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Abstract: In this study, the structure of forest vegetation in Mt. Seondalsan, Bongwha-gun, was analyzed. Vegetation
data were collected in 137 quadrat plots using the Z-M phytosociological method from June to October 2018. These
data wereanalyzed using vegetation classification, importance value,and species diversity. Consequently, vegetation
was classified as a Quercus mongolica community group that was divided into four communities: Cornus controversa,
Phlomis umbrosa, Pinus densiflora, and Q. mongolica communities. The C. controversa community was subdivided
into Magnolia sieboldii and Parthenocissus tricuspidata groups; the P. densiflora community was divided into Vaccinium
hirtum var. koreanum, Quercus variabilis, and P. densiflora groups. In the C. controversa community, the M. sieboldii
group was divided into the Acer mandshuricum and M. sieboldii subgroups, whereas the P. tricuspidata group was
divided into the Larix kaempferi, Pinus koraiensis, and P. tricuspidata subgroups. In the P. densiflora community,
the V. hirtum var. koreanum group was divided into the Rhododendron micranthum and V. hirtum var. koreanum
subgroups. According to importance value analysis, C. controversa, L. kaempferi, P. koraiensis, Q. mongolica, Acer
pictum subsp. mono, P. densiflora, and Q. variabilis were mainly indicated to have high value in the tree layer. The
species diversity of Mt. Seondalsan was 1.969, which was greater than that of another Forest Genetic Resource Reserve.
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Figure 1. Map showing the survey plots in Mt. Seondalsan.
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Figure 2. Climate diagram of Mt. Seondalsan.

a : Station name, b : Height above sea level(m), ¢
of precipitation(mm), e

: Mean annual temperature(C), d : Mean annual amount
: Absolute maximum temperature(C), f : Mean daily maximum of the hottest month

(C), g : Number of years observation, h : average monthly precipitation exceeding 100mm(black area),

i : Monthly means of precipitation(mm),

j : Monthly means of temperature('C), k : Humid period(lined),

1 : Mean daily minimum temperature of the coldest month('C), m : Absolute minimum temperature(C)
n : Months with a mean daily minimum temperature below 0C, o : Months with an absolute minimum

below.
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Table 1. Community type classification according to plant sociology.

Community group Quercus mongolica

Community 1 o v

Group A B B C

Subgroup 1 2 1 2 3 1 2

No. of community types VU1 VU2 vu3 VU4 VUs vue vu7 VU8 vuo Vu10 VUI11

Altitude (m) 917.9 901.1 681.2 719.3 795.3 1132.6 1009.1 877.3 761.9 983.3 1086.9

Aspect (°) 175.1 182.6 190.3 207.5 194.7 187.2 170.3 178.7 182.3 259.3 184.1

Slope degree (°) 19.1 18.8 12.5 11.9 17.5 12.9 15.7 10.8 20.3 19.7 21.3

Topography 1.8 1.8 3.0 33 2.5 6.8 8.1 8.7 6.1 6.8 6.5

Bare rock (%) 70.0 56.9 17.5 34.0 454 7.0 19.3 28.3 11.8 19.5 6.3

Bare soil (%) 10.0 10.0 53 5.0 55 5.0 11.3 7.5 12.9 8.6 20.0

Litter layer (cm) 3.1 34 23 24 35 32 2.0 2.1 34 2.5 35

Coverage of tree layer (%) 85.6 78.2 80.8 82.5 73.3 71.5 78.6 80.8 77.8 78.6 85.0

