe(Liriope platyphylla), o ¥ (Persicarria
hydropiper), ZZel(Asarum sieboldii), XH]L;?-( Ardisia japonica), 3l
AVe)((rleichenia japonica), 5% w AT 2l(Desmodium oxyphyllum), -
W Pyrola japonica), =57 (Hepatica asiatica) 5 °©] 37148 25 2
Jabar ook welA AR = B g E8 e S AR gL
I

ek WA A S A, WS AUbRRIE FE ol Ry, hEiht

o~

>0
j o)
2

I

SEN AU o] E ) Rasiolch B A s I b, )

™
o
1
k!
o
2
o
v

AL Fol FE

'

413 &8, B, FdEls, BYe

Az ok m) A e et AERg BAE A AN o3
£xvh 25Ce)BkR u A A wh wgon], &R B AL
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Worlpyung

R Precipitation
—o— Temperature

Keumak
400 -

300 -

(mm)

200

Month

Kwangpyung

Fig. 4. Changes in average temperature and precipitation where

Calanthe species are distributed in Cheju Island.
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Fig. 5. Changes in average temperature and precipitation where

Calanthe species are not found in Cheju Island.
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6. Changes in relative humidity where the three
kinds of Cualanthe species are distributed (A)

and are not found (B) in Cheju Island.
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ARz o AR A o] okt Aat kel f71E FeE pH, A EH

ol &, Wasu, T o HUA YA} SAFEF, §4Y

o Ak AR ghel ofm @ Rie]l E4 HF HE strie] 2ol

% AR oM Calanthe®l X0 2 FFE vA: ¥= Ao

[{5\)

13} e FEi

o
ANt

715
30.000-50,000 luxe] o] A A e FA E| = o2 vpEpytal o] y)
of bz R-E kA iz Eue]l LS WHARE 10,000-
25000 lux Wiele] BEE LfepUIicth o] F3dd ofFHnp 2vpSoe
171000 lux vlwkel B ocjepiivhczg 7

vhRle]l 2 7] AR19Y Zol AR ¥k o] A jE 4
Fredot Cogte] R E ZARSE Av AR & 7 akele] 9 X1 gk R A
e ke i E ARG wolar 1500-2000 luxel BEE e oy
LORAET o Bl A A BEE = R o) A -ghine
100-1,500 luxe] el 7hd We] F32a oy Fvp vhsae
#oolsAdhare wokrh 100 lux o) 3he) ol Mqi= Ao} Rarsba] ¢t

of 400 lux®] 335 7F shAI S el-S vheEbchIIR) 8.

- 36 -



Table 4. Amount of organic matter, soil pH. exchangeable cations, total nitrate, available
phosphorus, bulk water content, bulk density, particle density and porosity

present in the soil of Calanthe species distributed in Cheju Island.

Exchageable cations Bulk

Organic , Bulk  Particle )

)r{znliuc pH e N P water d:‘lnsit\' dmsict\t' Porosity
Sirey  TEHET K Ca Mg Na content . o

(%) (mg/100g) (%) (ppm) (%)  (gca) (gicr) (%)

[7-A" 1856 547 0310 2108 280 0035 081 125 2306 059 172 65.5

B 1359 6290 1654 191 023 0029 05 070 2137 032 139 67.5

o-A 1171 557 0162 011 109 0030 087 231 2697 068 147 538

B 1256 585 0267 2644 263 0006 094 434 2300 055 147 G2.6

M-A 2136 681 0331 3407 L74 0345 1.9 1372 2840 049 1.4 65.7

B 1302 499 0282 1500 161 0337 080 336 254 061 1.71 611

o K_\bra(f IiliKeumdl\w I : Kwangpyung
" Top soil

* Subsoil
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Tuble 5. Amount of organic matter, soil pH, exchangeable cations, total nitrate.
available phosphorus, bulk water content, bulk density, particle density and
porosity present in the soil of Calanthe species are not found in Cheju

Island.
. Exchangeable cations Bulk .
Organic Brabi . , Bulk  Particle ,, .
T e N e S T onsity
Siwes H K Ca Mg Na content S S
(T (mg 100g) (Y9} (ppm? (Y5 tgoert o tgoerr o {YG

