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Habitats Environmental and Population Characteristics of Cypripedium japonicum Thunb., a Rare
Species in Korea. Pi, Jung-Hun, Ji-Young Jung, Jeong-Geun Park, Hyung-Ho Yang, Eun-Hye Kim,
Gang-Uk Suh, Cheul-Ho Lee and Sung-Won Son* (Plant Conservation Division, Korea National Arbo-
retum, Pocheon 11186, Korea)

Abstract  The sustainability of Cypripedium japonicum, a rare plant designated by the Korea Forest Ser-
vice, is threatened due to artificial factors such as habitat loss and climate change etc. and internal factors
such as changes in biological properties of the habitat etc. but conservation research has not been performed
in South Korea. The objective of this study is to establish the species conservation strategies by analyzing
the characteristics of their habitats, including: 1) Population characteristics, and 2) habitat analysis of the
vegetation and abiotic environments. From April to September, 2014, population characteristics [density (stems
m_z), flowering rate (%), and leaf area (cm2)] in Cypripedium japonicum habitats such as Chuncheon (CC),
Hwacheon (HC), Muju (MJ), and Gwangyang (GY) and vegetation characteristics (plant sociological research
and ordination analysis), and abiotic environments [temperature (°C), relative humidity (%), transmitted light
(mol-m™-d™") and canopy openness (%)] were measured. Cypripedium japonicum was mainly distributed at
elevation 450 to 990 m and 5 to 30° slope. Slope direction was shown as 0 to 110°. Habitats temperature (mean
18.94°C) was well matched to seasonal changes. Differences among sites showed greater level according
to latitude difference. It showed the highest in habitat, GY located in the South. On the other hand, relative
humidity (77.38%) didn’t show much difference among sites. The average degree of canopy openness was
18.17%. It showed the highest at HC (22.1%) and the lowest at MJ (16.1%). The average degree of transmitted
light was 9.1 mol - m~2-d™". It showed the highest at CC (10.6 mol - m?- d") and the lowest at GY (6.87
mol - m™> - d™"). Chlorophyll content showed average 26.12 SPAD. It showed the highest at MJ (30.64 SPAD
value) and the lowest at HC (23.69 SPAD value). Leaf area was average 253.35 cm®. It showed the highest at
CC (281.51 cm®) and the lowest at HC (238.23 cm?).
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Olwell, 1992; Bames, 1993; Australian Nature Conservation
Agency, 1994).

19759 BF §17]0] ATt opTAEY A A
3+ @ eF(Conservation on International Trade in Endagered
Species of Wild Fauna and Flora; CITES) & & A|Zo2
BEE HAS O FAAEY B0 BEHAT Yt
(Lee and Choi, 2006). £3] 2|2 B 2% (IUCN)S
AA 317 2 BEA7IEe A gl B 9
3t HAEZ (Red List)9] M3 (category) @ 7] (criteria)
= A&KHoR AAFe 2N 37 9 BFL7|F] et
HA ol & AlFsi el et

B A E-F (rare species)©| T A 2] A Q1 EEZ A GlojA
BEZo| o ATE Aelut BETHE A9E skl
<l (KFRIL, 1996). - uete] 5 34 Eo| $52
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Hatel AP A FEo g Qe AEF HaTt
A&HoR ot shed oz Wk 53l T2
23 4TS 8 off ATHY ABLD Y &
of ulgo] %ot 2elzhel % KNAQOOS)E BER7
2 U3, A, 3 5 50 ERE0] JANE
Eoj o, ol= AA IALE 571FFY 8%E AA|gt
o}.

B oAEE A AAZLR 3=, &, F=olvt A
Aotz FotAlof EAbA Eoltt. Syt A= tHEA
A SAAER dEA don, Fees TSt A=,
Aebd e, AgtEE 9 S E= Aot sk ot
o] TH3} o] Q3 A= v Hon 53] £3} 9
o] Fej7F Eolstar ofFthy] AYA 7 A= SA
gof ot gE HZsHA T e AEolth IUCNY
ANEE 7% 9 Wl dabu AUSE @Il
CR (Critically Endangered)2 H7}EH, X F4-Eo A=
EN (Endangered)2 H7}=31 1t} (KNA, 2008; Rankou,
2014).

