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Study on Conservation and Habitat Restoration Based on Ecological Diagnosis for Cymbidium kanran
Makino in Jeju Island, Korea. Jung, Ji-Young (0000-0003-2393-1222), Jae-Kwon Shin (0000-0001-5536-199X),
Han-Gyeoul Kim (0000-0002-5970-9511), Jun-Gi Byun (0000-0002-1170-4877), Jung-Hun Pi (0000-0002-2383-3991),
Bon-Yeol Koo (0000-0002-0486-1188), Jeong-Geun Park (0000-0001-8841-2082), Gang-Uk Suh (0000-0003-0987-
5455), Cheul-Ho Lee (0000-0002-3483-4420), Sung-Won Son (0000-0002-3018-9321), Jun-Soo Kim' (0000-0002-
3800-9671), Hyun-Je Cho' (0000-0003-0390-9386), Kwan-Ho Bae? (0000-0003-0463-6906), Seung-Hwan Oh? (0000-
0003-2190-0967), Hyun-Cheol Kim* (0000-0002-9583-0802), Seung-Tae Kang> (0000-0002-3311-9855) and Yong-
Chan Cho* (0000-0003-4054-3328) (Plant Conservation Division, Korea National Arboretum, Pocheon 11186,
Korea; 'Nature and Forest Research Institute, Daegu 41476, Korea; *Faculty of Ecology & Environment System,
Kyungpook National University, Sangju 37224, Korea; 3Research Planning Team, Korea National Arboretum,
Pocheon 11186, Korea; *Halla Arboretum, Research Institute for Mt. Halla, Jeju 63341, Korea; >Soegwipo-si, Jeju
Special Self-Governing Province, Seogwipo 63584, Korea)

Abstract  Cymbidium kanran Makino is being threatened in its own habitats due illegal collecting and
habitat changes by vegetation growth along historical landuse change. In this study, we established habitat
restoration model for conservation of C. kanran based on ecological diagnosis. Through exploration to Jeju
Island in 2014 and 2015, we identified 27 unknown habitats of C. kanran and in there, abiotic variables and
vegetation structure and composition were quantified. Altitudinal distribution of C. kanran was between 200 m
~700 m a.s.l. and compared to distribution in 2004, Area of Occupation (AOO) decreased at 82%. Specific
habitat affinity was not observed by evenly found in mountain slope and valley and summergreen and ever-
green broadleaved forests, but likely more abundant in valley habitats with higher soil and ambient moisture.
Total of 96 individual of C. kanran was observed with an average density of 942.6 individuals ha™'. The plants
showed relatively short leaf length (average =10.7 cm=* 1.1 cm) and small number of pseudo bulbs (1.2+0.2).
Flowering and fruiting individuals were not observed in field. C. kanran was classified into endangered plant
species as CR (Critically Endangered) category by IUCN criteria. Phenotypic plasticity of C. kanran was likely
support to sustain in more shaded habitat environment and recent habatat changes to closed canopy and low
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light availability may exhibit negatively effects to C. kanran’s life history. Restoring C. kanran habitat should
create open environment as grassland and low woody species density.
Key words: Cymbidium kanran, endangered species, red list, restoration, reintroduction
M 2 A Ade Aot S8 &7 71e°lth(Aronson et
al., 1993; Berger, 1993; Lee and You, 2001). A414] Z] (habitat)
3+ (Cymbidium kanran Makino)2 AFE=E H| &3} © SA e Ex 3l 7128 F 224 (SER, 2004),
e} F=o] FRAY 223 it 59 A Fof 22 FARE A4 3 (vegetation type), EA] ¥ & (Daubenmire,
© AR AF 2BAS2A A5Ed-d 2 9E8hs 1968), 223 AEAAIY JEAEAF Ao B8t Ak
Yol £3E3} (Cribb and Bell, 1999; Tsuji and Kato, 2010), I 34 AL U911 I AF FHY F 7K 9z &
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o RE AR 2ot we] HEI Hzto o] 27]7
A A AR S o] L3 grow =Aw 7L 917
£} 250 Wk A BRI AN B, 223 44T
AH 9ol HEl HREE H|Esle] datx|de A
o 7zl 7)5mat opet AutEel AAS Wb A
STHKNA, 2014). o] 2|3t W3] whabA BEF, WAL,
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A ohekst Aakg 7Aoo H,
Tt T2 AEELS A4]A] W} &
4 49 T o]F9 3HE AX
(Shin et al., 2014a, b).
HA7IdE AF FaFY ot B
2 T ANAEo] EE3IL,
Ao A As}ets B0
A ZES A9
ot 22| E= é}*b}ﬂ“—
‘rr [ E on © D%
(Shm et al., 2014b). aﬂ A= 448
AZRIR7E S8k o] Al glor, ol#gh A
*411 37 Wzt 93| gtete] &AL kA AlA%
T2 BA@Ee] syt ofet gt Rejo] FA=
ddato] A&HH o2 =& 7] WEd AeR 4
A Qlth(Seogwipo-si, 2014). E3] gHehe FA7LX| 7} o}
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A 7]_7_ Q1t}(Shin et al. 2014a)
2o g gta} E319] o] 2

