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ABSTRACT

The forest vegetation of Mt Nagjang, southwestern Korea were classified into ten
associations m four alliances of one order by Z-M school method as follows:
Querccetalia serrato-mongolicae ord. nov.
Rhododendro-Pinion densiflorac all. nov.
Rhododendro mucronulati-Pinctum densiflorac Kim et Yim 1986
Acero-Quercion mongolicae all. nov.
Rhododendro-Quercetum maongolicac assoc. nov.
Carpinion laxiflorae Kim et Yim 1986
Quercerum variabilis Kim et Yim 1986
Carpinetum laxiflorae Kim ct Yim 1986
Carpinetum tschonoskii Kim ct Yim 1986
Daphniphyllum macropodum cormmunity
Quercus aliena-Carpinus tschonoskin community
Corno-Zclkovion serratae all. nov.
Corno-Linderctum erythrocarpac assoc. nov.
Torreyo-Zelkovetum scrratae assoc, nov.
Acero-Zelkovetum serratae assoc. nov.
On the other hand, four groups and six subgroups were divided by the species assodation, and
their groups and subgroups showed the coincidence with the alliances and associations,

phytosociological units,
INTRODUCTION

Mt. Nag¢jang national park area is largely covered with hombeam (Carpinus) forest and oak
(Quercus) forest but pine (Pinus) forest in disturbed area. Hornbeam forests have been
recognized as a distinct forest vegeration in cool-temperate zone in Korea, that is, Carpinus
laxiflora and Carpinus tschonoskii arc character specics in middle and southern part of cool-

temperate zonc, respectively (Uyeki, 1933; Yim, 1977b; Kim and Yim, 1986b). Mongolian oak
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{(Quercus mongolica) is widely distributed throughout southeastern Siberia, Mongolia, Manchuria
and Korca (Miyawaki er al., 1983) and has been also recognized as a dominant species in middle
part of cool-temperate zone in Korea (Baek and Yim, 1983; Choi and Yim, 1984; Yim and
Baik, 1985). Mongolian oak has been found in more cool area and more xeric area than those
of hornbeam species (Yim, 1977b; Jang and Yim, 1985; Yim and Kim, 1985). Japanese red pine
(Pinus densiflora) 1s usually found ar disturbed area or rocky arca.

Hornbeam forest, oak forest and pine forest are main communities in cool-temperate zone of
Korca. However, these vegetations are not yet fully recognized in phytosociological and
ecological viewpoints. To clarify these problems, the study on the forest vegetation of Mt.
Naegjang was carried out by the Ziirich-Montpellier school method (Z-M method) and
association analysis.

We thank Mr. Jae-Ki Ko for his assistances in the field works.
STUDY AREA

In Mr. Nagjang area (ca. 75.8 km?, 35°24'30”-35°31"15"N and 126°48740”-126°56"20"E) there
are two main peaks, Sinseonbong (763 m) of Nacjang temple area and Backhagbong (722 m) of
Backyang temple area (Fig. 1). The mountains chiefly. formed from andesites, Kycongsang
voleanic rocks in the Cretaccous period, are characterized by steep slopes or rock ridges, thin

soil layer and variation of strcam water volume, especially in upper part. The soils of the
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Fig. 1. Map showing the study sites. Arabian numerals: relevé numbers in Tables 2-9.
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mountain show the variations of stony loam and stony sandy loam in the upper part, gravelly
loam and gravelly sandy loam in lower part and sandy loam in flat land (Officc of Rural
Development, 1975).

For a long time, many trees had been repeatedly cut for the use of house building or fire
wood. Herbaccous plants had also been grazed for domestic animals, collection of edible plants
and shifting agriculture. However, beforc national park settlement in 1971, the forest has been
preserved under laws of natural conservation.

Kira's warmth index 107.3C - month (Yim and Kira, 1975), Thornthwaitc’s moisture index
53.9 (Yim and Kira, 1976), mean annual temperature 12.5 C and mcan annual precipitation
1263.9 mm (Fig.2) based on the data of Jeongju metcorological station, ca. 10 km northwest of

the mountain were referred to the discussion.
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Fig. 2. Climate diagram of Jeongju near Mt. Nagjang. The two curves chart monthly mean remperature

(C) and precipitation (mm) ; barring where the precipitation curve lies above the temperature
curve presumably represents humid season and black area (mean monthly precipitation in excess of
100 mm) perhumid scason, and black boxes indicate months with 2 mean daily minimum below
0C, cold scason. Additional information in the figure includes elevarion, mean annual temperature,
mean annual precipitation, mean daily temperature maximum of the warmest month, and mean

daily tempcrature minimum of the coldest month.

METERIALS AND METHODS

Vegetation survey. By thc Z-M method the cighty six relevés were selected (Braun-Blanquer,
1964; Werger, 1974; Miyawaki et al., 1981) during 1985-1987 (Fig.1). 10 m X 10 m (5 m X

5m, 15 m X 15 m or 20 m X 20 m on occasion) size quadrat in minimal area was set randomly
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at every relevé. The dominance and sociability of vascular plant specics and habitat conditions
in cach relevé were described. The plant name was recorded according to Lee (1979).

Tabulation. By tabular comparison method (Kiichler, 1967; Shimwell, 1971; Mueller-
Dombois and Ellenberg, 1974; Toyohara, 1977; Suzuki et al., 1985) plant communities were
classificd. To derermine the vegetational units of the forest, the communitics classified were
compared with those of other regions (Miyawaki er al., 1983; Yim and Baik, 1985; Kim and
Yim, 1986a).

Correlation analysis between species. Species associations were determined with the X+ test by
the use of a 2 X 2 contingency table (Shimwell, 1971; Kefshaw, 1973; Krebs, 1978) and species
constcllation based on X values was prepared by merhods of Agnew (1961) and Kershaw
(1964). The results of corrclation analysis between species were compared with vegetational

units classified by tabular comparison method.
RESULTS AND DISCUSSION

Hierarchy of Mt. Naejang forest vegetation. The forest vegetation of Mt. Naejang area was
divided into eight associations in four alliances of one order and two communities and their
associations were also subdivided into several subassociations as follows:

Quercetalia serrato-mongolicae ord. nov.

Rhododendro-Pinion densiflorac all. nov.

Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 1986

Acero-Quercion mongolicae all. nov,

Rhododendro-Quercetum mongolicae assoc. nov.
' Typical subassoc., Rhododendron yedoense var. poukhanense subassoc. and Sasa borealis
subassoc.
Carpinion laxiflorae Kim cr Yim 1986
Quercetum variabilis Kim ct Yim 1986
Typical subassoc. and Sasa borealis subassoc.
Carpinetum laxiflorac Kim ¢t Yim 1986 )
Typical subassoc., Hydrangea serrata for. acuminata subassoc. and Sasa borealis subassoc.
Daphniphyllum macropodum community
Carpinetum tschonoskii Kim ct Yim 1986
Typical subassoc. and Sasa borealis subassoc.
Quercus aliena-Carpinus tschonoskii community
Corno-Zelkovion scrratac all. nov.,
Corno-Linderetum erythrocarpae assoc. nov.
Hydrangea serrata for. acuminata subassoc. and Sasa borealis subassoc.
Torreyo-Zelkovetum serratae assoc. nov.
Typical subassoc., Thea sinensis facies and Sasa borealis subassoc.

Accro-Zelkovetum serratae assoc. nov.



March 1988 Kim & Yim : Classification of Plant Communities 5

Typical subassoc. and Sasa borealis subassoc.
In the above hicrarchy system onc new order, three new alliances and four new associations
were found as marked with “nov.” (Table 1).

Nature of various units. The character specics of Quercetalia serrato-mongolicac ord. nov. are
mentioned such as Quercus mongolica, Quercus serrata, Viola acuminata, Fraxinus vhynchophylla,
Smilax china, Disporum smilacinum, Prunus sargentii and Carex siederostica. Quercus mongolica and
Quercus serrata were known as the specics with a wide range of thermal distribution, Warmth
index (WI) 18=111 in the former and W1 40-122 in the latter (Yim, 1977a) and the character
species of cool-tempcerate deciduous broadleaf forest zone. Pinus densiflora, Carpnus laxiflora,
Carpinus  tschnoskii, Zelkova serrata, Quercus variabilis and Quercus monolica showed their
characteristics of distributional range along the climatic, topographic and cdaphic conditions in
the mountain. This order is similar to Quercetalia serraro-grosserratae in Japan. However, the
latter differs from the former in character specics with Quercus servata, Prunus sargentii, Vibrunun
dilatatum, Castanea crenata, Pourthiaea villosa, Corylus sigboldiana and Callicarpa japonica (Miyawa-
ki et al., 1983).

Rhododendro-Pinion densiflorae all. nov. is characterized with Pinus densiflora, Rhododendron
yedoense var. poukhanense, Vaccinium oldhamii, Juniperus rigida and Rhus verniciflua as in Mt.
Sconun (Kim and Yim, 1986a). This alliance is similar to Pimon densiflorae Suz.-Tok. 1966 in
Japan but differs in character species composition, having Pinus densiflora, Vaccinium oldhamii,
Juniperus rigida and Lyonia ovalifolia var_ elliptica as the character species (Miyawaki et al., 1983).
Rhododendro mucronulati-Pinerum densiflorac is included in this new alliance in the mountain.

The character species of Acero-Quercion mongolicac all. nov. include somc species such as
Quercus mongolica, Artemisia keiskeana, Carex lanceolata, Viola dissecta var. chaerophylloides,
Fraxinus sieboldiana and Acer pseudo-sieboldianum. Quercus mongolica was known as character
specics of middle parts of cool-temperate deciduous broadleaf forest zone with WI 46-90
optimal range (Yim, 1977a). This species has been found at the more xcric-upper parts of the
slope than in hornbeam species and usually accompanied with Acer pseudo-sieboldianum as in Mt.
Seolag, Mt. Chiri and Mt. Gyeryong (Jang and Yim, 1985; Yim and Kim, 1985; Song, 1985).
This alliance is distinguished from other alliances by the presence of Quercus mongolica,
Artemisia keiskeana, Carex lanceolata, Viola dissecta var. chaerophylloides, Fraxinus sieboldiana and
Acer pseudo-sieboldianum as character species. In the new alliance Rhododendro-Quercetum
mongolicae is included in the mountain.

In Carpinion laxiflorac Kim et Yim 1986 Carpinus laxiflora, Styrax obassia, Sapium japonicum,
Euonymus sachalinensis, Acer pseudo-sicboldianum var. koreanum, Lindera obtusiloba and Styrax
Jjaponica are observed as character species, Carpinus laxiflora was known as character species of
sonthern and middle parts of cool-temperate deciduous broadleaf forest with optimal range of
WI 76-89 (Yim and Kim, 1985) and found at middle and lower slopes of thc mountain.
Carpinus laxiflora, Carpinus tschonoskii, Quercus variabilis and Quercus aliena showed different
ccological behaviors among them in climatic, topographic and cdaphic conditions as in Mt

Seonun (Kim and Yim, 1986a). The alliance includes three associations, Quercetum variabilis,
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Carpinctum  laxiflorac and Carpinctum tschonoskii, and two communities, Daphniphyllum
macvopodum and Quercus aliena-Carpinus tschonoskil community.

In Corno-Zelkovion scrratac all. nov., Zelkova serrata, Staphylea bumalda, Zanthoxylum
piperitum, Acer mono, Thalictrum acutacfolium, Oplismenus undulatifolius, Celtis sinensis, Cornus
controversa and Lindera erythrocarpa ave dctermined as character specics. They occur near the
mountain strcam and on the well drained stony slopes as in Mt. Seonun (Kim and Yim,
1986a). This alliance differs from Zelkovion-serratac Miyawaki et al. 1977 in Japan except
Zelkova serrata. In the Japancse alliance Zelkova serrata, Meliosma tenuis, Celtis jessoensis, Acer
carpinifolium, Kerria japonica, Lindera obtusiloba, Cornus brachypoda, Ostrya japowica, Parabenzoin
praecox, DPhiladelplus satsumi, Athyrium niponicum and Ewonymus fortunei are found as the
character species (Miyawaki er al., 1983). In the new alliance three associations, Corno-
Linderetum crythrocarpae, Torreyo-Zclkovetum serratac and Acero-Zelkovetum serratae are
descriminated.

Plant associations.

Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 1986 (Table 2).