AE AR AT B I AR &, 2
9 T2 EAS oldlisty, BA 4o He AE A
0 £ /A RE 2 BRG] ABBAE ol
Sk 2ol Al AlZETH(Shin er al., 2014). A|S7HA] F5
87E] gt A= AR AT o TR A (Park
and Kim, 1995), SApdrofo]] 3t A3 (Bae et al., 2009),
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FeR7E ARA Y EIE(m), = H A== GPS
(GARMIN GPSMAP 60CSx)E ©o]&3to] &A1, z
WY BAC)S FH )= 42 A (SUNNTO)2t
LHEHHSUNNTO)S ol-§3to] 2343kt 2479 o]
714 HEte 24517 Y8 7] (Temperature, °C)3t &
=43}t (HOBO PRO
Relative Humidity and Temperature Data Logger, Onset
Computer Cooperation). HOBO A |7} E7}5I9 8 3+
3 FPAE ZAA GO 2RE 1Y AWT AHBE LY
data® #8514}, $-HI T E (Canopy Openness) U e
(Light Availability) 32 9|3}o] of¢tdl= FAHS &Y
3}t (7]% Nikon D8O, W= Sigma 4.5 mm; F2.8 EX DC
CIRCULAR FISHEYE). 94 £42 Gap Light Analyzer
20 Z27HL o] &5 Th ZF A4o] A7 07 E 2

43}517] SJste] BAAHO AT, AAL D A
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Fig. 1. A map showing the location of study site in South Korea.
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2] A Z A= Braun-Blanquet (1964)¥ 2 283} =3
ek BT mx2m) ol FH 4] 458
2 ZARIT QRTRE BET Uel 2ESHE F2
74 25cm o} BE BEAZSS YR ARHORR
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A2 Lee (1985), Park (1995) 2 Park (2001)& w5t}
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DCCA (detrended canonical correspondence analysis)2 £+
ZRjAAE o]&-8he] A3 AL (Hill, 1979; Hill and Gauch,

1980), A7 9] B4 Ter Braak and Smilauer (1998)2]
CANOCO for Windows program (version 4.5)= ©]-83}%
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Fig. 2. A change of temperature (°C) and relative humidity (%) in Cypripedium japonicum habitats.
Table 1. Geographical characteristics of C. japonicum Habitats.
Site Altitude Direction Slope Rock exposure Bared soil Litter layer Soil temperature Soil humidity
(m) ® ® (%) (%) (cm) ® (%)
cC 779 100 25 8 83 4 155 46.3
HC 611 33 12 16 375 4.8 15.6 27.6
MJ 983 65 22 1 38.7 34 21 61.8
GY 466 88 10 478 13.6 24 213 29.57
4 FHANSES B4 23 CC,HC, M 2 GYY 3 a2 242 10.6£0.61,954+1.54,941+1.75 2 687+
&+ ANEEE 75.74%, 14.72%, T433% D 7423%= | 2212 Ve CCOA 71 &4 Vebga GYolA 7t
Ehuh. x| 7ke] Aol 2% gkt ) b
2) x[21H &8 Ed
) H EAM
'(’)%—B_ﬂ'ﬂ—g- 2 39 450~990 m, FA= 5~30°9] 2. WA= S8

0.
11 b

r

N

,APEERE 0~110°2 UG o)A &
Aol 945}?1 S 700 m o]4F9] BlalE] ARA|Hof 2}y
oti HuE e ok 22y & AR S5te] AT
O ' 50m)o] W& A G7HA] FE3H= Ao FARIH
of B} g2 W A5eA e e AoE HofEg]
o AP BE AR A 55 (NE)BES YEH
Ak H=EEs 2 A4S0l €A 22T GYOllA 7}
F A UEL, ESSEs MIOA ZHE =4 UER
T} (Table 1).

