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Abstract

As a result of the Four—River Restoration Project in Korea, the habitat of endangered plant species of Aster altaicus
var. uchivamae and Polygonatum stenophylium, which had been natively grown in the riparian zone of Namhan
River, was destroyed and artificial replacement habitats were created. In this study, Habitat Suitability Index (HSID)
was used to determine whether the replacement habitats are suitable for each species or not. From October 2015 to
July 2016, Habitat Evaluate Procedures (HEP) were conducted on two replacement habitats of A. altaicus var.
uchivamae (Gangcheonsum and Sum-River) and on two replacement habitats of 2. stenophylium (Gangcheonsum
and Youngjuk) in the Namhan River watershed. As evaluation parameters for A. altaicus var. uchivamae habitat,
habitat matrix (ratio of unburied gravel), height above the ordinary water level, soil nutrients, and light conditions
were selected and for 2. stenophyllum habitat, soil texture, light conditions, and coverage of companion species were
selected. HSI was applied to evaluate the suitability of each replacement habitat. According to the result of the
evaluation, replacement habitats of A. altaicus var. uchivamae and P. stenophyllum located in Gangcheonsum have
relatively high HSI values as 0.839 and 0.846, respectively. On the other hand, replacement habitats of A. altaicus var.
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uchiyamae in Sum—River and 2. stenophyllum in Youngjuk zone have HSI value of 0, indicating unsuitable habitats
for these species. This is the first attempt to apply HSI for plant species in Korea and proved the usefulness of HSI on

plants.
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Fig. 1. Study sites in Namhan-river and Sum-river. 4-1:
Gangcheonseom, Yeoju-si; +-2: the lower Sum-river region,
Wonju-si; +3: Yeongjuk zone, Chungju-si.
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Table 1. Definitions of suitability index values (Brown et al., 2000).

SI value Description of habitat use

High density of relative abundance in field studies;
high reproductive or growth potential; active
preference in behavioral studies

1.0

Common occurrence or average density in field

0.5 S . .
studies; average reproductive or growth potential

Rare occurrence or low density in field studies;
tolerance documented in field or laboratory
studies; litter potential for growth or reproduction

0.1

Little or no occurrence in field studies; mortality
may occur in laboratory or field studies; active
avoidance in behavioral studies
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Fig. 2. Suitability index graphs for habitat variables of A. altaicus var. uchiyamae.
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glom@ Sl = 06258 AFEE|Adct. ¥ CATE 10 ~ . 5
25 cm 2719 7ol e oF 10% AEE e You oDersiy |
2SI, = 0.125% AFEE ) 24e) AYTE Beon % + = Coverage
60
o 12.5 m ¥ 3ol YAt 9leBR S, = 0.495, BX] % o
127 m e Tol 9k Qong §, = 0446, C £ 20 -
AFE 13.0 m &2 Fo] st glema SI, = 0.408 Z s 08
2 77y AEE Ty AL R e AR 2Bk ) 0 2
i Q10 2
o], A7l 7184 F= F4tE2 11.10 mg/kg, BAT9] 20
7F8A R FAGES 12.74 mg/kgl® BT 692 ~ 5 m' 10
0 M,

12.83 mg/kg W¢jolB &, SI; = 18 AEEch CA19
718 R AR 526 mg/kgo 2 FE FEFo] wi¢
ol SI; = 0.7342 AE= i el 2A4H ggsy
Aol A AAA] B RS 7HE]E HE2,
oFz] grot k2] FEe| 100% F=E 7HE
2, Sly = 12 AFEE| 9 cH(Table 2).

A7 shRel 2AE &R0 dAAAAE @ =
Ab A3, 10 ~ 25 cm A7)0 2pZo] 21H ] oF 80% HE
ol SIy = 12 A== Qlct. 22y 7o) tiAlA
N2l HeE 162 m w2 3ol A5k 9l S, =
AFEE QI AAR AW A5t glo] §
dojur] o= Aoz wogch Ao <
Ao HlEl] =2 13.07 mg/kgl®, Sl = 0.844%
FEEQUTE A7l 285 ggsRAo] A4 A
S 7HEE B2, B5F0] EAsHA] got kA Bl
100% F=E 7tAE AXZ0|BR, S, = 12 AFEE It
(Table 2).