23 SE AN} R
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Z 530 24 AlFE A9S ez A, AlF
T AAZA FEEl A gt R f A et
MAES Zdeteh AFEoA F2 Fgro] FEEH=
AEEErdY "AL AFE AAUA Y 832%F A
She W2 AFolAHt A= 2 Fg % sFA= =
dEo] Slo] dRAHoATE AP oz EAst Ut
(Song, 2007).

dee AR deht R A Aot 712
d ZRE 850m Afo]9] AE4H
0 E= % %—.—9} "“ﬁ’“ 5o T Aol 228,
THEA O] wizte} TR AL J2u gPgor st
of WA7F A% X”i Ji SHiL AT (Lee, 2004). ©]2
o AR a9 A AR st AR 59 A
= B5 (KNA, 2008) ¥ ZAz}2 %] (National institute of
Biological Resource, 2012)°] 7|AE o™, g3 H HZ
H3F 19 % CITES A&l ZgEo] girth. ghghd dnt
Aoz oA APt 7HE A2 U IRE 7| &
3171 % ek (Seogwipo-si, 2014). T+ 1091} 12¢Y
Atolof o] HAt HZ Asst= MAle A BEd
ok AFoA gt AAE & 4 de 22 dut
A9 &l AFH = AAZA AaF HA7d
& BEg o] Fdsit

3. 22 U HM4EL0l
gheke] B2 9 HJ5 WE #she 20044 (Lee, 2004)9]

B9} v WP O, GeoCat TEIHL -gdle] Bx
W4 (Extent Of Occupancy, EOO) ¥ A5 WA (Area Of
Occupancy, AOO) H3lE 4313, 3o 37t B2
H3L 9 WA S-S T8 IUCN Al E H3o
et BE9)7| 42 7189 tHIUCN, 2012).

a3 gt AR A A #lEt(m), YW FF (mol - m™
dhyg *ﬂoﬂfﬂi(%) EF &5 () D L5 (°C), Yg=
FA(cmE ST Ed2E U 5= ESTEA
(AQUATERR Ec-300)E o]-g-sto] ZA st

FHEEE 9 AW FFE BASH] s 24 24 A
o 4 AR A Flet @ olezg Y85
3R R (Canon 5D-Marklll, Sigma 8 mm 1:3.5)8 3
sttt 299 A7 B4L2 Gap Light Analyzer 2.0 3

23S 83519 2™ standard overcast sky model S ]
L35}to] X514 Tk (Frazer et al., 1999).
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87 A EZ AZAEIS 2431 (Shin ef al., 2014a).
A4 o] ohE AME (274 1070A]) 92 AISFE 27
2 NAANY gete didoz o9 AAE ¢ FA (Lear
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APH Bl Al A AR 9] Bt Blile Statistix 7 Z2I1H
(Analytical Software)S A&}t stete] 371 X EA
< 67 A GollA Fheho] FRE 17HAE Adsto] Wy
£ AXE ek 37t AXE 7S5

Blanquet, 1964)& A-&35t5lom, 2t A9 14 F9| A
82 (%)E T3 & Non-metric Multidimemsional Scaling
(NMS) (Kruskal, 1964)< #-8-5Fo] 2413} NMS &4
LS PC-ord 4.0 T2 WL 3231931, A 7] A4 Soreson
distance, 12|31 Autopilot modeES 83}t (McCune
and Mefford, 1999).