7 subtree layer (%) 45.0 38.2 25.0 28.8 25.0 229 275 36.7 333 30.6 30.0

7 shrub layer (%) 40.6 38.5 30.8 30.6 30.8 345 58.6 65.8 35.6 50.3 444

7 herb layer (%) 43.1 39.4 51.7 45.0 354 62.5 40.0 30.0 17.9 43.1 60.6

Height of tree layer (m) 21.5 16.9 20.0 15.6 15.0 12.2 143 17.2 15.9 13.6 11.8

7 subtree layer (m) 10.7 9.3 9.2 9.6 8.0 7.7 8.7 8.0 8.6 8.0 6.8

7 shrub layer (m) 2.8 2.8 2.7 29 2.4 2.0 29 2.4 2.5 24 22

7 herb layer (m) 0.6 0.6 0.6 0.5 0.5 0.6 0.5 0.4 0.4 0.5 0.5

DBH of tree layer (cm) 375 28.6 253 25.1 249 21.3 39.7 37.2 29.2 29.0 21.0
7 subtree layer (cm) 17.4 12.9 11.2 16.3 9.5 9.0 16.7 11.3 11.6 12.4 10.5
7 shrub layer (cm) 3.6 3.0 24 2.6 22 1.5 2.7 23 25 2.7 2.1

No. of present species 30.1 31.5 40.2 341 33.1 36.8 154 14.7 18.4 22.0 26.5

Relevé 8.0 17.0 6.0 8.0 12.0 10.0 7.0 6.0 18.0 37 8.0

1. Character species and differential species of Quercus mongolica community group;

Quercus mongolica (A7) o+2 1+5 JIgh| V15 m+5 V45 V23 V25 Vis Vis V55

Acer pseudosieboldianum (FT+3EU5) V13 1m+4 o2 m+1 112 I+1 I++ V+2 o+2 o+3 24

Lindera obtusiloba (A§73 %) n+2 mi2 V+2 V+2 V+2 122 ++ IV+1 V+3 m+4 I+1

Fraxinus rhynchophylla (Z3dU-) m2 V+4 V+4 V+2 m1s V+2 Trl M+ m2 m+5 V+1

Carex humilis var. nana (7} =% 15A%) 111 I+1 V+3 I++ m+3 122 V+2 V+2 IV+3 m+5 o1t

Calamagrostis arundinacea (“ANZ) o+1 m+1 m+2 155 m+2 V+5 I++ V+3 o+3 V+4 V24

Styrax obassia (Z-FWUE) mi2 o+2 Vi2 V+3 V+2 V+1 T++ V13 m+2 mi3

2. Character species and differential species of Cornus controversa community;

Cornus controversa (55UT) V15 V15 11 oI+2 114 111 112

Ulmus davidiana var.japonica (=55) V24 V14 I+ 14 m+2 R++

Morus bombycis (AHELE) V13 m13 Vi3 V+3 m13 I++ RI11

Staphylea bumalda (I15UH51) mi2 m+3 V+3 V13 V+2 I++

Acer pictum subsp. mono (ILZ 2| L) V+3 V+3 V+1 mi3 Vi4 112 I+1 R++

Schisandra chinensis (21| A}) IV+1 m+3 mi3 V+2 m+2 122 I+1 1+2 I+

Actinidia arguta (The)) JINK) V+5 1 I I I+2 I11 I11

Alangium platanifolium var. trilobum (2FFU5) | IV+1 o+2 I++ o+1 M+1 I++

Clematis heracleifolia (¥ Z3]%) m+1 m+2 M+ m+1 m+3 I++ R++

Cimicifuga heracleifolia (%1F) Vil m+1 I+ o+ m+2 I++ I+1 R11

Hydrangea serrata f.acuminata (AF=T) Vi4 V+4 111 122 n+3

Sambucus williamsii var. coreana (TZEU5) o++ o++ T+ o++ I++ I+

Dennstaedtia wilfordii (33AF2]) o+1 I++ o+ o++ o+2 I++ I++ R++

Philadelphus schrenkii (IL331}5) V+3 V+3 V+2 V+3 V+4 1+2

3. Character species and differential species of Magnolia sieboldii group;

Magnolia sieboldii (FHatZILT) V+2 m+3 I++ I11 I++ o++ R++

Dryopteris crassirhizoma (%) m23 m+3

4. Character species and differential species of Acer mandshuricum subgroup;

Acer mandshuricum (E73U5) V14

Carpinus cordata (71281 V13 R++

Phellodendron amurense (3r#U5h) o+2 111

Actaea asiatica (:=5-4}) o+1 I++ I++

Tilia amurensis (3] L}5) 122 4 I11 122 1+2




Table 1. (Continued).

