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A Study on the Relationship between the Distribution of Native
Herb Species and Site Factors at Subalpine Zone in Mt. Odae'
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ABSTRACT

To obtain the basic data for the conservation and cultivation of native herb species under the forest,
the relations between distribution of native herb species and site factors, distribution of native herb
species, and site factors were surveyed on natural forest at subalpine zone in Mt. Odae.

Ainsliaea acerifolia, Pseudostellavia palibiniana and Pimpinella brachycarpa were distributed mainly
on broadleaved mixed forest, Clematis fusca var. coreana, Carex sidevosticta, Isodon excisus and Vicia
unijuga did mainly on gab sites. The distribution of Ligularia fisheri, Aconitum pseudo-lacve var,
erectum, Cacalia hastatz and Artemisia stolonifera were significantly differed between slope direc-
tions. Artemisia stolonifera was distributed more frequently in south directed slope, and Ligularia
fiskeri, Aconitum pseudo-laeve var. erectum and Cacalic hastata were distributed more frequently in
north and west directed slope than the other. The distribution of Aconitum pseudo-laeve var. erectum
and Artemisia stolonifera were significantly differed between soil moisture conditions. Artemisia stolo-
nifera was distributed mainly on the dry site, but Aconitum pseudo-laeve var. erectum did mainly on
the dry site. Negative correlations between density of Clematis fusca var. coreana, Carex siderosticta,
Isodon excisus and Vicia unijuga and crown coverage was proved.

Aconitum pseudo-laeve var. erectum, Pimpinella brachycarpa, Mechania wrticifolia, Smilacina ja-
ponica and Pseudostellaria palibiniana were mainly distributed on wet and shady sites under forest
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canopy, but Pedicularis resupinata, Clematis fusca var. coreana and Artemisia stolonifera did on

sunny sites at forest edge or gab.

Key words ; species correlation, vegetation type, slope direction,soil condition
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Fig. 1. Location map of surveyed plots in natural forest at subalpine zone in Mt. Odae
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Table 1. Correlation between site factors and density of major native herb species

Site factor \ Species Sp.l | Sp:Z2 | Sp.3 | Sp.d | Sp.5 | Sp.6 | Sp.7T | Sp.8 | Sp.9
Vegetation type .063 .330* |-.022 |-.058 |-.230 -.067 229 | -.174 |-.317
Slope direction 191 076 |-.166 007 (-.120 | -.139 .251 | -.082 .096
Soil moisture -.08 |{-.016 |-.091 |-.003 |-.013 |-.275 | .001 |[-.070 34
Litterfall depth -.260 | -.106 |-.096 013 018 | -.286 | .079 176 175
Soil depth - 135 | -.144 [-.105 |-.054 254 | -.104 | -.282 .205 125
No. of herb species .010 110 | -.012 21 187 .343% | .079 .066 124
Crown coverage -014 | -.277 138 .076 .170 092 | -.325% | .021 .322
Altitude .290 222 .083 .058 |-.061 | -.091 051 |-.214 | -.014
Soil pH -.182 -.342% | 192 | -.179 | -.136 -.023 025 | -.199 |-.148
Site factor \ Species | Sp.10 | Sp.11 | Sp.12 | Sp.13 | Sp.14 | Sp.15 | Sp.16 | Sp.17 | Sp.18
Vegetation type -.184 052 |-.029 036 | -.127 | -.400° | 318 | -.447°* | -.447**
Slope direction A37 | -.062 |-.087 |-.084 |-.023 .018 M0 [ -184 | -.184
Soil moisture 261 | 071 | 159 |-.222 |-.240 | 020 -.172 | .126 | .196
Litterfall depth 033 | -.029 |-.060 |-.258 119 161 |-.114 [ -.070 |[-.070
Soil depth J31 | -7 -.114 | -.183 072 .409* | -.055 .136 136
No. of herb species |-.054 .084 118 287 159 1 -.010 | -.002 118 118
Crown coverage J74 | -048 ) 174 | -113 ) L1 257 | -.462**| .189 | .189
Altitude 04 |-.166 | 120 |-.118 |-.030 |-.235 | .101 |-.473%*|-.473"*
Soil pH 008 | .203 |-.352° |-.127 | .254 | .364" |-.040 | .296 | .296
Site factor \ Species | Sp.19 | Sp.20 | Sp.21 | Sp.22 | Sp.23 | Sp.24 | Sp.25 | Sp.26 | Sp.27
Vegetation type -.205 -.196 |-.435**| .303 037 -.162 316 (-.140 |-.141
Slope direction -.157 -.037 |-.066 225 | -.347 | - 147 .180 | -.008 |-.298
Soil moisture .095 .087 146 | -.187 | -.408* | -.102 {-.275 |-.172 .064
Litterfall depth 101 -.024 .086 .070 .092 130 | -.162 204 1 -.105
Soil depth 124 J185 1 .200 | -.325% |-.106 .049 | -.360* 097 [ -.100
No. of herb species | .001 | -.058 | .093 | .122 | .459**| .156 | .038 | .088 | .230
Crown coverage .187 132 220 1 -.483*" | -.178 070 |-.410* | .085 11
Altitude -.431**| - 111 |-.257 160 |-.074 | -.079 148 043 | -.307
Soil pH .093 .020 .059 051 ) .162 31 | -.064 .250 ‘{ .292