[-A° 1372 563 0182 1346 226 0005 112 413 20188 Q.12 1.65

B 1333 533 0351 311 070 0023 087 210 2833 035 1.36 (SRR

=
|
e
™
jo
=
o
i
3
<
w
o2
it
o
&
=1
(993
wl

0012 141 353 Bad 073 1.69 ST

BOLLO3 2.96 0.282 1071 0040 130 336 928 095 155 o7

=~1
SV
Se)

M-A 1760 563 0290 1792 L7s 00% 102 38 339 0.1 1.3% 0.3

Bol1Lo a2 0167 355 0. 0021 070 231 3369 017 1.01 68,06

“ 1 Seongsan, II @ Seogwipo, I @ Kosan
" Top soil

* Subsoil
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Fig. 7. Change in light intensity and maximum
temperature in the area of Calunthe species

distributed.
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Coefficients:

J Y =56.79-0.0197X
60 s r=0.929

Chlorophyll contents (SPADF)

10 T T T T T ¥ T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Light intensity (lux)

IFig. 8. Relationship between light intensity and chlorophvll contents
of Calanthe leaf in the area of the species distributed.
2 SPAD values are values defined by Minolta which
indicate the relative amount of chlorophyll present in

plant leaves.
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Fig. 9. Characteristics of leaf in the three kinds of Calanthe

species in Cheju Island.
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35 - e ——— e
O C. sieboldii

3.0 B C. bicolor

B C. discolor

25 -
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1.0

05 ¢t

00 S NEE s .
Length Width Length Width Length Width

Dorsal sepal Lateral sepal Petal

Fig. 10. Characteristics of 'dorsal sepal, lateral sepal and
petal in the three kinds of Calanthe species in
Cheju Island.
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B C. bicolor
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Spur Cvary

Fig. 11, Characteristics of lateral lip, centeral lip, spur and

ovarv in three kinds of Calunthe species in Cheju

Island.
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Calanthe discolor
'y

Calanthe bicolor

Calanthe sieboldii

[ig. 12. Typical color and shape of flowers in the three kinds of

Calanthe species native to Cheju Island.
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Calanthe sieboldii C. discolor

Fig. 13. Comparison of different fruit sizes in Culunthe sieboldii, (.

hicolor and C. discolor self-pollinated.

Table 6. Comparison of seced length, width and embryo area in
Calanthe  seiboldil, C.  bicolor and C  discolor

self-pollinated.

S‘Cédmlength _“.-Seed \\;{atll Emb\() :lrc:i
) o m g

C. sieboldii 51083 11.28 84.09%£2.50 5839.64 £205.81

C. bicolor 809.82+ 16.60 96.85*X2.77 5024.75%195.79

C. discolor 660.11 + 14.80 117.42+2.27 6984.56 £ 363.72

_‘18_



Calanthe sieboldii

Fig. 14. Seeds of Calanthe sieboldii, C. bicolor and C. discolor which
stained with triphenyl tetrazolium chloride(TTC) and malachite
green.
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PX EST

Fig. 15, Zymograms and their schematic illustrations for
peroxidase(PX) and esterase(EST) on 7.5% native
polyacrylamide gel (O = orgin, anode toward the arrow),

" 1. Calanthe sieboldii
2. C. bicolor
3. C. discolor



C. sieboldit C. biscolor C. discolor

bp 1 2 3 4 5§ 6 7 8

Fig. 16. RAPD profiles obtained from the three different Calanthe species
using primer UBC734. Lane No. 1, 2, 3 are Calanthe sieboldii.
No. 4, 3, 6 are C. bicolor, No. 7, 8, 9 are C discolor. Lane M
is molecular weight marker (Lambda DNA/EcoR 1 + Hind
1.
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Fig. 17. RAPD profiles obtained from the three different Calanthe species
using primer UBC726. Lane No. 1, 2, 3 are Calanthe sieboldii,
No. 4. 5, 6 are C. bicolor, No. 7, 8 9 are C. discolor. Lane M
is molecular weight marker (Lambda DNA/EcoR 1 + Hind
I10).
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Table 7. Matrix for genetic dissimilarity among the three different

No  Species

1 C.
2
3

1 C
3
8
T C
K
0

steboldit

7"

”

. bicolor

"

”

L discolor

”

”

1

0.000
0.000
0.009
0.103
0.103
0.103
0.156
0.148
0.159

Calanthe species genotypes.