Pinus densiflora, Rhododendron mucronulatum, Milium offusum and Festura ovina as character
specics occur more abundantly at the lower parts of the mountain, disturbed and poor habitat
such as hillock, cxposed ridge and dry arca. In the tree layer of the association Quercus
variabilis, Quercus servata, Prunus savgentii, Juniperus rigida and Castanea ¢renata are found as
companion spccies with lower coverage and in shrub layer Rhododendron mucronulatum,
Rhododendron yedoense var. poukhanense, Lespedeza bicolor, Rosa multiflora, Symplocos chinensis for.
pilosa and Stephanandra incisa as shrubby specics, Quercus aliena, Quercus dentata, Styax japonica,
Albizzia julibrissin, Rhiss verniciflua, Corylus heterophylla var. thunbergii, Fraxinus rhynchophylla
and Carpinus tschonoskii as tree saplings. The herb layer is composed of some constant specics
such as Milium offusum, Artemisia keiskeana, Festuca ovina, Smilax china, Carex lanceolata,
Preridium aquilinum var. latiusculum, Disporum smilacinum, Aster scaber, Melampyrum roseum,
Agrimonia pilosa and Swmilax nipponica. Lillium tsingtauense, Atractylodes japonica and Partrinia
scabisaefolia are rarely found. Similar floristic composition is also found in Mt. Seonun (Kim
and Yim, 1986a). Thercfore, the pine association of this mountain belongs to the Rhododendro

mucronulati-Pinctum densiflorae Kim et Yim 1986.

Rhododendro-Quercetum mongolicae assoc. nov. (Table 3).

The character species, Quercus mongolica, Rhododendron schlippenbachii, Melampyrum roseum and
Ainsliaea acerifolia occur on the upper parts of the slopes and somewhat xeric sites in the
mountain as in Mt. Seolag, Mr. Chiri.and Mt. Gyeryong (Yim and Baik, 1985; Jang and Yim,
1985; Song, 1985). The mongolian oak forcst developed at elevations above 600 m in the
mountain js proposed here as a new association, Rhododendro-Quercetum mongolicae, as a
climatic climax. In the tree layer of the forest Quercus variabilis, Framinus sieboldiana, Quercus

serrata, Platycarya strobilacea, Carpinus laxiflora and Prunus sargentii are found with companions in



Table 1. Synthesis table of forest communities on it. Naejang, Korea
Quercetalia serrato — mongolicae ord. nov.
I. Rhododendro - Pinion densiflorae all. nov.
A. Rhododendro mucronulati -~ Pinetum densiflorae Kim et Yim 1986
IT., Acero = Quercion mongolicae all. nov.
A, REhododendro - Quercetum mongolicae ass. nov.
III. Carpinion laxiflorae Kim et Yim 1986
A. Quercetum variabilis Kim et Yim 1986
B. Carpinetun laxiflorae Kim et Yim 1986
C. Daphniphyllum macropcdium community
D. Carpinetum tschonoskii Kim et Yim 1986
1V. Corno = Zelkovion serratae all. nov.
A, Corno = Linderetum erythrocarpae as5s. nove
B. Torreyoc — Zelkovetum serratas ass. nov.
Ce Acerco = Zelkovetum serratae ass. nov.

) I 11 IIT Iv
Community A A A B C D A B ©
Number of releves 7 1L 26 6 3 11 6 7 6
Average number of species 29 29 27 25 23 2L 29 30 26
Differential species groups
1, Fraxinus rhynchophylla IIT II1IT I 1 I Iv II r

Vicla acuminata I Iv IT ITI 1 IIT v II IIT
Smilax china vV III v IIT 1 v II II
Disporum smilacinum IIT IV IT 1Iv =2 II II II r
Prunus sargentii IIT II ITT II 1 IV : r
Carex siederostica II IIT II 1T II
Quercus serrata I1r It Vv I 2 1Iv r r r
2+ Pirmus densiflora vi IT I r
Juniperus rigida 11T
Rhododendron yedoense
var. poukhanense III)I11I I I
Rhus verniciflua III| I II IIT IT r
%, Quercus mongolica v 1T
Artemisia keiskeana v Ivy r T
Carex lanceoclata vy IV |IIT
Vicla dissecta var.
chaerophyllcides Iy IvyIzr 1 1111 r II r
Fraxinus siebcldiana Il IV{IiI 1T 1 ITII r
Acer pseudo-sieboldianum vy IVIII 2 IV r T
L. Carpinus laxiflora IryrzIzr v 2 IJIIr. r r
Styrax obassia IIf T 1Iv 1 II} r r
Sapium Japonicum "IT) IT 1z 3 Iv)IiI IT
Euonymus sachalinensis If r v 1 II| IT IT 1II
Acer pseudo=-siebeldianum
var. koreanum T 1 IV vV III
Lindera oblusiloba vl v v 3 IVy VvIIT V
Styrax Japonica vV IIT] Iv 1II vl ITI r
5. Zelkova serrata 11T II|III Iv 'V
Staphylea bumalda I I IT{III II I1T
Zanthoxylum piperitum I IIX I| IT II 1II
Acer mono II IIIX 1 IIfI1v 1T Vv
Thalictrum acutaefolium I II 1T v IV
Oplismenus undulatifolius I I1I 1Iv 1Iv 17I1II{ Vv V ¥V
6. Rhododendron mucronulatum ITI| 1T II 1II
Fegstuca ovina IrTy 1T
Milium effusum Ivy i1 r r
7. Rhododendron schlippenbachii Vi I I1T II
Melampyrum roseum IIT) Ivy I IT1 r
Ainslisea acerifolius II1| I IT 1 II I1I Jr’_II




8

10.

11.

12.

13.

1L,

15.

16.

k=

Quercus variabilis
Lesrpedeza bicolor
Indigofera kirilowi

Viburnur dilatatum

Symplocos chinensis
for. pilosa

Rhus trichocarpa

Daphniphyllum macropodum

Carpinus tschonoskii
Meliosma myriantha
Stephanandra incisa

Lindera erythrocarpa
Cornus controversa
Arisaema amurense
Alangium platanifolium
var, macrophyllum

Torreya nucifera
Adenocaulon himalaicum
Disporum sessile

Polysticum tripteron

Hydrangea serrata
for. acuminata

Celtds sinensis

Sasa borealis
Lysimachia clethroides
Platycarya strobilacea
Dioscolea batates
Galium trachispermum
Corylus heterophylla
var. thunbergii
Castanea crenata
Codonopsis lanceolata
Vitis flexuocsa
Smilax nipponica

Pteridium aquilinum
var. latiusculum

Aster scaber

Sorbus alnifolia

Miscanthus sinensis
var. purpurascens

Atractylodes japonica

Lespedeza maximowiczil

Quarcus aliena
Smilax sieboldii
Meliosma oldhamii
Desmodium oxyphyllum
Persicaria filiforma
Flaxinus mandshurica

Rhus_chinensis
Ampel ops?snbrev1pedunculata

var. heterophylla
Akebia quinata
Parthenocissus tricuspidata

11T vl V| II 11 T T
IV ITI|IIT 3 r r
III ITT|(IIT} IV
I II1 111 Vi 2 III VvV III r
IT II IT|1IIT 1 II r r
I ITI| IV 1 IT 1T T
T 3 1T r
III II 1II I 1 vy r r T
I7T) II ITX T
1T I II Iv| r III T
I 11T IV =2 1Iv) VI|III v
IT II 1II 2 IV V| II IIT
T 1 IiT
r II 1 r|{ IVIIII IV
I II v IV
I I|TIT r
ITIT| II
I 2 r IV riIII
I 1 r II IIT
I IT 111 r| IV
Iv v III 3 IV IV IIT IV
IT III I I 1 IT II
I II IiI II II
IT IIT I II IIT
I II II 1 IV IV III
JIT r II T
II T 1T
I II IT
II I IT r r
IIT 1II I _ IT II r
v III II II
III II I
11T IT T T
IIT 1II T
T IIT r
I IT 111 I
I I IIT IIT i1
I I T 2 1T II r
I 1 II T
I r IIT IIT 11T 1T
IT IT II
IT 1T r
I I I I IT IT
I r II II r
I I r IIT IIT
T r II IIT




Table 24 Vegetation table of Rhododencro smeronulati — Pinetum densiflorae
Quercetalia serrato — mongolicae ord. nov.
Rhododendro = Pinion densiflorae all. nov.

Rhododendro mucronulati — Pinetum densiflorae Kim et Yim 1986

Serial number 1 2 3 L 5 6 7
Releve number 8, 76 82 85 83 63 52
Altitude(im) 120 350 170 130 220 300 300
Slope aspect S NW S NW S5 N W
Slope degree(°) 20 g 10 5 35 7 25
Topography U L U L U U M
Quadrat size(m<) 100 100 100 100 100 100 100
Height of tree-l layer(m) 15 12 18 14 17 20 10
Coverage of tree-l layer(%) 75 9 85 75 90 70 65
dbh of highest tree(cm) 36 22 26 30 35 38 19
Height of tree—2 layer(m) L . 3 5 3 10 7
Coverage of tree-2 layer(%) 10 . 10 20 10 60 60
Height of shrub layer(m) 2 1.5 1.5 2 1l 2 3
Coverage of shrub layer(%) 65 SC 90 S0 %0 95 O
Height of herb later(m) 0.8 0.5 0.5 05 0.5 0.5 0.8
Coverage of herb layer(%) 80 S0 90 &C 60 30 50
Number of species 25 3L 35 30 31 31 18
Character species of association
Pinus densiflora Tl: | 5.5 5.5 5.5 545 5.5 5.5 3.3
T2: | 1.2 . . 1.2 1.2 2.2 .
S: . . . + . . +
Rhododendron mucronulatum S: | +e2 +.2 + . . el .
Milium cffusum Hi | 262 + 1.2 2.2 2.3 . .
Festuca ovina H: . + + . + . .
Character species of alliance
Rhus vermiciflua St + + + + . . .
Juniperus rigida T25: le2 . . + * . .
Rhododendron yedoense
var. poukhanense S . 3.3 . + + . .
Character species of order
Smilax china H: + + + + + + +
Quercus serrata T2: . . . . . 1.2 2.2
: + . . + 2,2 . +
Disporum smilacinum H: + 242 + . + .
Purunus sargentii T25: ++ . . . £ e le2+
Fraxinus rhynchophylla S: + + . . . + .
Carex siderostica H: + . + . . . .
Companions
Quercus aliena S: 3.2 2.2 3.3 Lely 2.2 2.2 .
Styrax Japonica T25: . + + + + + 4.2
Carex lanceolata H 1.2 + 1.3 + . + +
Pteridium aquilinum
var. latiusculum H: . + + + + + 262
Artemisia keiskeana H: 3.3 3.3 2.3 12+ . .
Lespedeza bicolor H: <+ 1.2 + + 22 . .
Albizzia Julibrissin S: + . 1.2+ . +
Quercus variabilis T25: + 2.2 . + . 2.3+
Corylus heterophylla
var. thunbergii S: . + + + . .
Indigofera kirilowi H: + . 242 - 2.3 . +
Aster scaber H: . + + + + . .
Melampyrum roseum H: . + + + + . .
Agrimonia pilosa H: . + + + . + .
Smilax nipponica H: . . + + + + .
Quercus dentata S . 2.2 ¥ R 1.2 . +
Carpinus tschonoskii S . + . + . R +
Cocculus triocbus H:  + . . . + . +

Adenophora triphylla



var. Jjaponica

H: . + + + . . .
Youngia denticulata H: . + + + . . .
Isodon inflexus H: . + . + + . .
Sorbus alnifolia St . + + . + . .
Viola manshurica H: . + + . . + .
Miscanthus sinensis
Var. purpurascens H: . + + . + . .
nemerocalils iuiva a3 - . + . + "; .
Rosa multiflora S: + . . . . + .
Symplocos chinensis for., pilosaS: . + . + . . .
Stephanandra incisa S: . . . + . + .
Castanea crenata T25: . N . . +
Patrinia scabisaefolia H: + . . . + . .
Prunella vulgaris
var. lilacina H: . + + . . . .
Lysmachia clethroides H: . . + . + . .
Lillium tsingtauense H: . . . . + + .
Atractylodes Japonica H: . + . . + .
Pueraria thunbergiana H: . . . . + + .
Robinia pseudo-acacia 3: + . + . . . .

Rare species: Zanthoxylum schinifclium(1:5—}, Rhus chinensis(1:S—+),
Prunus ishdoyana(h:5—+), Oplismenus undulatifolius(l:H-1.2), Youngia
sonchifolia(l:H—), Artemisia princeps var. orientalis(l:H—+),Erigeron
amunus(4:H—+), Artemisia japonica(k:H—+), Artemisia sylvatica(3:H—+),
Solidago virga—aurea var. asiatical3:H—+), Cymbidium goeringii(3:H—+),
Ostericum sieboldii(3H:—), Syneilesis palmata{3:H—+), Platycarya str-—
obilacea(5:H—+), Lilium leichtlinii var, tigrinum{58—+), Araria elata
(1:T2—), Viburunum dilatatum(6:5—), Pyrus calleryana var. fauriei(b:
5—+), Securinega suffruticosa(6:5—+), Euonymus alatus(6:5—), Morus
bombycis(6:5—), Spiraea prunifolia var. simpliciflora(6:5—+5, Scilla
scilloides(6:H—), Galium trachispermum(é:H—+), Viola acuminata(é:H—+),
Viola dissecta var. chaerophylloides(6:H—), Lillium cernum{é:H-+),
Meehania urticifolia(é:H—+§, Vitis coignetiae(4:H—+), Quercus acutissima
(#T1—), Fraxinus sieboldiana(7:S—+), Lespedeza maximowiczii(7;s-1.2),
Smilax sieboldii(L:H—+), Platycodon grandiflorum(2:H—+), Sanguisorba
officianalis(2:H—+),

Data of survey: Relevé No. 52; Aug.8, 1985, No.b3; Mayl?7, 1986, No.76;
Jun.8, 1986, NO.82-85; Jun.22, 1986.