NEE

3) sEEEE 3 A
IS8 E AR Y +=HEHE (Canopy Openness) U
I (Light Availability)S &334t} (Fig. 3). CC,HC, MJ
‘1 GYlA 11‘16}- AT}@%E(% ol WHo 247k 1798+

0.74,22.05+2.41,1605+1.72 ¥ 16.59+2.262 2 L EFGE

o

OE

th HCO A 7F8 =4 vebga, MIoA 718 WA ey
o} 543 24 "o A 2A43F FeF (mol - m™ - day™ )9

1) B2UE ML, Haks 2 B

FE5a7}E MAG(F)= CC,HC, MJ ¥ GYA Z
7} 75,28,23 @ 12&0] 2@k AMALE (/mPE CC
oA 3.1322 7} =3 GYE 04602 7P Wglth
NN A= CCAM 7 WAL, GYollA = AHAI7F
SAsHA Fokth NS (%)= MIOIA 71 =A] UEbsk
T} (Table 2).

2) §HA 37|

7k A Gl A FHA ] 27](em)E SA3HATH(Fig. 4).
O A, AR (281.51£86.64)°14 71 =4 Uehyt
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Fig. 3. A comparison of canopy openness (%) and transmitted light (mol - m~

Table 2. Density, No of Stems, Flowering and Flowering rate of C.
Jjaponicum Habitats.

. Lo . Flowering
Site  No.of Stems  Density - m Flowering rate (%)
cCc 75 3.13 37 4933
HC 28 0.92 4 14.29
MJ 23 193 12 52.17
GY 12 0.46 0 -
%Th(Table 3). ¥4 23, JELTFFE EF2EY 49
S-S AL, e 1=, puEEE 9 FFe
o EE A e _AE Al S, BA
B U mPGEet o TS ST, el A
wEEE SONTS YYstATt FaURe A
S ARk SAE AaFoR byt

—?(%EEJEH_Z# 100m ha! @ W= 3297H1ﬂ ha™'), AHE:
A 7.84m’- ha-‘ 2 U= 98874 ha‘l) ES

f‘”ﬂ L}EHH“E} HCE E3%7

%8 THEZ (201 m* - ha )& YERY o]
FHshe AoR ZAEAT JHIUF (FaEEA 148
m’-ha”' @ L= 31704 ha ), AFRUR (FREHEA 1.00

AR |
m’-ha”t @ Y= 787F ha') X FFUFE(FLEHA
084m’ ha”' W WE 31704 ha!) £ O £& FuUY
A verfgch Mt EFIUR A1 L Fadn
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Fig. 4. A comparison of leaf area (em?) in C. Jjaponicum in each
study site.
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Table 3. Correlation coefficients between environmental factors and population attribute of Cypripedium japonicum.

Ele Slo RE BS CcO Lav ST SH Lar CC NS FpP
Ele 1.000
Slo T11#% 1.000
RE  —.805%% — .568%* 1.000
BS 176 .199 —.049 1.000
CcO 020 061 —.036 034 1.000
Lav 523%* S44%EF = 562%*F  — 167 334% 1.000
ST  —.142 =279 .168 063 —.714*%% — 413% 1.000
SH 766+ 650%%  — 639%* 135 —.305 371% 179 1.000
Lar —.177 007 189 —-.232 —.169 - 212 —.020 —.244 1.000
CC —421% —.220 319 —.168 —.520%*%  — 433* S589%k  — 127 136 1.000
NS 615%* J21%% = 584%%  — 087 220 A91Fx  — 346% 476%*  —.026 —.269 1.000
FP 672%% 667FF  — 574%%  — 191 053 .388%* —.228 ST1%% 074 —.133 816%*  1.000

<005, *p<0.01

Ele: Elevation (m), Slo: Slope (°), RE: Rock exposure (%), BS: Bared soil (%), LL: Litter layer depth (cm), CO: Canopy openness (%), Lav: Light availability

(mol - m™
Flowering population

. day"), ST: Soil temperature (°C), SH: Soil humidity (%), Lar: Leaf area (cmz), CC: Chlorophyll content (SPAD value), NS: Number of stems, FP:

Table 4. Means of Breast Height Area (BHA, m*- ha'l) and stem density (D, stem/ha) of woody species in overall and each site in C. japon-

icum habitats.