2 3 4 5 6 7 8 9

0.000

0.009 0.000

0.103 0.094 0.000

0.103 0.094 0.000 0.000

0.103 0.064 0.000 0.000 0.000

0.156 0.164 0.099 0.099 0.099 0.000

0.148 0.1%6 0.091 0.091 0.091 0.010 0.000
0.159 0.167 0.101 0.101 0.101 0.020 0.010 0.000
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0.150 0.125 0.100 0.075 0.050 0.025 0.000
i ] d ! i i i
—1
0.009 —
—2
0.129
—3
—4
0.097 5
—6
0.010 7
0.015
8
9
i ] ] ; ! ! i
0.150 0.125 0.100 0.075 0. 050 0.025 0.000

C. sieboldit

C. bicolor

C. discolor

Fig. 18. Dendrogram of the three different Calanthe species genotypes

as based on UPGMA analysis system. Values on the base

line indicate the average genetic distance between two lines.
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Tuble 8. Characteristics of leaf and flower in new cultivars of Calanthe

discolor in Cheju Island.

Flower

No. of flower

Leaf

New cultivar name o

Width Length

e fem Fragrance
Armg b 54 160 Faint
Cheongsu (7 63 17.0 "
Suara (F7E) 76190 "
Aeveol (B71) 17 130 "
I)l;]‘ig()[ (U#El ) O 200 "
Sachaengt (A¥eli 54 160 K
Andeok (72 76200 ”
Sethveol (A1) 5.4 155 No
Kyvorae (140 46 147 Faint
Jasujeong GBEKER 63 180
Backrok (rF15E) 63 170
Seokwing (#5975 76 19.0 5
Deokcheon 3 452 6.3 17.5
Seonheul CE) 7.1 20.0 "
Sacchimi ¢ 210 540 170 "
Jokdurt %52 54 180 "
Baedal (vixh 63 100
Noksu (#K) 6.0 180 "
Nocul 58 6.6 185 "

195 g

Dansim (FH00)

Blooming
time

April-May

"
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Table Y. Characteristics of dorsal sepal, lateral sepal and petal in new

cultivars of Calanthe discolor in Cheju Island.

Dorsal sepal Lateral sepal Petal Formy® Color of

~ sepals and

New cultivar name Width Length Width Length Width Length .
Sepal - Petal  petals®

fem)  (em)  femd (em) (em) (cm!

|
I
i
1

15 07 16 05 1.5 7.5R0116

Ariung (o}2h 0* B; 713

Cheongsu GEAS 07 15 06 15 05 15 B E  5GYU528
Sura (L 08 16 06 16 06 15 B F 5GY0334
Acveol (F7) 07 13 06 16 05 15 B B 5Y0373

Durigot (thelas 08 16 06 16 05 15 B B 5Y0401

Suchacngi (Hdely 08 16 06 16 05 15 B B 10YRO31%
Andcok (7288) 0B 16 06 16 05 14 B F  7.5R0111

Setbvedl (A1 07 12 05 13 05 12 F  F  75R005
Kyorae (40 07 15 05 16 05 15 B F  75RP1426
Jusujoong gkds 0R 15 05 16 05 14 B B 73RPLI26
Buackrok (F15E) 0.7 1.5 0.6 1.6 0.5 1.5 B B SGY0R28
Seokwang (7 0.8 15 06 16 05 15 E D 7TAYRU25
Deokcheon (25 08 150 0716 0515 B E  25Y033
Sconheul | L) R 13N M LB 7.5YRO278
Sacchimi (AU 07 L5 06 16 06 14 F TAY041T
Jokdur A=) 0.7 1.5 0.5 16 0.5 1.4 F F 750G Y0R8
Buedal 1045 0B 16 07 16 06 15 B D 75YRO27
Noksu (40 07 15 06 15 05 14 B D 75GY0567
Nocul (42 0 16 07 17 06 15 B B 75RPLIG
Dansim { FhC2) OR 16 07 16 06 15 B D 5Y03%0

“ See Fig. 2.
" See "Materials and Methods”
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Table 10 Chargcteristics of lip, spur and ovary in new cultivars of (ulunthe

discolor in Cheju Island.