Note: L; lower part of slope, M; middle part of slope, U; upper part of
slope.



Table 2, Vegetation table of Rhodcdendre — Quercetum mongolicae
Quercetalia serrato — mongeolicae ord. nov.
Acero - Quercion mongeclicae all. nov.
Rhodcdencére — Quercetum mongolicae ass. nov.

a. Typical subassociation

b, Rhododendron yedoense var., poukhanense subassociation
c. Sasa borealis subasscciation

a b c
Serial number 1 2 3 L 5 6 7 8 9 10 11 12 13 1L
Relevé number 7L L2 65 71 26 58 72 75 8l 73 22 25 2L 66
Altitude(m) 600 650 500 570 750 550 670 500 720 680 550 720 650 600
Slope aspect SW W MW S SE 8§ ® N N S E E SE 38
3lope decree 40 22 35 30 30 38 35 45 10 25 35 25 25 35
Topography v v ¥~ U T v T U T T U T U U
Quadrat size(m?) 100 100 100 100 100 25 100 100 100 100 100 1CO 100 100
Height of tree—~1 layer(m) 11 10 12 17 10 5 @8 15 & 15 10 & 11 8
Coverage of tree~l layer(#) 80 70 8 90 75 75 60 60 85 85 60 50 70 G5
dbh of highest tree(cm) 15 18 17 22 1, 8 14 30 19 35 17 15 1& 18
Height of tree-2 layer(m) & 7 5 7 6 . L 58 . 5 & 5 7 L
Coverage of tree-2 layer(%) 70 50 70 65 L5 . 20 75 . 80 80 70 60 10
Height of shrub layer(m) 2 3 2 2 3 2 2 2 2 2 3 2 3 2
Coverage of shrub layer(%) 85 80 75 90 85 50 98 90 90 48 30 85 30 L5
Yeight of herb layer(m) Ca5 Cu5 005 0u5 0u8 Cu5 05 0u8 048 0.8 Cul 0.8 0.8 0.8
Coverage of herb layer (%) 90 90 50 &0 L6 A0 98 4O 100 90 80 95 S0 100
Number of species 3L, 30 30 L0 17 18 33 23 23 39 2, 31 31 19
Character species of assoclation
Quercus mongolica Tl: /.{...l{, 3.3 3-3 L}-.!—L 3.3 3.3 1-]-.1-1- 30" . 5.5 J'B 2.2 3-3 3.3
T2:|2.2 1.2 2.2 3.3 1.2 - 2.3 . 5.5 L}-.»}-‘,‘ . 2.2 . .
S:| + . + o+ o+ 1,2 . 3.3 + . + - .
Rhododendron schlippenbachii T2: + . . . . . . + 243 1ol + . +e2 +
511242 2.2 3.3 4 243 . 1.2 1.2 3.3 242 142 142 442 +
Helampyrum rcseum H:il3.3 1.2 . o le2 W heh 1.2 . 3.3 0+ . + 2.2
Ainslizea acerifclia Hel o 12 + 2,3 . . . . 243 + . . .
Differential species of subassocociations
Rhedodendron yedoense pmmm———— -
var. poukhanense 31 4+ . L2 00 . . 3333+ . e e .+
o
e mm e mm————————
Sasa borealis H: + « + . . . o 1420303 2.2 2.2 3.3 3.3 5.51
Character species of alliance
Acer pseudo-sieboldianum T2: 442 o 142 142 & & & 142 142 & 24212 & +
S5: + + + + - - + 2.2 2.2 1.1 - » . -
Carex lanceolata Hi o+ + 4+ 12 4+  + 4 Leli Re2 o 1e2 2.2
Artemisia keiskeana H: . + . . + . + + + + + + + +
Fraxinus sieboldiana T2: . . . - - » + 1.2 - . + e 243 +
S . e + + . v 242 142 142 + + . la2 +
Viola dissecta
var. chaerophylloides Hy + + + + + 4+ . + + . . . +
Character species of order
Disporum smilacinum Hi 3e3 + 1.2 1.3 o 242 + & 2.2 1.2 442 . 2,2 2.2
Viola acuminata H: + + + . . + . + 4+ . + .
Carex siderostica H: + + . 2.3 . o+ . 1212 40 0+ o+ .
Quercus serrata T1T2: . 1.2 . =+ + » la2 1.2 . . e 1.2 2.2 .
Smilax china He: « 4+ . . . . . e + + .+ + 4+
PI“LmuS Sargentii T122: + i +.2 + N . » . - - - . » . .
Fraxinus I‘hy‘nchophy'lla T2 _S_: + - - i . - » - - - - . - -
Companions
Quercus variahilis . _ ) Tl: 2.2 3.3 2,2 2,2 2.2 2.2 1.2 1.2 . 1.1 . « la2 3.3
T283: « "+ 1.2 + = + 4 4 & e e +e2- & -
Tindera oblusiloba S: 1.2 + + + . + + o+ . + + o+ . .
Var. latlisucuium or r  Tv T - v w . . - . ]
Artemisfa sylvatica — T 7 H: & -4+ - + e+ . £ + _+ + . . .
Styrax japenica T23: + . o 23 . Ha2 . o+ . e 142 & o+ .
Isodon inflexus H: 1,2 . + + . + . e+ 2.3 &+ . .
Hosta longipes H: . . + o+ o+ . + o+ . . + . + .
Lysimachia clethroiaes g 0+ + 0+ 0+ .+ . N T
Indigofera kirilowi H: . . + 1.3 « + . . . + 1.3 1.2 + .



Lespeueza bicolor L. « T . F L T N . . Kl
Viburunum dilatatum T+ . . + o+ . + + e 1ol W . . .
Platycarya strobilacea T2S: o o + +% o o o o + & o Fd Tel
Rhododendron mucromuilatum S: . + . e l.2 . - . - e 142 1.2 + -
Atractylodes japonica H: + + . + o+ . + . . . . . .+
Styrax obasgsia T2: l.2 - - - - . . » . 2e2 - . 1.2 .
S: 1e2 . . + N . R « 1,1 . + -
Symplocos chinensis for. pilosa S: + .« o+ 12 . s *t 4 e, *t e a4 s .
Aster scaber H: + . + . . . . . + + . + .
Carpinus laxiflora T1: . . - . te2 . o 2a2 « Teld . + .
T2 H . . . - +a 2 » - 1 - 2 - » - - +a 2 -
S: + - . - . - - - + ™ + -
Pinus densiflora T15: . . . « + * . e + F +el .
Smilax nipponica H + - . + . . » - + + - - . -
I\filium offusum H: - - . + . - + - + + » - - +
Carpinus tschonoskii T23: + + . . . . s FeZ . 242 . - . .
Carex okamotoi H: . . 2.2 + - - 202 + - - . . - .
VaCCiniuﬂ'l Oldham.ii S M - . ™ - - 1 .2 - + - . . » .
Acer mono T2§: + . + . . - . - + . o« +e2
Lespedeza maximowiczii S: . . . . + 1,2 . . . . + + .
Oplismenus undulatifolius H: 1.2 . v e . e & o lal & e e
Clematis mandshurica H: + . . + » - . - . + - . . .
Festuca ovina H: . . . + - - 242 + - . . . - .
Galium trachyspermum H: + . + o+ . + . . . « e . . .
Partrinia villosa H: . + . - + o . . . . . . . .
Stephanandra incisa S . . . . . . . . . + . + . .
liscanthus sinensis
var. purpurascens H: . . - . N . . . . 0t . .
Chrysanthemum zawadskii
V&ar » latilobum H . . . . ™ + - . . - - + . .
Cornus controversa T25: . . « ot . . . - o« t X, o e .
Asarum sieboldii . H: . . - - - » + - - + ‘» - - -
SynEilESiS palmata : . . . + . . . . . 1 ol . . - .
G-alimﬂ Spurium H: - - . - N - + » - + » - ™ -
Sy‘nurus deltoidES : . - - + . - 4 - . . N - » »
Sapiu.m japonicum T2§_: . _"_' . . - ™ . - - . . - +02 .
Py‘rola japonica H: - . + - . - . . - . - - + ™
Vitis flexuosa H: - . - - . - . - - - » + .
Hemerocallis H: + + . . . . . . . . . . - +

Rare species: Cornus kousa(12:T1—), Rhus chinensis(12:T2~1.2,5—+), Lilium tsingtauense(12:H—+)
Rubus crataegifolius(12:E—+), Sedum polystichoides(12:H~+), Potentilla flagarioides var. major
(12:H~+), Astilbe chinensis var. davidii(12:H—), Lindera erythrocarpa(10:T2—+,5—+), Iris ner—
tschinskia(10:H—+), Peucedanum terebithaceum(7:H—), Agrimonia pilosa(7:He+), Adenophora lamar-
ckii{7:H—+), Vitis coignetiae(13:H—+), Liliope spicata(13:H—+), Puéraria thunbergiana(13:H—+),
Adenophora triphillia var. japonica(2:H—), Desmodium oxyphyllum(2:F—+), Aconitum chiisanense
(2:H~+), Staphylea bumalda(l:H—+), Zanthoxylum schinifolium(l:H—+), Euonymus sachalinensis(L:
Set)y Vitis thunbergii var, sinuata(L:H—+), Rubus corchorifolius(/:H—+), Codonopsis lanceolata
(1,:8+), Rhus trichocarpa(l1:T2-1.2), Viscum album var. coloratum(1l:H-+), Saussurea seoulensis
(11:H—+), Ligusturum ibota(é:S—+), Etsholtzia splendens(6:H-+), Castanea crenata(2:T1—+), Quer-
cus aliena(2:T2—), Alnus hirsutaz2:5-+), Rhus verniciflua(8:S—+), Davallia nariesii(8:H—+),
Actinidia arguta(l4:T2—+). _

Date of survey: Relev® No.22-26;Aug.5,1985, No.L2;Aug.7,1985, No.583Aug.9,1985, No.65-06;May 17
1986, No.71-75;May 25,1986, No.81;Jun.8,1986.

Note: M; middle part of slope, Uj upper part of slope, T; LoD



sctls e veSCLatli Il DALY Ji wlElueobwi valloaoliols
Quercetalia serrato — mongolicae ord. nov.
Carpinion laxiflorae Kim et Yim 1986
Quercetum varigbilis Kim et Yim 1986
a. Typical subassociation
b, Sasa borealis subassociation

