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Geographical Distribution and Ecology in Microhabitats of the Rare Species, Pulsatilla tongkangensis
Y.N. Lee et T.C. Lee. Oh, Hyun-KyungT, Kyungeun Lee"T, Yonghak Lee' and Yeonsook Choung'*
(National Institute of Biological Resources, Environmental Research Complex, 42 Nanji-ro, Seo-gu,
Incheon 404-708, Korea; 'Department of Biological Sciences, Kangwon National University, Chun-
cheon 200-701, Korea)

Abstract A perennial plant species of Ranunculaceae, Pulsatilla tongkangensis is a very rare species only
found in limestone vegetation of South Korea. It is not only rare but also has great value as a horticultural
resource, thus resulting in serious problems of overexploitation and habitat disturbance. For the conservation
of the rare species and its development as a resource, the study was conducted with the following three aims:
first, to investigate any new geographical distribution of the species; second, to identify the site condition and
vegetation structure of its habitat; and third, to compare the ecology of P. tongkangensis in other microhabitats
such as rock, slope and ridge area. A new distribution was found in limestone vegetation at Danyang-gun,
Chungcheongbuk-do. It was, therefore, confirmed that the distribution of P. tongkangensis exactly coincides
with the area of distribution of limestone, indicating a possibility that the species might be a calcicole. 87% of
the microhabitats found in rocks. Compared to P. tongkangensis, at ridges or slopes, number of P. tongkan-
gensis plants were few in rocks. It is possibly due to the lack of microhabitats that could settle in rocky areas.
Once established on rocks, however, plants grew large enough to flower with higher number of leaves and
flowers per plant, resulting in higher flowering rate on rocky areas. Cracks in/between rocks are likely to be
safe places for the plants with favorable light conditions, abundant fine particles to root down and reduced
competition for resources. Yet, further research is necessary in terms of determining whether the species is
indeed a calcicole, whether other limiting factors work in its establishment stage, and genetic diversity exists
in the population.
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Table 1. Twenty eight study sites.

Region Microhabitats No. of sites Remark
Mt. Baekunsan, Jeongseon-gun Ridge 1 Natural habitat
Rock 3
Deoku-ri, Jeongseon-gun Ridge 1 Natural habitat
Rock 2
Jejang village, Jeongseon-gun Rock 5 Natural habitat
Gyulam-ri, Jeongseon-gun Rock 2 Planting
Samok-ri, Yeongwol-gun Rock 1 Planting
Munsan-ri, Yeongwol-gun Rock 1 Planting
Munhui village, Pyeongchang-gun Rock 1 Natural habitat
Mt. Dutasan, Samcheok-si Ridge 1 Natural habitat
Slope 1
Rock 1
Mt. Deokhangsan, Samcheok-si Rock 4
Yeongwol-gun ~ Danyang-gun (rafting area) Rock 4 Newly found habitat
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Fig. 1. Geographical distribution of P. tongkangensis. A: previ-
ously reported, m: planted, ®: newly found in 2011.
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Fig. 2. Site frequency of twenty-eight P. tongkangensis habitats.

slope.

Sl A Ale) ulgl Bl Agela YR, FEME
AME FEAH o] oF 1,000m’ 2 54, A 9wl &
of W AAZL A stalch Aol Heelsh Weal
2] Aol Ak vhelBell Bxskw 9, A%
ol A ukel Fel vt AT ek FA2e) w3
ok o) vl Bl AdelT ARem bl EABE
A9 Bsata ol

Ao 2o, e Ak 9} AbsE]s
o TS AT ot o] AHEZ U
gnjgro] Fxald e e osiA wakd
Elehs AlelM Mg Aoz df &A=
ast FE]el= Aol oF 827 m Fzhell AAjE gl e
AR = o] oF 5m, Ze] F 100m F-7kel], 4%
M= el 10m, A= oF 123 m T2l AA =3
o}

2 QFNNE $7PvI R DFTel® FEH = A

alstel Foletget JUel wAFE 2HAA Al
3} zyloz Al A7kw 2o Brkx] <oF 9
mE ZAbsgE B of v RelA Az 2
tooh A 28 o 1.2km J = Fx3}9)o).