Community group

Quercus mongolica

Community I i v
Group A B B C

Subgroup 1 2 1 2 3 1 2

No. of community types VU1 VU2 vu3 VU4 VUs vue vu7 VU8 vuo Vu10 VUI11
5. Character species and differential species of Parthenocissus tricuspidata group;

Parthenocissus tricuspidata (B70]d =) 122 V+3 m+3 o+3 R+
Callicarpa japonica (Z} 5 1++ I++ o++ m+2

Rubus oldhamii (%7]) I+ Vi4 m+3 m+3 I++ I++
Chloranthus japonicus (01| Zt) I+ 122 m+2 oI+2 I++ I++ R++ 122
Oplismenus undulatifolius (F527%) m+2 I+1 1+1

6. Character species and differential species of Larix kaempferi subgroup;

Larix kaempferi (YEJZHE) 144 V25 115

Persicaria dissitiflora (7}A]17]) I+ m+1 I+ 111

Celastrus orbiculatus (2213 ) o++ I++

Persicaria thunbergii (I11}2]) o+ 1++

Campanula punctata (2323 o+1

7. Character species and differential species of Pinus koraiensis subgroup ;

Pinus koraiensis (FrU5-) 111 V+5 1+5 1+5
Securinega suffruticosa (S4H#E]) I++ n++ I11

Rubia cordifolia var. pratensis (ZrFZF41) T++ o+ I++
8. Character species and differential species of Phlomis umbrosa community ;

Phlomis umbrosa (%) I++ [++ V+2

Filipendula glaberrima (E|2]3%) M++ R++

Clematis fusca (42F9 ) I++ TM++ I++
Potentilla fragarioides var. major (%FA|ZL) O+ I++ I++
Heracleum moellendorffii (©14>2]) I++

Osmunda cinnamomea var. forkiensis (¥ ILH]) o+2

9. Character species and differential species of Pinus densiflora community ;

Pinus densiflora (22U5-) 144 111 144 111 V55 Vis V+5 m+5
Rhododendron mucronulatum (F&=)) I++ V+3 V+3 m+4 m+3

Fraxinus sieboldiana (&&3FHUH) 1++ 1++ Vi3 Vi3 m+3 IV+3
Rhododendron schlippenbachii (%) o+2 122 I++ 112 V+2 V25 m13 V+5

10. Character species and differential species of Vaccinium hirtum var. koreanum group ;

Vaccinium hirtum var. koreanum (AFoY =Lt V+3 R++

11. Character species and differential species of Rhododendron micranthum subgroup ;

Rhododendron micranthum (Z12] Xgzl) Vi4 111

Melampyrum setaceum var. nakaianum (AN|01=2|9F=) I++ M++

12. Character species and differential species of Quercus variabilis group ;

Quercus variabilis (ZFU5) I11 V+4

13. Companion species group (242 species) ;

Disporum smilacinum (7)) I+ I+ I++ I+ I+ I+ I+2 I+ I+1 1+2 V+1
Astilbe rubra (:=F-23%) I+1 II+1 I+ o+1 [+ ++ I++ I++ I+1 I+1
Carex siderosticta (T|A}Z) o+1 m+1 o+2 I11 V14 I++ m+1 o+2 V+4 V12
Polygonatum odoratum var. pluriflorum (%-=4d) It I++ Trr oI+ V+2 V++ V++ I+ I+ V+2
Kalopanax septemlobus (2-4+5-) o+2 m+5 I++ o+ I+2 o++ o++ V+ o+1 I++
Rhus trichocarpa (71 2U) I11 [++ I++ M++ I++ I++ V+1 IV+1 m+2 I+1

Arisaema amurense f. serratum (A7) o+ M++ M+ Or+ M+1 o+1 I++ I++ o++
Isodon inflexus (AFd}3}) I+1 m+2 V+1 o+ V+2 V12 O++ o+ V+2

* Other 233 companion species omitted.
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Figure 2. Importance value of major species in vegetation unit.