a b
Serial nurber 12 3 L 5 & 7 & 9 10 11 12 13 1, 15 16 17 18 19 20 21 22 23 2L 25
Releve number 9 23 18 53 56 7 59 57 88 4 5 50 10 20 41 19 80 70, 17 55 3L L9 Li & &2
Altitude(m) 420 600 350 400 300 500 £50 400 550 LOO 4GO 500 L10 L50 40C 400 7¢0 L78 LOD 200 2C0 AJ0 530 570 20C
3lope aspect 5 E 5% W 8§ 8§ 5 SE 5 N 3z 3 3 5 3z L YEOSW 5 § 8& N S S 3
Slope degrse(®) 20 37 35 30 20 20 25 20 25 23 5 28 23 33 30 30 30 35 30 28 30 30 25 3G 23
Topography ., g o M ¥ L U ¢ M U ¥ L U N U U ¥ U M ¥ MM M N ¥ U I
Cuadrat size(m2) 100 1C0 1C0 1C0 100 255 100 100 10C 100 400 1C0O 225 100 100 100 16C 100 100 100 1Q0 100 1CC 225 100
Height of tree-i laver(m) 10 9 15 13 1, 17 10 12 14 14 15 14 17 13 10 10 18 20 12 13 10 14 14 16 11
Coverage of tree-l layer(%) 80 L5 75 75 75 8 75 75 70 90 70 7C 70 70 &5 45 8 §5 8 75 70 8 70 ¢ 70
dbh of highest tree(cm) 20 27 22 20 26 56 16 21 24 18 3§ 34 20 28 22 37 25 20 2L 25 1, 18 38 53 22
Heiznt of tree—2 laver(m) & 7 7 & & 7 7 8 6 & 7 8 7 v 0~ & 8 g 7 8 7 7 8 7 7
Coveraze of tree-2 layer(l) 55 &0 60 TG 530 90 50 65 75 40 70 £C Q0 50 50 20 5D 33 20 60 &0 30 BO A0 &G
Heiznt of shrub laver(m 32 3 3 : 3 3 3 2 =2 X 3 3 3 3 =2 2 2 3 3 3 2 2 3 3
Coverage of shrub layer(’) LO 60 30 L0 L3 LC 55 LO 60 35 20 40 40 60 50 L5 50 o3 L0 L5 L5 30 §5 10 LD
Heizhh of herdb laver(m) Q5 Cul De5 005 205 045 005 005 0uZ 0o 048 048 248 Cu8 002 0.8 048 2.8 5.8 048 248 0l 548 2.5 0.8
Goveraze of nerb laver(%) o075 35 25 70 6C 50 85 10085 95 75 85 95 £5 95 IGL .5 30 85 65 SC 30 50 30
Yumber =f specias 27 24, 27 23 L5 29 15 L2 20 25 25 35 23 22 24 23 2z 51 18 25 L3 18 26 i 36
Character species of ascociation
Zuercus variabilis Trr 2,3 3,2 3.7 3,3 3,3 LL2 T.3 3.2 5.5 Lok Lol lon Lol 3% TLR L2 L.k 5.5 Lu3 Lol 3.302.% 3.2 3.2 Lub
T2: [ 2.2+ - . o 343 w2 . s e T e ZuELAE o+ . e e e e+
33 + - + . . . - . + - + + + d - + - - . - . - . .
Indigofera xirilowi =: + 2.2 2.2 1.3 . - . o Cah + +a2 4+ wa2 o+ . + . Zel+ + - + - - -
Lespedeza bicolor 3: - . . + . . B2+ o+ o+ =+ o+ . - . . . + . - 4+ .
Di7fzrential sveciss of subasseciztien 0 pm e e e e —— =
Saszs horealis 2 . - = . . - . Colhel Lalo Lol 363 307 Lok 3aR Lal 545 2.2 3.3 3,3 2,2 Lal Lal Lal 2.3
Charactar svecies ol slliance
Lindera chlusilcha T2: N . . . T Za2 . . . . - . . . - . . . . + 442 T
I: + - 1.2 - + 2.2 ™ - + a ha - - + 2.2 - + " + 2 2,2 +
Stirex jaconica TR: wel . R L A I . Ia3 Le2 = .- 2.2 . 2.3
Carpinus laxiflora T1: . + 2.2 . N . . - . 1.2 . . . 2.2 0+ . L. 22 2.2 .
TE: P . N T . . . . .ot T e w . L2,
° 3: .l o+ . - 1.2 . . . . . . - . + 1.2 . . . . .
Sanium japonitum T23: & 7T . o+ 1.2+ . .. . s T P S T - e s
Bucnymus sachaliensis 3: . . . . . - - . . + . . . . . . + . . . . .
Character species of grdar
Srilax chima = + o+ = . + o+ . + - 4+ =+ . - - + o+ o+ o+ T o o+ o+
Luercus serrata Il: + s ted 1.2 1.2 L 1.2 #.2 . e 2.2 7 11 1,2 1u2 ral 1.1 2.2 +,2 + 2,2 1.2 . .
T2 . A . T+ .+ 1.2, .t e 142 . v 0w 242 2.2 1.2 1.2 4+ . 3.3+
3: . . . . . T . . . . . N T I [
Fraxinus shynckhephylla T1: . . . P - . - . . . . . . - . . 2.2, . . .
T2: . . - . . + . + . . - . ' . . . R 2 ru2 . . 4.2
3: - - . - + . . + o+ o+ . N . . . + - 1.2 0+ . . +
Prunus sarzentii Tl: +.,2 . . PR A . - L2 . . M R e+ e +al +.2
T28: o+ 0+ o+ . -+ P T S T . . . P
Carex siedercstica He . + 2.2 . l.2 . . . .« 242 o+ o+ . . . - o+ o+ . . . . . . .
Tisperum smilacinum B . + . . . + o+ . . 12 - - + . + - + o+ . . . . . . .
Vigla zcuminata i . N . . . .. . . . - - I . T . T e .
Companions
Cpl:.sr'.enus undulatifelius H: 2 . + o+ 2.3 2.2 2.3 2.5 0+ . - + + . - - . + . + + . + o+ 2.2
4cer opseudo-siebeldiianum T2: . 12142+ . . . et 1.2 o+ 2.3 4.2 1,2 +42 2.2 . . . . .
3: A T e . . « 12 42+ o+, . . 3+ . P
Lindera erythrecarpa T2: < 2 T Y-
3: + . - . + 1.2 . + . + . + - . - . . + o+ . . . . T
Viburunum Zilatatum 33 . + o+ . N . . 1.2, " W2 1222 + L2+ . o+ + . o+ 1.2 . - .
Flatyearya strobilacea Tl: +.2 . le2 . 2,1 1.2 1.2 ., . . . . o+ la2 . N T « 1e2 .
T28: 1.2 o + T ot Ed 4 0+ 4 FE e e s e s e e TR 4+ T . 0 . e s -
Viola dissecta
var. chaerophylleides H: =+ .+ + « + + F £ 4 . . o+ .« . o+ L2 . . 0T . F o+
Carex lanceclata H: + l.2 -+ N . . . + . l2 . F2+ . v+ . + . . . . .
fraxinus sieboldiana T25: ++ + « + . . s s x o o+ o+ 2242 £ o+ . . P P
Lesvedeza maximewiczii H - - + + o+ . . - . - » 1.2 1.2 . o+ . . . . . . . T o+
Rhodedandren mucronulatum  3: L2 . 1.2, N N . ot e 242 0+ . . . [ S P
Albizzia julibrissin TiS: +x - N T S . . - . . . . . . N T I S
Symplecos chinensis 3: . . - P S . . - . . . . O S S . PR
fer. pilosa
Ziscolea batates Hq: + . - . + . . + o+ . + T . . . . . - + o F - . D .
Aster scaber H: + - . + + - + . . . . B - . + . . + . . + . . . +
Fteridium aguilinum .
var. latiusculum H: . - + . - . . . + o+ . + . . P B . . + . . +
Rhododendron schlippenbachii3 . 2.2 + . . N . . . 1.2 0+ - . + N . 1.2 4 . M . 1.2 ., y .
Rhus trichocarpa T25: . £+ + L2 . o+ 4 . . . F L S T T S S
Sorbus alnifelia TeS: 1.2 + o 1.2 & &4 . . - . % I O s e s e e e s
Quercus mongolica Tl: 1.2 . . . . . . . . l.2 ., . - 2.2 0+, 1.2 . . . . . e
[ T2: " v TeT . e T . e 2370 0+ 2T YT . . 2.2 . . . « -+ .. . .
) ‘;'-W*—-w Lo fLaaman Tz‘é' oL+ ©ila + - -+ . . . - o+ + . . . .o+ . F
ata B . . T -2 . L T
BRSSP Rl s e T 2T
. Guertie-eZiena e T - N
- S 2 O T T
Codonopsis lanceclata H + . . . . . ot . . . . . . . . . 1.2 e o+ .+ . F
Thalictrum acutaefelium i . . . . + + o+ . . . . . . . . - + . . . . . +
Lysimachia clethreides H: . . - P . . R - - + . . . - . N .



Carpinus tschonoskii L - L T T T S 0 S
I'elarpylur roseum H: . + . . - - . . - . - 1.2 . . - . . . . . B . .
Styrax chassia T25: . N . - .2 . . . . - T . . . N . . . .
Acer palmatum 33 . . . . + . . - + . + . . . . . - . - . . . + -
Artemisia sylvatica i: . + . + . . . - . + . + . . + . . . . . . . . . .
Vitis rlexuosa A: + . . . . . . . . . . . + . . . .+ . . N P
Fctentilla fragarioides

var. major H: . . . - F . [ . . . . . . . . . .+ . . F . F
Cornus controversa i ., . S e Tt T O *
Zalium trachispermum s
Akevia guinata H: + . . . . N . + . N . . . . . . N . . + . . + . +
Zanthoxylum piperitum S . N . . N . . . . . . . . . . . .+ .+
Stephanandra incisa 5: . . « . L2 . l.2 2, -+ . . - . - . - . - 1.2 . . . .
¥eliosma oldhamii T2: - . . . . + . . - . . . - . . - . 1.2 . . + . . + -
Zanthoxylum schinifelium  3: + . . . . . . + . - . . . . . . . + . . + . . - .
Staphylea bumalda 3: . B . L2 . + . . . . . . . N . . R . . .
Pueraria thunberciana 2 e . - . . . . . . . -t . . . . . . . N S e
3Syneilesis palmata d: . ' - s+ . . . . . . . . - . . .+ . .o . . *
Ampelopsis brevipedunculata

var. heterophylla Hs . . . . . . . - B . . + . . . . . + . . + . - . +
Arisaema angustatum

VAT, Tenin=nlae H: . . . N . . . + . . . . . N . . . + . . + . + - .
Acer mono s 0 S e . e - e+
Pyrola japonica H: . PR S . - . . - . - . . . . [ S . . N .+
Arisaema amurense

var., serratum Hi . . . . . + o+ o+ . . . . . . . . - - . . . . - . +
Coceulus triobus H: + . - . . - .+, . . . . . . o+ . . . . . . .
Weizela subsessilis 3: . .o+ . . . . .t N . . . . . . . . . . . .
Finus densiflora T23: o te2 . B . . . . . . . 2 o2 0+, . . . . - . . -
Rhodedendron yadoense

Tar. peukhanense Ss . . . . . . . - . + . . . . . . + o+ . . . . . . .
3rilax nipponica H: - . . . . . . + . . + . N . . . . + N . B . . . .
Arabis glabra g . . . . + . . + . - . + . . . . . . . . . . . . .
Dezmodium fallax H: . . N P P . . - . . . " . . . . . . . . .
Ztsholtzia splendens H: . . . . + . . . . . . . . N . . - . - - e .
Ainsliaea acerifclia H: . . . - . . . . . . . . . . + . B . . .+
Vitis amurensis H - . . - . + . . - . . B . . . . . + . . + . . . .
Smilax siebeldii d: . . . . . . . . . . . . . + . . . . . L T .
Commeliana communis H: . . . . . . . . - . - . - . . - . . - + . - . .
Rhus chinensis S o+ . . . . - . P S . . . - . . . . . PR . . .
Celtis sinensis TiT2: . . - . - eLow 2, . . . . . . . . - . .+ . . e
Corylus sieboldiana R . N . . . . . . . . . . . . . N . . . + . . - -
Alangium platanifelium '";

var. macrophyllum St . . . .. w2 . L. L D - e
Artemisia keiskeana H: . + . + o, . . . . - . . - . . . . N . . . . . . .
Galium trifidum H: . . . + . . . . N . - . . - . - . . - . + . - . -
Despodium cxyohyllum H: . . . N . . .+ . . . . . . . . . . . . + . + . -
Poris verticillaka H; . . M . + . . . . . N . . . - . . . . . - . . . .
Ligusturum ibota S: . . . . . . . - . . . . . . . . - [ . . . -
Corylus heterophylla

var. thunbergii 3: - . - . . . . . - - . + . . . - . . . + . . . .
Callicarpa Jaocnica 53: . . . . . . . + - . . N . N . . . . . . . . . . +
Patrinia villosa : . . . . + . . N . . . . . . . . . . . . . . f -+
Aconitur uchivamai H: . . . . . . . + . . - . . . . . . . . . . . . . +
Artemisia princeps He . - e+ N e e e .. PN I
Cornus kousa T1TZ2: . T . . . . . . . . . . . . . . . . . . .

Phyllestachys nigra
var, henonsis H: .
Hosta longipes - H: +
Rubus corcherifclins S: . . . . . . N . . + o+ . . . . . . “ . . . . N . .
Euonymus alatus S .
Vitis thunbergii
H

var. sinuata i . - . . - . . . . . . . . . . . . + N . . . + . .
Atractyloides japcnica H: - . . . . - . . . . . . . . - . + o+ . . . . - - -
Parthenocissus tricuspidataH: . . . . . + . . . N . . . . - . . . . . . . - . -
Sedum chinensis He . . . . . . - .+ . . . . . . . . . . . . . .

Rare specles: Cudrania tricuspidata(21:5—), Asparagus schobergides(21 tE—), Yzlus baccata(20:T2--), Rubus crataegifolius(20:H—+), P1
nus davidiana(5:5—), Lycops ramcsissimus var, Japonicus(5:5—), Vieia unijuga(5:8-), Cleratis apiifolia(5:H~+), Daphniphyllum maere
podum(3:S—,H—+), Castanea crenata(16:S=+), Viscum album var. coloratum(1é :HE-1.2}, GQuercus dentata(L:T1—), Clematis mandshurica(10:!
+), Pyrus pyrifolia(@:T2—+), Securinega suffruticosa(8:5—+), I'orus bombysis{8:5—), Dicens bipinnata(&:H—), Clerodendren trichotomun
(17:3—), Aeschynomene indica(13:H—), Miscanthns sinensis var. purpurascens{lLsE—+), Athyrium squamigerum(ll:H—), Hovenia duleis(1L
T2-—+), lelilotus suaveclense(18;5—+), Milium effusum(18:H—), Saussurea seculensis(18:8—,, Athyrium conilii(1&:H—+), Ribes fascicule
tum var. chinense(9:5—), Viola variegata(9:H—), Ixeris dentata($:5—), Chrysentherum zawadskii(15:H—), Actinidia polygama{l:fi—),
Vicla mandshurica(l:H—), Hemerocallis fullva({17:H—)}, Convallaria keigksi (17E—).