orl

f”*“ Y okt %

E _‘& <> o oL o

é”.=°"

g rulo
w0

J

N

2. =z15i0|

bl

=N

0
114
Rl
o
o
H
1=
0=
4
o

E74Y0IRS TE 200~300mel ZelA A4 gol
2}, el vkl EolRict (Fig. 2). 24k 287)
F 86%7} wsl s olt Alglelet sfelehe uhs)
ot} 1ol wie} AL 7 g8 80~90° &) ¥l =r}
wokeh hslsh wopol Ul w2 RolA 2
7 eateh Te $xA] ARl cheksie
EAL 7.0cm (89 1.3~14.0cm, n=15)0]w, I
EoF pHE: 7.8(H9] 7.3~8.1,n=11)°|git}.

ST AR A4 3728 8o 2 2
5 AdEz 2 Aolk giglert, Wl 2}
Fob ATt ol wES 4R e Ekgith (Table 2). 18
D 2ARAS G AR 2l Aol Slsieh A
e L RO RS e
2p2e) Wesh woie Tepel Al AAs
90%oll Tk, FHZIME HFFol 2E 21
Yol A RS om k), DT Sol Fkelel
Fashlch (Table 3). 2EZAA = 574g0)%, vhele)
o} 3]okEo] BE ZAAAAAM E¥sld.
A2 A2 A AFEA| el A &3] el

Z| A
=

o X, Hm

N
R

].

F:i-l o, (&
r:lJ k1

rlr_tiiL

N



78 2#Z - 0|52 - 0|88t - oS
Table 2. Vegetation structure of the P. tongkangensis habitats.
Region BU DU MH 1 DT DH
Microsite Ridge Ridge Rock Rock Rock Slope Ridge Rock Rock
April
Height (m) Subcanopy 6.0
Shrub 1.0 4.0 0.7+0.2 1.0 1.94+0.9 1.5
Herb 0.1 0.2 0.3%+0.1 0.2 0.4+0.2 0.1
Cover (%) Subcanopy 5
Shrub 2 5 73 3 1014 1
Herb 1 25 9+8 3 3+1 3
August
Height (m) Subcanopy 6.0
Shrub 3.0 4.0 0.8 1.0 2.0 3.0 1.5 2.0
Herb 0.3 0.3 0.3 0.2 0.3 0.3 0.2 0.1
Cover (%) Subcanopy 30
Shrub 40 40 9 15 7 35 50 10
Herb 40 80 40 30 90 75 5 3
BU: Baekunsan, DU: Deoku-ri, MH: Munhui village, JJ: Jejang village, DT: Dutasan, DH: Deokhangsan.
'average + standard deviation
Table 3. Dominant species of the P. tongkangensis habitats.
Species
Region Microsite No. N f P
species Woody Herbaceous
BU Ridge 30 Fraxinus rhynchophylla (16), Arundinella hirta (15),
Lespedeza cyrtobotrya (11) Carex humilis var. nana (15)
DU Ridge 54 Carpinus turczaninowii var. coreana (15) C. humilis var. nana (50)
Rock 23 Trichophorum dioicum (30)
MH Rock 46 A. hirta (10)
DT Slope 37 Buxus microphylla var. insularis (11), C. humilis var. nana (20), Hedyotis diffusa (20),
Elsholtzia ciliate (10)
Ridge 26 B. microphylla var. insularis (20), C. humilis var. nana (40)
Quercus aliena (15), Pinus densiflora (10)
Rock 25 Betula chinensis (30),
B. microphylla var. insularis (16)
DH Rock 13 C. turczaninowii var. coreana (10)

BU: Baekunsan, DU: Deoku-ri, MH: Munhui village, JJ: Jejang village, DT: Dutasan, DH: Deokhangsan.
Species with cover over 10% in the plot are shown. Values in parenthesis indicate cover (%).
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Table 4. Two-way ANOVA by the region and microhabitat for
three morphological variables P. tongkangensis in Baek-
unsan, Deoku-ri, and Dutasan regions.

Variables Factors F-ratio p-value
Rosette siz Region 6.1 <0.01
osetle size Microsite 112.1 <0.01
Region 1.5 0.21

Number of leaves Microsite 16.7 <0.01
Region 3.8 0.05

Number of flowers Microsite 414 <0.01
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