Vegetation unit(based on species composition)

Strtum Species VUL V2 VU3 VU4 VU5 VU6 VU7 VU8 VL9 VU0 VUII
Quercus mongolica (AZU5) 2.7 8.6 - 1.1 16.7 833 - 36.4 30.0 426 80.0
Pinus densiflora (&) - 14 83 37 - 83 100.0 63.6 22.0 328 -
Cornus controversa (&%) 21.6 15.7 - - 133 - - - 2.0 1.6 -
Acer pictum subsp. mono (ILZ 2| L}5) 13.5 10.0 83 7.4 16.7 - - - 2.0 - -
Ulmus davidiana var. japonica (=5U+) 13.5 143 - 3.7 133 - - - - - -

Tree Fraxinus rhynchophylla (&38| 45) 2.7 114 16.7 7.4 133 - - - - 1.6 10.0
Quercus variabilis (&%) - - - 3.7 - - - - 32.0 - -
Larix kaempferi (4 Q7 - 1.4 50.0 - - - - - - 6.6 -
Betula davurica (ZHIEU5) 2.7 29 - 7.4 - 83 - - 6.0 - 10.0
Pinus koraiensis (tUT-) - - - 259 - - - - - 1.6 -
Acer mandshuricum (Z3U5) 13.5 - - - - - - - - - -
Others(23 taxa) 29.7 343 16.7 29.6 26.7 - - - 6.0 13.1 0.0
Quercus mongolica (A2 YY) - 6.1 5.0 12.5 83 385 60.0 54.5 25.0 475 50.0
Styrax obassia (2525 8.1 1.5 10.0 42 16.7 - - - 18.2 10.2 20.0
Acer pictum subsp. mono (ILZ 2| L}5) 8.1 16.7 5.0 83 16.7 7.7 - - 23 - -
Fraxinus rhynchophylla (23| U5) 2.7 7.6 20.0 83 83 30.8 - - 45 34 -
Morus bombycis (AHELFT) 10.8 7.6 20.0 20.8 139 - - - - - -
Acer pseudosieboldianum (FH315-) 13.5 7.6 5.0 42 5.6 7.7 - 9.1 23 6.8 10.0
Actinidia arguta (t}2)) 8.1 10.6 10.0 8.3 5.6 7.7 - - - 34 -

Subtree Fraxinus sieboldiana ()% 38 U5) - - - - - - 20.0 36.4 6.8 13.6 -
Cornus controversa (5% U5) 2.7 152 10.0 42 83 - - - - - -
Ulmus davidiana var. japonica (:=55) 2.7 7.6 - 83 83 - - - - - -
Pinus koraiensis (A 5) - 1.5 - 16.7 - - - - 6.8 1.7 -
Quercus variabilis (=725 - - - - - - - - 18.2 - -
Betula davurica (ZHIEU) - - 5.0 - 2.8 - - - 6.8 1.7 10.0
Carpinus cordata (7} 2|8t 13.5 - - - - - - - - - -
Acer mandshuricum (Z3U5) 13.5 - - - - - - - - - -
Others(21 taxa) 16.2 18.2 10.0 42 5.6 7.7 20.0 - 9.1 11.9 10.0
Lindera obtusiloba (AY73U5) 59 7.0 10.3 6.7 82 22 - 5.6 14.9 7.7 3.0
Rhododendron schlippenbachii (% 39 0.9 - - 2.7 44 12.5 194 9.2 13.9 -
Lespedeza maximowiczii (Z=M2]) - 2.6 5.1 5.0 2.7 17.8 - 2.8 6.9 82 182
Quercus mongolica (A7) - 1.8 2.6 5.0 - 15.6 125 83 34 8.8 152
Styrax obassia (-5 L5) 39 35 10.3 5.0 55 - 10.0 - 11.5 6.2 6.1
Philadelphus schrenkii (3133 15) 11.8 123 10.3 10.0 11.0 - - - - 1.0 -
Acer pseudosieboldianum (G U5) 7.8 44 5.1 33 14 44 2.5 83 6.9 4.1 3.0
Rhododendron mucronulatum (X'22l) - - - - - - 12.5 19.4 8.0 82 -