Lateral lip Central lip Spur Ovary
New cultivar name Width Legth  Width  Length Fomy Lip color™ length length

fems feny fem femy eme ey
Arang obah 1.7 0.5 0.6 0.4 1 T.ORPLIA0 20 1.3
Chieengrsu o1 1.6 0.7 0.7 0.6 I 3GY9 1.9 1.2
Sara 4y ) 1.9 1.0 0.7 0.8 ] S5G:YY 2.2 1.1
Acveol TR0 iH 0.7 0.6 0.6 L 53Y0 2.3 1.1
Dirigiot 1 The! 35 17 0.8 053 09 K 5w 21 12
Sichaengi Z' Aoy 1.5 0.6 0.6 0.9 I 5Y0STs 2.2 1.3
Andecl 1O 1.0 0.3 0.8 ] 75RO 1.0 1.2
Scthvenl ¢l 10 2.2 0.4 2.5 ] TAYOIHIR 23 1.1
Kuorae (AT 1.6 06 0.3 0.6 J  7ORPLIO 21 1.3
Juswieong (51 ) 0.6 0.5 0.5 K 75RPLILO 2.0 1.2
Backrok (914 15 20 1.0 28 K 5GY9 22 1.4
Scckwang i 15 0.6 07 0.8 J TAYRY 1.9 1.3
Ixckelhenn (44500 ok 1.0 0.7 0.8 K LIBREND 2.3 1.3
Soenheul & 18 1.0 0.7 08 [ 75YRY 2.3 1.3
Sacchimi W A e 1.7 1.0 0.7 0.9 [. 7.5Y9 2.0 1.2
Jokdury 052 16 06 0.5 0.9 Ko 736y 2.1 1.2
Baodal - vivh: 18 0.6 0.7 0.4 J o TOYRY 1.9 1.1
Noksu (#540 L7 0.5 0.6 0.8 ] T.OY9 1.0 1.1
Noeul v 1.8 0.9 0.6 0.8 ] TARPLIO 1.5 1.1
Dinsim Fh 1.5 0.5 0.7 0.5 K 5Y0 240 1.2

fSee Fig. 2.

~See “Matertals and Methods”
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Table 11. Characteristics of leaf and flower in new cultivars of Calanthe
sieboldii in Cheju Island.

Leaf Flower
] B _ Peduncle
N AT R Length Blooming - - O HOWer’ 1?@?
(cm) f{(cm) Fragrance time pedunc le o
(ea)
Hwinghee (8E) 121 325 Faint May 10-14 32-45
Waheul (BRI 103 342 " " 9-16 345
Hlchool (£1H 126 231 ! " 511 31-33
Hwangrvong (&%) 100 180 " " 8-15 32-47
Dabo { %) 132 243 " " 15-16 36-%
Hwangjinee (#ER) 72 185 " " 12-17 40-41
Diicha ! F8%) 145 20.0 ! " 7-10 35-40
Chwikwang (Z£79) 95 270 K " 7-8 14-15
Seokyang (ZH) 94 304 I’ i, 12-19 37-49
Eunpa (SR 94 200 " " 8-10 30-43
Chwiseon (BFAL) 112 203 " " 14-15 34-0
Sinburam (2ukgh) 82 195 " : 13-16 42-4
Ara (Vi) 12.5 27.0 " " o8 33-38
Dano G#Y) 115 290 " " 9-10 16-17
Pkae (W40 105 314 ! " 13-20 39-51

Sojeob (FEF) 116 220 ! " 10-12 32-45




Table 12, Characteristics of dorsal sepal, lateral sepal and petal in new
cultivars of Culunthe sieboldii in Cheju Island.

Dorsal sepal Lateral sepal Petal Form’ Color of
New cultivir name o sepals and
Width Length Width Length Width Length

fem! femy lemd o femd femi o Sl Ftal betats
”I [wianghee (&) 15 2.‘;) 10 | 20 00 23 B E oY0373
Witheul (L7 14 25 10 25 08 23 B B 5Y0373
Mchool {F1: 15 20 Lo 25 09 27 B B 7OYIS

Hwangrvengs T8 5 13 32 10 33 08 29 B D 7.5Y0415

Dabo @ %1% 15 23 1.1 2.6 1.1 2.3 B B 25Y0334
Hwangginee ceGiah 1L 25 08 25 08 21 B ¢ 5Y0374
Dachi 1 & 1.5 24 1.2 3.0 1.0 2.5 B B 7oYIR

Chwikwang {427 Lo 22 09 25 07 23 B B 25GY 0498
TOYOdIR+

Seokyvang A 1.1 3.1 1.1 1.0 1.2 3.0 B B 2 SVYROTNO
Funpe i s 240 10 o 1.0 2.0 I< D 7OY0ds
Chwiseon (#8740 1.7 I 1.3 28 H13 130y B B 75Y0IS
Sinbaram 4 vk 0o 21 06 23 U8 19 E D 7OY0L3
Ara (v 13 27 10 28 08 28 k B 75Y0413
Dino (5871 12 2.1 1.1 27 09 25 B E o 7OY0dI¥
Pikie 1340 16 36 13 L2 L 32 B B 7oYdL3
Sejeob FATE) 1.0 18 08 260X 23 B B 7OV
See Fig 2.
©oScee “Materials and Methods”
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Table 13. Characteristics of lip, spur and ovarv in new cultivars of
Calanthe sieboldii in Cheju Island.