**,* indicate significance at 1,5% level
Sp.1)E ¥ (Ligularia fischeri)
Sp.4) 2 A YA (Adenophora remotifiora)
grandifolia)
Sp. 93 H (Aconitum pseudo-laeve var. erectum)
Sp. 1) B (Angelica decursiva)
sieboldi)  Sp.14)A ¥ 7| Vel (Disporum ovale )
Sp. 16)H At & (Carex siderosticta)
diamantica)  Sp. 198 AW E(Meehania wrticifolia)
Sp. 2DV =(Pimpinella brachycarpa)
stolonifera)
Sp.26)x 8 2 Z(Astilbe chinensis var, davidi)
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Sp.2) %ol E(Pedicularis resupinata)
Sp.5)At 2 B (Paris verticillata)
Sp. N7V B (Clemalis fusca var. coreana)
Sp. 10)2#A Y} E(Cacalia hastata)
Sp. 12+ W (Veratrum patulum)
Sp. 15)F 3 (Ansliaea acerifolia)
Sp. 17E W8 B(Pseudostellaria palibiniana)

Sp.22).s 2 W-E(lsodon excisus)
Sp.24)H B( Veratrum maackii var. japonicum)
Sp.2N &AW Z(Viola orientalis)

Sp.3) %% (Aconitum jaluense)
Sp.6)A ¥ # (Saussurea
Sp. )Ml A 2 A (Galium trachyspermum)

Sp.13)5 52 E(Asarum

Sp. 18) 74 Al v 8 Viola
Sp.20)E & W (Smilacina japonica)

Sp.23)% & 9 Y #(Artemisia
Sp. 250 ei B Vicia venosissima)
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Table 2-1. Density of major native herb species by vegetation type(No. /4m?)

~—. Species

Vegetation type——_ Spl  Sp2  Sp3  Spd Spb Sp6 SpT  Sp8  Sp3  Spld  Spll  SplZ

Broadleaved mixed g9 231 0.3 331 LIS 16.2% 1965 0.6 162 460 29 1.9

%‘;f;i‘t’s mongolica ;g3 90 gogh 183 0.61 7.3

b 27.17b 27.00ab §.91b 3.26b 9.87 2.13b

Broadleaved and

conifer mixed forest 1.67  1.78 0.00b 1.22 0.67 4.47 21.11b 6.44c 5.67b 0.00b 0.22 0.33b

Gab site 2.00 1.83 2.00a 0.33 0.00 0.00b 68.33a 7.33bc 0.67b 24.00a 9.00 16.17a
Mean 1.33 212 045 194 0.69 825 29.02 24.27 941 549 6.2 3.4l
F-value 0.487% 0.966™ 0.031* 0.152%° 0.567 0.026* 0.023* 0.008** 0.014* 0.001** 0.147" 0.004*"

Table 2-2. Density of major native herb species by slope direction(No./4m")

~__ Species

Slope direction—._ Spl Sp2 Sp3 Sp4 Sph Sph Sp7 Sp& SpY  Spld Spll  Spl2

Southern 0.33b 4.50 0.00 1.83ab 0.17b  2.67 31.00 51.17 12.83 2.67 18.00a 1.67
Eastern 0716 1.29  0.29 1.21b 0.07b 12.36 26.71 20.00 7.21 4.79 9.64ab 2.64
Western 4.00a 1.80 0.20 0.40b 1.60ab 5.60 12.20 17.80 10.00 0.80 0.40b 0.00
Northern 0.92b 2.77 0.08 4.15a 1.6%a 6.15 19.38 20.08 13.85 1.00 1.69b 2.31
Plain field 1.850 1.38 1.31 1.15b 0.23b 9.54 46.69 23.15 5.54 13.85 4.15b 7.46
Mean 1.33  2.12 0.45 1.94 0.69  8.25 29.02 24.27 9.41 5.49 6.29 3.4
F-value 0.014* 0.122™ 0.156™ 0.023* 0.038* 0.496™°0.233%50.126™0.354™°0.078™ 0.038" 0.515™