Date of survey: Relevé No.5-10;Aug.t,1985, Ne.17-2338ug.5,1985, No.3L;Auz.6,1585, No.4l-kh;huz.7,1585, Ne. 1953 ;Aug.8,1985, NMo.55-0%
Aug.9,1985, No.buzMay 17,1986, No.70;May 25,1986, No.80;Jun.g, 1686, Nc.28;Jul.17,1986,

Note: L; lower part of slope, M; middle part of slope, U; upper psrs of slcpe,



Table 5. Vegetation table of Carpinetum laxifliorae~/ and Dapnnipnyllum
macropodium community<
Quercetalia serrato - mongolicae ord. nov.
Carpinion laxiflorae Kim et Yim 1986
1, Carpinetum laxiflorae Kim et Yim 1586
a, Typical subassociation
b. Hydrangea serrata for. acuminata subassociation
c. 3asa borealis subassceciation
2+ Daphniphyllum macropodium community

] 2
a | b ¢
Serial number i 2 3 4 5 & 7 8 9
Relevé number 16 27 29 51 21 36 1 31 13
Altitude(m) 300 650 450 600 500 40O 250 LOO 280
Slope aspect SW N N N E N N N XN
Slope degree(°) 15 33 33 40 30 35 30 35 40
Topography Lr v ¥ ©v U U L M K
Quadrat size(m<) 225 225 225 100 100 100 225 100 225
Height of tree-—l layer(m) 14 14 16 1 13 10 20 14 13
Coverage of tree-l layer(%) 80 90 75 65 85 85 90 55 70
dbh of highest tree(cm) 39 22 63 26 65 25 67 37 45
Height of tree-2 layer(m) 7 &8 & & 7 6 8 g 7
Coverage of tree-2 layer(%) O LO 50 70 60 50 60 90 30
Height of shrub layer{(m) 33 3 3 3 3 5 3 2
Coverage of shrub layer(%) 25 30 30 90 45 30 15 15 30
Height of herb layer(m). 0e5 045 0a5 0a8 08 0a8 0.8 08 Q45
Coverage of herb layer(%) 50 70 60 70 50 80 60 85 LO
Number of species 37 27 14, 15 22 32 25 22 23
Character species of asscciation
Carpinus laxiflora TT1:]303 3e3 3.2 Ll 3.2 Leli|hels 22
T2:l4e2 1.2 . 2.2 + . (3.3 . .
S:{+ « + o+ . . . .
Viburunum dilatatum St + +  + o+ o+ l.2l+.2 o+ 4.2
Rhus tricocarpa S:] + o+ . . + o+ |+ . .
Symplocos chinensis for. pilosaS:| + + . . s .
Differential species of subassociations
Hydrangea serrata S
for. acuminata S . . iB.S} . . . + . .

== ——————————
i
1

T
3.3 3.3 3.3}1}-;&. 14.014- ]

e -t

Sasa borealis S: . . .

Differential species of community
Daphniphyllum macropodium T2: @ o 4 e e |Fel Leb 2.2
S: . . . . . e [+ed +42 +
H: . . . . . o [te2 o+

Character species of alljance

Lindera oblusiloba T15: + + + + 1.2 1.2 1.2 + + +
Stylax obassia T2: o 442 142 4 442 + o 4+ .
Sapium japonicum T2S: . et 4 142 442 +e2
Euonymus sachalinensis T28: .« + + . r 4+ . . +
Stylax japonica T2: 2.3 . . R A . . .
Acer pseudo-sieboldianum TIT2: + £+ .+ 12 o o 4 + o 2.2
var. korearum

Character species of order
Dsporum smilacinum H: + e + 4+ 4+ . +2 +
Quercus serrata Tl: #.2 o . 1.2 2,2 . 1.2 1.1 .,

' T2: + - - + - - L] - -
Viola acuminata H: +.2 . - T
Smilax china H: + .+ . « + 0+ . o+ .



Prunus sargentii Llid: Led o .

- - ™ T » “r -
Carex siederostica E: . . . + . 242 . .
Fraxinus rhynchophylla T2: =+ . . . . . . +
Gompanions
Lindera erythrocarpa Ti: + 2.2 . . . + . 1.2 1.1
T25: + + . £+ .t + .
Oplismenus undullatifolius H: 2.2 . . 4+ 12 o+ . 22
Acer pseudo-sieboldianum T25: . <+ 1,212 .0 4 .2
Acer mono T13: + +.2 1.1 . . . L.l . .
Indigofera kirilowi H: + . A s . - .
Cornus controversa Tl: . 242 2.2 . . . . 1.1 1.2
Zanthoxylum piperitum TRS: + . . N . .
Dicscolea batates H: + + . . . * . . .
Rhbdodendron schlippenbachii = S: . . . 1.2 1.2 + . .
Polystichum tripteron H: . .t e . . Tt .+
Arisaema ringens #: . + . . . .+ I
Fraxinus sieboldiana TiT2: 1.2 o« Fe2 . . . *
Galium trachispermum H: + . . -+ . N
Ainstiaea acerifolia H: . + . . A LA
Alangium platanifolium
var. macrophyllum 3: . o+ 4+ . . . . o Tt
Smilax sieboldii H: . . . . R TR R
Carpinus tschonoskii T1: .« + . . . o 242 . .
Actinidia arguta T2: . . T e . o Tel s .
Arisaema angustatz=m
var. peninsulae H: + + . . . . . . .
Vitis amurensis H: + . . . ) . .
Thalictrum acutaefolium H: + . . . .« . . -
Stephanandra incisa S5: . 0+ . . « F . .
Flaxinus mandshurica . Ti: . + 1.1 . . . . . .
Quercus variabilis T2S: & & o 2+ +E o e
Rhrdndendron mucronilatum 31 . . o 142 1.2 ., . . .
Albizzia julibrissin T2H: +.2 . . . . . . . T
Viola dissecta
var. chaerophylleides H: + . . . . . . * .
Athyrium squamigerum H: . . T T
Lysimachia clethroides H: . . . A . F .
Arisaema amurense H: . + . . . . . . 1.l

Rare species: Quercus aliena(l:T1-2.2,3—+), Weigelia subsessilis(l:S—+),
Platicarya strobilacea(£:T1~1.2), Lespedeza bicolor(4:S—+,H—+), Lespedeza
maximowiczii(6:53—+), Disporum viridescens(2:H—), Thalictrum agquilegifol-
ium(2:H—+), Vicia unijuga(2:H—+), Clematis apiifolia(2:H-+), Pseudostell-
aria palibiniana(2:H-+), Bidens bipirmata(2:H—+), Vitis flexuosa(l:H-+),
Syneilesis palmata(l:H—+), Liriope platyphylla(l:H—+), Hosta longipes(1:
H—), Prunella vulgaris var.lilacina(l:H~+), Spodiopozon cotulifer(l:H—),
Ampelopsis brevipedunculata var. heterophylla(é:H-+), Lespedeza cyrtobot—
rya(55—), Quercus mongolica(L:Tl—+), Chrysanthemum indicum(1:H—+), Lili-
ope spicata(l:H—+), Aster scaber(1l:H-+), Carex lanceolata(l:H-1.2), Stap-
hylea bumalda(2:T2—+,3—+), Polygonatum odoratum var. pluriflorum(2:S—),
Zelkova serrata(7:T2—.1), Callicarpa japonica(7:5-2.1), Carpinus cordata
(7:T2~+41), Cornus kousa(&:T2—+.1), Cornus walteri(7:T1—+.1), Lindera ob-
lusiloba(%:8=+), Cephalotaxus koreana(7:H—+), Euonymus macroptera(7:T2—),
Celtis sinensis(7:5-2.1), Cimicifuga beracleifolia(3:H—+), Oxalis obtria-—
ngulata(9:H—+), Davallia mariesii($:H-+), Clerodendron trichotomum(3;H—+),
Sorbus alnifolia(9:T2—+).

Date of survey: Releveé No.13;Aug.4,1985, No.16,29;Auz.5,1985, No.31,36;
Aug.6,1985, No.51;Aug.8,1985, No. 1;Jun.5,1985.

Note: Lj; lower part of slope, M; middle part of slope, U; upper part of
slope.



:aple 6 Vegetation table of Carpinesum tschonoskiil/ and Quercus aliena —

Carpinus tscheonoskii community2

Quercetalia .serrato — mengolicae ord. nov.

Carpinion laxiflorae Kim et Yim 1986

1, Carpinetum tschonoskii Kim et Yim 1986

ae Typical subassociation

b. Sasa borealis subassociation
2. Quercus aliena - Carpinus tschonoskii community

1 2

[ b

Serial number 1 2 3 4 5 6 7 8 § 10 11
Releve number 8 6 86 2 77 L5 78 79 L 5L 69
Altitude(m) 300 420 370 260 450 LOO 500 630 350 150 370
Slope aspect «+ S S8 SE W SW ¥ N E & 3W
Slope degree(°) « 10 18 36 7 20 10 30 5 17 5
Topography F M M L MM M M M V L L
Quadrat size(mz) 200 225 225 225 100 225 100 100 400 100 100
Height of tree-l layer(m) 25 16 20 16 15 16 20 20 16 12 20
Coverage of tree-1 layer(#) 95 80 95 B5 85 85 95 S0 80 85 95
dbh of highest tree(cm) 80 50 63 50 39 35 3% 38 71 2L 32
Height of tree-2 layer(m) . & &8 10 8 8 10 ¢ 8 & &8
Coverage of tree-2 layer(%) . 70 55 60 55 50 LO 75 70 4O 25
Height of shrub layer(m) e 3 2 3 2 3 2,5 2 3 3 2
Coverage of shrub layer(%) e 20 4O 3C S0 25 30 50 15 L5 95
Height of herb layer(m) 045 0,5 048 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5
Coverage of herb layer(%) 30 50 10090 80 S0 70 75 95 95 90
Nurmber of species 13 39 24 LL 39 L2 39 27 17 18 67
Character species of association
Carpinus tscheonoskii Tl: (545 342 545 342 hLaly 343 545 Lol 3.3 3,2[2,2
T2: o+ 3.3 1212 o4 2,222 + . |1.2
S:| + + 2.2 1,2 e 242 o o+ 1,1
Acer pseudo-sieboldianum
var. koreanum Tl: 1.1 . 1.1 1,2 ., 1,1 . . . . .
T2§: . + . + i‘_ ;"_ - . . . - »
Stephanandra incisa S:| . . +  + 13 + + o+ . o |lialy
Melicsma myriantha T25: ] . T E O+ .+ . .t . .
Differential species of subassociation gy
Sasa borealis H: . . Lé:z_é.h L., 3:3 3e3 3a3 Laly 551
Differential species of community -
Quercus aliena Tl: o 142 2,2 & 142 4 142 1,2 e |55
T%: . - - ™ + . » - - v 2.3
ol . . . . + . . . . . +
Character species of alliance
Styrax japonica T25: & 242 o +.2++ + + o 12 + +
Sapium japonicum 2: . . . Te2 . e o 242 22 o4 .
5: . o Tl 1,2 + o 242 1ol 442 o+ +
Lindera oblusiloba T2S: & o & ls2 + + o+ + 1.2 . 2,2
Euonymus sachalinensis St 4 4 4« + . + + & e e 1la
Styrax obassia T2: & la2 o 243 « +el . . . .
Carpinus laxiflora T].I_?-: - 1.2 - . . . - . 2.2 i'_ -
Character species of order
Prunus sargentii TITZ2: o & 4ol 1,1 141 & o +el 442 + £+ + +
Quercus serrata Tl: & +,2 o 1,2 . le2 . +.1 2.2 +
TRS: & o & + +++F 4 4 el +x
Vicla acuminata H: . + . + . + o+ o+ . . *
Carex siederostica S5: . + . . + . + o+ . . .
Disporum smilacinum H: . . N S S N
Fraxinus rhynchophylla T2: + . . . . . . . + o+
Smilax china H: + + + + + 4+ + + + + +



Companions
Lindera erythrocarpa

Acer pseudo=-sieboldianum

Cornus controversa

Galium trachyspermuam
Rhus verniciflua
Viburunum dilatatum
Lespedeza bicolor
Vicla dissecta

var. chaercphylloides
Cplismenus undulatifolium
Fraxinus sieboldiana
Carex lanceolata
Desmodium oxyphyllum
Cephalanthera longibracteata
Convallaria keiskei
Staphylea bumalda
Thalictrum acutaefolium
Castanea crenata
Weigelia subsessilis
Symplocos chinensis for. pilosa
Albizzia julibrissin
Acer mono
Rhododendron schlippenbachii
Callicarpa japonica
Ainsliaea acerifolia
Smilax nipponica
Pteridium agquilinum

var. latiuseulum
Vitis flexuosa
Melampyrwn roseum
Codonopsis lanceolata
Zelkova serrata
Rhus trichocarpa
Seltis sinensis
Platycarya strobilacea
Corylus heterophylla

var. thunbergii
Quercus variabilis
Alnus hirsuta
Carpinus cordata
Lysimachia cle throides
Cocculus trilobus
Arisaema angustatum

var. reninsulae
Athyrium sguamigerum
Viola manshurica
Adenocaulon himalaicum
Malus baccata
Rhododendron yedoense

var. poukhanense

Wi+die rrdionatiaa

iue realULATE
Hosta longipes
Saussurea seoulensis
Vicia unijuga

Torreya nucifera

Rhus chinensis
Ligusturum ibota
Zanthoxylum piperitum

T2
SH:
T2
S
T1:
T25:

JH
S
H:

s o]

|3
M
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Arisaema amurense H: . . . + . T . . " . .
Asarum siebolddii H: . . . . . + . . . . +
Isodon inflexus H: . . . . . + . . . . +
Aster scaber H: . . . . . + . . . . +
Lespedeza maximowiczii 5: . . .t ' . . R
Synieilesis palmata H: . S R .«
DiOSCOlea batates H: - + . * . ™ - » - - +
Akebia quinata H: . + . . . . . e . . +
Pueraria thunberiana H: . + . . . - . . . . +

Rare species: Alangium platanifolium var. macrophyllum(7:5—), Lastrea thelypteris
(7:H—+), Osmunda japonica(7:H—), Davallia mariesii(7:H—+), Zingiber miocga(7:H—+),
Lstrea laxa(7:H—+), Disporum smilacinum(8:H~+), Betula schmidtii(8:T2-+), Corylus
siebcldiana(5:5=—+), Galium pogonanthum(5:H—+), Hemerocallis fulva(5:H—+,, Aster
saaber(B:H—ﬁg, Artemisia keiskeana(5:H~+), Artemisia princeps{1l:H-+), Ilex macropo
da($:T1—~+,1,T2—+), Cornus kousa($:iT2—+), Rubus crataegifolius(6:S~+), Rosa multif-
lora(6:5~+), Clematis trichotoma(é:H—+), Saussurea grandifolia(6:H—+), Arisaema h—
eterophyllum(é:H—+), Pseudostellaria palibiniana(6:H—+), Tilia amurensis(4:T2—+),
Meliosma oldhamii(f:S—), Patrinia villosa(L:H—+), Liliope platyphylla(l:H—), Ma-
ackia amurensis(2:53-+), Etsholtzia splendens(2:H—+), Liliope spicata(2:H-+), Comm—
elina communis(2:H—+), Asparagus schoberoides(2:H—+), Pinus densiflora(10:Tl~+.2,
T2—+), Aralia elata(ll:5~+), Hydrangea serrata var. acuminata(ll:S—,H—), Euonymus
alatus(11:S—+), Vitis thunbergii var. sinuata(ll:H—), Veraturum maackii var. japo-
nicum(11:H—), Securinega suffruticosa(ll:H~+), Poris verticillata({1l:H~+), Millium
effusum(11:H—), Patrinia scabisaefolia(1l1:H—+), Disporum sessile(il:H—), Agrimonia
pilosa(ll:H—+), Ampelopsis brevipedunculata var. heterophylla(ll:H—+), Arabis glabra
(11:H—+), jphiopogon japonicus(ll:H—+), Lathyrus davidii{1l:3—+), Cephalanthera fa-
lcata(ll:H—), Atractyloides japonica(ll:H—+), Geranium sibiricum(11:H—+), Clematis
mandshuria(ll:K—+), Tricyrtys dilatata(ll:H—).

Date of survey: Relavk No.2-6;Aug.L,1985, No.45;A0g.7,1985, Nol5L;4ug.9,1985, Nolb9,
893;May25,1986, No«77~79;Jun.8,1986, No.8b;Jul.17,1986.

Note: L; lower part of slope, M; middle vart of slope V; valley, F; flatland.



Table 7. Vegetation tanle of uorno — LINCEreTum &ryLaroecarpae
Quercetalia serrato — mongolicae ord. nov. :
Corno — Zelkovion serratae all. nov.
Corno — Linderetum erythrocarpae ass. nove
a. Hydrangea serrata for. acuminata subassociation
be. Sasa borealis subassociation

a b =
Serial number 1 2 3 L 5 6
Releve number 68 28 32 43 33 35
Altitude(m) 350 550 300 6400 250 330
Slopr aspect SE N N SW N N
Slope degree(°) 5 35 35 28 30 27
Topography L M M v L L
Quadrat size(m?) ' 100 225 100 225 100 225
Height of tree-l layer(m) 22 15 11 16 10 15
Coverage of tree-l layer(%) 80 80 80 70 80 85
dbh of highest tree(cm) 3¢ 28 33 31 22 39
Height of tree-2 layer(m) 8 7 6 8 5 7
Coverage of tree—2 layer(%) Lo 4O 50 60 60 50
Height of shrub layer(m) 2 3 3 3 2 3
Coverage of shrub layer(%) 30 20 25 50 L0 25
Height of herb layer(m) De5 Oe5 048 0.8 0.8 048
Coverage of herb layer(%) LG 60 75 80 85 80
Number of species 22 2L, 25 33 36 32
Character species of associatiqn
Lindera erythrocarpa Tl: 3.2 342 242 3.3 2.2 2.2
T25: | + . o 242 +
Corrus controversa Ti: 3.2 2.2  + . 242
T2§_: -+ _:t . . + . +
Alangium platanifolium S:|l + 1.2 . 12 . 1.2
var. macrophyllum H: | + + . . . +
Arisaema amurense He | + + + . N .
Differential species of subassociations
Hydrangea serrata r—=—""""" 1
T ST I .l 2 92 9 a | L
Polysticum tripteron H: 2.3 + ._j + . +
Fm————————
Sasa borealis H: . . + 13,3 LW 3.3}
e e —
Character species of alliance -
Oplismenus unduwlatifolius H: + + + + + +
Acer mono T1: 1.2 . 12 + 2,2
T2: . + . o « 242
Staphylea bumalda St 243 . . + + .
Zelkova serrata Tl: 2.1 . . . . +
T2__S__: 1.2 . - + .."..'. - +
Zanthoxylum piperitum St . . . + + .
Character species of order
Viola acuminata H: + + + . + +
Fraxinus rhynchophylla T1S: . « 1ol 1,1 4+ +
Disporum smilacinum H: + . . T+
Companions
Viburunum dilatatum S: . + + + - +
Lindera oblusiloba I25: +  +.2 . + 1,1 &+
Daphniphyllum macropodum T23: 1,2 R 1,2 . .
leliosma myriantha TiS: ¥ . 2.2 . . .
Celtis serrata T1: . + e 343 . +
Clematis apiifelia H: . + + . + .
Desmodium oxyphyllum H: . . + + . +
Ainsliaea acerifolia H: + . . . + +
Sapium Jjaponicum T25: . + + 1,2 + .
Carpinus laxiflora T1TR: o laI + + T+



+
-+
L]
=

Meliosma oxyphyllum T2:

Euonymus sachalinensis T23: . + + . . .
Albizzia Julibrissin T1: . . + . . +
Persicaria filiforma H: + . . + . -
Galium trachyspermum H: + 1.2 . + + .
At hyI‘ium C Or]j.lii H . + N - . + .
Smilax china H: . . + + .
Isodon inflexus H: + . t . .
Dioscolea batates He . . . + + .
Vitis coignetiae H . . + . +
Smilax nipponica H: . + . . + .
Rhus chinensis S: . . + . + .
Polygonatum odoratunm

var. pluriflorum H: . + . . +
Styrax japonica T2: . . . le2 o+
Torreya nucifera S: . . . « 12+
Ampelopsis brevipedumculata H: . . . . + +

var. heterophylla
Smilax sieboldii H: . . . . + +
Faxinus mandshurica T1: . 1.2 . + . .

Rare species: Cornus walteri(h:Tl—l.l), Pseudostellaria pali-
biniana(é:H~+), Zanthoxylum schinifolium(4:S—+), Acer pseudo-
sieboldianum(2:Tl-—+,T2—), Actinidia arguta{2:Tl—+s S5—}, Sor
bus alnifolia(2:T2—+), Flaxinus sieboldiana(3:T1—), Stylax
obassia(3:T1—+,T2—), Clerodendron trichotomum(3:T2—+,5—+),
Davallia meriesii(l:H—+), Dryopteris crassirhizoma(l:H-2.2),
Disporum sessile(1:H—+), Athyrium squamigerum(l:H—+), Oxalis
obtriangulata(l:H—+), Arisaema ringens(l:H—+), Cayratia japo-
nica(4:H-+), Boehmeria nivea(A:H-+%, Persicaria vulgaris%h:H—
+), Pilea mongolica(/,tH—+), Impatiens textori(L:H-—+), Sedum
polystichoides(4:H—+), Potentilla frexyniana(L:H—+), Colylus
sieboldiana(3:T2—+), Lespedeza bicolor(3:5—+), Hosta longipes
(3:H—+), Rubus crataegifolius(3:H—+), Quercus serrata(5:T1-
142,T2—), Maackia amurensis(5:T1—+}, Carpinus tschonoskii(5:
Tl-+), Corylus heterophylla var. thunbergii(5:T2—+o1,5=+],
Symplocos chinensis(5:5—+), Stephanandra incisa(5:S—+), Isodo
n excisus(5:H—+), Parthennocissus tricuspidata(5:H—+), Osmund
a japonica(5:H~+}, Viola dissecta var. chaerophylloides(5:H—)
Atractyloldes japomica(5:H—+), Melampyrum roseum(5:H—+), Lili-
ope spicata(é:H—+), Arisaema angustatum var, peninsulaezé:H—+)
Vitis flexuosa(6:H—), Akebia quinata(é:H—+),Cocculus. trilobus
(6:H—+), Urtica thunbergiana(6:H—+), Rubia akane(6:H—+),

Date of survey: Relevek No.28;Aug.5,1985, No.32~35;Aug.6,1985,
No.43;Aug.7,1985, No,68;kayl7,1986.

Note: L; lower part of slope, M3 middle part of slope, V; valley.



lapie ¥. vegetatlion tacle or Llorreyec — Zelkovebtum serratae
Quercetalia serrato — mongolicae ord. nov.
Corno = Zelkovion serratae all. nov,
Torreyo — Zelkovetum serratae ass. nov,

a. Typlcal subassociation
b. Thea sinensis facies
Ce 5asa berealis subassociation

a b c
Serial number 1 2 3 L 5 &6 7
Relevé number 12 87 38 39 L6 48 L7
Altitude(m) 370 400 300 400 300 300 200
Slope aspect 35 SW S S S =& N
Slope degree(®) 20 15 25 L0 25 20 25
Topography L ¥ M M M M L
Quadrat size(m<?) 225 LOO 225 225 225 225 225
Height of tree-1 layer(m) 12 20 13 17 12 13 16
Coverage of tree-l layer(j) 93 90 75 70 65 90 &0
dbh of highest tree(cm) 7L 76 L8 35 L3 L5 38
Height of tree—2 layer(m) .« . 7T 2 L, g 9
Coverage of tree-2 layer(%) « e L5 50 . LO 25
Height of shrub layer(m) 1.51,5 3 3 3 3 3
Coverage of shrub layer(%) 20 10 25 30 85 35 LO -
Height of herb layer(m) 045 043 0u5 0u5 0u8 0.8 0.8
Coverage of herb layer(%) 100 S0 60 70 80 95 90
Number of species 29 26 28 25 37 30 32
Character species of association
Torreya nucifera Tl 545 545 3.3 3.2 Laly Le? 343
TZ2: . . ted e la2 +42
S:| + . + - + o+ .
Adenocaulon himalaicum H:[ 3.3 5.5 . . e + .
Disporum sessile H:ll.2 1.3 . . . N +
Differential species of subassociations -——
Thea sinensis S5: . . . . L?.Bl . .
Sasa borealis H: + . . . 2.2 13,3 3,31
Character species of alliance
Oplismenus undulatifolius Hi o 143 242 2,2 2.2+ +
Thalictrum acutaefolium H: + 1.2 + . I
Zelkova serrata Ti: . . + 1,1 « 241
X T25: + o« ++22++ 4
Zanthoxylum piperitum S: . . . o« 12 + .
Staphylea bumalda S: . . . . .+
Acer mono T25: . . . « T+ E,
character species of order
Viecla acuminata H: . . + . + . .
Smilax china H: + . . . + . o
Fraxinus rhynchophylla S: + . + . . . .
Companions
Acer pseudo~sieboldianum
var. koreanum Tl: o 1.2 2.2 3.2 1.1 + 3.2
T28: . . 1.21.2 + ++ .
Alangium platanifolium
var, macrophyllum St +42 ., 1.2 . »  + 1.2
Albizzia Julibrissin 51+ v - . + o+ o+
Viburunum dilatatum S5: . . + - + o+ o+
Dioscolea batates H: . « + .« t+ + +
Akebia quinata H: . « + .+ + o+
Meliosma myriantha T25: + + . . . . +
Stephanandra incisa S o+ . . . + o+ .
Lindera erythrocarpa Tis: « + + . . T
Tindera oblusilaba S: . . 1.2 . + .+




P

L]
.
+ .

i chyspermun H - For F
Efii}:u'?-? Ezannszn-i < H: - - + + + . .
Ligusturum 1ihota S5: . . « .+ +
Quercus alieng T1S: + . o« t £ 1.2 1.2
Desmodium oxyphyllum H: + + « + 4+ o+
Disporum smilacinum H: « + . . + .
Isodon inflexus H: o + . . . o+
Patrinia villosa H: . + . . + . .
Vitis coignetiae H: . . . . + o+ .
Lysmachia clethroides H: . . . . + o+,
Cornus controversa Ti: . . . « T+ 2.2
Csmunda japonica Hr w0« + & . 1.2
Trachelosperim asiaticum

var. intermedium St a4 . . 242+ 2,3
Hedera rhombes S . . . R A
Orixa Japonica S . . . + o+ O+
Ampelopsis brevipedunculata

var. heterophylla H: ., . + .
Smilax sieboldii H: . -« + o+ . .
Liriope platyphylla H: + . . . . +
Viola dissecta

var. chaerophylloides H: + + . - . .
Aster scaber H: + . . . . « +
Parthenocissus tricuspidata H: + - . + . . .
Potentilla flagaroides

var. major H: + . . . N
Rhus chinensis S: . . .« T . .
Buonymus sachalinensis S: . o+ 0+, . .
Cudarania tricuspidata S: . e le2 . .
Kalopanax pictus 3: + . o+ . . . .
Rhus tricocarpa S5: 1.2 . . l.2 "
Persicaria filiforma H: + . « o+ . . .

