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Habitats Environmental and Population Characteristics of Iris koreana Nakai, a Rare and Endemic
Species in Korea. Pi, Jung-Hun (0000-0002-2383-3991), Jeong-Geun Park (0000-0001-8841-2082), Ji-Young Jung
(0000-0003-2393-1222), Jeong-Seok Park (0000-0003-3585-7509), Gang-Uk Suh (0000-0003-0987-5455) and Sung-
Won Son* (0000-0002-3018-9321) (Plant Conservation Division, Korea National Arboretum, Pocheon 11186, Korea)

Abstract  The sustainability of Iris koreana, a rare and endemic plant designated by the Korea Forest Service,
is threatened due to artificial factors such as habitats loss and climate change etc. and internal factors such as
changes in biological properties of the habitats etc. but conservation biology 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 May, 2015, population characteristics [density (stems m ),
flowering rate (%) and leaf area size (sz)] in 1. koreana habitats such as Buanl~6 (BA1~6), Jangseong1~2
(JS1~2) and vegetation characteristics (phytosociological research and ordination analysis), and abiotic
environments [soil temperature (°C), soil humidity (%), transmitted light (mol-m™-d™") and canopy openness
(%)] were measured. . koreana was mainly distributed at elevation 50 to 150 m and 2 to 11° slope. Slope
direction was shown as 90 to 193°. The average degree of canopy openness was 11.9%. It showed the highest
at BA2 (17.5) and the lowest at JS1 (7.7). The average degree of transmitted light was 6.3 mol-m2-d”". Tt
showed the highest at BA2 (10.1) and the lowest at JS1 (3.6). Population density showed average 25.8 (stems
m?). It showed the highest at JS2 (19.7) and the lowest at JS1 (9.3). flowering stems showed average 16.9
(stems). It showed the highest at BA3 (35) and the lowest at BAS5 (4). Leaf area size was average 94.1 cm®.
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Fig. 1. A map showing the location of study site in South Korea.
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DCCA (detrended canonical correspondence analysis)= &+
AAE o]g-3te] E43H% I (Hill, 1979; Hill and Gauch,
1980), A7 2] A2 Ter Braak and Smilauer (1998)2]

Table 1. Geographical characteristics of Iris koreana Habitats.
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L RE YA 9] =B E (canopy openness) H F
2F (light availability) 2 &35l 438t At (Fig. 2), =%
2E APA (BAL~6,IS1~2)0ll A ST SHEHE (%)
o] WHFE A7t 156467, 17.5+2.13, 144+1.1,97+
17,109+439,85+09,76+15 % 113+14%2 Ltepyt
ok BA2 A 7H A YERE L, IS10A] 71 WA yret
gk 593 24 A-NA 243 FF(mol-m - day ™)
o] WA Z+7F 8.6+3.7,10.1+£1.0,7.7+0.8,48+1.3,
63+27,42+09,3.6+09 ¥ 53+0.62 Vet 23
Ao PeFe BA20IA 7HY A Urebetal IS1olA 7t
% A Uebgth

Site Altitude Direction Slope Rock exposure Bared soil Litter layer Soil temperature Soil humidity
(m) ) ) (%) (%) (cm) () (%)

BA1 83 104 11 4.0 46.3 35 279 247

BA2 82 139 9 10.0 413 525 240 235

BA3 66 191 4 35 450 4 199 31.0

BA4 50 165 2 4.8 0.8 225 199 299

BAS 88 96 7 3.6 04 25 22.1 219

BAG6 84 89 10 6.0 1.5 2 219 233

JS1 150 193 6 298 18.8 1.62 20.1 253

JS2 149 174 8 30.5 17.8 1.75 20.2 30.2




CYRE XX
25
ab p<0.05
a
20
S 1
2 abc bed
o 151 T
S bcd
Q cd
[e]
Z 10+ d d
o
C
©
&}
5_
BA1 BA2 BA3 BA4 BA5 BA6 JS1 JS2

105

25

p<0.01

N
o
L

—
(6]
L

ab

—
o
L

(6]
L

Transmitted light (PPDF) (mol-m™-day™)

Hm

BA2 BA3 BA4 BA5 BA6 JS1 JS2

o

BA1

Fig. 2. A comparison of Canopy openness (%) and Transmitted light (mol-m™-day™") in 1. koreana habitats.