Lateral lip Central lip

Lip Spur  Ovary
ew cultivar name ip color’ length lengt
New cultivar name Width Length Width Le formy Lip color t'ngt ength

o (cm)  (cm)
fem!  {em) (em) {om)

Hwunghee (88 2.5 1.2 1.1 1.1 C 5Y0373 11 22
Waheul (FAEZ) 2.6 1.1 0.9 1.7 D oYY 0.9 2.2
Hchool CH D 2.4 1.2 11 2.0 D 7.0Y0418 09 16

Hwangryong (¥&e) 2.4 1.2 07 1.6 C 70Y0413 11 19
Dubo (%) 24 07 08 19 C 25Y0334 0R 20
Hwangjinee (&EE 21 10 07 17 A 53Y0374 09 1R
Dachi (4355 22 14 10 15 A 75Y0418 08 22

Chwikwing (£%) 2.2 1.4 0.9 1.0 B 7.5Y0418 07 16

Seokyang (7[%) 2.4 1.1 0.7 1.6 C 7oY0418  0OR 22
Eunpa (3B#) 1.7 11 1ol 1.1 & 7.5Y0418 10 22
Chwiscon (BEAL) 16 1.0 0.7 16 D 70Y0418 09 1.8
Sinbaram (A1vke) 25 1.2 1.1 2.1 B 75Y0413 08 24
Aru (£58) 28 15 1.6 16 D 7.5Y0413 1.0 2.2
Dano 0%%) 2.3 0.9 1.0 20 C 7.5Y0418 1.0 2.1
Pukae (8% 2.2 1.4 1.0 1.5 D 7.5Y0413 08 2.0

Sojeoh (L) 26 11 0.9 1.7 D 7.5Y9 09 2.2

“ See Fig. 2.

" See “Materials and Methods”
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Table 14, Characteristics of leaf and flower in new cultivars of Calanthe

bicolor in Cheju Island.

Leuf Flower Peduncle

NOw Ul N g ey Blooming N 0F ewer - lengeh

emi ey LTTance e 1x\([1:1vxl}fflt' fcm:
Dongkwang  ’ H ;' 10.9 7 214 - Fuint- \L{\ . 711 7 30-35
Myeongdeok 3744, i 23.1 " " 11 2527
Waungdelseon (FZ% 8O 201 " 8 10 27-30
NMveongryeok (8 £ 9.1 15.1 " " 12 21-24
Kwibuin (#57 O.7 213 " " 13 21-25
Semi AT 70 201 " " 11 21-23
Checnwangsa - rJ V5 8] 230 " " 15 =27
Nandeok 18 34, 12.1 30.0 " " 13 27-%)
Scolmundae @48 T2 1R g " 11 21-23
Kyvongok (55 4 =4 214 " ! 12 21-21
Diarang sl (oA 03 18] ! " 11 21-23
Byealbang it TR 2.1 - [ 13 20-21
Honghak 1§ 1§ 6.9 183 L 13 21-24
Dongbacksan =43t 69 189 " : 11 20-07
Chejudo ¢35 1155 S 200 Strong " 15 20-2]
Samda ¢ 1% 0.1 207 Faint " 17 30-31
Kuwindeok (8824 93 2001 ! " 13 30-31
Youngjusan D RS B P " ’ iy 27-31
ETRNTIREDE 70 20.1 N ! 12 2150
Koveongd (ardc]s 73 183 " " 11 21-23
Yongduam (F 267 76174 " " 13 20-21
Jeolbuam (ECRY 73164 ! ! 12 20123
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Table 15, Characteristics of dorsal sepal, lateral sepal and petal in new

cultivars of Calanthe bicolor in Cheju Island.