Rare species: Chionanthus retusa(3:T1—+), Corylus heterophylla
var. thunbergii(3:S—), cherodendron trichotomum(3:5—), Quer—
cus_variabilis(4:T1-2.2), Pyrus pyrifolia(,:T2=+), Sorbus aln—
ifolia(L:T2—+), Smilax nipponica 1:H—+), Isodon excisus(L:Het),
Bidens bipinnata(l:H—+), Persicaria vulgaris(l:H—+), Vicia un-
ijuga(1l:H—+), Arabis glabra(l:H—), Arisaema amurense(1:H—+),
Disporum viridescens(1:H—), Vitis flexuosa(l:H—), Cocculus
trilobus(3:Hw+), Amphicarpaea edgeworthii var. perma 3:H—t),
Liljum leichtlinii var. tigrinum(2:H-+), Cayratia japonica(3:H-
+), Symplocos chinensis(h:s—+), Artemisia princeps var. orien—
talis(4:H—+), Asparagus schoberioides(4:H—+), Morus bombyeis(L:
H—+), Persicaria hydropiper(l:H=+), Ainsliaea acerifolia(L:H—+),
Zingiber mioga(h:H—+), Boehmeria nivea(A:H—+), Achyranthes japo-
nica(l:H—,, Plantago asiatica(f:H—+), Oxalis corniculata(l:H~+)
Zanthoxylum schinifolium(5:5—), Lespedeza maximowiczii(5:5—+),
Clerodendron trichotomum(5:S—+), Syneilesis palmata(5:H—+), You-
ngia denticulata(5:H~+), Artemisia keiskeana(5:H—+), Dioscorea
quinqueloba(5:H—+), Rhus verniciflua(7:T2—), Tripterygium reg—
e11i(7:5—), Acanthonanax sessiliflorus(7:8—+), Liliope snicata
(7:H—+), Poris verticillata(7:H—+), Pyrola japonica(7:H—+), Me—
nispermum dauricum(7:H—), Celtis sinensis(6:T1-2,2), Purunus
sargentii(6:T1-+), Carpinus laxif}ora(é:T2~+), Callicarpa japo-
nica(6:5—), Rubus coreanus(&:H~+), Clematis apiifolia BiH=t),
Alaria elata(2:5—+), Carpinus tschonoskii(2:S—+), Boehmeria
tricuspis(2:5—+), Rubus crataegifolius(2:5~+), Broussonetia
kazinoki var.humilis(2:5-+), Clematis trichotoma(2:H~+), Poly—
Sticum tripteron(2:H1.3), lLastrea theiypteris(2:H-+), Cephalan-
thera falcata(2:H—), Arisaema angustatum var.peninsulae(2:h—+),
Vitis amurensis(2:H—+), Securinega suffruticosa(2:8—+,3:S~+).
Date of survey; Relev: No.12;Aug.4,1585, No.38-39;Aug.7,1985,
No.L6-48;Aug,8,1985, No.87;dul,17,1985,

Note: L; lower part of slope, M; middle part of slope.



Fable Y. Vegetation table of Acero - Zelkovetum serratae
Quercetalia serrato - mongolicae ord. nov.
Corno - Zelkovion serratae all. nov.
Acero - Zelkovetum serratae ass. nov.
as Typical subassociation
b. Sasa borealis subasscciation

a b
Serial number 12 3 4 5 6
Releve number 1, LO 37 11 30 67
Altitude(m) 290 500 220 LOO 350 500
Slope aspect NE SW S S N SE
Slope degree(©°) 20 28 27 15 35 37
Topography L ¥ L VvV 1L M
Quadrat size(m<) 225 100 225 40O 225 100
Height of tree-l layer(m) 13 16 14 17 16 25
Coverage of tree-1-layer(%) 65 70 8 80 85 75
dbh of highest tree(em) 27 L3 32 68 36 L7
Height of tree—2 layer(m) 7 & & 7 10 8
Coverage of tree-2 layer(%) L5 50 65 50 L5 L5
Height of shrub layer(m) 2 3 3 3 3 3
Coverage of shrub layer(%) 25 50 20 LO 30 4O
Height of herb layer(m) 048 045 045 048 0.8 0,8
Coverage of herb layer(%) 25 LO 75 70 L5 30
Number of species 17 30 30 30 22 26

Character species of association

Zelkova serrata Tlejhal 342 342 3.2 2.2 3,3
T23: (2 + . +4+ . .
Polystichum tripteron He| + . . % 1,2 .
Acer mono Tl: 1.2 2.2 + 2,2 + 1,2
i T2:| + . . . o +
Celtis sinensis Tl: 1.2 + 242 + .
S: - - + L) - L ]
Hydrangea serrata H: 2.2 . N

for. acuninata

Differential species of subassociaticn
Sasa borealis H: . ot 33 2.2 2.3,

Character species of alliance

Oplismenus undulatifolius H: 1.2 + 3,3 2.2 . +
Thalictrum acutaefolium H: «+ . + o+ .+
Staphylea bumalda S, « + + .+
Zanthoxylum piperitum H: . + . . . +

Character species of order

Viola acuminata H: . s + + 4+
Companions
Alangium platanifolium
var., mnacrophyllum S: 1,2 . o le2 1.2 +
Torreya nucifera T2: . +.2 +,2 . . .
T1§: I 2.1 - + . )
Lindera erythrocarpa Til: + + ., 1,1 + 1,2
T2: + . 12 +
3t o+ . 4+ o+, 2.2
Lindera oblusiloba T2: 1.2 . " T e 242
S: 1.2 1,2 +  +  , %
Cornus controversa T1S: o« o +42 + . 1,2
Akebia quinata H: . + o+ o+, .
Parthenocissus tricuspidata H: + + 4+ . . .
Acer pseudo—sieboldianum Tl: 141 o 2.2 2.2 .
var. koreanum T2: + . 2.2 + .
Isodon exrisus 3+ . . + . .
Disporum sessile kR: . . +  + . .
Persicaria hydropiper H: . + o+ . .
Achyranthes japonica d: + o+ . . .
Persicaria filiforma H: . t+ + . .
Plantago asiatica E: . . + o+ - -



U - . . - -

Rhus verniciflua

T2§: - - + + . -
Lysimachia clethroides H: . + .+ . .
Desmodiwr oxyphyllum H: . T+ 0T - . .
Disporum viridescens H: . . . + .
Ainsliaea acerifelia H: . . . N
Sapium Jjaponicum T23: + £ 1a2 . . .
Styrax japonica T1S: o« & & + +42 .
Euonymus sachalinensis 3 . . . T+ o+
Corylus heterophylla St . . ldl . .+
Quercus aliena Ti: . . T . . T+

Rare species: Styrax obassia(6:T1-1,2), Quercus variabilis
(6:T1—+), Lespedeza bicolor(6:T2—+), Carpinus tschonoskii (
6:T1—+, S—+), Actinidia arguta(6:S-+), Flaxinus mandshuric
a(5:T1~3.3)y Carpinus laxiflora(5:T1-2.,2, S—+), Carpinus ¢
ordata(5:T2~1.2), Meliosma myriantha(5:T2—+), Quercus serr
ata(5:T2—+), Sorbus alnifolia(5:5—), Viburunum dilatatum(
5:5-1,2), Daphniphyllum macropodum(5:S—+), Chionanthus ret
usa(2:T1-3.2), Cornus walter(2:T1-l.1), Meliosma oldhamii(
(2:T2—+), Licustrum ibota(2:5—+), Rhus trichocarpa(2:5—),
Morus bombyeis(2:S—+), Clerodendron trichotomum(2:5—), Me
lilotus suaveolense(2:5—+), Viola dissecta var. chaerophyl
loides(6é:H~+), Arthraxon hispidus(é:H—), Smilax sieboldii
(6:H—+;, Ampelopsis brevipedunculata var. heterophylla(6:H
—+), Isodon inflexus(5:H—+), Polygonatum odoratum var. plu
riflorum(5:H—), Rubia akana(2:H—+), Liliope spicata(2:H~
1.2), Caulophyllum robustum(2:H—+), Clematis apiifolia(2:H
—+), Arisaema angustatum var. peninsulae(2:H—), Clematis
trichotoma(2:H—), Cayratia japonica(2:H—), Disporum smil
acinum(2:H—+), Stephanandra incisa(3:5-+), Echinops setife
r(3:H—), Adenocaulon himalaicum(3:H—+}, Fraxinus rhynchop
hylla(4:T1-2.2), Viola mandshurica(3:H—), Acer pseudo-sie
boldianum(L:T2—+), Bidens bipinnata(L:B—), Galium trificu
m(L:H—+), Galium trachyspermum(L:H—+), Arisaema amurense{l
:H—+), Trachelospermum asiaticum var. intermedium(é:H—+),
Lycoris rediata(h:H—+), Orixa japonica(L:S—+).

Date of survey: Releve' No. 11-1i;Aug.l,1985, No.37,40;Aug.
7,1985, No,3034ug.5,1985, No.67;Mayl7,1586.

Note: L; lower part of slope, M; middle part of slope, V;
valleye.
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lower coverage. The shrub layer of 3 m hcight is chiefly composed of Rhododendron
schilppenbachii. The herb layer is dominated by Disporum smilacinum, Melampyrum roseum and
scveral sedges. This association include three subassociations:

a. Typical subassociation without differential species.

b. Rhododendron yedoese var. poukhanense subassociation with differential species, Rhododendon
yedoense var. poukhanense.

¢. Sasa borealis subassociation with differential species, Sasa borealis.

Quercctum variabilis Kim ¢t Yim 1986 (Table 4).

Character species: Quercus variabilis, Lespedeza bicolor and Indigofera kirilowi. They occur more
abundantly on the sunny steep mountainside and xeric hillside. High constants are Lespedeza
bicolor, Indigofera kirilowi and Smilax china after pionier species. This indicates thar Quercus
variabilis forests develope secondarily when the forests are destroyed by some causes. The
forcsts are regarded as a topographic or edaphic climax. The character species of this
association are the same as those in Mt. Seonun (Kim and Yim, 1986a). In the upper tree layer
of Quercus varibilis forest of about 17 m rall and over 36 c¢m in dbh, Quercus serrata, Plarycarya
strobilacea and Prunus sargentii arc observed in lower coverage. The lower tree layer is usually
rather open, where Carpinus laxiflora is somctimes scattered. The shrub layer covered with
Lindera obtusioba, Vibrunum dilatatm and Acer pseudo-sieboldianum and the herb layer is dominated
by Smilax china and several sedges. There are two subassociations:

a. Typical subassociation without differential species.

b. Sasa borealis subassociation with differential species, Sasa borealis.

Carpinetumn laxiflorae Kim et Yim 1986 (Table 5).

Carpinus laxiflora, Vibrunum dilatatum, Symplocos chinensis for. pilosa and Rhus trichocarpa are
determined as characrer species. They occur on the middle parts of the slopes and somewhat
mesic site of the mountain as in Mrt. Chiri and Mt Seonun (Jang and Yim, 1985; Kim and
Yim, 1986a). Carpinus laxiflora forests developed at elevations 400 m—600 m may be a climatic
climax in this mountain, considering its optimal range in thermal distribution (Yim, 1977a;
1977b). In the trec layer of Carpinus laxiflora with abour 20 m tall and over 60 cm in dbh trees,
companion trce species such as Lindera erytrocarpa, Quercus serrata, Acer mono and Cornus
controversa are obscrved in low coverage. The shrub layer is dominated by Lindera obtusiloba and
Vibrunum dilatatum of about 3 m height and the herb layer by Sasa borealis occurred at relatively
mesic site, The association is subdivided into three subassociations by the combinations of the
differential species:

a. Typical subassociation without differential species.

b. Hydrangea serrata for. acuminata subassociadon with differcntial species, Hydrangea serrata
for. acuminata.

c. Sasa borealis subassociation with differential species, Sasa borealis.