Shrub  Fraxinus rhynchophylla (&3 L}5) - 2.6 51 33 14 11.1 - 2.8 4.6 6.7 9.1
Fraxinus sieboldiana (4] E3F8 U5 - - - 1.7 - - 15.0 13.9 5.7 8.8 -
Symplocos chinensis f. pilosa (=T AUF) - 2.6 2.6 5.0 - 133 - - 34 5.7 18.2
Rhus trichocarpa (7)-1F5) 2.0 0.9 - 5.0 - - 10.0 139 80 3.1 -
Staphylea bumalda (IL35E) 59 6.1 12.8 83 55 - - - - - -
Acer pictum subsp. mono (ILZ 2| L}5) 7.8 44 5.1 33 82 22 - - 1.1 - -
Rhododendron micranthum (312 &) - - - - - - 15.0 - 1.1 - -
Parthenocissus tricuspidata (97 °)4d =) - - 5.1 - 2.7 - - - - - -
Others(20 taxa) 51.0 50.9 25.7 383 50.7 28.9 10.0 5.6 14.9 17.5 273
Carex humilis var. nana (7= 15AL%) 0.6 13 2.1 0.5 2.1 0.3 8.6 5.5 4.9 3.0 1.0
Quercus mongolica (A ZUT) 0.6 03 0.5 1.0 03 1.8 5.7 44 49 37 3.1
Calamagrostis arundinacea (2 MN%) 1.3 1.0 1.5 0.5 1.5 2.1 1.4 5.5 2.6 34 3.1
Carex siderosticta (T AFZ) 13 2.0 1.0 - 03 24 14 33 1.9 34 3.1
Polygonatum odoratum var. pluriflorum (g22) - 1.0 0.5 0.5 0.9 2.4 5.7 5.5 3.0 23 3.1
Lindera obtusiloba (R735) 0.6 0.8 1.0 34 1.2 0.3 43 44 5.6 22 0.5
Isodon inflexus (AF8}s}) 1.3 1.8 2.6 1.5 2.7 24 - - 1.5 1.6 2.6
Disporum smilacinum (o 7] L}2]) 0.6 1.0 0.5 1.0 0.9 1.2 2.9 22 3.0 3.0 2.6

Herb Athyrium niponicum (7] ZLAF2]) 0.6 13 2.1 2.4 2.7 1.8 - - 0.4 22 2.1
Smilax nipponica (A UUE) - 0.5 - 1.0 - 2.1 - 1.1 4.1 24 3.6
Lespedeza maximowiczii (ZZM2]) - 0.8 1.0 0.5 03 15 - 1.1 3.0 2.7 3.6
Artemisia stolonifera (%]-2-%1 9 14%) - 1.0 0.5 0.5 03 2.7 - - 0.7 22 2.6
Rhododendron schlippenbachii (% 0.6 - - - - - 5.7 7.7 22 2.0 -
Cimicifuga heracleifolia (%1}) 44 23 0.5 15 1.8 03 - - 0.4 0.1 -
Hydrangea serrata f. acuminata (A+4>=%) 44 33 0.5 0.5 0.9 - - - - - -
Parthenocissus tricuspidata (‘&7 )9 =) - 03 2.6 1.9 0.9 - - - - 0.1 -

Phlomis umbrosa (&%) 0.6 0.8 - - - 2.7 - - - - -
Others(257 taxa) 83.0 80.5 83.0 83.5 83.0 76.2 64.3 59.3 61.9 65.6 68.8
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 3. Species diversity index of vegetation units.