7|5} B+g o]4ste] HSIE 243 A, 1ol AX
T= HSIZF 0.839, BAFE= 0.5952 B 1o A7t
AL ] At FEE Ve oR2 “AE0.84 > HSI >
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Table 2. SI and model component HSI scores at replacement
habitats for A. altaicusvar. uchiyamae.

Gangcheonseom Sum-river
A Zone B Zone C Zone basin
N 1 0.625 0.125
S, 0.495 0.446 0.408
Sl 1 1 0.734 0.844
Sl 1 1 1 1
HSI 0.839 0.595 0.334 0

Natural A zone B zone Czone Sum-river

Gangcheonseom

Fig. 4. Density and coverage of A. altaicusvar. uchiyamae at natural
and replacement habitats. Vertical bars indicate + SE.
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shete 0ghS AUW HSIZEF 002 ArEHr), o] ohoF
L5 ol7t AAst7] s a2l 84 F ol o

Lot AYPEojAE Sttt 7HS AAlE
A= e g2480] HFE 1o 7P ge=

A wele] At kot AN A 7% o
7 olgte AL moEd. 4= @4 x4 2, 4%

o AN FH A2lA) Zo Bl BTl v
5H §e WEE A4stn Qo 248 AN A
* SPLEA0)Y] WEL 5% ofshz 2AlEgle.

e the AAAEFel FHth Yt

r
S
WX

=
Astarl 7] 2ol g2

| =2

Aso] st vehd 4 Qe CAE F714oR H
2ot glo] 2P e vl w2 Wkel mEo] A& F&
£ Ho|u(Fig. 4), ALl olAgt AAS(38/mY)el Hlsh
o9 e ZAES Holu §lo] Tk Aol AAX2A
O] AYLTt g SIS 5= Stk o]t 191H < 7S]
o] 2 F ol LA olabd, HSI g2 A&EsE b g
glod Hr} AF&9 HSI model ¥H5 4= Ut

ST a2d AR B B4 AT, me
o] gfo]l Wit 61.3%= FAE EFLZ, S = 0.8242
Az EQlTh Aol AR Well AAE 2P T

171 10 2 uEoR FES 152 JA4TH
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ST 3 otdfolM SFE2 e B2 1 x(64.3%) =
AABE o™ AL ET} 6.7%2, S, = 12 AM&H
ek SS5s=de e A7) 74 @ A Auh 7
A AR UellA A7), Az, 4, &, 47
o], F= Fol AASL UGt o] F At e
P22 Soeadll 4EEdS v&ste] s 2A IF
= 1 4 e Folrh dAIAAA Wl 2= 20.8%,
P22 5.7%8 HEE AAsty Jem=z S =
0.7352 Ar&E% Ath(Table 3).

B.

=2 249 T2 A= ES W 2
o] skeFo] Bt 62.92%=, 511 = 12 AZEYh 18y 9%
] AA A2 YRS e FHos AHS 7He
BE O HEEo] 27| om orol Athg=7t 100%= Lebd
o webA] SL = 008 *%HO*OD% % iA} A7+ 10747
/m?o] Gre WL} 63%= e mxg Hoj Pgo| By
st (Fig. 5). 78] @7 2AF At 7o tiAlA Al
A UlellA SR E, 2o, &, SYolE, /Mgx 5ol AAst

A QI o] & FRYEN 2o, 22 S5 =
£ 545 Asfisto] s 2A] FFE v F sl Fol
of A AAAR] Wl Al Fol M= Bt 93.6%=, SI; =
0.064= 4H=EIth(Table 3).

71t Bat& olgste] HSIE 24 A3, A &
S5 AAAAE HSIZF 0.84602, 2 ATolA] A
At QAL AR O] AT ALE 7Foz ‘o] HIHHSI
> 0.84)' A M A2 2 Rt ¥, GFA]1Y] A
A 22 HSI7F 022, ‘A gabA] oF-2(HSI € 0.1)" thA Al
A2 2 FRE

Table 3. SI and model component HSI scores at replacement
habitats for . stenophyllum

Gangcheonseom Youngjuk zone
S 0.824 1
SI, 1 0
NE 0.735 0.064
HSI 0.846 0
35 90
O Density
80
30 % + m Coverage
70
25 60
- 0
N
£ o]
£ 20 50 §
> 0
= 45 40 @
0l
Q 10 >
20
5 10
0 m |,
Natural Gangcheonseom Youngjuk zone

Fig. 5. Density and coverage of P. stenophyllum at natural and
replacement habitats. Vertical bars indicate + SE.
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