26 Korean J. Bot. Vol. 31 No. 1

Daphniphyllum macropodum community (Table 5).

The community was distinguished from others by Daphniphyllum macropodum, differential
species. The species occurs more abundantly on the lower parts of the slopes and valley of Mt.
Nagjang, northern limit of evergreen broadleaf forest (Park, 1974). The presence of this species
in this mountain is attributed to climatic fluctuation which favored the northern migration of
southern evergreen forest species as case of Camellia japonica in Mt. Seonvn (Kim and Yim,
1987).

Carpinctum tschonoskii Kim et Yim 1986 (Table 6).

Character species: Carpinus tschonoskii, Acer pseudo-sieboldianum var. koreanum, Stephanandra
incisa and Meliosma myriantha. Carpinus tschonoskii as the character species for southern part of
cool-temperate deciduous broadleaf forest zone in Korea (Uyeki, 1933) is overlapped in WI
47121 of their thermal distribution range with Carpinus laxiflora (Yim, 1977a). However, the
optimal range of two species apparently differs each other. The former occurs on more warm
and more mesic sites than the latter (Jang and Yim, 1985; Kim and Yim, 1986a). The specics
are found almost at elcvation below 400 m in the mountain as in Mt. Seonun (Kim and Yim,
1986a). The trce layer of the association is composed of Carpinus tschonoskii tree of 20 m over in
height and over 70cm in dbh and companion tree species such as Linder erythroocarpa, Prunus
sargentii, Cornus controversa, Quercus serrata and Quercus aliena. The shrub layer of 3 m high is
covered with shrubby species of Sapinm japonicum, Stephanandra incisa and Lindera obtusiloba and
trec saplings of Lindera erythrocarpa, Acer pseudo-sieboldianum var. koreanum and Fraxinus
sieblodiana. The herb layer is largely dominated by Sasa borealis. This association is subdivided
into two subassociations by the differential species:

a. Typical subassociation without differential species.

b. Sasa borealis subassociation with differential species, Sasa borealis.

Quercus aliena-Carpinus tschonoskii community (Table 6).
Differential species, Quercus aliena occurs more abundantly on the lower parts of the slope,
valley and flatland. High constant species in this community are Stephanandra incisa, Lindera

obtusiloba and Oplismenus undulatifolius.

Como-Linderctum erythrocarpac assoc. nov. (Table 7).

Lindera erythrocarpa, Cornus controversa, Arisaema amurense and Alangium platanifolium> var.
macrophyllum as character species usually occur on the lower parts of the slope, ravines, shade
and humid sites. Copsidering the distribution of these species, the association seems to be a
topographic or edaphic climax. In the tree layer of this association Lindera erythrocarpa and
Cornus controversa often becomec about 22 m tall and 30-40 c¢m in dbh and Fraxinus
thynchophylla, Zelkova serrata and Sapium japonicum are found as companion species. The shrub
layer with Alangium platanifolium var. macrophyllum, Vibranum dilatatum and Lindera obtusiloba is

usually scattered and the herb layer is dominated by Sasa borealis, Oplismenus undulatifolius and
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Polysticum tripteron. This association is subdivided into two subassociations by the combination
of the differential species:

a. Hydrangea serrata for. acuminata subassociation with differential species, Hydrangea serrata
for. acuminata and Polisticum tripteron.

b. Sasa borealis subassociation with differential species, Sasa borealis.

Torreyo-Zelkovetum seratae assoc. nov. (Table 8).

Torreya nucifera, Adenocanlon himalaicum and Disporum sessile were determined as character
specics. Torreya mucifera of evergreen broadleaf tree occurs on the lower parts of the slope,
which is the distributional northern limit of the species in Mt Naejang (Park, 1974; Lee and
Lee, 1974). The presence of this species i the mountain is attributed to climatic fluctuations
which favored the northern migration of southern cvergreen forest species as case of
Daphniphylum macropodum forest. The association is similar to Torreyo radicantis-Zclkovetum
serratae of Japan in a sense but different in character species composition cxcept Zelkova serrata
(Miyawaki et al, 1983). In the tree layer of the association Torreya nucifera trees of 17 m tall
and over 70 cm in dbh, and companion tree species such as Acer pseudo-sieboldianum var.
koreanum, Zelkova serrata and Cornus controversa arc found. The shrub layer is open, where
Trachelospermum asiaticum var. intermedium, Hedera rhombea, Orixa japonica and saplings of maple
tree arc scartered, and the herb layer is covered with Adenocaulon himalaicum, Disporum sessile
and Sasa borealis. This association is subdivided into three subassociations by the combinations
of differential species:

a. Typical subassociation without differential species.

b. Thea sinensis facies with differential species, Tea sinensis.

Thea sinensis 15 a man-introduced plant and it was planted on the forest floor around the
Baekyand temple.

c. Sasa borealis subassociation with differcntial species, Sasa borealis.

Acero-Zelkovetum serratae assoc. nov. (Table 9).

Acer mono, Polysticum tripteron, Hydrangea serrata for. acuminata and Celtis sinensis are character
specics. They commonly occur on the lower parts of the slope and mesic stony sites, ravines. It
means that the association 1s a topographic or edaphic climax in this mountain. In the tree layer
of the association Acer mono and Zelkova serrata trec of 17 m tall and over 60 cm in dbh and
companion tree specics such as Lindera erythrocarpa, Celtis sinensis, Cornus controversa and Acer
pseudo-sieboldianum var. koreanum are found. The shrub layer with Lindera obtusilova and saplings
of Lindera erythrocarpa is usually rather open and the herb layer is dominated by Oplismenus
undulatifolius and Sasa borealis. This association is subdivided into two subassociations by the
combination of differential species:

a. Typical subassociation without differential species.

b. Sasa borealis subassociation with differential species, Sasa borealis.

Species association. Chi-square tests of species association by 2 X 2 contingency table were
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run with all species pairs for the thirty nine species, character species of associations found in
classification. The positive correlations obtained were diagrammatically represented in the form
of a two-dimensional arrangement of specics, a species constellation (Fig. 3). From the
constellation, four major groups of positively correlated species were recognized (shaded in
Figure 3), which might be regarded as alliances. There are three intermediate species between
four groups, Fraxinus rhychophylla, Smilax china and Quercus serrata. This group might be
regarded as one order, because the four groups are not completely independent from another.
Some groups were divided into several subgroups, which might be recognized as an

association:
Group 1. (upper left-hand side of the Figure 3): Pinus densiflova, Juniperus rigida, Rhododendron
yedoense var. poukhanense, Festuca ovina, Millium effusum and Rhododendron mucronu-

latum.

Fig. 3. Species constellation showing positive correlations between 39 species from forests of Mt. Naejang.
Single line represcnts 5% %p>1%, double p<1% for chi~square values. Aac: Ainsliaea acerifolia,
Aam: Arisaema amurense, Ah: Adenocanlon himalaicum, Am: Acer mone, Ap: Acer pseudo-sicboldianum,
Apk: Acer pseudo-sieboldianum var. koreanum, Apm: Alangium platanifolium var. macrophyllum, Cc:
Cornus controversa, Cl: Carpinus laxiflora, Cs: Celtis sinensis, Cr: Carpinus tschonoskii, Ds: Disporum
sessile, Fo: Festuca ovina, Fr: Feaxinus rhynchophylla, Fs: Fraxinus sieboldiana, Hs: Hydrangea serrata for,
acuminara, Tk: Indigofera kirilowi, Jr: Juniperus rigida, Lb: Lespedeza bicolor, Le: Lindera erythrocarpa,
Me: Milium effusum, Mm: Meliosma myriantha, Mr: Melampyrum roseum, Pd: Pinus densiflora, Pt
Polysticum  tripreron, Qm: Quercus mongolica, Qs: Quercus serrata, Qv: Quercus variabilis, Rm:
Rhododendron mucronulatum, Rs: Rhododendron schlippenbachii, Rt: Rhus tricocarpa, Ry: Rhododentdron
yedoense var. poulhanense, Sc: Smilax china, Si: Stephavandra incisa, Sj: Sapium japonicum, Tn: Torreya

nucifera, Vd: Vibrunum dilatatum, Zp: Zanthoxylum piperitum, Zs: Zelkova serrata.
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Group 2. (lower left-hand side of the Figure 3)
Subgroup 1): Meliosma myriantha, Stephanandra incisa and Carpinus tschonoskii.
Subgroup 2): Sapium japonicum, Rhus fricocarpa, Vibrunum dilatatum and Carpinus laxiflora,
Subgroup 3): Lespedeza bicolor, Indigofera kirilowi and Quercus variabilis,

Group 3. (upper right-hand side of the Figure 3): Zelkova serrata, Acer pseudo-sicboldianum
var. koreanum and Zanthoxylum piperitum.

Subgroup 1): Acer mono, Celtis sinensis, Polysticum tripteron and Hydrangea serrata for.
acuminata.

Subgroup 2): Torreya nucifera, Adenocanlon himalsicum and Disporum sessile.

subgroup 3): Lindera erythrocarpa, Cornus controversa, Arisaema amurense and Alangium
platanifolium var. macrophyllum.

Group 4. (lower right-hand side of the Figure 3):Quercus mongolica, Acer pseudo-siebodldianum,
Fraxinus sieboldiana, Rhododendron schlippenbachii, Melampyrum roseum and Ainsliaea
acerifolia.

Group 1 was found on areas destroyed by human activity and the hillock and exposed ridge
line, dry and poor habitat of the mountain. The distributional range of this group was
coincided with that of Rhododendro-Pinion densiflorae in classificaion by Z-M method.

Group 2 was found at mesic-fertile sites in elevations below 600 m and coincided with
Carpinion laxiflorae. Subgroup 1 of the group occured on lower parts of the slope and mesic
sites, subgroup 2 on middle parts of the slope and subgroup 3 on sunny and xeric hillsides, and
they were coincided with Carpineturn tschonoskil, Carpinetum laxiflorae and Quercetum
variabilis, respectively.

Group 3 was found at the well drained stony slopes near stream and coincided with
Corno-Zelkovion setratae. Subgroup 1 of the group occured on the lower parts of the slope
and mesic stony sites, subgrourp 2 on lower parts of the slope and subgroup 3 on lower parts
of the slope, ravines, shade and humid sites, and they were coincided with Acero-Zelkovetum
serratae, Torreyo-Zelkovetum serratae and Corno-Linderctum erythrocarpae, respectively.

Group 4 developed at xeric-sterile sites of clevation above 600 m and this was coincided with
Acero-Quercion mongolicae.

As mentioned above, the results of correlation analysis berween species were reflected vo the

phytosociological classification units by floristic composition.

i =2

19854588 198758717 Al BT cEe) FliEES Z-MEC E FEsly 1ES] 8, 489 #Ea
1089 & BaS #Fstch o 28 L2 mife] WAEAT hE BT #R AR HiEEY
SRR chgat gk
ZFah 37— Al AT 8 E (Quercetalia serrato-mongolicae ord. nov.)
x) ehel] — A5 2] ( Rhododendro-Pinion densiflorac all. nov.)
) el — AT 85 (Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 1986)
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cholE— 4} 2 L FEE  Acero-Quercion mongolicae all. nov.)
2 2% 4) 71} %P4 (Rhododendro-Quercetum mongolicae assoc. nov. )
Aol 5 HE(C
Z AT B (Quercetum variabilis Kim et Yim 1986)
A o] J BB (Carpinetum laxiflorac Kim et Yim 1986)
7 4 o] 1} B £ ( Carpinctum tschonoskii Kim et Yim 1986)
2 A 2 V5 87% ( Daphniphyllum mecropodum  community)

-

arpinion laxiflorae Kim et Yim 1986)

A‘-\—]——,——7I—] A o] T FEE (Quercus aliena-Carpinus tschonoskii community )

c 17 — €] T BB Corno-Zelkovion serratae all. nov.)

°]5" 0“‘ ru

24318 w| B} 588 (Corno-Linderetum erythrocarpae assoc. nov.)

T

| 2P — e W #%(Torreyo—chkoventum serratae assoc. nov.)
2R T - T EEE (Acero-Zelkovetum serratae assoc. nov.)

S| EE AT AT EA, A 4T HE, ghoh % — 4] LR EE, E5uT— el T
B, 25T 4T RE $5HF -5 THE, vl 2t — L e R RS LR 4T — e T
P o HES oAl M2 Gasgch U EEEES HIBAS#roll | 4} fERE Ao 2 BE(group)t &
2t (subgroup)S && Skl 1% BE(alliance) 28X B4 (association ) st —Falhdch
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