CC HC MJ GY Total
Species
BHA D BHA D BHA D BHA D BHA D
Fraxinus rhynchophylla - - 201 141 14.62 455 2242 278 39.05 873
Acerpictum subsp. Mono 2.32 1646 0.06 172 9.89 455 9.12 208 21.39 2481
Cornus controversa 13.26 823 0.84 31 2.77 114 432 139 21.19 1107
Juglans mandshurica 10.00 329 148 31 - - - - 11.48 360
Morus bombycis 7.84 988 0.31 156 - - - - 8.15 1144
Acer pseudosieboldianum - - 0.05 47 0.12 170 7.40 2222 7.57 2440
Quercus mongolica - - - - 7.37 114 - - 7.37 114
Prunus sargentii - - 1.00 78 0.49 57 5.67 69 7.16 205
Tilia manshurica 5.35 494 - - - - - - 5.35 494
Maackia amurensis - - - - - 5.11 139 5.11 139
Celtis sinensis - - - - - - 4.78 69 4.78 69
Acer triflorum 3.72 494 - - - - - - 372 494
Sapium japonicum - - - - - - 2.58 625 2.58 625
Cornus kousa - - - - - - 142 69 142 69
Meliosma myriantha - - - - - - 1.20 278 1.20 278
Other species (16)* 042 494 1.59 454 0.51 1136 1.56 347 4.08 2431
Total 4291 5268 7.34 1111 35.77 2500 65.59 4444 151.61 13323
*Other species: Total BHA <0.1
4. Ordination £4 FHado] g2 AHUAS B
A =9 10719 273 AAF (S, AbAREE, AAE
Arelh, EYEEE, 495 Zol, s8dds, 3F, A - .
=
£ 9 BEYHE) 2o ABBAZ HTEA] $ste] = =
DCCAHoZ AR 3t A3} (Fig. 5), 4529 v g _
Aie Adsket 23 (Fig. 5), A2 Hid 1. BEQZE XHUK|S] HIME 574
€ GBALS] w2 A<fo] LE HEEe A2 kel 9
Asto] A9 WG EHE FS HAH VoAM= =8 ol #Eshs FTadE AYA Y dFd 722
=, EYsE 9 OH‘:Q—T’— I&4Ae dH=EE v—J 15.37°C~19.15°C M= Yebga, A 7+ Aol ti7



3 HHAE £ 259

2.5
@ cc
O Hc mn
B '
<> GY O
rock exposure

soil temperature

it soil moisture
canopy opennéss Altitude
Q
light availability
litter layer depth
-1.0
-1.0 5.0
Fig. 5. The result of DCCA ordination of C. japonicum habitat stands.
2 A A= ol At 2. BELAR AT S
FEEE BE ABA N 74% o149 2 #E e B2 IO AL A AN B W EoF Smo)
- =7 = =1 T 9 9
Woleh ol date BEagEa ge wasgge 0T Tn T e
FEW FFGA fASE Bl BIIE AL o) ool that e e o e
Bl mEAT 2 9 9jole _ 7F 4 Jos FAste AL FTaE] v
gt SES TFEE7 fAE e 94U AR b wo AelS AEHGL B Ane ATl A 2 9
== R = ! U = = 1 T
on ST 4 e AN 24T ZE FF0RE Stk AR LR} SV IThE B S o]
- —l— = =3 = —
g9 AR e BERe el de s DO 0 sl ot
ZE A A (Nagamatus, 2011)9 4 BEgFo 2 ekt e e o o o ol e
SAS QuAow Ern 04 3 ety SO0l $ES A%70E Ad) Med soz
L Exg ual emeol e AETLREAA ] B AR FRA sk
. LL? it?°] "y EEK;E;O]? ]i; o }; o o) A e G Ak H2A ol el B
=X FE A= F8 B 9_t7—?_— 50-711
AE7l = AjH oz e iz Aol 7

Eoln o] %
2 9x] o] wa} th2}H(Oh and Jee, 2000). & ] o s
HONE AFH 2] F, AP Bl wet AES &
EZ= o2 YeY7| = sh=1 (Webster, 1961; Katagiri
and Tsutsumi, 1978), IS5 872 YA 9] A= ApHY
B Zolyo] NHHY FaE B 2A Ao B
.