Table 2-3. Density of major native herb species by soil moisture(No. /4m®)

ol S Spl Sp2 Sy Spd Sp Se ST Sp8  Sed Spl0 Spll  Sp2

Dry 220 3.70  0.00 0.00b 0.10 4.11 46.30 17.20 6.50 6.80 16.60a 9.30
moderate 0.8 2.00  0.90 2.10ab 0.45 11.95 23.05 25.00 9.15 8.70 5.55b 2.55
Wet 143 148 0.24 2.71la 119 6.71 26.48 26.95 11.05 1.81  2.10b 1.43
Mean 133 212 0.45 194 0.69 825 29.02 24.27 941 549  6.29 3.4
F-value 0.230™ 0.116™ 0.176™° 0.047* 0.170™ 0.204™ 0.208™ 0.637™° 0.593™ 0.214% 0.007* " 0.091™

** * indicate significance at 1,5% levels,and NS indicates not significant at 5% level

Differences in letters vertical columns indicates significance at 5% level for Duncan test

Sp. 1)23 (Ligularia fischer)  Sp.2A RN (Saussurea grandifolia)  Sp.3) 87V ¥(Clematis fusca var.
coreana) Sp.A)AN W (Aconitum pseudolaeve var. erectum) Sp.5)d#IE(Cacalia hastata)
Sp.B)YXEH (Amsliaea acerifolia) Sp.7T) W Ah&(Carex siderosticta)  Sp.8)E 78 %(Pseudostellaria
palibintana) Sp L& (Pimpinella brachycarpa)  Sp.10)2-21W-E(Isodon excisus)

Sp. 1)\ &9 9 A 2(Artemisia stolonifera)  Sp. 125 Vicia venosissima)
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DEH, EEE 9 HE B MEHhREK
dlA 7 gel gAstRed, s7htE, A4}
X, sedE 9 JuldES AdA s "ol
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Table 3. Correlation between major native herb species

sp.1 sp.2 0.3 sp.4 sp.5 sp.6 sp.7 sp.8 sp.9 sp.10sp.11sp.12 sp.13 sp.14 sp.15 sp.16 sp.17 sp.18 sp. 19

sp.1 0 M -0 -.00 4 <00 -.23 -4 -07 -.04 -05 03 -8 -.13 -2 -8 07 .0
sp.2 -% 02 -26 .10 45 -4 02 -2 24 08 -5 -2 4 -3 23 40'-.00
sp.3 J9 -7 .09 -12 -.08 -7 -05 -.19 -05 .08 .06 -.05 .04 -1 -.03 -.16
sp.4 -08 .02 -09 a2 -11 -06 .01 -11 .1 -20 -23 -.02 -.04 -00 -5
$p.9 20 -7 11 -13 4 -03 .00 07 4 -17 10 -1 4 -2
sp.6 -10 -6 -08 -06 .15 .08 -05-19 -09 -4 =26 .30 -2
sp.7 -03 .3%* -.08 -0 .12 -12 -41 -05 -8 .78 .30 .16
sp.8 07 -02 -17 26 .05 41° .08 .57t .02 -9 .03
sp.9 =13 -2 9 -24 .09 -05 01 .29 .10 .0
sp.10 07 -06 .39°-.18 -10 -.19 -10 -.19 -.18
sp.11 -1 0= -2 -2 M 028
sp.12 02 .53* .50** .35t -.06 .26 -.11
sp.13 07 .3 -4 -06 -.04 -.19
sp.14 21 6315 -.02 -.12
p.15 At -6 10 -8
sp.16 -4 -.05 -1
sp.17 26 53
sp.18 07
sp.19

** * indicate significance at 1, 5% level
spl). (F#)Liguiaria fischeri
spd). (RAH)Adernophora remotiflora
grandifolia
erectum  sp9). (Wie]UE)Angelica decursiva
spll). (HALZ)Carex siderosticta
spl3). (F74AulE)Viola diamantica
japonica  splB). (B VE)Pimpinells brachycarpa
spl8). (8§29 9Y&) Arfemisia stolonifera

sp2). ($01&)Pedicularis resupinata
sph). (Bt7 ) Paris verticillata
spD). (87 X8 )Clematis fusca var, coreana
spl0). (FEN)Ainsliaea acerifolia
spl2). (&1 %) Pseudostellaria palibiniana
splid). (871732 )Meehania urticifolia
spl?). (LeW-&)sadon excisus
spl9). (WWHE) Vicia untfuga

sp3). (F7¥)Aconitum jaluense
sp6). (M4 N)Saussurea
sp8). (W) Aconitum pseudo-laeve var.

spl5). (E%d)Smilacina
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