1. et 22 3 B X9 Eot

AF= Ao gk gtz AR 2AF A3}, gigte] &
29 (E00) @ H4HA (A00) Z2} 60.4 km® 2 24
km’Z 24 E 9t} 53] EOOE Lee (2004)2] £3 o) L1}
W 334 8km*®} B2 3}o] 80% o)At AAE Ao HAE
Atk A AFA oA BRE O (Lee, 2004), £ A
Ao A gk AMFAZAAT BEE Fl3 5= 919
=3

w2hA] JUCN (2012)0]] 2 $heke] B4 2] H7k= E

SR HYR - O1EE - ANY - 434 - ZEH - RS 088

$7] 52 (Critically Endangered, CR)S.2 EF =it}
B2 4B E00Y <100km® |3}, 1212 EO02)
boiekn A4 AL B SO R A CR 53

AFE gt YA sE 200 m~800 m Ako]ofl A &
Q=i on, ghiket Al e AE 29 (500 m~800 m) A
Qg BE A 7L AT AR Hao A BEEGTH(Table
D). FAEEEE 15%~50%2 ZA E| Qo AZTH] Al
A, geu] o8, MEHL 40% o|A4+e] FAAL YA STt
Ya35 ol 4em~18cm WO 3191, EY UEE
= 4%~18%=Z UEGT

AZE Aol BE 967)2) Bek AAE St &
5 st

RS

Rloro for X

X
T9E A sk, AE AN 7 w2 2571A17F &
Hyow, et g 19714, A 18704, Al5it=
I37HA & Aol A 7HE 22 370A|1 9] dheko]

At

ZF ZARE Y9 B 24E 12709, B 95 19
Aol B FFL 10.7cm, TP AHE 7|2o=m
Ao A% PSS 325%0| 9o, HEA 560%2
7 =9kt dobE, BHE L FEY, AT 2 1A 59 34
2 st Aol oF 27%<] AAA TAENoH,
AEollA ¢ 714%=2 7P w3, Mg ZE 7Y
A7t FEg Ao 2 eyttt R 29 2 Eg g

N 2EH AR Q8] AES WA AoE BE

e R Geto] 2 Melow BFT 2]

o
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Table 1. Mean values for abiotic factors and topographical position of C. kanran habitat in Jeju Island.

Study area (plots)

Parameters Sundol (9) DDarabi-  Sinrae-chun  Saekdal-chun  Fifth Sanlok-gyo ~ Sanghyo- ~Mean
oreum (4) stream (4) stream (3) bridge (1) dong (6)
Alltitude 676 200 289 537 510 242 409.0
Slope direction (°) 135 127 154 165 160 68 134.8
Slope degree (°) 17 20 13 9 5 26 150
Rock exposure (%) 33 40 45 50 15 22 342
Litter layer depth (cm) 5 2 2 3 7 3 37
Bared soil (%) 4 18 9 10 5 10 93
Transmitted light (mol - m™ - d™") 6.6 238 50 20 93 8.5 57
Canopy openness (%) 13.7 12.8 143 6.6 18.8 26.0 154
Topographical position Middle slope Valley Valley Valley Middle slope Valley
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Table 2. Population size and attributes of C. kanran in natural habitat in jeju Island.
M M M f h f
Mumber of Mumber of Number of can number ean ean o S oo.t . N}m'nber 0.
Study area individuals  individuals ha”'  pseudobulbs of pseudobulbs number of leaf length  generation individuals in
i ps bulbs ha™ leaves (cm) (%) disorder (%)
Sundol 25 2,500 32 13 2.5 10.7 56 71.4/28.6
DDarabi-oreum 19 844 .4 21 1.1 2.6 114 36.8 19/81
Shirae-chun 18 800.0 19 1.1 1.5 11.0 222 11.1/88.9
stream
Saekdal-chun 3 1333 3 1 1.7 8.6 333 0/100
stream
Fifth Sanrok-gyo 13 577.8 17 13 1.6 10.7 7.7 29.4/70.6
bridge
Sanghyo-dong 18 800.0 46 1.6 1.7 12.0 389 31/69
Total 96 942.6 138 12 19 10.7 325 27/73
10 3.5
~—5.1, p=0.0001
3.0 1
3 8 - l ‘|'
5 2.5
>
) e
= 6 4 IE
T 2.0 1
s o I
5 = 15
Lo < .51
us 1.0
]
2
0.5 1
0 - . : ; ; : . 0.0 4 '
Slope Valley
60\ <& <& *0 (\Q )
& & & & &£ F ¢ Habitat type
P T R I Sy
§ Q@?J @a}' Q‘\i@ F © Fig. 2. Mean leaf mass per area (LMA) of leaves of C. kanran for
2N & two semi-natural habitat types in Jeju Island.
Study site