Dorsal sepal Lateral sepal Petal Form® Color of
New cultivar name wiqth Length Width Length Width Length Seoul Petl sepuls and
fem!  (em  (em)  {em)  {em?  (cm) ' petals
WIi)Ongk\Vim;L;zh(:ﬁ?’f;) ‘ 1.2 1.8 ‘ 0.8 20 0.7 1.7 B D 7.5R0098
Mveongdeok (33428 1.2 1.8 08 2.1 0.7 1.8 B B 7.5R0105
Wangdolseon (FZ %) 1.3 2.0 0.9 2.3 0.9 2.0 B E  10RP1467
NMyveongrveok (33717) 1.1 20 09 24 0.8 19 B E 10R0144
Kwibuin (B& A0 1.2 2.3 0.8 24 0.8 1.8 B D 75R0105
Semi (Alel) 1.1 20 0.8 24 0.7 1.8 B E 7.5R0105
Cheonwangsa (KFF) 1.2 2.0 0.9 26 0.8 1.9 B E 10Y 0464
Mandeok (B5%E) 1.5 2.3 0.8 2.7 1.0 2.0 B B 5Y0390
Seolmundae (A-Fh) 13 21 07 26 09 20 B E  5GRU336
Kyeongok (§7F) 1.2 2.4 08 20 0R 19 B B 25R0028
Darangsi (ThahA]) 1.3 2.0 0.9 1.9 1.0 2.0 B B 7.0R0112
Byeolbang (BI18) 1.1 1.9 0.8 1.8 0.9 20 B D 7.5R0O105
Honghak (£L#8) 0.9 1.9 0.8 20 0.8 1.8 B B 2.5R0020
Dongbacksan (Z#g) 1.0 0 20 7 09 202 0§ 1.8 B E S5RO035
Chejudo (FBEHE) 0.9 1.8 0.8 19 0.9 1.7 B D 7.5R0105
Samda (=%) 09 18 0.9 19 0.8 1.7 B D 25GY0305
Kwandeok ($145) 1.2 2.1 1.0 2.1 0.9 19 B E 7.5R0105
Youngusan (M) L1 21 08 20 0% 18 B D oX0ild
Tumra (5258) Ll 22 09 20 o8 18 B p A0
Koveongdi (29dch) 1.2 2.3 0.8 2.3 1.0 19 B E 10Y0477
Yongduam (FEIEET) 1.1 20 0.8 2.1 0.9 1.8 B D 10R0149
]t*oll)g;}m ] (BE3F4es) o 1.1 gZ.l 0.9 2.2 0.8 1.7 B D 7.5Y0440

See Fig. 2.
Y See "Materials and Methods”
" Color of the lower epidermis in setals and petals

_65_



Table 16. Characteristics of lip, spur and ovary in new cultivars of
Calunthe bicolor in Cheju Island.

Lateral Ep  Central lip Spur - Ovary

New cultivar nanxe Fom®  Lip color” length length

Width Length Width Length
femy femy femt ey

Dongkwang (8¥) 2.0 1.0 0.9 1.2 H  75Y01s 1.3 1.2

tem! tem!

Myeongdeok 1334 2.3 1.2 0.9 1.2 I 75RO0O2 1.1 1.7
Wangdolscon (FE4) 2.3 1.2 0.9 1.2 E  25RP1331 1.2 1.7
NMyveongnyveok (3 2.1 1O 0% 1.1 G 5YRU22 1.2 1.7
Fowibuin (% &/ 2.0 1.0 0.5 1.2 I 7HROO1 1.1 N
Semil (A 2.0 1.0 0.x 1.2 T 75Y01H 1.3 18
Choonwangsa (40F 10 21 10 0% 1.2 G 10Y9 1.2 LY
Nandeok 7855 2.2 1.2 0.9 1.3 H  5Y4 1.1 1S
Seolmundae 43 Wl : 2.1 1.0 0.% 1.2 E  7OROON] 1.2 1.9
Ryeongok 18775 2.2 1.2 0.0 1.5 (v 25RP1330 1.5 1.8
Dirangsi Thgba]s 2.0 1.0 (). 1.2 E  3Y03™ 1.2 1.8
Boovlbang (905 21 1.0 0.5 1.2 E o O5Y03 1.1 1.7
Honghak vl e 21 1.0 0.8 1.2 E  25RO008 1.4 1.7
Dengbieksen - 713t 2.0 (A1 0.5 1.1 = pRY 1.1 1.7
Chejude 5 HE;: 2.1 1.0 0.4 15 GO OYO D 1.2 LN
Samda 1 1% 2.0 1.0 0.9 1.3 H 75ORPLIL 1.2 LY
Kwandeok (817 22 12 09 12 F 25RPI331 12 1.9
Youngjusan U 2.1 L.O 0.9 1.1 E  7TOY0IR 1.3 1.6
Tamra (T 2.2 1.0 0.9 1.2 F 75Y019 1.2 1.7
Koveongd {atd o] 2.1 1.0 0.9 1.1 H YOS 1.1 1.5
Yongduam 2R 200 10 09 L1 H 10RO 12 17
Jeolbuum (R 2.0 1.0 0.9 1.1 E o 7OY04IR 1.2 1.7