Table 2. No. of Stems, Density, Flowering and Flowering rate of
Iris koreana Habitats.

Site No. of Density Flowerin Flowering rate
Stems (stems/m?) J (%)

BAl 735 36.75 18 245
BA2 639 31.95 13 2.03
BA3 458 229 35 7.64
BA4 585 29.25 24 4.10
BAS 302 15.1 4 1.32
BA6 232 11.6 7 3.02
JS1 186 9.3 9 4.84
JS2 993 49.65 25 2.52

3. 7iHZ £

1) EARE E4, e Y ZAS

LR Eol 24 BAI~6T) JS1~294 242 735,639,

458, 585,302, 232, 186 © 993&0] £33} AU
(stems/m*)= JS20| A 49,650 & 7} =9kl JS10A 9.3
° 2 71 dopth A EHE = BA3OIA] 7P W9k, BAS
ANxe 718 HA vepstth WSk (%) BA3O|A 7HE
=4 UEFs T (Table 2).
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Mgt Aat(Fig. 3), AA o2 &5 /1A (41.6%)7F 7}
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Fig. 3. Leaf area classes distribution of /. koreana in each study site.

3) tAQQInto| ApktA|

LFRE AR 9 3 a3 MALEA (S5 st
NA) Atole] AH/TAE AASHH T (Table 3). 71 A3},
B SHREHETE B2 XA =FRE S5 B2
Ao 2 YR} O (CO-NS r,=0.484 2 LA-NS r,=0.433),
FEg ARAEE Btk
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Table 3. Correlation coefficients (Spearman’s) analysis between environmental factors and population attribute of /. koreana.

Alt Slo RE BS LL CcO LA ST SH NS FP
Alt 1.000
Slo 214 1.000
RE A75%* —.054 1.000
BS 267 —.339% ALTH* 1.000
LL —A431%* 344 —A55%% — A27%* 1.000
CO —.263 006 —.187 045 S509%* 1.000
LA —.318%* 005 —.278 034 S525%% 971%* 1.000
ST —.001 387 —.210 -.017 238 362% .399% 1.000
SH —.075 —317* —.037 037 099 080 —.016 —.524%% 1.000
NS -.023 —.208 097 .325% A51 A84H* A33%% 037 278 1.000
FP =172 —.026 032 310% 054 339% .306%* —.121 318%* 402% 1.000

*p<0.05, #* p<0.01

Alt: Altitude, Slo: Slope, RE: Rock exposure, BS: Bared soil, LL: Litter layer, CO: Canopy openness, LA: Light availability, ST: Soil temperature, SH: Soil

humidity, NS: Number of stems, FP: Flowering population
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Fig. 4. Ordination diagram based on a DCCA (detrended canonical
correspondence analysis) of species and environmental mat-
rix of /. koreana habitats.
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Table 4. Canonical coefficients and inter-set correlations between
ordination axes and environmental factors.

Canonical Correlation
coefficient coefficients
1 2 1 2

Altitude -0.374 0.623 -0.371 0.677
Slope 0.435 —0.345 0.109 —-0.439
Rock exposure -0.287 —-0.207 -0.224 0.276
Bared soil —0.265 —0.128 —0.505 —0.138
Litter layer -0.729 —0.066 -0.182 —0.480
Canopy openness 2.334 0.512 —-0.322 —0.541
Light availability —-2.362 —-0.623 —-0425 —-0.564
Soil temperature -0.173 —0.251 —0.254 —0.550
Soil humidity —0.146 —0.046 0.099 0.189
Eigenvalue 0.390 0.355
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Pi. r="Pinus rigida Pi. d=Pinus densiflora Ju. m=Juglans mandshurica

Qu. a=Quercus aliena Ae. p=Acer pseudosieboldianum Co. k=Cornus kousa
Co. c=Cornus controversa Li. o=Lindera obtusiloba De. g=Deutzia glabrata
Po. v=Pourthiaea villosa Ir. k=Iris koreana Di. s=Disporum smilacinum

Fig. 5. Vegetation cross-sectional view of /. koreana habitat (BA1).
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zg %*46& A3, AN 414 FejE vheho], 1
4oz %2 ARl oYstn Yt AoR B
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Ht}(Shin et al., 2014).
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NAES W) X 1 ole] A Tuo] v
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