A110E A1 (2021)

Vegetation Richness Evenness Diversity Dominance
unit S SD I SD H' SD A SD
VUl 30.1 9.2 0.7409 0.0555 2.4845 0.2127 0.1164 0.0349
vu2 31.5 8.7 0.6687 0.0755 2.2616 0.1619 0.1509 0.0403
vu3 40.2 6.4 0.6378 0.0607 2.3406 0.1910 0.1452 0.0255
VU4 34.1 11.5 0.5925 0.1188 2.0827 0.5755 0.2174 0.1037
VU5 33.1 7.3 0.6342 0.0522 2.2072 0.2748 0.1695 0.0524
VU6 36.8 52 0.5788 0.0745 2.0829 0.2975 0.1813 0.0631
vu7 14.7 4.0 0.6497 0.0488 1.7160 0.1853 0.2283 0.0433
VU8 154 2.6 0.6277 0.0848 1.6980 0.1672 0.2328 0.0394
vu9 18.4 6.7 0.5943 0.0852 1.6936 0.3131 0.2548 0.0846
vul10 21.7 9.9 0.6035 0.1018 1.7837 0.3566 0.2321 0.0914
VU1l 26.5 82 0.5744 0.0902 1.8723 0.4430 0.2256 0.1183
Total 26.2 11.0 0.6216 0.0943 1.9693 0.4083 0.2041 0.0860

o, HEFAURL HLUF 13.9%, AZFe}
SEUE 83% 59 £08 BT 2ES0 FaAE
A vehgon, 7HedasAlE,
=9] &0 7 el Kang et al.

H&ZO| 17%=2 71
AME, T2 5.5%
(2015)2 &=L,

ZE-IZ";:__:

Aekejs AR AU

B

L

0

59| A= AU} 37%=2 7V B
o, AMET} AR 3.4%, 7= TTE5AFES) of

% 59 =2

o wamghch shglon], & ARSI 2 dAEe] 9
A5k glof otmsre] B FALToL HEFe) BF

3 Age o] Fax7t BA vehd Ao wekE e,

9) a2 (AT 9)

AYT] 99] WEZE SR A= T 32.0%= 71
= Uebgtom, AU 30.0%, AU 22.0% 59 o
2 UE otg5-0] $a = AdURE7E 25.0%% 7t
& =A vehen, 2ot ZE Tt 182%, A=
U, S, SRR 6.8% 50 o' UER
ok W50 FaAe AT 149%2 71 A YE
o, ZFMULE 11.5%, FH 92% 59 o2 Byt
H20] 29 A= Y7FIET} 5.6%E 71 =4 YERte
s 7RE TS ATRSE AT 4.9%, AEuE 4.1% 59
© BTt 2= AU, U AdeeEu

S A= 0 Z(Byeon and Yun, 2016), nE-Z2] &
2 750 dAske Aol etk

v

fo o &y H P %
ol
s e

2
N

10) Uk u g (A AT S 10)

A 109] WES FAX|E ALURTE 42.6%E 7t
F=A UER e, AU 32.8%, YEAAUHE 6.6%
o] <=0 & Yepylth g Eo] F a2 AZURTL
7.5%2 7174 =7 debg o, 2 EFa U 13.6%, &
WL 10.2% 59 =02 Yetdth #E3] 34
= AZo] 139%E 7MY w4 Uetgey, AZuRet
EFY U 8.8%, EX TS gl 82% 59 o =E

oft o

~

B N oft

& =A vebgen, Euel SRguE 10%E U
L AIZUETL 50.0%2 71
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)
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383 2OHELE 0.20410.0860 2 UERGTE 93
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25} AR A AR BT A 5 1

7} 227 UERTE Lee et al(1996)2] 732} 2175}

2 A9 AR T o] el 2 Fobg
T2 BAE 2.322(Lee et al, 2018), = 1.977(Kim et
al,, 2018), &7 4337 2.673(Kim and Cho, 2017), &3}
s}Ho] Zeue 1.590, thAJAF 1.590(Son et al., 2016), £7
3| FAE BAL 0.9607(Lee et al., 2012) 0.2 ATEAF AFH 5
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