7 See Fig. 2.
Y See "Materials and Methods”
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APPENDIX

Photographic Illustration of New Cultivars of
Calanthe discolor, C. sieboldii, and C. bicolor

Native to Cheju Island, Korea.
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C. discolor
C. sieboldii
C. bicolor
C. coreana
C. reflexa

"> 0 ® -

Fig. 19. The distribution chart of Calanthe species in Korea.
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Fig. 20. Habitat environments for (alanthe Fig. 21. A place of community in Calanthe

species stand were generally seen in sieboldil.
forests of deciduousbroad-leaved
trees.

Fig. 22. A place of community in Calanthe

discolor

Fig. 23. The indigenous place of mixed planting with Calanthe sieboldii. C. discolor. and C.
bicolor.
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Calanthe discolor 'Darigot’ (Thg] ) Calanthe discolor "Saebaengi (A o])

Calanthe discolor ‘Setbveol (4d)



Calanthe discolor 'Kyorae ({E%) Calanthe discolor ‘Jasujeong (%57K&)

Calanthe discolor ‘Baekrok () Calanthe discolor ‘Seokwang (J§¥)
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Calanthe discolor 'Deokcheon’ ({ER) Calanthe discolor 'Seonheul’ (i)

Calanthe discolor ‘Saechimi (] 2] 1]) Calanthe discolor “Jokduri (Z&%g])



(‘alanthe discolor "Baedal (v]2) Calanthe discolor "Noksu  ($/K)

Calanthe discolor ‘Nocul (&%) Calanthe discolor ‘Dansim™ (#[)



(‘alanthe sicholdii "Hwanghee (& ) Calanthe sieboldii "Waheul (BEAIZ)

(alanthe sieboldii "lichool (A i) Calanthe sieboldii 'Hwangrvong ( &8E)



(alanthe sicholdii "Dabo (2%

Calanthe sieboldii "Daecha  ( J8) Calanthe sieboldii "Chwikwang (% 1)



Calanthe sieboldii "Seokvang  ( %) Calanthe sieboldii "Eunpa’ (k)

(alanthe sicholdii "Chwizeon (B



Calanthe sieboldii "Ara’ (F &) Calanthe sieboldii 'Dano’ (T

Calanthe sioholdii "Pakae (G #) Calanthe sicholdii "Sojeab’ ( H##)
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Calanthe bicolor ‘Dongkwang (% 3¢) Calanthe bicolor 'Mveongdeok' (HR{&)

Calanthe bivolor "Wangdolseon” ( |15 %) Calanthe bicolor "Mveongrveok (8 1))



Calanthe bicolor "Kwibuin® (B A) Calanthe bicolor "Semi (4 u])

(alanthe bicolor 'Cheonwangsa (K [ ¥) Calanthe bicolor “Mandeok ( #)



Calanthe bicolor 'Kvyeongok (§{E)

Calanthe bicolor Darangsi (c}gA]) Calanthe bicolor "Byealbang (/%)



Calanthe bicolor 'Honghak (¥[#8) Calanthe bicolor ‘Dongbaeksan  (Z#q(l)

(alanthe bicolor 'Samda ( - %) Calanthe bicolor "Chejudo’ (&M &)



Calanthe bicolor 'Kwandeok (FB{#) Calanthe bicolor ‘Youngjusan (1))

P‘R Calanthe bicoicr
- - -

Calanthe bicolor ‘Tamra (§tig) Calanthe bicolor "Koyeongdi (11%¢])



Calanthe bicolor 'Yongduam' (FESE¥) Calanthe bicolor 'Jeolbuam (&%)

(Calanthe reflexa Calanthe coreana
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