Fig. 1. Mean (£ standard deviation) leaf area (sz) of C. kanran
for six studied semi-natural habitats in Jeju Island.
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stgho] LMALX Atjd oz ako] T3 AMH 2.3+
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Hop E313HA #=%Th(p<0.0001) (Fig. 2). 8t dHte]
T 452 A2 AdHom FgFo]l B A (1.1+04
~dry wt) AR 7} AL (09+04mg- g™ - dry wt)
EE} EXT(p=02984). GF& a'b &2 452 TF
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t=1.07, p=0.2984
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Fig. 3. Mean total chl (upper) and chl a: b ratios (lower) of leaves of
C. kanran for two semi-natural habitat types in Jeju Island.
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Fig. 4. Stand profile for two habitat types (slope type at Sundol and
valley type at Ddarabi-oreum) of C. kanran in Jeju Island.
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Table 3. Vegetation structure (Breast height area [BHA, m? ha ] and stem density [D, stems ha™]) and composition in natural habitat of C. kanran in Jeju Island.

-1

Study area

Shirae-chun stream Sackdal-chun Fifth Sqnlok—gyo Sanghyo-dong
stream bridge

DDarabi-oreum

Sundol

Species

BHA
66.2

BHA BHA BHA BHA
25.6 40.6 18.9

36.7

BHA

711 400 578
1,156

756

133
1,422

178
311

400

600

109

Castanopsis sieboldii

178

30
03

8.8
0.5

37
2.7

12.0
22.7

34

100
300
800
800

30
0.7

Distylium racemosum
Quercus glauca

44
133

178
622
444

178

0.2

89 34

133

0.6
0.6

933 0.1 44
0.1

39
0.6

144

Eurya japonica

178
267

0.4

133 04 178

311

222

16.5

Camellia japonica

1.1

13 0.1 44 89
89

2.7
0.2

100

14

Cleyera japonica

29

Albizia julibrissin

89

03

44

300
300

42

Dendropanax morbiferus

Prunus spp.

44

00

3.1

44

89 0.1

24

llex integra

311

23

Carpinus tschonoskii

Q. acuta

89

89

0.8

133

12

44

0.1

1.5

0.1
73.9

Daphniphyllum macropodum

89

0.5 133 0.7 178
22220 3,466.0

51.8

44
2.220.0

0.7

61.7

0.0
51.2

100

3,400.0

0.6
548

Others

369

2,310.0

Total

2 MAX| =2 17
25
@ Sanghoy-dong
2.0 [ ] O DDarabi-oreum
: WV Saekdal-chun stream
A\ Sundol
1.5+ B Sinrae-chun stream
O Fifth Sanlok-gyo bridge
g 1.0 °
o [ J
S 051 o va
2 A ® By »
0.0 ®
2 A O o
—0.5 A ®
A
—1.0 - A
-15 T T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
AXIS 1(36.5%)

Fig. 5. Result of species composition analysis by NMS ordination
for 27 semi-natural habitat in Jeju Island.
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Fig. 6. Land use of Sanghyo-dong area in Jeju Island in 1918. ili Symbols on the map mean barren area. Most of upper area of the Seogwi-
po-si covered by barren area in 1918. Red arrow indicates protected area for C. kanran at Sanghyo-dong.
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Rh. w=Rhododendron weyrichii
Ar. h=Arundinella hirta

Cy. k= Cymbidium kanran
Mi s =Miscanthus sinensis
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Qu. s=Quercus serrata
Cy. k= Cymbidium kanran
Mi. s=Miscanthus sinensis

Ca. |=Carpinus laxiflora
Rh. w=Rhododendron weyrichii
Ar. h=Arundinella hirta

Fig. 7. Habitat restoration models for endangered C. kanran in Jeju Island based on ecological diagnosis. Upper left: Low vegetation habitat
type, upper right: broadleaved forest habitat type and lower left: evergreen broadleaved forest type.
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