FEQ7Eo PR FHREIEE JRE 16.1%~
17.9% HARAT olek= 22 3 AYA= vl =
< @ Q22.1%)& YetSl=d ol= AYA Woll #Esh=
HF2 SSUF7E S4A dFd FElEWE (vela
auripes)°ll 2|3 444]2] @&} E <o (Choi et al., 2006), 5
o] E37] WfEel Ao AoEm, o] gt o] I
A AR vAE Gl e muE P 2o
é_g_‘o‘l— oz th;].

glo] E23 2o ZAEEH7] oz AAE F
So7E sl dEAQ AFal FF (Park and Kim,
1995)& F-&3] FHsl7] Hste] FFUEt 2 FIX
e ANAAY 47] 5o B2 AA Ye] WEES =
Asto] FE3 F2AE gHsjjof E /o] gt g,
Takayuki (2014)2 F5 872 AR Q] FzZ 0] MA4
L A7 gt FFE Fofstr| s AYA W o
NE AATE ABE SAALH olF A 2 st
AR 25 Z7EE AL FASIE st
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TRAF ARATE AFH FHo| 2EFTE AL |
3k, o] 2|3 A7t AR AR FE=7F 4% o1 =
< =S A%HE WES TSI Ut Park and
Kim (1995)} Seo et al.(2011)9] AFol= L2},

FAUE, SHUR @SSR} 2L AZRA] &
Aste Aow wauE o Qo] B AT Aztel $A81%

ok =99 ¢ 42 BT E A= FHY ABA
st AR 2R Rl S Heke AR}
AUR 2YRZ2 T 7] fF o2 FEE o] (Nagamatus,
2011) #3Z3k= Ao 2 Vet
Ter Braak and Smilauer (1998)= ordination®] Z2& o] &
A LAY F2E Wl A ST A
ol izt 7H8E& FEd We Aol=tal skl wabA
ordination2 AAEE 3t 7| =X I oAt AE|Ery -
vjo] wj"gsl= T4 (Goodall, 1954; Austin, 1976)2.2 &
T 5 Qlrh A 2T 2mx2m)oA SHE A
X]‘Eﬁﬂ At Aa3et Aut, A2 g A9 7t
23k 2fo|2 Belth BARASTI] PAS BE 5
7‘]‘51 e FUEHETE 22 ol £X31L, FFA L 8
W} 0 BPSEI B Rl BEeE A2 v
Mok PSS} S
2 ettt 229 oA A
= 7H A& 2shA o] gt T2/ 9 Aol Sl
T E ey} BA = AR weE

=

4. B22UR HHZ UL uel HHma| wor

=

S Cypripediums AR oA FEZH oz e
oA GagaTt sl ol FEd] sk
Cypripedium% A&9] YR FAL nT: JPEHS7}
LA5l= EXS Holn, o]= o] Hof ZESE gdlo]
QA ol Solot AFLES 45AA 274RE 57
3lo] AAZ=4=3o] &7} 70~80% 2 =obd 59 34 Ao
Nspste] AAo] 715314 St} (Park and Kim, 1995). &
3, BEAUE A% YA EFE Bo| F WAL
B 4717 fASolor sol, ASA7I7H FEE AL
£ 1 Fof Is0] A= Folofof gThH(NIC, 2014).
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o AA Q] Amef AAX] 9] S Bto] thgt o] B E v}
Foz AT AE AEY oA Tl FF TH gt A
g3t o So] Bag Aol

F5a7Ee ¥4 Y BALS (R E2 BIAES A
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